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STRUCTURAL STEELS

PRODUCT AVAILABILITY

Section A3.1 of the Specification for Structural Steel Buildings Allowable Stress De-
sign and Plastic Design, (from here on referred to as the ASD Specification), lists 16
ASTM specifications for structural steel approved for use in building construction.

Six of these steels are available in hot-rolled structural shapes, plates and bars.
Two steels, ASTM A514 and A852, are only available in plates. Table 1 shows five
groups of shapes and 11 ranges of thicknesses of plates and bars available in the vari-
ous minimum yield stress* and tensile strength levels afforded by the eight steels. For
complete information on each steel, reference should be made to the appropriate
ASTM specification. A listing of the shape sizes included in each of the five groups
follows in Table 2, corresponding to the groupings given in Table A of ASTM Speci-
fication A6.

Seven additional grades of steel, other than those covering hot-rolled shapes,
plates and bars, are listed in Sect. A3.1. These steels cover pipe, cold- and hot-
formed tubing and cold- and hot-rolled sheet and strip.

For additional information on availability of structural tubing, refer to separate
discussion beginning on pg. 1-91. For additional information on availability and clas-
sification of structural steel plates and bars, refer to separate discussion beginning on
pg. 1-105.

Space does not permit inclusion in the listing of shapes and plates in Part 1 of
this Manual of all rolled shapes or plates of greater thickness that are occasionally
used in construction. For such products, refer to the various producers’ catalogs.

To obtain an economical structure, it is often advantageous to minimize the
number of different sections. Cost per sq. ft. often can be reduced by designing this
way.

SELECTION OF THE APPROPRIATE STRUCTURAL STEEL

ASTM A36 is the all-purpose carbon grade steel widely used in building and bridge
construction. ASTM A529 structural carbon steel, ASTM AS572 high-strength, low-
alloy structural steel, ASTM A242 and A588 atmospheric corrosion-resistant high-
strength low-alloy structural steel, ASTM A514 quenched and tempered alloy struc-
tural steel plate and ASTM A852 quenched and tempered low-alloy structural steel
plate may each have certain advantages over ASTM A36 structural carbon steel, de-
pending on the application. These high-strength steels have proven economical
choices where lighter members, resulting from use of higher allowable stresses, are
not penalized because of instability, local buckling, deflection or other similar rea-
sons. They are frequently used in tension members, beams in continuous and com-
posite construction where deflections can be minimized, and columns having low
slenderness ratios. The reduction of dead load, and associated savings in shipping
costs, can be significant. However, higher strength steels are not to be used indis-
criminately. Effective use of all steels depends on thorough cost and engineering
analysis.

With suitable procedures and precautions, all steels listed in the AISC Specifica-
tion are suitable for welded fabrication.

ASTM A242 and A588 atmospheric corrosion-resistant, high-strength low-alloy

*As used in the AISC Specification, “yield stress” denotes either the specified minimum yield point
(for those steels that have a yield point) or specified minimum yield strength (for those steels that do
not have a yield point).
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steels can be used in the bare (uncoated) condition in most atmospheres. Where
boldly exposed under such conditions, exposure to the normal atmosphere causes a
tightly adherent oxide to form on the surface which protects the steel from further
atmospheric corrosion. To achieve the benefits of the enhanced atmospheric corro-
sion resistance of these bare steels, it is necessary that design, detailing, fabrication,
erection and maintenance practices proper for such steels be observed. Designers
should consult with the steel producers on the atmospheric corrosion-resistant prop-
erties and limitations of these steels prior to use in the bare condition. When either
A242 or A588 steel is used in the coated condition, the coating life is typically longer
than with other steels. Although A242 and A588 steels are more expensive than
other high-strength, low-alloy steels, the reduction in maintenance resulting from the
use of these steels usually offsets their higher initial cost.

ASTM AS852 and A514 Types E, F, P, and Q are higher strength atmospheric
corrosion-resistant steels suitable for use in the bare (uncoated) condition in most
atmospheres.

BRITTLE FRACTURE CONSIDERATIONS IN STRUCTURAL DESIGN
General Considerations

As the temperature decreases, an increase is generally noted in the yield stress, ten-
sile strength, modulus of elasticity and fatigue strength of structural steels. In con-
trast, the ductility of these steels, as measured by reduction in area or by elongation,
decreases with decreasing temperature. Furthermore, there is a temperature below
which a structural steel subjected to tensile stresses may fracture by cleavage,* with
little or no plastic deformation, rather than by shear,* which is usually preceded by
a considerable amount of plastic deformation or yielding.

Fracture that occurs by cleavage at a nominal tensile stress below the yield stress
is commonly referred to as brittle fracture. Generally, a brittle fracture can occur in
a structural steel when there is a sufficiently adverse combination of tensile stress,
temperature, strain rate and geometrical discontinuity (notch) present. Other design
and fabrication factors may also have an important influence. Because of the interre-
lation of these effects, the exact combination of stress, temperature, notch and other
conditions that will cause brittle fracture in a given structure cannot be calculated
readily. Consequently, designing against brittle fracture often consists mainly of (1)
avoiding conditions that tend to cause brittle fracture and (2) selecting a steel appro-
priate for the application. A discussion of these factors is given in the following sec-
tions. Refs. 1 through 5 cover the subject in much more detail.

Conditions Causing Brittle Fracture

It has been established that plastic deformation can occur only in the presence of
shear stresses. Shear stresses are always present in a uniaxial or biaxial state-of-
stress. However, in a triaxial state-of-stress, the maximum shear stress approaches
zero as the principal stresses approach a common value. Thus, under equal triaxial
tensile stresses, failure occurs by cleavage rather than by shear. Consequently, triax-
ial tensile stresses tend to cause brittle fracture and should be avoided. A triaxial
state-of-stress can result from a uniaxial loading when notches or geometrical discon-
tinuities are present.

*Shear and cleavage are used in the metallurgical sense (macroscopically) to denote different frac-
ture mechanisms. Ref. 2, as well as most elementary textbooks on metallurgy, discusses these mech-
anisms.
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Increased strain rates tend to increase the possibility of brittle behavior. Thus
structures that are loaded at fast rates are more susceptible to brittle fracture. How-
ever, a rapid strain rate or impact load is not a required condition for a brittle
fracture.

Cold work, and the strain aging that normally follows, generally increases the
likelihood of brittle fracture. This behavior usually is attributed to the previously
mentioned reduction in ductility. The effect of cold work that occurs in cold forming
operations can be minimized by selecting a generous forming radius, thus limiting
the amount of strain. The amount of strain that can be tolerated depends on both the
steel and the application.

When tensile residual stresses are present, such as those resulting from welding,
they add to any applied tensile stress and thus, the actual tensile stress in the member
will be greater than the applied stress. Consequently, the likelihood of brittle frac-
ture in a structure that contains high residuai stresses may be minimized by a post-
weld heat treatment. The decision to use a post-weld heat treatment should be made
with assurance the anticipated benefits are needed and will be realized, and that pos-
sible harmful effects can be tolerated. Many modern steels for welded construction
are designed to be used in the less costly as-welded condition when possible. The
soundness and mechanical properties of welded joints in some steels may be ad-
versely affected by a post-weld heat treatment.

Welding may also contribute to the problem of brittle fracture by introducing
notches and flaws into a structure and by causing an unfavorable change in micro-
structure of the base metal. However, properly designed welds, care in selecting
their location and the use of good welding practice, can minimize such detrimental
effects. The proper electrode must be selected so that the weld metal will be as resist-
ant to brittle fracture as the base metal.

Selecting a Steel

The best guide in selecting a steel appropriate for a given application is experience
with existing and past structures. The A36 steel has been used successfully in a great
number of applications, such as buildings, transmission towers, transportation
equipment and bridges, even at the lowest atmospheric temperatures encountered in
the U.S. Therefore, it appears that any of the structural steels, when designed and
fabricated in an appropriate manner, could be used for similar applications with little
likelihood of brittle fracture. Consequently, brittle fracture is not usually experi-
enced in such structures unless unusual temperature, notch and stress conditions are
present. Nevertheless, it is always desirable to avoid or minimize the previously cited
adverse conditions that increase the susceptibility to brittle fracture.

In applications where notch toughness is considered important, it usually is re-
quired that steels must absorb a certain amount of energy, 15 ft-Ib. or higher
(Charpy V-notch test), at a given temperature. The test temperature may be higher
than the lowest operating temperature depending on the rate of loading.” For exam-
ple, the toughness requirements for A709 steels are based on the loading rate for
bridges.®

LAMELLAR TEARING

The information on strength and ductility presented in the previous sections gener-
ally pertains to loadings applied in the planar direction (longitudinal or transverse
orientation) of the steel plate or shape. It should be noted that elongation and area
reduction values may well be significantly lower in the through-thickness direction
than in the planar direction. This inherent directionality is of small consequence in
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many applications, but does become important in the design and fabrication of struc-
tures containing massive members with highly restrained welded joints.

With the increasing trend toward heavy welded-plate construction, there has
been a broader recognition of occurrences of lamellar tearing in some highly re-
strained joints of welded structures, especially those using thick plates and heavy
structural shapes. The restraint induced by some joint designs in resisting weld de-
posit shrinkage can impose tensile strain sufficiently high to cause separation or tear-
ing on planes parallel to the rolled surface of the structural member being joined.
The incidence of this phenomenon can be reduced or eliminated through greater un-
derstanding by designers, detailers and fabricators of (1) the inherent directionality
of constructional forms of steel, (2) the high restraint developed in certain types of
connections and (3) the need to adopt appropriate weld details and welding proce-
dures with proper weld metal for through-thickness connections. Further, steels can
be specified to be produced by special practices and/or processes to enhance
through-thickness ductility and thus assist in reducing the incidence of lamellar tear-
ing. Steels produced by such practices are available from several producers. How-
ever unless precautions are taken in both design and fabrication, lamellar tearing
may still occur in thick plates and heavy shapes of such steels at restrained through-
thickness connections. Some guidelines in minimizing potential problems have been
developed.’

JUMBO SHAPES AND HEAVY WELDED BUILT-UP SECTIONS

Although Group 4 and 5 W-shapes, commonly referred to as jumbo shapes, gener-
ally are contemplated as columns or compression members, their use in non-column
applications has been increasing. These heavy shapes have been known to exhibit
segregation and a coarse grain structure in the mid-thickness region of the flange and
the web. Because these areas may have low toughness, cracking might occur as a re-
sult of thermal cutting or welding.® Similar problems may also occur in welded built-
up sections. To minimize the potential of brittle failure, the current AISC ASD
Specification (see Manual, Part 5) includes provisions for material toughness re-
quirements, methods of splicing and fabrication methods for Group 4 and 5 hot-
rolled or welded built-up cross sections with an element of the cross section more
than 2 in. in thickness intended for tension applications.
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TABLE 1
Availability of Shapes, Plates and Bars According to
ASTM Structural Steel Specifications
c Shapes Plates and Bars
y
Mini- f QOver | Over | Over [ Over [ Over | Over | Over | Qver | Over
ASTM mum Ten- Group per WLV (e (1| 2 2| 4| 5| B
Des- | Yield | sile ASTMAG | Tofto|tojto|folto|to|to|t]|tfo
Steel igna- | Stress | Stress® Wl W |1 [ 1| 20 (2% 47 | 5" | 6" | 8" |Over
Type tion (ki) | (ksi) [®1|2[3]4|5]Incl.|Incl.]Incl. ;Incl. {incl. {incl.{Incl.|Incl.]Incl. |incl. | 8"
2 | 56-80 ‘
A36 g
Carbon 36 | 58-80° |
A529 42 | 60-85
40 60
42 63
Ad41
46 67
High-
strength 50 70
Low- | 4| 6
alloy §
S50 50 | 6
o
3| 60 60 75
<t
65 65 80
42 63
Corro-
sion- A242 46 67
resistant 50 70
High-
strength 42 63
Low- Ases | 46 | 67
alloy
50 70
Quenched
& —
Tom- pszt | 70 [ %
110
pered
Low-alioy
Quenched 100-
& % 130
Tem- As14¢ o
pered 100 -
Alloy 130
aMinimum unless a range is shown.
bincludes bar-size shapes.
°For shapes over 426 Ibs./ft, minimum of 58 ksi only applies.
9Plates only.
Available.
[CINot available.
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TABLE 2
Structural Shape Size Groupings for Tensile Property Classification
Structural Shapes Group 1 Group 2 Group 3 Group 4 Group 5
W shapes W 2455, 62 | W 44x198, W 44x248, W 40x362t0 | W 36x848
W 21x44 to 224 285 655 incl. | W 14x605 to
57 incl. W 40x145to | W 40x277 to | W 36x328 to 730 incl.
W 18x35 to 268 incl. 328 incl. 798 inci.
71 incl. W 36x135t0 | W36x230t0 | W33x318to
W 16X%26 to 210 incl. 300 incl. 619 incl.
57 incl. W33x118to | W 33x201to | W 30x292 to
W 14x22 to 152 incl. 291 incl. 581 incl.
53 inci. W30x90to |W30x235t0 | W27x281 1o
W12x14 to 211 incl. 261 incl. 539 incl.
58 incl. W 27x84 to W27x194 to | W 24x250 to
W 10x12 to 178 incl. 258 incl. 492 incl.
45 incl. W24x68t0 | W24x176t0 | W 21x248to
W 8x10 to 162 incl. 229 incl. 402 incl.
48 incl. W 21x62 to W21x166to | W18x211to
W6x9 to 147 incl. 223 incl. 311 incl.
25 incl. W18x761t0 | W 18x15810 | W 14x233 to
W5x16, 19 143 incl. 192 incl. 550 incl.
W 16X 67 to W14x1451t0 | W12x210 10
W 4x13 100 incl. 211 incl. 336 incl.
W 14x61 to W 12x120 to
132 incl. 190 incl.
W 12x65 to
106 incl.
W 10x49 to
112 incl.
W 8x58, 67
M Shapes to 37.7 ib./ft
incl.
S Shapes to 35 Ib./ft
incl.
HP Shapes to 102 Ib./ft over 102
incl. ib./ft
American to 20.7 Ib./ft over 20.7
Standard incl. Ib./ ft
Channels (C)
Miscellaneous | t0 28.5 Ib./ft | over 28.5
Channels (MC) incl. Ib./ft
Angles (L) to vz in.incl. | over Yato % | over % in.
Structural in. incl.
Bar-size

Notes: Structural tees from W, M and S shapes fall into the same group as the structural shape from
which they are cut.
Group 4 and Group 5 shapes are generally contemplated for application as columns or com-
pression components. When used in other applications (e.g., trusses) and when thermal cut-
ting or welding is required, special material specification and fabrication procedures apply
to minimize the possibility of cracking. (See Part 5, Specification Sects. A3.1, J1.7, J1.8, J2.7,
and M2.2 and corresponding Commentary sections.)
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DIMENSIONS AND PROPERTIES
W Shapes
M Shapes
S Shapes
HP Shapes

American Standard Channels (C)

Miscellaneous Channels (MC)

Angles (L)

STRUCTURAL SHAPES—
DESIGNATIONS, DIMENSIONS AND PROPERTIES

The hot rolled shapes shown in Part 1 of this Manual are published in ASTM Specifi-
cation A6/A6M, Standard Specification for General Requirements for Rolled Steel
Plates, Shapes, Sheet Piling, And Bars For Structural Use.

W shapes have essentially parallel flange surfaces. The profile of a W shape of
a given nominal depth and weight available from different producers is essentially
the same except for the size of fillets between the web and flange.

HP bearing pile shapes have essentially parallel flange surfaces and equal web
and flange thicknesses. The profile of an HP shape of a given nominal depth and
weight available from different producers is essentially the same.

American Standard beams (8) and American Standard channels (C) have a
slope of approximately 16%5% (2 in 12 in.) on their inner flange surfaces. The profiles
of S and C shapes of a given nominal depth and weight available from different pro-
ducers are essentially the same.

The letter M designates shapes that cannot be classified as W, HP or S shapes.
Similarly, MC designates channels that cannot be classified as C shapes. Because
many of the M and MC shapes are only available from a limited number of produc-
ers, or are infrequently rolled, their availability should be checked prior to specifying
these shapes. They have various slopes on their inner flange surfaces, dimensions for
which may be obtained from the respective producing miils.

The flange thickness given in the tables for S, M, C and MC shapes is the average
flange thickness.

In calculating the theoretical weights, properties and dimensions of the rolled
shapes listed in Part 1 of this Manual, fillets and roundings have been included for
all shapes except angles. The properties of these rolled shapes are based on the
smallest theoretical size fillets produced; dimensions for detailing are based on the
largest theoretical size fillets produced. These properties and dimensions are either
exact or slightly conservative for all producers who offer them.

Equal leg and unequal leg angle (L) shapes of the same nominal size available
from different producers have profiles which are essentially the same, except for the
size of fillet between the legs and the shape of the ends of the legs. The k distance
given in the tables for each angle is based on the largest theoretical size fillet avail-
able. Availability of certain angles is subject to rolling accumulation and geographi-
cal location, and should be checked with material suppliers.
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d X x |T W SHAPES
tw | Dimensions
1
Y k
by
Web Flange Distance
Desig- | Area | Depth | Thickness | &, |  Width Thickness | T | k | K
nation A d tw 2 b; t,
in.2 in In, in.> in. In. In.
W 44 .
W 40
W 40
W 40

aFor application refer to Notes in Table 2.
PHeavier shapes in this series are available from some producers.

Shapes in shaded rows are not available from domestic producers.
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W SHAPES d X X |T
Properties tw g
T
Y k
br
Nom- Compact Section : . Plastic
iggl‘ Criteria Elastic Properties Modulus
Wt. n Axis X-X Axis Y-Y
per b £ g R T4 4 4
| 2t % Al S| r| 1] 8| r
Lb. Ksi Ksi | In. m* {3 {m*]In* In. | In®| I3
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d X—r—x |T W SHAPES

tyfl— | Dimensions
Y k
br
Web Flange Distance
Desig- | Area | Depth | Thickness | &, |  Width Thickness | T | k | k
nation A d t, 2 b' f;
in.2 . in. In. in. In. n. lin. | in
W36

x393%| 115.0 [ 37.80 | 37% | 1.220 1. | % | 16.830 [ 167 | 2200 |2%e | 31% |3%s | 1%
x359%| 105.0 | 37.40 | 37% | 1.120 | 1% | %s | 16.730 | 16% | 2.010 |2 31% 3% | 1%e
X328% 96.4 | 37.09 | 37% | 1.020 {1 Y. |16.630 | 16% | 1.850 |17 |[31% (3 1%
X300 | 88.3 | 36.74 | 36% | 0.945 | '%4s| % | 16.655 | 16% | 1.680 16 | 31% | 2'%s | 1%2
x280 | 82.4 [36.52| 36% | 0.885 | % | e | 16.595 | 16% | 1.570 | 1% | 31% | 2'Vie | 12
x260 | 76.5 | 36.26 | 36% | 0.840 | '¥s| 7he | 16.550 [ 162 | 1.440 | 176 | 31% | 2%s | 1%2
x245 | 72.1 | 36.08 | 36% | 0.800 | '¥s| %e | 16.510 [ 16'% | 1.350 [1% | 31% |22 |17%s
x230 | 67.6 | 3590 |35% | 0760 | % | % | 16.470 | 16%: | 1.260 (1% |31% |2% |1%e

W36x256 | 754 [ 37.43 | 37% | 0.960 |1 Y 12215 | 12% [ 1.730 (1% 132% |2% |1%s
x232 | 681 |37.42 | 37% [ 0.870 | % | e | 12.120 [ 12V | 1.670 [1%s |32% |22 |1%4
x210 | 61.8 | 36.69 | 36% | 0.830 | '¥e| 74s | 12.180 [ 12% | 1.360 { 1% | 32'% |2%s |1V4
x194 | 57.0 | 3649 | 36% [ 0.765 | % | % | 12115 | 12'% | 1.260 | 1% | 32% | 2% | 1%
x182 | 53.6 | 36.33 | 36% | 0.725 | % | % |[12.075 | 12% | 1.180 | 1% | 32% |2% |1%e
x170{ 50.0 | 36.17 | 36% | 0.680 | 's| % | 12.080 {12 | 1.100 (1% |32% |2 1%
x160 | 47.0 | 36.01 |36 | 0650 | % | %e|12.000 |12 |1.020 |1 32V | 1'%e | 1Y
x150 | 44.2 | 35.85 | 35% | 0625 | % | %e | 11.975 |12 (0940 [ e [32% |17 | 1%
X135 | 39.7 | 3555 | 35% | 0.600 | % | %s | 11.950 [ 12 [ 0.790 | %e | 32% | 1'% | 1%

2For application refer to Notes in Table 2.
Shapes in shaded rows are not available from domestic producers.
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W SHAPES d X -X |T
Properties tw |
1
Y k
by
Nom- Compact Section : : Plastic
i?\g? Criteria Elastic Properties Modulus
WL | d r d Axis X-X Axis Y-Y
er _f Fr —_ Fm T —_ Z Z
T R N AL st s || 7|7
Lb. Ksi Ksi | In. m* M3 4| 3| |In?}iin?

393
359
328
300
280
260
245
230

256
232
210
194
182
170
160
150
135

— ]380

— | 44.2
— | 477
— {501
— | 53.2
— | 55.4
— | 574
— 1593

59.2
50.0
437
38.8
35.4
325
29.8

434
36.3
33.8
29.0
26.3
23.3
215
201
18.8

4.45
4.42
439
4.39
4.37
4.34
4.32
4.30

3.14
3.11
3.09
3.07
3.05
3.04
3.02
299
293

1.02
i1
1.21
1.31
1.40
1.52
1.62
1.73

1.77
1.95
2.21
2.39
2.55
273
2.94
3.18
3.77

0
27500
24800
22500
20300
18900
17300
16100
15000

16800
15000
13200
12100

11300

10500
9750
8040
7800

1450
1320
1210
1110
1030
953
895
837

895
809
719
664
623
580
542
504
439

16,5
15.4
15.3
15.2
16.1
15.0
15.0
14.9

14.9
14.8
14.6
14.6
14.5
14.5
14.4
14.3
14.0

1750
1570
1420
1300
1200
1080
1010

240

528
468
411
375
347
320
295
270
225

208
188
171
156
144
132
123
114

86.5
772
67.5
61.9
57.6
53.2
49.1
45.1
37.7

3.90
3.87
3.84
3.83
3.81
3.78
3.75
373

2.65
2,62
258
2.56
2.55
2.53
2.50
247
2.38

1660
1510
1380
1260
1170
1080
1010

943

1040
936
833
767
718
668
624
581
509

3256
292
265
241
223
204
190
176

137

122

107
97.7
90.7
83.8
773
709
59.7
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Y
4
Lf '__:r!_:___]lﬁ k
d X T W SHAPES
tw I Dimensions
Y k
by
Web : Flange Distance
Desig- | Area Depth Thickness | t, Width Thickness | T | k | K
nation A t, 2 by t

%3542
x318°2
X291
%263
x241
x221
x201

W 33x169°
X152
X141
X130
X118

x357%
%3262
X292
%261
x235
x211
X191
X173

93.5
85.6
774
70.9
65.0
59.1

49.5
44.7
416
383
34.7

857
85.7
76.7
69.0
62.0
56.1
50.8

35.16
34.84
3453
34.18
33.93
33.68

33.82
33.49
33.30
33.09
32.86

32.01
31.61
31.30
30.94
30.68
30.44

35%
347
34,
34
337
33%

33%
3312
33Y%
33%
32%

0.960
0.870
0.830
0.775
0.715

0.670
0.635
0.605
0.580
0.550

1.140
1.020
0.930
0.830
0.775
0.710
0.655

%6 | %6 | 15.985 1.890 | 17%

1 Y2 | 15.905 | 157 | 1.730 | 1%
% | %e | 15805} 15% | 1.570 [ 1%e
We| 7%s | 15.860 | 157 | 1.400 | 1%
Y% | % | 15.805 | 15% | 1.275 | 1%
el % | 15745 | 15% | 1.150 | 1%

el % | 11.500 [ 1172 | 1.220 ; 1%
Y | %e | 11.565 | 11% | 1.0565 | 1%
% | %s | 11.535 | 112 | 0.960 | 'Y
%e | %6 | 11510 | 11721 0.855 | 7
%e | %6 | 11.480 | 1172 0.740 | %

1% | %s | 15.370 | 15% | 2.050 | 2%

1 Y. | 15.255 | 15%, | 1.850 [ 17
%e| Y | 15.155 | 15% | 1.650 | 1%
We| %s | 15055 | 15 | 1.500 | 1%
Y% | % | 15105 | 16% | 1.315 | 1%
el % | 15.040 | 16 | 1.185 | 1%
Y% | %s {14985 |15 | 1.065 | 1%

29%
29%
29%
29%
29%
29%

29%
29%
29%
29%
29%

26%
26%
26%
26%
26%
26%
26%

2%
2%s
2%
2%
2Vis
11%s

2V1s
1%
1%
11
1%

2For application refer to Notes in Table 2.
Heavier shapes in this series are available from some producers.
Shapes in shaded rows are not available from domestic producers.
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] t/ k1 K
l -
W SHAPES d X X |T
Properties tw
l_}
Y k
by
Nom- Compact Section : ; Plastic
inal Critetia Elastic Properties Modulus
Wt [ 4 d r, Axis X-X Axis Y-Y
¢ T d IS
per | = | R | — | R" — Z Z
I N R B B Al sl 1] s | Y
Lb. Ksi Ksi | In. in* {2 | n* {2 |{in | 3| m?

354
318
291
263
241
221
201

169
152
141
130
118

4.27
4.24
4.21
4.18
4.17
4.15
4.12

295
2.94
292
2.88
2,84

1.06
1.18
1.27
1.39
1.54
1.68
1.86

2.41
2.74
3.01
3.36
3.87

21900
18500
17700
15800
14200
12800
11500

9290
8160
7450
6710
5900

1230
1110
1010
917
829
757
684

549
487
448
406
359

145
14.4
144
14.3
14.1
14.1
14.0

13.7
13.5
134
13.2
13.0

310

187

181
161
146
131
118
106
95.2

539
47.2
427
379
326

3.74
3.7
3.69
3.66
3.63
3.59
3.56

2.50
2.47
243
2.39
232

1420 | 282
1270 | 250
1150 | 226
1040 | 202
939 | 182
855 | 164
772 | 147

629 | 84.4
559 | 73.9
514 | 669
467 | 59.5
415 | 513

357
326
292
261
235
211
191
173

26.5
284
314
34.0
37.7
39.9
43.2
46.5

30.6

4.12
4.09
4.06
4,02
4.00
3.99
3.97
3.94

0.95
1.03
1.13
1.26
1.39
1.56
1.72
1.91

1140
1030
928
827
746
663
598
539

13.4
13.2
13.2
13.1
13.0
12.9
12.8
127

1390
1240
1100
959
855
757
673
598

179
162
144
127
114
100
89.5
79.8

3.65
3.61
3.58
3.54
3.52
3.49
3.46
3.43

1300 | 279
1190 | 252
1060 | 223
941 | 196
845 | 175
749 | 154
673 | 138
605 | 123

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



w27

%4072
X 3687
%3362
%3072
x2818
X258
%235
x217
x194
x178
X161
X146

W 27x12¢°
x114
%102
X 94
X 84

108.0
98.7
90.2
82.6
75.7
69.1
63.8
57.0
52.3
474
429

37.8
33.5
30.0
2717
248

[ 30.39

30.00
29.61
29.29
28.98
28.66

28.11
27.81
27.59
27.38

27.63
27.29
27.09
26.92
26.71

1.380
1.260
1.160
1.060
0.980
0.910
0.830
0.750
0.725
0.660
0.605

0.610
0.570
0.515
0.490
0.460

1%
1%
1%
1146

%4
Y6
/)
Y
e
Y

%
Y16
Y2
Y2
e

e
%
%
Y16
%

e
Y
Y8
¥
Y6

%e
Ye
Va
Ya

14.665
14.545
14.445
14.350
14.270
14.190
14.115
14.035
14.085
14,020
13.965

10.010
10.070
10.015
9.990
9.960

14% | 2.480
14Y2 | 2.280
14%2 | 2.090
14% | 1.930
14% | 1.770
14v, | 1.610
14% | 1.500
14 | 1.340
14 i 1.190
14 | 1.080
14 | 0.975

10 | 1.100
10% | 0.930
10 | 0.830
10 | 0.745
10 | 0.640

Y
1
¢f ~ ki |k
f i
d X X |T W SHAPES
twfl— Dimensions
1
Y k
by
Web Flange Distance
Desig- | Area Depth Thickness | t, Width Thickness T | k| K
nation A d £, 2 by tf
In.2 In. in. In. In. in. in. | In. | In.
W 30x148°[ 435 | 30.67 | 305 | 0.650 | % | %6 | 10.480 | 10%: [ 1.180 | 1346 | 26% |2 1
X132 | 38.9 | 30.31 | 30% [0.615 | % | %s | 10.545 [ 102 | 1.000 | 1 26% | 1% [1%e
x124 | 365 [ 30.17 | 30% | 0.585 | %s | %6 | 10.515 [ 10% | 0.930 | %6 [ 26% [ 1'V1s | 1
X116 | 34.2 | 30.01 | 30 0565 | %e | %6 | 10495 (102 | 0850 | 7% [26% |13 |1
x108 | 31.7 [ 29.83 | 297 | 0.545 | %e | %e | 10.475 | 102 | 0.760 | % | 26% 1% |1
X 99| 29.1|129.65|29% (0520 2 | Y4 | 10450 | 10% { 0.670 | "ie | 26% | 1%s |1
x 90| 26.4 [29.53 | 29% | 0470 | Vo | V4 [10.400 | 10% | 0.610 | %e | 26% | 1% |1

1%
1%6
14
1%s
1%
11
16

1%e

%46
%46
%o
e
e

For application refer to Notes in Table 2.
®Heavier shapes in this series are available from some producers.
Shapes in shaded rows are not available from domestic producers.
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W SHAPES d X X T

Properties | tyf— |
T
Y k
by
Nom- Compact Section ; - Plastic
inal Criteria Elastic Properties Modulus
Wt | d ] 4 Axis X-X Axis Y-Y
per | 5 | K| £ | B n z | g
Ft | 2 ” Al r s ||l 1] s
Lb. Ksi Ksi | In. m* 2. [ 8| || m?
148 | 44 | — (472 (29.7 | 270 (248 | 6680 | 436 | 124 | 227 | 433228 500 68.0
132 | 63 | — (493 (272 (268|287 | 5770 | 380|122 | 196 | 372|225 437 | 584
124 [ 67 | — | 516 (248 266 |3.09 | 5360 | 355|121 | 181 | 344|223 | 408 | 54.0
116 | 6.2 | — [53.1 (234 (264 [3.36 | 4930 | 329 | 120 | 164 | 313219 378 | 49.2
108 | 69 | — (5471220261 [3.75| 4470 | 299 | 119 | 146 | 279215 | 346 | 439
99 | 78 | — |57.0)1203|257 {423 | 3990 | 269|117 | 128 | 245(210| 312 | 386

90 | 85 |58.1|628 | 167 | 256 | 465 | 3620 | 245 11.7| 115 22.1|2.09 | 283 34:7

407 2:7 — {203 | — |39 077 | 18100 | 1170 { 12.3 | 1480 { 200 | 3.52 | 1380 | 313

368 | 30 | — |220| — |393|0.84 16100 | 1060 | 122 | 1310 | 179 | 3.48 | 1240 | 279
336 |32 | — {238 — [3.89]090} 14500 | 970 | 12.1 | 1170 | 161 | 3.45 | 1130 | 252
307 [ 35 | — | 255| — [3.86{098 | 13100 | 884 | 12.0 | 1050 [ 146 | 3.42 | 1020 | 227
281 (37 | — 276 — [3.84|1.06 11900 | 811 | 120 953 | 133 | 3.40 | 933 | 206
258 | 40 | — {296 | — [3.81 11510800 | 742 | 119 859 | 120 |3.37 | 850 | 187
235 [ 44 | — |315) — 13781125 9660 | 674 | 11.8| 768 (108 |[3.33 | 769 | 168
217 | 47 | — {343 563 376|134 8870 | 624 | 118 | 704 | 998|332 | 708 | 154
194 | 52 | — | 375 (470374149 | 7820 | 556 ) 11.7 | 618 | 88.1|3.29 | 628 | 136
178 | 59 | — 1384 1449|372 |1.66| €990 | 502 |11.6| 555 | 78.8|3.26 | 567 | 122
161 [ 65 | — [ 418378370 {182 | 6280 | 455|116 | 497 | 709|324 | 512|109
146 | 72 | — | 453 322|368 {201} 5630 | 411|114 | 443 | 635|321 | 461 | 975
129 | 45 | — 453 322|259 | 251 | 4760 | 345|112 184 368221 | 395 | 57.6
114 | 54 | — | 479288 |258 | 291 | 4090 ( 299 11.0 159 | 315|218 | 343 | 493
102 [ 6.0 | — [526 239|256 (326 | 3620 | 267 | 11.0| 139 | 278|215 305| 434
94 | 67 | — | 549219253362 | 3270 | 243|109 | 124 | 248|212 | 278 | 38.8
84 | 78 | — | 581|196 1249|419 | 2850 | 213107 | 106 | 212|207} 244 | 33.2

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



Y
{
W ~ t_k1 k
l -
d X x |\T W SHAPES
tw 5 Dimensions
!
Y k
by
Web Flange Distance
Desig- | Area Depth Thickness | 1, Width Thickness | T | & | K
nation | 4 d t 2 by t
In.2 in. In. In. In. In. in. | In. | In.

W24x492%( 144.0 [ 29.65 | 208% | 1.970 |2 |1 14115 | 14'8 | 3.540 | 3% | 21 [4%e [1%s
%x450°%| 132.0 | 29.09 | 29% | 1.810 |1'%s |15/, | 13.955 | 14 | 3.270 | 3% 21 | 4% |1%
X408 119.0 | 28.54 | 28'2 | 1.650 [1% | '%s| 13.800 | 13% | 2.890 |3 21 13%% 1%
x370%] 108.0 | 27.99 | 28 1.520 |1%. | % | 13.660 | 13% | 2.720 | 2% 21 13% [1%e
x335%| 98.4 (2752 | 27 | 1.380 [1% [ V6| 13.520 | 13%2 | 2.480 | 2% 21 3% 1%
x306% 89.8 | 27.13 | 27' | 1.260 |1 | % | 13.405 | 13% | 2.280 | 2% 21 | 3% 1%
X279%| 82.0 | 26.73 | 26% | 1.160 [1%e | % | 13.305 [ 13%, | 2.090 {2%e | 21 (2% |1%
x250%) 73.5 | 26.34 | 26% | 1.040 |1%e | %15 | 13.185 ) 13% | 1.890 [ 17 21 |2 [ 1%
X229 | 672 |26.02| 26 0.960 |1 Y2 | 13.110 | 13% | 1.730 | 134 2t 122 |1
X207 | 60.7 | 2671 | 25% | 0.870 | % | 7%s ; 13.010 |13 | 1570 [1%s | 21 (2% |1
X192 | 56.3 | 25647 | 25'2 | 0.810 | 'Ye| %6 | 12950 | 13 | 1.460 [ 176 | 21 [2V6 |1
X176 | 51.7 [ 25.24 | 25% [ 0.750 | % | % | 12890 | 127% | 1.340 | 1% | 21 (2% %e
x162 | 47.7 12500 | 25 0705 | el % | 12955 |13 | 1.220 1% 21 (2 1%e
X146 | 43.0 | 24.74 } 24% 1 0.650 | % | %s [ 12.800 | 127 ] 1.080 | 1%s | 21 [1% |1V
X131 | 3852448 | 24': | 0.605 | % | %o | 12.855| 127 | 0.960 | 1% | 21 |13 |1V
X117 | 34.4 1 24.26 | 24", | 0.550 | %s | %he | 12.800 | 12% | 0.850 | 7% 21 1% |1
x104 | 30.6 | 24.06 | 24 0500 | % | Y& |12.750 | 12% | 0.750 | % 21 |12 1

W 24x103°| 303 | 2453 | 24% | 0550 | %s | %e | 9.000 | 9 |0.980 |1 21 1% | %e
X 94| 277 (2431 | 24% ) 0515 =2 | Y | 9.065| 9% | 0.875 | % 21 1%
X 84 24712410 | 24'% (0470 | %% | Yo | 9020 9 (0770 | % 21 1% | "%
X 76| 22412392 |237% | 0440 | %e | % | 8990 | 9 | 0680 | Wie| 21 [1%6 | Wi
X 68| 20112373 |23% 0415 | 76| V4 | 8965 9 10585 | % | 21 [1% | '%e

Y

W24x 62 | 182 2374 | 23% | 0430 | %s | % | 7.040| 7 | 0590 | %e | 21 |1% %6
X 55 ( 162 (2357 | 23% [ 0395 | % | %e | 7.005| 7 |0505| % 21 | 1% | 1%s

2For application refer to Notes in Table 2.
PHeavier shapes in this series are available from some producers.

American Instrture or STEEL CONSTRUCTION




Y
¢
lf a.H<_k1 k
* -
W SHAPES d X X T
Properties tw |
i
Y k
by
Nom- Compact Section . : Plastic
inal Criteria Elastic Properties Modulus
Wi | p d I Axis X-X Axis Y-Y
ver | o | g | Llpe| T 8 z |z
Ft 2t ly A I S r 1 S r
Lb. Ksi Ksi | in. m* 1| n. | m* | w3{ M |in®]in®
492 | 20 | — | 151 | — |3.80 059 | 19100 | 1290 |11.5 [1670 {237 | 3.41 | 1550 | 375
450 | 21 | — {164 | — }3.76 064 | 17100 | 1170 {114 {1490 {214 |3.36 | 1410|337
408 | 23 | — [173| — | 371|069 | 15100 | 1060 |11.3 [1320 |191 | 3.33 | 1250 | 300
370 | 25 | — |[184 | — | 367|075 (13400 | 957 |11.1 [1160 |170 |[3.28 | 1120 | 267
335 | 27 | — [199| — | 363|082 11900 | 864 |11.0 1030 |152 |[3.23 | 1020 | 238
306 | 29 | — |215| — |3.60]089 | 10700 | 789|109 | 919 [137 |[3.20| 922|214
279 | 32 | — [230| — 357|096 | 9600 | 718 {108 | 823 124 |3.17| 835193
250 { 85 | — | 253 | — {3531106| 8490 | 644 (107 | 724 |110 |[3.14| 744|171
229 | 38 | — 271 | — |351|1.15| 7650 | 588 {10.7 | 651 | 99.4 | 3.11 | 676 | 154
207 | 41 | — {296 | — | 348|126 | 6820 | 531|106 | 578 | 88.8 | 3.08 | 606 | 137
192 | 44 | — |314| — [346 135 | 6260 | 491 [105 | 530 | 81.8 | 3.07 | 559|126
176 | 48 | — | 337|582 |344 146 5680 | 450 [10.5 | 479 | 74.3 | 3.04 | 511115
162 | 53 | — | 355|525 (345|158 5170 | 414 {104 | 443 | 68.4 | 3.05| 468 |105
146 | 59 | — | 381|456 (343|176 | 4580 | 371|103 | 391 | 60.5 | 3.01 | 418 | 93.2
131 | 67 | — | 405|403 |3.40 | 1.98 | 4020 | 329 [10.2 | 340 | 53.0 { 297 | 370 | 815
117 | 75 | — | 44.1 | 339|337 | 223 | 3540 | 291 (101 | 297 | 465 | 294 | 327 | 714
104 | 85 [58.5)481 | 285 [3.35 | 252 | 3100 | 258 [10.1 | 259 | 40.7 | 291 | 289 | 62.4
103 | 46 | — | 446 (332 (233|278 3000 | 245 9.96] 119 | 265 | 199 | 280 | 415
94 | 52 | — | 472|296 |233|306| 2700 | 222 | 987} 108 | 240 | 198 | 254 | 375
84 | 59 | — | 513|251 (231|347 2370 | 196 | 9.79| 94.4| 209 | 1.95]| 224 | 3256
76 | 66 | — | 544|223 229|391 | 2100 | 176 | 969 825| 184 { 1.92| 200 | 28.6
88 | 77 | — [572 202|226 |452| 1830 | 154 | 9.55| 70.4| 15.7 [ 1.87 | 177 | 245
62 | 60 | — [552|21.7|1.71 {572 | 1550 | 131 | 9.23| 345| 9.80[ 1.38| 153 | 15.7
55 | 6.9 | — |597 1185|168 666 | 1350 | 114! S.11] 29.1| 830 1.34 | 134 | 133

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



d W SHAPES
l Dimensions
Web Flange Distance
Desig- | Area Depth Thickness | £, Width Thickness T | k| Kk
nation A d t, 9 bf t
In.2 In. in. In. In. in. In. | In. | In.
w21

x132 | 38.8 | 21.83 | 217 [ 0.650 | % | %e | 12.440 | 12%2 | 1.085 | 1% [ 184 [ 1'%6 (1
x122 | 359 | 21.68 | 21% | 0.600 | % | %e | 12390 | 12% | 0.960 | %16 | 18Ys { 11V | 1

X111 | 327 | 2151 | 21% | 0550 | %6 | %o | 12.340 | 12% | 0875 | 7% | 18% | 1% e
x101 | 29.8 | 21.36 | 21% [ 0500 | Y% | % | 12200 | 12 | 0.800 | "% | 18Y (1% | '%s

W21x 93! 27.3 | 2162 | 21% | 0580 | %6 | %e | 8.420 | 8% | 0.930 | '%he | 18V | 1116 | 1
X 83| 243 12143 121% | 0515 2 | % 8355 | 8% | 0.835 | 'Ye | 18% | 1%s | *%e
73| 215 (2124 | 21% (0455 | e [ Ya 8295 8% | 0740 | % |18% (1% %e
68| 200 |21.13 | 21% 10430 | %e | Y 8270 | 8%, | 0.685 | s | 18% | 176 | 7
62| 1832099 21 0400 | % |%s | 8240 8% | 0615 % | 18%4 | 1% s

X X X

Waix 57| 167 [ 21.06 | 21 04051 % |%s | 6555 | 62 (0650 | % |18% [1% | 7
X 50| 14.7 2083|207 {0380 % |%e | 6530 62 (0535 %e |18% [1%6 | 7
x 44| 13020661 20% | 0350 | % | %e | 6500 | 62| 0450 | 76 |18% |1%s | A

3For application refer to Notes in Table 2.
Shapes in shaded rows are not available from domestic producers.
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Y
[ Ak K
T =
W SHAPES d X x T
Properties tw 3
1
Y K
by
Nom- Compact Section . ; Plastic
inal Criteria Elastic Properties Modulus
Wt | d r Axis X-X Axis Y-Y
A T d 1S (]
er r—— F/ —— FIU —
"ol | Y|y Al r | slr| 1| s |+ |5
Lb. Ksi Ksi | In. m* {2 | in*{m3f{in | m3|m?

166
147
132
122
111
101

93
83
73
68
62

57
50
44

4.6
54
6.0
65
71
7.7

45
5.0
5.6
6.0
6.7

5.0
6.1
72

— [ 300
— | 306
— | 33.6
— 1361
— | 391
— | 427

— | 373
— | 416
— | 467
— | 491
— 1525

— 1520
— | 548

475
38.1
30.3
274
240

244
220
19.0

3.34
3.34
3.31
3.30
3.28
3.27

217
215
213
212
2.10

1.64
1.60
157

1.33
1.53
1.70
1.82
1.99
217

2.76
3.07
3.46
373
414

4.94
5.96
7.06

4280
3630
3220
2060
2670
2420

2070
1830
1600
1480
1330

1170
984
843

380
329
295
273
249
227

192
171
151
140
127

111
94.5
81.6

9.36
9.17
9.12
9.09
9.05
9.02

870
8.67
8.64
8.60
8.54

8.36
8.18
8.06

435
376
333
305
274
248

929
814
70.6
64.7
57.5

30.6
249
207

70.1
60.1
535
49.2
445
40.3

221
195
17.0
16.7
13.9

9.35
7.64
6.36

298 | 432
295 | 373
293 | 333
292 | 307
290 | 279
289 | 253

1.84 [ 221
1.83 | 196
181 172
1.80 | 160
1.77 | 144

1.35 | 129
1.30 | 110
126 | 954

108
926
823
756
68.2
61.7

347
305
26.6
244
217

14.8
12.2
10.2

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



tf Yk_k1 Kk
'%é’,b'**
T
d X x |T W SHAPES
tw—~{l— | Dimensions
[
’ Y k
P
Web Flange Distance
Desig- | Area Depth Thickness | f Width Thickness | T | k | Kk
nation A d - t 2 by t
In.2 In. In. In. in. In. n. | In. | In
W 18x3113| 915 | 2232 | 22% | 1520 |1% | % | 12.005] 12 2740 12% | 15% | 376 | 1%s
x283% 83.2 | 21.85| 21% | 1.400 |13 | e | 11.890 | 1174 | 2.500 |22 | 15%2 [ 3%s | 1%se
x2583 75.9 | 21.46 | 21% | 1.280 |1% | % | 11.770 | 113 | 2.300 { 2% | 152 |3 1%
x234°%| 68.8 | 21.06 | 21 §.160 |1%4s | 5% | 11.650 ) 11% | 2110 j2% |15 2% |1
x211% 62,1 | 20.67 | 20% | 1.060 {1%1s | %6 | 11.555 | 11%2 | 1.910 | 1'% | 15% | 2%6 |1
x192 | 56.4 | 20.35 | 20% | 0.960 |1 Yo 11455 [ 1112 | 1.750 (1% [ 15% |2%s | '%e
x175 | 51.3 | 20.04 | 20 0890 | 7% | %e | 11.375 | 113 | 1.590 | 1%e | 15%2 |24 8
x158 | 46.3 | 19.72 | 1934 | 0.810 | 1%e| 76 | 11.300 | 11% | 1.440 | 176 | 15% | 2% %
X143 | 421 | 19.49 19% 1 0730 | % | % | 11.220 | 11 | 1.320 | 1%s | 15% |2 2T
x130°| 38.2 | 19.25 | 19% | 0.670 | s % | 11160 | 11% | 1.200 | 1% |.15% | 1% e
W18x119 | 351 | 18.97 [ 19 0655 | % | %e | 11.265 | 11% [ 1.060 | 1%4s | 15%2 | 1% e
x106 | 31.1 | 18.73 | 18% | 0590 | %e | %e | 11.200 | 1174 | 0.940 | %46 | 15% | 1% %6
X 971 285 | 1859 | 18% | 0.535 | %e | %s | 11.145|11% 1 0870 | 7% | 15% (1% | T
X 86| 253 | 1839 | 18% {0480 2 |[va [11.090[11% [ 0770 | % [ 15% 1176 |
X 76| 223 | 18.21 | 18% | 0425 | 76 | V4 | 11.035 | 11 0.680 | Ve | 15%2 [1% 1%
Wi18x 71| 208 | 1847 | 18% [ 0495 o | Vs 7635 7% | 0.810 | e [ 15%2 {12 ¥
X 65| 19.1 | 1835 | 18% | 0.450 | 71e | Y4 7590 7% | 0750 | % | 15% (1%e | %
X 60 17.6 | 1824 | 18% (0415 | The ( Y 7555 72| D.695 | Ve | 15% | 1% e
x 651 16.2 | 1811 | 18% | 0.380 | % | Y 7530 7% 10630 % |[15%|1%s | Ve
x 50| 147 [ 1799 | 18 0355 % |[%e | 7.495| 7% | 0570 | %s | 15% (1% e
W18x 46| 135 | 18.06 | 18 0360 % |%e | 6060 6 0605 % | 15% (1% 36
x 40| 11.8 11790 ! 17% | 0.315| %e | %s | 6.015]| 6 0525 | %2 | 15%: [1%e | '%s
x 35| 103 | 17.70 | 17% | 0.300 | %s | %s | 6.000| 6 0.425 | 7he [ 15%2 [ 1% Y
W 16x100 | 294 | 16.97 | 17 0.585 | % | %6 | 10.425 | 10% | 0.985 | 1 13% | 1'%6 | %46
X 89 262 {1675 16% [ 0525 | 2 | Vs |10.365|10% | 0875 | 7% |13% |1%s | "
X 77| 226 | 1652 | 16% | 0455 | 74 | Va | 10.295]|10% | 0.760 | % | 13% (176 | T
X 67| 19.7 | 1633 | 16% | 0.395 | % | %e | 10.235 | 10% | 0.665 | e | 13% | 1% e
W16x 57| 168 | 1643 | 16% | 0.430 | %e | Va 7120 7 | 0715 | e | 13% | 1% V)
x 50| 147 | 1626 | 16% | 0380 | 3% |%e | 7.070| 7% | 0630 | % | 13% |1%s | '%s
x 45| 133 | 1613 | 16% [ 0.345 | 3% | %e 7.035| 7 0565 | %a [ 13% [1% 1%
x 40| 118 | 16.01 | 16 0305 %s | %s | 6995 7 0505 Y | 13% |1%e | s
x 36| 106 | 1586 | 157 | 0295 | %e | %e | 6985 7 0430 | 7%e [13% (1% Ya
2For application refer to Notes in Table 2.
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W SHAPES

Properties

ty
T
d X
t

Y
w

1

T

H

ks
X
T
Y‘J K

- Compact Section : ) Plastic
Nigg? Berts Elastic Properties Modilos
Wt oty IE Axis X-X Axis Y-Y
oer | |6 | 2 g | " g Z | g
Ft f w f I S r I S r
Lb. Ksi Ksi { In. m* [ m2 | I |im*|{m2|in|mnd!ind
311 | 22 | — | 147 | — (326|068 | 6960 (624 (872|795 [132 295|753 (207
283 | 24 | — | 156 — (3231074 6160 |564 |861|704 [118 291|676 [185
258 | 26 | — (168 — [3.19 1079 5510 |514 | 853|628 |107 288 | 611 {166
234 | 28 | — | 182 — 1316 |0.86 | 4900 |466 | 8.44 | 558 95.8 | 285|549 |149
211 | 30 | — | 195 — {313 (0.94 | 4330 (419 | 8.35|493 85.3 | 282 {490 (132
192 1 33 | — (212 — |3.10|1.02 | 3870 |380 8.28 | 440 76.8 { 279 | 442 [119
1756 | 36 | — | 225 | — [3.07 | 1.11 | 3450 | 344 | 8.20 | 391 68.8 | 2.76 | 398 |106
i58 | 39 | — | 243 | — | 305121 | 3060 |310 8.12 | 347 61.4 | 2.74 | 356 94.8
143 | 42 | — {267 | — | 303132 | 2750 [ 282 |8.09 311 55.5 | 272 | 322 854
130 | 46 | — | 287 — 1301|144 | 2460 [ 256 | 8.03 (278 499 [ 2.70 | 291 76.7
119 | 53 | — [200| — |3.02 (159 2190 | 231 7.90 | 253 449 | 2.69 | 261 69.1
106 | 60 | — [31.7 — [3.00|1.78 | 1910 [ 204 | 7.84 | 220 39.4 | 2.66 | 23C 60.5
97 | 64 | — | 347|547 (299 |1.92| 1750 | 188 | 7.82|201 36.1 | 2.65 | 211 55.3
86 | 72 | — | 383450297 215 | 1530 (166 |7.77 | 175 31.6 | 263 | 186 48.4
76 | 81 1642|428 360295243 | 1330 |[146 | 7.73 152 27.6 | 2.61 [ 163 42.2
71 | 47 | — 373 4741198299} 1170 | 127 750 | 6031 158 | 1.70 | 145 247
65 | 5.1 — 1408 {397 1971322 1070 {117 749 | 5481 144 | 1.69 | 133 225
60 | 54 | — 440342196347 984 |108 | 747 501 13.3 | 169|123 20.6
55 | 60 | — | 464 1306|195 382 890 9831741 449 119 | 1.67 [ 112 18.5
50 | 66 | — | 507|257 | 194|421 800 | 889738, 40.1| 10.7 | 1.65 | 101 16.6
46 | 50 | — | 502|262 }154|493 712 788|725 225 7.43]129{ 90.7| 11.7
40 | 57 | — 156812051152 567 612 | 68417211 191 635127 784) 9.95
35 | 71 — | 59.0(19.0 | 149 | 6.94 510 576|704 153| 5.12| 1.22 | 66.5| 8.06
100 { 53 | — [29.0] — | 281|165 1490 |175 7.10 [ 186 35.7 | 251 [ 198 54.9
890 1| 59 | — |31.9]|649|279|1.85| 1300 | 155 7.05 (163 31.4 [ 249 | 175 48.1
77 1 68 | — 363 (5011277211 | 1110 | 134 | 7.00 | 138 26,9 | 2.47 | 150 411
67 | 77 | — | 413|386 (275|240 954 | 117 | 6.96 | 119 23.2 | 246 { 130 35.5
57 | 50 [ — | 382|452 |1.86 (323 758 | 9221672 | 431 121 | 1.60 | 105 18.9
50 | 56 | — | 428 |36.1]1.84|3.65 659 | 810668 | 372! 105|159 92.0( 16.3
45 | 62 | — (4681302 (183|406 586 | 727665 328| 934|157 | 823} 145
4 | 69 | — | 5251240 |182 (453 518 | 647|663 | 28.9| 825 157 | 729 12.7
36 | 81 16401538229 ]179 1528 ﬂi{ 56.5] 6.51 | 245| 7.00( 1.52 | 64.0( 10.8
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&tl j k1 Lk
T_L.ﬁ,-__x
d X X \T W SHAPES
tw ] Dimensions
1
Y k
by
Web Flange Distance
Desig- | Area Depth Thickness | 1, Width Thickness | T | k | Kk
nation A d t, 2 bl L
In.2 in. In. in. in. in. in. | In. | In.
W16x 31 91211588 | 157 | 0275 | Y2 | % 5525 | 5% | 0440 | 7he | 13% | 1% Ya
X 26 7.68| 1569 | 15% | 0250 | % | % | 5500 5% {0345 | % |[13% |1%e | %
W 14X730%]215.0 | 22.42 | 22% | 3.070 |3%se [1%6 | 17.890 | 177% | 4.910 |4'%e | 11Va | 5% | 2%s
X665% 196.0 | 21.64 | 21% | 2.830 [2%e( 176 | 17.650 | 17% }520 42 | 11V [ 5%s | 2Vie
x605%| 178.0 | 20.92 | 20% | 2.595 (2% |1%6 | 17.415 [ 17967 4.160 | 4%6 | 11V | 4%e | 11%s
x550% 162.0 | 20.24 | 20vs | 2.380 |2% |1%6s | 17.200 | 17V, | 3.820 | 3'%e | 11V | 4% [ 1'%s
x500% 147.0 | 19.60 | 19% | 2.190 |2%s [1V5 | 17.010 | 17 3.500 (3% [ 11% |4%e | 1%
x455% 134.0 | 19.02 | 19 2.015 2 1 16.835 | 1676 | 3.210 |3%e | 11% |3% | 1%
W 14x426%|125.0 | 18.67 | 18% | 1.875 (1% | '%s| 16.695 | 16% | 3.035 | 3%e | 11V | 316 [ 1%6
x3983[117.0 | 1829 | 18Y, [ 1.770 {1% | 7% [ 16.590 | 16% | 2845 (2% (117 (3% (1%
x370%(109.0 | 17.92 | 177% | 1.655 {15 | 31| 16.475 | 16%2 | 2.660 | 2'V1e | 11%4 | 3%e | 17%s
x34221101.0 | 17.54 | 17V2 | 1.540 |1%e | 1%e| 16.360 [ 16% | 2.470 (22 | 11% (3% |1%
x3113 91.4 | 1712 | 17% | 1.410 (176 | % [ 16.230 | 16% | 2.260 [ 2% | 11% | 2'%e | 1%
x283% 833 | 16.74 | 16% | 1.290 {1%6 | '%s| 16.110 | 16%s | 2.070 | 2%s | 11%a | 2% {14
x2573 756 | 16.38 | 16% | 1.175 |1%s | % | 15.995 | 16 1.890 | 1% | 11Ya { 2% | 1%
x233% 68.5 | 16.04 | 16 1.070 {1%s | %6 | 15,890 | 157 | 1.720 (134 [ 11% |2% |1%s
x211 | 62.0 | 15.72 | 15% | 0.980 |1 Y | 15.800 | 15% | 1.560 [1%s | 11% |2Va [1%
x193 | 56.8 | 1548 | 15% [ 0.890 | % | %e | 15710 | 15% | 1.440 (176 | 11%4 |2% |1%e
X176 | 51.8 | 15.22 | 15% | 0.830 | '3s| % | 15.650 | 15% | 1.310 | 1% | 11V |2 1Y%e
X159 | 46.7 | 1498 | 15 0745 | % | % | 15.565 | 15% [ 1.190 [ 1%4e [11% (176 |1
x145 | 427 | 14.78 | 14% | 0.680 | 6| % | 15500 | 15%2 | 1.090 [ 1%e | 11V | 1% |1
aFor application refer to Notes in Table 2.
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t/ ku k
I E
W SHAPES d X x |T
Properties twfl— |
1
Y k
by
Nom- Compact Section : " Plastic
inal Criteria Elastic Properties Modulus
Wt. | p d r Axis X-X Axis Y-Y
per 2t EV ' —_ Fy " T Lj zx zy
| 2 b Al r sy rl 1] s
Lb. Ksi Ksi | In. m* {2 n. | i3I | m3|mns
31 63 | — | 577|198 | 1.39 | 6.53 375 47.2| 6.41 124 | 449117 540 7.03
26 | 80 | — | 628|168 | 1.36 | 8.27 301 38.4| 6.26 959 349;1.12| 442| 548
730 | 18 | — 731 — | 499|025 | 14300 {1280 | 8.17 |4720 |527 4,69 (1660 |816
665 | 20 | — 76 — | 492 | 027 | 12400 |1150 | 7.98 |4170 |472 4,62 11480 1730
605 | 21 | — 81] — |485]029 | 10800 (1040 | 7.80 {3680 |423 4,55 {1320 |652
550 | 23 | — 85| — | 479|031 9430 | 931 | 7.63 (3250 (378 449 11180 |583
50 | 24 | — 89| — /473|033 8210 | 838 | 7.48 |2880 339 4.43 11050 ;522
455 | 26 | — 94 | — 1468|035 | 7190 | 756 | 7.33 |2560 |304 438 | 936 |468
426 | 28 | — | 100 — | 464|037 6600 | 707 | 7.26 |2360 [283 434 | 869 (434
398 | 29 | — | 103 — |[461 1039 | 6000 | 656 | 7.16 |2170 |262 4311 801 |402
370 | 341 — [ 108 | — | 457 041 5440 | 607 | 7.07 {1990 |241 427 | 736 1370
342 [ 33 | — [114 | — 4541043 1 4900 | 559 | 6.98 (1810 1221 424 | 672 |338
311 [ 36 | — [ 121 | — | 450 (047 ] 4330 | 506 | 6.88 1610 199 420 | 603 (304
283 | 39 | — [ 130 | — 446|050 | 3840 | 459 | 6.79 (1440 [179 417 | 542 1274
257 | 42 | — | 138 | — | 443|054 | 3400 | 415 | 6.71 (1200 |161 413 | 487 (246
233 | 46 | — [ 150 | — | 440|059 | 3010 | 375 | 6.63 [1150 (145 410 | 436 |21
211 5.1 — {160 | — | 437|064 2660 | 338 | 6.55 |1030 [130 407 390 |198
193 | 556 | — | 174 | — | 435068 | 2400 | 310 | 6.50 | 931 |119 405 355 (180
176 | 60 | — | 183 | — [432 | 074 | 2140 | 281 | 643 { 838 |107 4,02 | 320 |163
159 | 65 | — | 201 | — | 430081 1900 | 254 | 6.38 | 748 96.2 | 4.00 | 287 |146
145 | 71 | — | 217 | — | 428|088 1710 | 232 | 6.33 | 677 87.3 1398 260 (133
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U=
_ —t——1
d X X |T W SHAPES
tw g Dimensions
T
Y k
by
Web Flange Distance
Desig- | Area Depth Thickness | ty Width Thickness T | k| Kk
nation A d t, 2 ‘ by 4
in? In. in. In. In. In. In. | tn. | In.
W 14x132 | 38.8 1466 | 14% | 0645 | % | %e | 14.725 | 14% | 1.030 |1 11V | 1'ie | e
x120 | 35.3 | 14.48 | 14% | 0.590 | %s | %6 | 14.670 | 14% | 0.940 | "% | 11V | 1% %6
x109 | 32.0 1432 | 14% | 0525 | %2 | Ve | 14605 |14% | 0860 | 7 | 114 |1%e | 7%
X 99| 29.1 1416 | 14 1 0485 | % | Ve | 14565 | 14% | 0780 | % |11V |1%e | 5
X 90| 265 |[14.02 | 14 0.440 | e | Va | 14.520 | 1412 | 0.710 | "ie | 11Va [ 1% I
W 14x 82§ 24.1 1431 | 14%, | 0510 | % | ¥ | 10.130 | 10% | 0.855 | 7% | 11 1%
X 741218 | 1417 | 14% [ 0450 | 7e | ¥ | 10.070 [ 10% | 0.785 | '%e | 11 1%e | %6
x 681|200 |14.04 | 14 0415 | 76 | V4 | 10.035] 10 0720 | % |11 1% %6
x 611179 |[1389 | 137% | 0375 |3% |%s | 9995110 0645] % [N 1%e | %s
W14x 53| 156 | 1392 | 137 | 0370 | % | %e 8.060| 8 0.660 | e | 11 1%e | 1%
x 48 | 141 13.79 | 13% | 0.340 | %6 | Y6 80301 8 0595 % |11 1% A
x 43126 | 1366 | 13% | 0.305 | %e | %e | 7995 8 0530 % |1 1% | 7
Wi14x 38 11.2 | 1410 | 14% | 0.310 | %6 | % 6770 | 6% (0515 | % |12 1he | %
x 341100 | 1398 14 0.285 | %6 | %6 6.745 | 6% | 0455 | 76 |12 1 5%
X 30| 8851|1384 | 13% (0270 | Y4 | % 6730 | 6% 10385 | % |12 e | %
W14x 26| 769 {1391 [ 13% | 0255 |V | Ve 50251 5 0420 | 7e |12 84 | Y6
x 221 649 |13.74 | 13% | 0230 (Ve | % 5000 5 0335 | %se {12 % Y6
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Properties tw
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by
Nom- Compact Section i ; Plastic
inal Criteria Elastic Properties Modulus
) d | d Axis X-X Axis Y-Y
per e Fy, Rl Fym T o Z zy
Ft | 24 w Al r | s|r|l 1] s ]|
Lb. Ksi Ksi | In. n* 3 [ In*]m2}|in [ in3{m3
132 | 71| — | 227 | — | 405|097 | 1530 {209 |6.28 |548 (745 [3.76|234 [113
120 | 78| — [245| — | 404 (1.05| 1380 {190 |6.24 (495 (675 |3.74 (212 |102
109 | 85586 (273 | — | 402 (1.14 | 1240 | 173 | 622 (447 612 | 373 (192 | 927
99 | 934851292 | — |4.00|1.25| 1110 {157 |6.17]|402 |552 |3.71 |173 | 83.6
90 (102404319} — |399(1.36| 999 (143 [6.14362 499 |3.70 (157 | 756
82 | 59| — | 281 | — |274 165 | 882 (123 |6.05(148 |293 | 248|139 | 4458
74 | 64| — 315 — |272{179| 796 (112 [6.04 |134 [266 | 248 (126 | 406
68 | 70| — |338|57.7 2711984 | 723 |103 |6.01 |121 |242 [246 (115 | 36.9
61 77| — 3704812701215 | 640 | 922|598 |107 |215 |245(102 | 328
53 | 61| — | 376|467 |215|262| 541 | 778|589 | 577 | 143 [1.92 | 87.1| 22.0
48 | 67| — (406|402 )213 (289 485 | 70.3|585| 514 (128 | 191 ] 784 | 196
43 | 75| — | 448|329 1212|322 428 | 627|582 | 452 |11.3 [1.89| 69.6| 17.3
38 | 66| — |455(31.9 (177|404 385 | 546(587| 267 | 7.88] 1.55| 61.5| 121
34 | 74| — (491|274 176 (456 | 340 | 486|583 | 233 | 691|153 | 546| 106
30 | 87553513251 174|534 291 | 420|573 | 196 | 582149 | 47.3| 899
26 | 60 — | 545|222 128|659 | 245 | 353|565| 891 3.5411.08| 40.2| 554
2 | 75} — 597185125820 199 | 29.0| 554 | 7.00[ 2.80|1.04 | 332| 439
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Y
¢
| f ~ "_‘_k1 k
‘ -
d X X |T W SHAPES
tw ] Dimensions
T
Y k
by
Web Flange Distance
Desig- | Area Depth Thickness | 4, Width Thickness | 7 | k | Kk
nation A d t, 2 b’ A
In.2 in. In. In. in. In. In. | In. { In.
W 12x336% 98.8 | 16.82 | 167 | 1.775 [1% |7 [ 13.385| 13% | 2.955 | 2'%he | 9V2 | 3Wie | 112
x305°% 89.6 | 16.32 | 16% | 1.625 |1% | %s | 13.235 | 13V | 2705 [2'V4e | 9%2 | 3% |17
x279% 819 | 1585 | 157 | 1.530 (1% | % | 13.140 | 13'% | 2470 | 2% 9% [ 3%e |13
x2522) 74.1 15.41 | 15% | 1.395 (1% | 'V | 13.005 | 13 2.250 {2V 9% | 2'%e | 1%6
x230°% 67.7 | 15.05| 15 1.285 | 1% | V4 | 12.895 | 127 | 2.070 | 2% 9% (2% (1Y
x210% 61.8 | 14.71 | 14% | 1.180 |1%e | % | 12.790 | 12% | 1.900 (1% 9% 12% |1V
x190 | 55.8 | 14.38 | 14% | 1.060 |1%4e | %6 | 12.670 | 12% | 1.735 | 1% Y% | 2% | 1%s
x170 | 50.0 | 14.03 | 14 0.960 | '%e| %2 | 12570 [ 12% | 1.560 | 1% | 9% |2Va |1%
x152 | 447 [ 13.71 ) 13% | 0.870 | 7% | 76 | 12.480 | 1212 | 1.400 | 1% 9% | 2% | 1%s
x136 | 39.9 | 13.41 | 13% | 0.790 | '%s| 716 | 12.400 | 12% | 1.250 | 1V4 9% | 1'%s | 1
x120 | 35.3 [ 13.12 | 13% | 0.710 | "ie|l 3% | 12.320 | 12% | 1.105 | 1% 9% 1 1'%s | 1
x106 | 31.2 | 1289 | 12% | 0.610 | % | %s | 12.220 | 12% | 0.990 |1 9% |11 | %46
x 96| 282 11271 | 12% | 0.550 | %s | %16 | 12.160 | 12'5 | 0.900 | 7% 9% | 1% 3
x 87256 |1253 | 12% | 0515 % v |12125)12% | 0.810 | '%s| 9% (1% 7
x 79| 232 | 1238 | 12% | 0470 | 2 | Ys | 12.08012% | 0.735 | % Qe 11%s | %
x 72| 211 1225 | 12% | 0430 [ 76 | Ya |12.040 |12 0670 | e | 9% | 1% s
x 651 19.1 1212 | 12% | 0.390 | 3% | %e | 12.000 | 12 0.605 | % 9% |1%s | %e
W12x 58| 17.0 | 12.19 | 12% | 0.360 | % | %s | 10.010 | 10 0.640 | % 9% (1% s
X 53156 | 12.06 | 12 0345 | % | %s | 999510 0575 | %s 9% | 1Y %s
W12x 50| 147 [ 1219 | 12% {0370 | % | %e | 8.080 | 8's | 0.640 | % 9% (1% e
x 45| 132 | 1206 | 12 0335 | %e | %s | 8.045( 8 0.575 | %s 9% (14 KT
x 401118 |11.94 | 12 0.295 | %s | %s | 8.005( 8 0515 | % 9% (1% Y
Wi2x 35| 103 | 1250 | 12% | 0.300 | %6 | %6 | 6560 | 6% | 0520 | % [10% |1 Y16
x 30| 8791234 | 12% (0260 | 4 | s 6520 | 6%2|0.440 | %s [10% | s | %
X 26| 7.65 (1222 12%% {0230 Vs | % 6490 6% 10380 ) % |10%] % Yo
Wi12x 22| 648 | 1231 | 12% | 0260 | V4 | Y% 4030 4 0425 e |10 % Yo
x 19| 557 11216 | 12% | 0235 Y4 | % 4005 4 03501 % [10%2| %e| 2
x 16| 471 ] 1199 12 0220 v | % 39901 4 0265 | Vo [10%| % Ye
x 14 416 | 1191 | 11% [ 0.200 | %e | 3970 4 0225 | Vo |10%| e | Y2
For application refer to Notes in Table 2.
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7 Y ki Kk
A -
W SHAPES d X X |T
Properties tw |
!
Y k
by
Nom- Compact Section . : Plastic
inal Criteria Elastic Properties Modulus
W | p d | od Axis X-X Axis Y-Y
per _2}’_ EV’ = EV'” el Z, Zy
Ft | 2k bw Al r | s|r| 1| s]r
Lb. Ksi Ksi | In. m* [ 2| | n*|[m2|m | n3]n2
336 | 23 | — 951 — | 371 1043|4060 |483 | 641 (1190 |[177 |3.47 | 603 |274
305 | 24 | — 100 | — |[367 | 046( 3550 (435 | 629 |1050 |[159 [3.42 [537 |244
279 | 27 | — [ 104 | — 364 | 049 3110 | 393 6.16 | 937 (143 [3.38 {481 (220
252 | 29 | — [ 110 — 359 053|2720 [353 | 606|828 [127 |3.34 {428 (196
230 1 31 | — [117 | — |[356 | 0.56(2420 | 321 597 | 742 115 (3.31 (386 {177
210 | 34 | — | 125 | — | 353 | 0612140 |292 | 589|664 (104 |3.28 [348 {159
190 [ 37 | — | 136 | — [3.50 | 0.65)| 1890 (263 | 5.82 | 589 93.0 1325 | 311 |143
170 | 40 | — 1146 — | 347 | 072 1650 | 235 574 | 517 823 (322 (275 |126
152 | 45 | — | 168 | — | 344 | 07911430 [209 | 5.66 | 454 72.8 |13.19 | 243 |11
136 | 50 | — | 170 | — {341 | 087|1240 | 186 | 5.58 | 398 642 [3.16 | 214 98.0
120 | 56 | — | 185 — | 338 | 0.96| 1070 163 551 | 345 56.0 [3.13 | 186 85.4
106 | 62 | — | 211 | — (336 1.07| 933 |[145 | 5.47 | 301 49.3 13.11 | 164 751
96 | 68 | — | 231 | — | 334 | 1.16| 833 | 131 544 | 270 444 13.09 | 147 67.5
87 | 75 | — | 243 | — |332 | 128| 740 | 118 | 538 | 241 39.7 |3.07 [ 132 60.4
79 | 82 | 6261263 | — |331 ] 1.39| 662 107 | 5.34 | 216 35.8 13.05 [ 119 54.3
72 | 90 152312851 — | 329} 152} 597 974|531 | 195 324 13.04 [ 108 49.2
65 | 99 1430311 — | 328 | 167] 533 879|528 | 174 291 {3.02 | 96.8 | 441
58 [ 78 | — 339|576 272 | 190 475 780 | 5.28 | 107 21.4 |2.51 86.4 | 325
53 | 8.7 (559|350 (541 271 | 210 425 706 | 523 | 958 | 19.2 |248 | 77.9 | 29.1
50 | 63 | — | 329|609 217 | 236| 394 6471 518 | 56.3 | 139 |1.96 | 724 | 214
45 | 70 | — [ 360 (5101215 261 | 350 5811515 | 500 | 124 |1.94 | 647 | 19.0
40 | 78 | — | 405|403 | 214 290| 310 519|513 | 441 | 11.0 |1.93 | 575| 168
3% |63 | — | 417380174 | 3.66| 285 456 525 | 245 | 747/154 | 512 | 115
30 | 74 | — | 4751293 | 1.73 | 430| 238 38.6 | 5.21 2031 6.24]1.52 | 431 9.56
26 | 85 579|531 234 1172 | 495| 204 334 (517 | 173 | 534|151 372 | 847
22 | 47 | — | 4731295 |11.02 | 7.19| 156 254 | 4.91 466 2.31/0.847 293 | 3.66
19 | 57 | — | 51.7 | 247 {1.00 | 867 130 21.3 | 482 3.76] 1.88{0.822( 247 | 298
16 | 75 | — | 545|222 | 096 {113 103 17.1 | 4.67 2.82| 1410773 201 226
14 | 88 |54.3|596 | 186 | 0.95 [13.3 886 | 149 | 4.62 2.36| 1.19(0.753( 174 1.90
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tw ] Dimensions
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by
Web Flange Distance
Desig- | Area Depth Thickness | t, Width Thickness | T | k | Kk
nation A i, ) b t
In.2 In. In. in. In. In. in. | in. | In.
W10x1121329 [11.36 | 11% | 0755 | % | % |10.415)|10% | 1.250 (1Va 7% (1% %6
x100 | 29.4 | 1110 [ 1% [ 0.680 | "%4s | % | 10.340 | 10% | 1.120 | 1% 7% (1% |7
x 88259 (1084 | 107% [ 0605 [ % | %se | 10.265 | 10% | 0.990 |1 7% |1% | %s
x 77 | 226 | 1060 | 10% (0530 ' |'% |[10.190|10% (0870 | % 7% |12 | Ve
X 681200 |10.40 | 10% {0470 1% |% |(10.130|10% | 0.770 | % 7% 1% | %
X 60| 176 |10.22 | 10% | 0420 | 7e | ¥4 | 10.080 | 10%s | 0.680 | *Yie | 7% |1%s | %
x 541158 |10.09 | 10% | 0370 | % | %e { 10.030 | 10 0615 | % 7% | 1Va | YVie
X 49 | 144 9.98| 10 0.340 | % | % | 10.000 | 10 0560 | %e | 7% |13%e | Vs
W10x 45]133 | 10.10| 10% | 0350 (3% |3%e | 8.020| 8 0620 | % 7% |1Va | Wie
x 39 (115 992 | 9% [ 0315 | %s |%e | 7985 8 0530 | % 7% |1% | Wie
x 33| 971 | 973 | 9% (0290 | %e |%e | 7960 8 0435 %he | 7% |1V1e | Ve
W10x 30| 8.84 | 10.47 | 10% | 0.300 | % | %6 | 5.810| 5% | 0510 | Y% 8% | e | V2
x 26| 76111033 | 10% | 0260 (v |% 5770 | 5% (0440 | 76 | 8% | & | %
X 22| 649 | 1017 | 10% | 0240 [V | % 5750 | 5% 10360 | % 8% | % | %
W10x 19| 562 | 1024 | 10%: | 0250 | Vs | % 4020 | 4 0.395 | % 8% | e |
X 17| 499 | 1011 | 10% | 0240 (Ve | % 4010 | 4 0330 %e | 8% | % |
x 15| 441 | 9991 10 0230 | Y2 | % 4000 4 0270 | Y 8% | "ie | The
X 12| 354 | 987 9% [ 0190 [ %s | % 3960 4 0210 | %e | 8% | % | s
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] tf Y k1 k
T_ e
W SHAPES d X X |T
Properties tw ]
|
Y k
PN
Nom- Compact Section . . Plastic
inal Criteria Elastic Properties Modulus
WLt d f Axis X-X Axis Y-Y
per | oL | £ |+ | B | T g Z | Z
Ft 2t fw A 1 S r 1 S r
Lb. Ksi Ksi | In. m* |3 In. | m*|[ 3] | 3|3
112 | 42 | — 150 | — |[2.88 | 0.87] 716 126 | 4.66 (236 453 |268 [147 |69.2
100 | 46 | — [163 | — 285 096 623 112 | 4.60 |207 400 {265 (130 |61.0
88 | 52 | — |179| — (283 | 1.07| 534 98.5| 454 (179 348 12.63 [ 113 |53.1
77 1 59 | — |200| — }280| 1.20; 455 8591 4.49 (154 |30.1 1260 | 97.6|45.9
68 | 66 | — |21 | — [279| 1.33] 394 75.7 | 4.44 (134 264 |259 | 85.3|40.1
60 | 74 | — |243 | — [277| 1.49] 341 66.7 | 4.39 (116 23.0 |257 | 74.6|35.0
54 | 82 (635|273 | — |275| 1.64| 303 60.0] 4.37 (103 206 {256 | 66.6|31.3
49 | 89 (53.0|294 | — (274 | 1.78| 272 546! 435) 934 (18.7 |2.54 | 604|283
45 | 65 | — | 289 | — (218 | 2.03| 248 4911432 | 534 | 133 j2.01 549|203
39 | 75 | — |315| — | 216 | 234 209 4211427 | 450 |11.3 1198 | 468|17.2
33 | 91 (505|336 (587214 | 2.81| 170 350(419( 366 | 9.2011.94 | 38.8|14.0
30 | 57 | — | 349 (542|155 3.53] 170 3241438 167 | 575|137 { 366 | 8.84
26 | 66 | — |39.7|41.8 | 1.54 4.07| 144 2791435 141 | 4891136 | 31.3| 750
22 | 80 | — | 424|368 (151 491 118 232427 | 114 | 397|133 | 26.0| 6.10
19 | 51 | — [41.0(394 |1.03| 645| 963 | 18.8| 4.14 | 4.29] 2.14(0874| 21.6| 3.35
17 { 61 | — [421 | 372 |1.01] 764 819 | 16.2| 405| 3.56| 1.78|0.844| 18.7| 2.80
15 | 74 | — |43.4]350(099 925 689 | 13.8(3.95| 289 1.45|0810| 16.0| 230
12 | 94 |475151.91245(096 [11.9 538 | 109390 218 1.10(0.785( 126| 1.74
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d X X |T W SHAPES

tw g Dimensions

I

Y k

by

Web Flange Distance
Desig- | Area Depth Thickness | t, Width Thickness T | k| Kk
nation | 4 d by 2 by t
In.2 in. In. In. In. In. in. | in. | In.

waxe67 | 197 | 8.00 | 9 0.570 | %s | %e | 8.280 | 8% | 0.935 | %6 | 6% |1%6 | V16
x58 [ 17.1 875 | 8% [0510 % |% | 8220 | 8% | 0810 | %es | 6% [1%s | Ve
x48 | 141 850 | 8% | 0400 |% |[%s | 8.110 | 85 | 0.685 | Vs | 6% |1%6 | %
x40 | 117 | 825 | 8% |0.360 (% |%e | 8.070 | 8% | 0.560 | %e | 6% [1V1s | %
x35 | 103 | 812 | 8% | 0310 | %e | %e | 8020 | 8 0.495 | 2 6% |1 %6
x31 9.13 | 800 | 8 0.285 | %6 | %s | 7.995 | 8 0435 | e | 6% | s | Y6

Wgx28 | 825 806 | 8 0.285 | %6 | %s | 6.535 | 6% (0465 | 76 | 6% | % | Y6
x24 | 708|793 | 7% |0245|% [ % | 6495 | 6%2 | 0.400 | % 6% | % | %

W 8x21 616 | 828 | 8% | 0250 |'% |% | 5270 | 5% | 0.400 | % 6% | 'Ye | Y2
x18 526 | 814 | 8% | 0230 |'% |% | 5250 | 5% | 0330 | %e | 6% | % | e

W8x15 | 444 | 811 | 8% (0245 (% % | 4015 4 0315 | %e [ 6% | % | %
x13 | 384 (799 | 8 0230 | % |% | 4.000 0.255 | Y 6% | s | %e
x10 | 296 | 789 | 7% | 0170 | % | ¥ | 3.940 0205 | %e | 6% | % | e

o

Wex25 | 734 | 638 | 6% | 0320 | %e | %es | 6.080 | 65 | 0455 | 716 | 4% | e | e
x20 | 587|620 | 6% [0260 % |[% | 6020 |6 0.365 | % 4 | Ya | The
x15 | 443 | 599 | 6 0230 | %% |% | 599 (6 0.260 | V4 49 | % | %

W6Ex16 | 474 | 628 | 62 | 0260 |¥s | % | 4030 | 4 0.405 | ¥ 4 | Yo | The
xi2 | 355|603 | 6 0230 | % | | 4000 | 4 0.280 | Va 2 | % | %
X9 | 268|590 | 5% | 0170 |%e | % | 3940 | 4 0215 | %e | 4% | %e | %

W5x19 | 554 | 515 | 6% | 0270 (% |V | 5030 | 5 0430 | e | 3% | Ve | The
x16 | 4.68 [ 501 | 5 0240 (Vs % | 5000 | 5 0.360 | % 32 | ¥ | e

W 4x13 383 | 416 | 4% {0280 |% |% | 4060 | 4 0345 | % 2% | s | Te
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Iy k
o li;
"4‘ ——T
W SHAPES d X X |T
Properties tw ]
— T
Y k
by
Nom- Compact Section : : Plastic
inal Criteria Elastic Properties Modulus
WL d | od Axis X-X Axis Y-Y
per et EV, “ Fym al Z, zy
Ft| 2k fw Al sl rl 1| s |r
Lb. Ksi Ksi | In. m* [ 3 {m* |3 |mn3|nhs
67 44| — | 168 | — | 228 |1.16 | 272 604 |3.72 886 214 |212 |702 (327
58 51| — |172 — 226|131 | 228 52.0 |[3.65751 |[183 |210 |59.8 [27.9
48 59| — |213 | — | 223|153 | 184 433 | 3.61 1609 |15.0 |2.08 |49.0 (229
40 72| — | 228 | — 221|183 | 146 355 |3.53 491 [122 |2.04 |39.8 [185
35 811644262 | — |220]205| 127 312 | 351 426 |[10.6 |2.03 | 347 |16.1
31 92500281 — |218|230| 110 275 | 347 1371 9.2712.02 | 304 | 141
28 70| — | 283 — | 177|265 98.0 | 243 | 345217 663162 |27.2 | 101
24 81 1641|324 |63.0(1.76 |3.05| 828 |[209 [342(183 | 563|1.61 |23.2 | 857
21 66| — 13311602 |141|393| 753 (182 | 349 977| 371(1.26 (204 | 5.69
i8 80| — | 354|527 139|470 619 (152 | 343 797 3.04(1.23 (170 4.66
15 64| — | 331603 (1.03]|641 480 {118 1329 341} 1.70(0.876( 136 | 2.67
13 78| — {347 547|101 |783| 396 | 991]321| 273 1.37|0.843|11.4 2.15
10 96 (458|464 | 307 | 099|977 | 308 | 781|322 | 209 1.06{0.841( 8.87| 1.66
25 67| — 199 | — 1166|231 534 |16.7 | 270 | 171 561 (1.52 {189 8.56
20 8216211238 — (164|282} 414 |134 | 266|133 4411150 {149 6.72
15 |1151(318|1260| — | 161|385 29.1 9721256 | 932 3.11(1.46 {108 475
16 50 — |242| — |1.08385| 321 (102 | 260 | 443| 2.20(0.966|11.7 | 3.3
12 71| — | 262| — [1.05|538| 221 | 7.31 (249 299| 1.50|0918| 830| 232
9 9.2 (503|347 1548 | 1.03 | 6.96 164 | 556247 | 219 1.11|0.905] 6.23| 1.72
19 58! — 1191 — [138[238| 262 (102 | 217} 9.13| 3.63(1.28 [11.6 5.53
16 69| — |209| — (137|278 213 | 851|213 751 3.00(1.27 | 9.58( 457
13 59| — |149 | — 1110297 113 | 546|172 | 3.86| 1.90({1.00 | 6.28| 292
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Y
{
l f L:rr___,‘ﬂ k
T— L
d X T M SHAPES
. B Dimensions
T
Y k

by
Web Flange Distance Max.
| Fige.
3 rea ep ickness | t, i ickness :
Desig- | o Depth | Thickness | &, | Width | Thick 7| k|G Fes
nation A ty 2 bf f or
In.2 In. In. in. in. In, .| In. [ In. | In.
M 14Xx18 510 | 1400 | 14 |0215| %e | s | 4.000 |4 0270 | Vs |12% | % Ya Ya
M12x11.8| 3.47 | 12.00 | 12 (0177 | %e | ¥ | 3.065 (36| 0225 | Y4 [10% | %e | Ya -
M12x10.8{ 3.18 | 11.97 | 12 | 0.160| %s | Yie| 3.065 |3 | 0210 | v |11 Y2 Ya Yo
M 12x10 294 111,97 | 12 10149} %6 | Ve | 3.250 3% ) 0.180 | %6 |11 Y2 Y16 Y2
M 10x9 265 [10.00 | 10 [0.157 | %e | V6 | 2.690 [2% | 0.206 | %6 | 8% | %6 | 3%s | —
M 10x8 235 9951 10 (0141 ] %6 | e | 2690 (2% | 0.182 | %6 | 9% | 76 | %6 %
M10x75 | 2.21 998 | 10 |0.130| ¥ | Y4e| 2.690 |2% | 0.173 | %46 | 9| %4e | %6 %
M 8x6.5 1.92 8.00 8 [0135] % | Ye| 2281 {2%.10.189 | %e | 7 Ve Ye | —
M 6x44 [ 1.29 6.00 6 (0114 Y5 | Y| 1.844 [176 | 0171 | 3%s | 5% | 7hs | %6 | —
M 5x18.9| 5.55 5.00 5 10316 %e | %6 | 5003 |5 | 0416 | 76 | 3| % e | %
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Y
¢tf - hk1 k
T._L_..\"_J_ -
M SHAPES d X—p—x |T
Properties ‘,ﬁj |
T -1
vk
PN
Nom-| Compact Section ! ’ Tor- Plastic
inal Criteria Elastic Properties sionall Modulus
Wt g d | a Axis X-X Axis Y-Y con-
per E Fy, _i_ EV’” —_ stant ZX Zy
Ft | 2t w Al r | str| 21 8s]| |
Lb. Ksi Ksi | In. mA |3y |4 {m3fin | n*|[In3]m?
18 74 | — |65.1]15.6]|0.91(13.0 | 148 21.1 (538|264 {132 [0.719] 0.11 (249 |2.20
118 |68 | — |678(1441068 (174 | 71.9 [120 |4.55| 0.980}0.639 (0.532| 0.05 |14.3 |1.09
108 |73 | — [748|11.8]0.69(|186 | 65.0 [10.9 |4.55| 0.905/0.581|0.537| 0.04 [13.2 |1.05
10 9.0 [51.8/80.3[10.210.74120.5 | 61.6 [10.3 [ 4.57 | 0.994/0.612(0.576| 0.03 [12.2 |1.00
9 65| — |63.7|16.3/0.61{180 | 388 | 7.76| 3.83 | 0.609|0.453 (0.480| 0.03 | 9.19/0.765
8 74 | — |70.6|13.3]0.61(20.3 | 345 | 694(3.82| 0.537)0.399 (0.427| 0.02 | 8.17|0.665
75|78 | — |768(11.2]060]215 | 328 | 657 3.85| 0.498(0.370 (0.474] 0.02 | 7.73|0.623
65| 60| — |59.318.8(0.53 (186 | 185 | 4.62) 3.10 | 0.343/0.301 |0.423| 0.02 | 5.42/0.502
44 54 | — |52.6)|23.8(0.44|19.0 7.20| 240|236 | 0.165/0.179 (0.358| 0.01 | 2.80|0.296
189|160 | — | 158 — [1.29| 240] 24.1 963|208 786 (3.14 (1.19 | 0.34 [11.0 |5.02
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ff Y k
2
d X—r—>x |T S SHAPES
§ W Dimensions
Grip? Y K
br
Web Flange Distance Max.
| Fge.
Desig- | area | Depth | Thickness | 4, | Width | Thickness | 7 | & |G fgg_‘
nation A d t, 2 b 4 or
In.2 In. in. n. in, In. In. | In. | In. | In.
S24x121 | 35.6 24;50 24%: | 0.800 | '%e| 75 | 8.050 |8 1.090 | 1%e [20% |2 e | 1
x106 | 312 | 2450 | 24%. |0620| % | %s| 7.870 |77 | 1.090 | 1%1s | 202 |2 1% | 1
§524x100 (293 (2400 (24 (0745( % (3% (7245 (7% (0870 | 7% (20% (1% % 1
X90 265 (240024 |0625(% |%s|7.125 7% 0870} 7% |20V |1% % |1
X80 235 | 2400 |24 0500| %2 | Vs | 7.000 |7 0870 | 7% |20V (1% 8 i
S520%96 28.2 | 20.30 | 20% | 0.800 | e | 76| 7.200 | 7Va| 0.920 | e | 16% | 1% 8| 1
X86 253 |20.30 | 20% | 0.660 | 16| % | 7.0680 |7 | 0.920 | %s| 16% | 1% e | 1
$20x75 22.0 |20.00 |20 0635 % | %e| 6.385 {6% | 0.795 | 13| 16% | 1% el %
X66 194 | 200020 [0505| - | % | 6.255 |64} 0.795 | '%e| 16% | 1% e | %
S$18x70 206 | 18.00 | 18 0711 e % | 6,251 | 6% 0.691 | Vs |15 1% el 7
x54.7 | 16.1 | 18.00 |18 10461 | 7 | ¥4 | 6001 |6 | 0.691 | "ie|15 [1%2 is|
S15x50 147 | 1500 [ 15 |0.550| %6 | % | 5.640 5% | 0.622 | % |12V |1% Y16 Ya
x42.9 [ 126 | 15.00 |15 0411 | 7he | Va | 5501 [5%2] 0.622 | % |[12Va|1% Y6 Ya
S$12x50 147 |12.00 | 12 0.687 | "ie| % | 5.477 {5% | 0.659 | 's| 9% {1%6 | V6| %
x40.8 | 120 |12.00 |12 0462 | e | Va | 5.252 | 5% | 0.659 | Wie| 9V |17 | % Ya
S$12x35 103 | 12.00 | 12 0428 | %6 | Ya | 5.078 |5% | 0.544 | %e | 9% | 1% | % Ya
X318 | 9351200 (12 (0350 3% {%e] 5000 (5 (0544 %e | 9% (1% | % Y4
S10x35 10.3 | 10.00 | 10 0594 % | %s| 4.944 |5 0491 | % 7% | 1% Y2 Ys
x254 | 7.46 | 10.00 |10 0.311| %6 | %6 | 4661 |45% | 0491 | % 7% | 1% Yo Ya
S 8x23 677 | 800 | 8 0441 | %he | Ya | 4171 |4 0426 | 76 | 6 |1 e Ya
x184 | 541 800 | 8 0271 Va | % [ 4001 |4 {0426 /e | 6 |1 e Yy
S 7x20 588 | 700| 7 0.450 | 76 | Va | 3.860 {37 | 0392 | ¥ 5% | We| ¥ %
X153 | 450 7.00| 7 0252 v |'% |3.662 |3% 0392 | % 5% | %e| % %%
S 6x17.25) 507 | 600 6 0.465 | 716 | Vs | 3.565 | 3% | 0.359 | % A % % %
X125 | 367 | 600 6 0232 % |'% |3332{3%|0359 % 4| A ¥ —_
S 5x14.75| 434 500 5 0494 | %2 | Vs [ 3284 [3% | 0326 | %e | 3% | We| %e | —
x10 2941 500 5 |0214| %e | Y% | 3.004 |3 |0.326 | %6 | 36| 'Ys| %6 | —
S 4x85 279} 400 4 0.326 | %46 | %e| 2796 [2% | 0293 | %e | 22| % %e | —
X7.7 226 400 4 |0193 %s | % | 2663 |2% | 0293 | %6 | 22| % % | —
S 3x75 221 | 300| 3 0349 % | %e] 2509 |2%2| 0.260 | V4 1% | Vel Vs —_
x5.7 167 300 3 (0170 %e | Y6 | 2.330 | 2% | 0.260 | Y 1% | Y| Va —_
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¢
$ K
—
S SHAPES d| XX T
Properties § =
Grip¢ Y k
br
Nom-| Compact Section : ; Tor- Plastic
inal Criteria Elastic Properties sional| Modulus
WE | p, d | g Axis X-X Axis Y-Y con-
per | 5 El+ | F" _ stant| Z, | Z,
Ft | 2k tw Al r | s|r| 18| r]| Y
Lb. Ksi Ksi | In. m* (2. [ m*{m3| i | n*|In3}|ms
121 37| — [306] — (1862793160 |258 9.43 (833 207 ]1.53 |12.8 306 [36.2
106 36 | — [ 395423 |1.862.86 (2940 240 9.71 (77.1 (196 {157 [101 279 [33.2
100 42 | — (322|636 |1.593.81 (2390 [199 9.02 (477 (132 (1.27 | 7.58 (240 |23.9
90 41 | — | 384|448 |1.60|3.87 2250 |187 9.21 (449 (126 |1.30 | 6.04 222 |223
80 40 | — | 48.0(28.7|1.61(3.94 (2100 175 947 1422 (121 [1.34 | 4.88|204 (207
96 39 | — (254 — |[1.63|3.06]1670 |165 7.71 1502 {139 (133 | 839|198 [24.9
86 38 | — (308 — [1.63[313)1580 |[155 789 (468 (133 [1.36 | 6.64 |183 |23.0
75 40 | — | 315 — |1.43 3941280 |128 762 1298 | 932 {1.16 | 459|153 [16.7
66 39 | — | 396421144 4.02 (1190 (119 7.83 |127.7 | 8.85 |1.19 | 358140 [153
70 45| — | 263 | — | 136|417 | 926 [103 6.71 (24.1 7.72 {1.08 | 415125 (144
547 | 43 | — [39.043.3(1.37|4.34 | 804 894 1707|1208 | 694 1114 | 237|105 (121
50 45 — [273| — |1.26|4.28 | 486 64.8 | 5.75 |15.7 557 |1.03 | 212|771 | 9.97
429 | 44 | — [ 365|496 1.26 | 4.38 | 447 59.6 | 5.95 (14.4 523 (1.07 | 1.54 | 69.3 | 9.02
50 42 | — [176] — | 1256332 305 50.8 | 456 (157 | 574 [1.03 | 282! 61.2 | 103
408 | 40 | — [260| — [1.24|3.46 272 454 | 4.77 {136 | 5.16 (1.06 | 1.76 | 53.1 | 8.85
35 47 | — | 280 — |1.16]4.34 | 229 38.2 | 472 | 987 | 3.89 |0.980| 1.08 | 448 | 6.79
318 |46 | — [343(562}1.16|4.41| 218 364 (483 (936 | 3.74 (1.00 | 090 42.0 | 6.40
35 50 | — [168| — [ 110|412 147 294 1378836 | 3.38 {0.901| 1.29| 354 | 6.22
254 | 47 | — | 322)63.9|1.09 437 124 247 | 407 | 679 | 291 [0.954| 0.60 | 28.4 | 4.96
23 49 | — [181| — [095 (451 649 | 162 | 3.10 | 431 | 207 |0.798]| 0.55| 19.3 | 3.68
184 | 47 | — [ 295 — | 094|470 576 | 144 {326 | 3.73 | 1.86 |0.831| 0.34 | 16.5 | 3.16
20 49 | — | 1566 — | 088|463 424 | 121 [ 269 | 3.17 | 1.64 (0.734]| 0.45]| 145 | 2.96
153 | 47 | — |278| — | 087|488 367 | 105 | 2.86 | 264 | 1.44 (0.766| 0.24 [ 121 | 2.44
1725/ 50 | — [129 | — 081|469 | 263 8.77 2.28 | 231 | 1.30 [0.675| 0.37 | 10.6 | 2.36
126 | 46 | — | 259 — (079502 221 737245 | 1.82 | 1.09 10.705| 0.17| 8.47] 1.85
1475| 50 | — (101 — | 074 | 466 | 152 6.09{ 1.87 | 1.67 | 1.01 {0.620| 032 | 7.42| 1.88
10 46 | — [234| — [072([5.10 123 492) 2.05 | 1.22 | 0.809|0.643| 0.11| 567} 1.37
95| 48 | — |123| — | 0.65|4.88 6.79] 3.39] 1.56 | 0.903| 0.646/0.569| 0.12 | 4.04} 1.13
77145 | — |207| — | 064|513 6.08] 3.04| 1.64 | 0.764| 0.574/0.581| 0.07 | 3.51( 0.964
75|48 | — | 86| — |059]4.60 2.93( 1.951.15| 0.586] 0.468{0.516| 0.09 | 2.36; 0.826
57| 45| — |176| — | 057|495 252| 1.68] 1.23 | 0.455| 0.330{0.522| 0.04 | 1.95| 0.653
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HP 8x 36

HP SHAPES
Dimensions
Web Flange Distance
Desig- | Area Depth Thickness | t, Width Thickness T | k| K
nation | 4 d t 2 by t
In.2 In. In. In. In. In. In. | In. | In.
HP 14x117| 344 | 1421 | 14 | 0.805 | %6 | %6 | 14.885 | 1475 | 0.805 | 34e | 11 1% [ 1%e
X102 30.0 | 14.01 | 14 0.705 | "Ye | % | 14.785 | 14% | 0.705 | e | 11% [ 1% |1
X 89] 26.1 | 13.83 | 137% | 0615 | % | %s | 14.695 | 14% | 0.615 | % 114 | 1%%6 | '%e
x 73| 214 | 1361 | 13% | 0505 |2 | Va | 14.585 | 14% | 0.505 | V2 1M1Va |1%e | %
HP 13x100| 29.4 | 1315 | 13% | 0.765 | % | % | 13.205 | 13%. [ 0.765 | % 10Vs [ 1746 |1
X 87| 25,5 | 1295 13 0.665 | e | % | 13,105 | 13% [ 0.665 | Ve | 10%s [ 136 %6
X 73| 216 | 12.75 | 12% | 0.565 | %s | %6 | 13.005 | 13 0565 | %s | 10 | 1% e
X 601 175 | 1254 | 122 | 0460 | 746s | Va 112900 | 127% | 0.460 | 7s | 10%: | 115 VA
HP 12x 84| 246 | 12.28 | 12V, | 0.685 | 'Vis | % | 12.205 | 12Vs | 0.685 | Ve 9% (1% |1
X 741 21.8 | 1213 | 12% | 0.605 | % S%e | 122156 1 12% | 0.610 | % 9 | 1%e %6
X 63| 184 | 11.94 | 12 0515 | %2 Vs | 12125 | 12% | 0.515 | 9% (1% %
x 53| 15.5 | 11,78 | 11% | 0.435 | 7%e | Y4 | 12.045 | 12 0.435 | %6 9% (1% 78
HP 10x 57| 16.8 999 | 10 0.565 | %6 | %6 | 10.225 | 10% | 0.565 | %s 7% | 1%e | Ve
X 421 124 970 | 9% (0415 7%e | Ya | 10.075 | 10% | 0.420 | 7 7% {1Yie | ¥
10.6 802 8 0445 | %e | Va 8.155| 8% | 0.445 | 76 6% | %e| %
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HP SHAPES ¢ ! r
Properties Ii
s 1T
FTF
1

Nom-{ Compact Section : : Tor- Plastic
inal Criteria Elastic Propertles sional Modulus
WL | 5 d n Axis X-X Axis Y-Y con-
per 2—; Ele |6 L stant| Z, | 2,
Ft | 2 w Al g Ss|{r| 1|8 ||
Lb. Ksi Ksi | In. m* | w3 [ m*]m3|in {In*|{m3|In?
117 | 9.2(49.4|17.7{ — [4.00]1.19} 1220 {172 | 596|443 (59.5 [3.598.02 {194 | 914
102 [ 10.5(38.4|19.9] — [3.97]1.34| 1050 [150 |5.92 380 |[51.4 |3.56| 540 {169 | 78.8
89 111.9)29.6|225| — |3.94(153; 904 |131 |588 (326 |44.3 |353| 360|146 | 67.7
73 | 14412031270 — |3.90(1.85| 729 |107 |584 (261 |358 |3.49| 201|118 | 546
100 | 86(56.7(17.2| — [3.54|1.30| 886 135 |[549)|294 |445 |3.16] 6.25 {153 | 68.6
87 | 9.9(435|19.5( — [3.51]1.49 755 (117 | 545|250 (38.1 [3.13] 4.12 {131 58.5
73 115319226 — [3.47(1.74| 630 | 98.8(540|207 |31.9 |3.10] 254 [110 | 48.8
60 [14.0]215|27.3 — |3.43(2.11 503 | 80.3|536 (165 (255 |3.07 (139 | 89.0| 39.0
84 | 90|525|179] — |329(1.46| 650 |106 |514 (213 |346 |294| 424 {120 | 53.2
74 110014211200 — |3.26(1.63| 569 | 93.8|5.11 (186 |304 | 292|298 |[105 | 46.6
63 111.8130.5/23.2| — |3.23( 1.91 472 | 79.1(5.06 |153 |25.3 | 288 | 1.83 | 88.3| 38.7
53 | 138220271 — |3.20(225| 393 | 66.8]|5.03 (127 (211 | 286 1.12 | 74.0( 32.2
57 | 90/|516[17.7| — |274(1.73 294 | 58.8(4.18 101 [19.7 {245} 1.97 | 66.5| 30.3
42 |112.0(29.4|234| — [2.69]2.29 210 | 434|4.13| 717142 [241| 0.81 | 483|218
36 | 9.2]50.3|18.0| — |2.18(2.21 119 | 29.8|3.36 | 40.3| 9.88]1.95]| 0.77 | 33.6] 15.2

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



%Y t
k ) S— 2
CHANNELS
T|x X d AMERICAN STANDARD
—Hi Grip Dimensions
k :% 3
¢, |IY |by
i Max.
Area | Depth Web Flange Distance Flge.
N A d ) ) Average Grip| fas-
Designation Thlc:mess tfw Wll;jth thickness T K ol
v ! t er
In2 | In. In. In. In. In. m. | . || I
C 15x50 14.7 |15.00|0.716 | Y16 |% |3.716| 3% [0.650( % 12 | 176 | % 1
x40 11.8 |15.00(0520| 2 |v% |3.520| 3% |0650| % |12% | 1%s {% | 1
x33.9 9.96|15.00{0.400| % |[%e |3.400| 3% |0650| % |12% | 1% |% | 1
C 12x30 8.82(12.,00(0510| *» |va |3.170| 3% |[0.501| 2 9% | 1% % %
x25 7.35112.00(0.387 % |%e [3.047| 3 |0.501| Y% 9% | 1% |% %
x20.7 6.09(12.00/0.282| %s |% [2.942] 3 0.501( % P | 1% | 7
C 10x30 8.82110.0010.673 | e |%s [3.033| 3 0.436( 76 8 1 e Ya
x25 7.35{10.00/0526| % |v% |2.886| 2% (0.436| %s | 8 1 e Ya
x20 5.88(10.00|0.379 | % |%e [2.739| 2% |0.436| " 8 1 e Ya
X15.3 4.49110.00(0.240 Vs e |2.600| 2% |0.436| % 8 1 "he Ya
C 9x20 588 9.00/0448| 76 |Va |2.648| 2% |0.413| e Ve | %s | %6 Ya
x15 441 9.00(0.285| % |6 |2485| 2% (0.413| TAe | 7% | %e |76 Y
x13.4 394| 9.00(0233| % |% (2433 2% (0413 e | 7% | We |6 Y%
C 8x18.75 551| 8.00(0487| *» |'a |2527]| 2% |0.390| % 6% | %e |% Y
x13.75 404| 8.00(0.303| %6 |'s |2.343| 2% |0.390| % 6% | % |% Ya
x11.5 3.38( 8.00{0220] ¥4+ |'% |2.260| 2% |0.390| % 6% | %e |% Y4
C 7x14.75 433| 7000419 76 |[%e |2.299| 2V (0.366| % 5% | % |% %
x12.25 3.60| 7000314 %e |[%e |2.194| 2Ys (0.366| % 5% | % |% %
x 9.8 2871 7.00(0210| % |%& |2.090| 2% |[0.366| % 5% | % |% %
C 6x13 3.83| 6.0010437| %e |%e |2.157| 2% |0.343| %6 | 4% | Vs |%s %
x10.5 3.09| 6.00[0314| %s |%s [2.034| 2 |0343| %s | 4% | e |% Y
x 8.2 240 6.00({0200| %6 |V [1.920| 1% [0.343| %e | 4% | "%e | %6 %
C 5x 9 264| 500(0.325| %s |%s |1.885| 1% (0320 %e | 3% | % |%e %
X 67 1.97| 5000|0190 %e |[% [1.750| 1% |0.320( %6 | 3% | % — | —
C 4x 725 | 2.13| 400[0321| %6 |%e |1.721] 1% |0.296] %6 | 2% | e [%e %
X 5.4 159 4.00/0.184| %e |[%e |1.584| 1% |0.296| %6 | 2% | Wie | — | —
C 3x 6 1.76| 3.00(0356| % |%e |[1.596| 1% 0273 Y 1% | e | — | —
X 8§ 147 3.0010258| va |v% |1.498| 1% (0.273) Y 1% | e | — | —
X 4.1 121 3.00|0.170| %s |%e |1.410| 1% |0.273| Y4 1% | e | — | —
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¢ Y
X"‘F"" ) 1
kI ——
CHANNELS
AMERICAN STANDARD T|x X d
Properties At
1 ‘Grlp
k —
e, ||V |

Nom- Shear g X QY

inal Center d Axis X-X Axis Y-Y

Wt. X Loca- -

per tion Ay 1 S r 1 S r

Ft 6

Lb. in. in. In.* in.3 in. In.* In.2 In.
50 0.798 0.583 6.21 404 53.8 524 11.0 3.78 0.867
40 0.777 0.767 6.56 349 46.5 544 9.23 3.37 0.886
33.9 0.787 0.896 6.79 315 420 .| 5862 8.13 3.1 0.904
30 0.674 0.618 7.55 162 27.0 429 5.14 2.06 0.763
25 0.674 0.746 7.85 144 241 443 4.47 1.88 0.780
20.7 0.698 0.870 8.13 129 215 4.61 3.88 1.73 0.799
30 0.649 0.369 7.55 103 20.7 342 3.94 1.65 0.669
25 0.617 0.494 7.94 91.2 18.2 3.52 3.36 1.48 0.676
20 0.606 0.637 8.36 78.9 15.8 3.66 2.81 1.32 0.692
15.3 0.634 0.796 8.81 67.4 135 3.87 2.28 1.16 0.713
20 0.583 0.515 8.22 60.9 13.5 322 242 1.17 0.642
15 0.586 0.682 8.76 51.0 11.3 3.40 1.93 1.01 0.661
13.4 0.601 0.743 8.95 479 10.6 3.48 1.76 0.962 0.669
18.75 0.565 0.431 8.12 44.0 11.0 . 2.82 1.98 1.01 0.599
13.75 0.553 0.604 8.75 36.1 9.03 2.99 1.53 0.854 0.615
11.5 0.571 0.697 9.08 32.6 8.14 3.11 1.32 0.781 0.625
14.75 0.532 0.441 8.3t 27.2 7.78 2.51 1.38 0.779 0.564
1225 | 0.525 0.538 8.71 242 6.93 2.60 117 0.703 0.571

9.8 0.540 0.647 9.14 21.3 6.08 272 0.968 '0.625 0.581
13 0514 0.380 8.10 174 5.80 213 1.05 0.642 0.525
10.5 0.499 0.486 8.59 15.2 5.06 2,22 0.866 0.564 0.529

8.2 0.511 0.599 9.10 13.1 4.38 2,34 0.693 0.492 0.537

9 0.478 0.427 8.29 8.90 3.56 1.83 0.632 0.450 0.489

6.7 0.484 0.552 8.93 7.49 3.00 1.95 0.479 0.378 0.493

7.25 0.459 0.386 7.84 4,59 2.29 1.47 0.433 0.343 0.450

54 0.457 0.502 8.52 3.85 1.93 1.56 0.319 0.283 0.449

6 0.455 0.322 6.87 2.07 1.38 1.08 0.305 0.268 0.416

5 0.438 0.392 7.32 1.85 1.24 1.12 0.247 0.233 0410

4.1 0.436 0.461 7.78 1.66 1.10 1.17 0.197 0.202 0.404
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x. Y I
K 1 I
CHANNELS
T| x X d MISCELLANEOUS
tw Dimensions
T ,Grip
P I
e, 1Y |by
Web Flange Distance Max.
o Fige.
Desig- Area | Depth | Thickness | &, | Width Average T | & |Grip| Fas-
i - Thickness ten-
nation A d t, 2 bl er
n2 | In. in. In. In. In. . [ In. [ In. | In.
MC 18x58 174 18.00 [ 0.700 | "4e {% | 4.200 |4% | 0.625 | % 15% |1% | % 1
x51.9 | 1563 | 18.00 [ 0.600 | 5% |[%e | 4.100 |4%s | 0.625 | % 15% (1% | % 1
x45.8 | 135 | 18.00 10500 | % Y | 4.000 |4 0.625 | % 15% (1% | % 1
x427 | 126 | 18.00 | 0.450 | 76 |¥a | 3.950 |4 0625 | % 15% (1% | % 1
MC 13x50 14.7 | 13.00 | 0.787 | %46 (% | 4.412 |4% | 0.610 | % 10% (1% | % 1
x40 11.8 | 13.00 | 0.560 | %6 [% | 4185 4% | 0.610 | % 10% (1% | %6 1
%35 10.3 | 13.00 | 0.447 | %e |Ve | 4072 |4 | 0.610 | % 10% | 1% | %s 1
x31.8 1 935 13.00 |0.375|3% |%s | 4000 |4 0610 | % 10% [ 1% | %6 1
MC 12x50 14.7 | 12.00 10.835 | %6 | %6 | 4135 | 4% | 0.700 | "Vie 9% | 1% | "Wie | 1
x45 132 | 12.00 | 0712 | 46 [% | 4.012 |4 0700 | Wie | 9% | 1%6 | Wie | 1
x40 11.8 | 12.00 { 0.590 | %s [%e | 3.890 |37 | 0.700 | i | 9% [1%s6 | "Vie | 1
x35 103 | 12.00 1 0467 | 76 |2 | 3.767 | 3% | 0.700 | "Vie | 9% [1%e | Vis | 1
X31 912 | 1200 {0370 (% |[%se | 3.670 | 3% | 0.700 | Vi | 9% [1%6 | Ve | 1
MC 12x10.6 | 3.10 | 1200 [ 0.190 | %s | | 1500 {1%2]| 0309 | % | 10% | s | — —
MC 10x41.1 | 12.1 10.00 | 0.796 | %4e |% | 4.321 | 4% | 0.575 | Y% T | 1Ya | %e s
x33.6 | 9.87 | 10.00 | 0.575 | %6 |%e | 4100 | 4% | 0.575 | %6 7o |[1Va | %s 7
x28.5 | 837 | 10.00 | 0.425 | 76 |%s | 3.950 {4 0.575 | Y% TVe [ 1Va Y6 7
MC 10x25 7.35 | 10.00 | 0.380 [ % |%se | 3.405 | 3% | 0.575 | %s T |1Ya | % 8
%22 6.45 | 10.00 | 0290 | %6 |% | 3.315 | 3% | 0.575 | %s 7% | 1Ya | %s 7
MC 10x 84 | 2.46 | 10.00 [ 0.170 | %4 |%e | 1.500 | 12| 0.280 | Vi 8% | e | — —_—
MC 10x 6.5 1.91 | 10.00 [ 0.152 | 6 | Ve | 1.127 | 1% | 0.202 | %6 9% | e | — —_—
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%Y t
-
P — y
CHANNELS
MISCELLANEOUS r|x X d
Properties [ tw o
rip
'S et
e, [V 1o
Nom- Shear e YL R
inal Center d Axis X-X As Y-Y
Wt. X Loca- —
per tion A I S r I S r
Ft €,
Lb. In. In. in4 n3 In. In* InS In.
58 0.862 0.695 6.86 676 751 6.29 17.8 5.32 1.02
51.9 0.858 0.797 7.02 627 69.7 6.41 16.4 507 1.04
45.8 0.866 0.909 7.20 578 64.3 6.56 15.1 4.82 1.06
427 0.877 0.969 7.29 554 61.6 6.64 14.4 469 1.07
50 0.974 0.815 4.83 314 48.4 4.62 16.5 479 1.06
40 0.963 1.03 5.09 273 42,0 482 13.7 4.26 1.08
35 0.980 1.16 5.23 252 38.8 495 12.3 3.99 1.10
31.8 1.00 1.24 5.33 239 36.8 5.06 11.4 3.81 1.11
50 1.05 0.741 4.15 269 449 4.28 17.4 5.65 1.09
45 1.04 0.844 427 252 42,0 436 15.8 5.33 1.09
40 1.04 0.952 441 234 39.0 4.46 14.3 5.00 1.10
35 1.05 1.07 4,55 216 36.1 459 12.7 4.67 1.1
31 1.08 1.18 467 203 33.8 471 11.3 4.39 1.12
10.6 0.269 0.284 25.9 55.4 9.23 422 0.382 0.310 0.351
414 1.09 0.864 4.02 158 315 3.61 15.8 4.88 1.14
33.6 1.08 1.06 4.24 139 27.8 3.75 13.2 4.38 1.16
28.5 112 1.21 440 127 25.3 3.89 11.4 4.02 1.17
25 0.953 1.03 5.11 110 22 - 3.87 7.35 3.00 1.00
22 0.990 113 5.25 103 20.5 3.99 6.50 2.80 1.00
8.4 0.284 0.332 238 32.0 6.40 3.61 0.328 0.270 0.365
6.5 0.180 0.167 43.8 22.1 4.42 3.40 0.112 0.118 0.242
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.Y ty
¢
k ’ ,J%
CHANNELS
T| x d MISCELLANEOUS
e Dimensions
rip
k et
e, |IY | b
Web Flange Distance Max.
Fige.
Desig- Area | Depth | Thickness | t, | Width Average T | k |Grip| Fas-
nation X Thickness ten-
A d tw 2 by & er
in2 | In. In. In. In. in. In. { n. | In. | In.
MC 9x25.4 | 7.47 | 9.00 | 0450 | %s | Vs | 3.500 |3% | 0550 | %6 | 6% |1%s | Y16 V3
x239 | 702 | 900 {0400 | % | %s | 3.450 (3% | 0.550 | %e | 6% |1%e | %s 8
MC 8x228 | 6.70 | 8.00 |0.427 | 76 | %6 | 3.502 |32 | 0525 | V2 5% [1%e | 2 3
x21.4 | 628 | 800 |0375{ % | %e | 3.450 |3%| 0525 | V% 5% |1%s | % %
MC 8x20 588 | 8.00 {0400 % |%s|3.025]|3 0500 | % 5% 1% Yo %
x18.7 | 550 | 800 |0353| % |[%s| 2978 (3 0.500 | % 5% [1% Yo 3
MC8x 85| 250 | 800 [0.179} %es | Yie | 1.874 {17 | 0.311 | %6 6% | % Ye %
MC 7x227 | 667 | 7.00 (0503 % |% |3.603 [3% | 0500 | % 4 (1% Yo 8
x19.1 | 5.61 7.00 | 0352 | % | %se | 3.452 | 32| 0.500 | Y2 49 | 1% Yo 8
MC 6x18 529 | 6.00 |0.379| % |%e | 3504 |3%:| 0475 | Y2 3% (Ve | Y s
x15.3 | 450 | 6.00 [0.340 | %6 | % | 3.500 |3%2| 0385 | % &4 | 7% % 7
MC 6x16.3 | 479 | 6.00 {0375| % | %s | 3.000 |3 0475 | % I [1s | 2 Y
x15.1 | 444 | 6.00 {0316 | %e | %s | 2941 |3 0475 | 2 3% [1Vs | V2 Ya
MC 6x12 353 | 6.00 |0310 | %e | % | 2497 |22} 0.375 | % 4% | e | % Y
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X o t
kT—— —T
CHANNELS
MISCELLANEOUS r|x X d
Properties e
rp

k et

e, [Iv |p

Nom- Shear Axis X-X Axis Y-Y

inal Center d
Wt. X Loca- "

per tion A 1 S r 1 S r

Ft &

Lb. In. In. in* In.8 In. In.4 In.® in.
254 0.970 0.986 4.68 88.0 19.6 343 7.65 3.02 1.01
23.9 0.981 1.04 474 85.0 18.9 3.48 7.22 293 1.01
228 1.01 1.04 4.35 63.8 16.0 3.09 7.07 2.84 1.03
214 1.02 1.09 442 61.6 154 3.13 6.64 274 1.03
20 0.840 0.843 5.29 54.5 13.6 3.05 447 2.05 0.872
18.7 0.849 0.889 537 52.5 131 3.09 420 1.97 0.874

8.5 0.428 0.542 13.7 233 583 3.05 0.628 0.434 0.501
22,7 1.04 1.01 3.89 475 13.6 2.67 7.29 2.85 1.05

191 1.08 1.15 4,08 43.2 12.3 2.77 6.11 2.57 1.04
18 1.12 117 3.60 29.7 9.91 2.37 5.93 2.48 1.06
15.3 1.05 1.16 445 25.4 8.47 2.38 497 203 1.05
16.3 0.927 0.830 4.21 26.0 8.68 2.33 3.82 1.84 0.892
15.1 0.940 0.982 429 25.0 8.32 2.37 3.51 1.75 0.889
12 0.704 0.725 6.41 18.7 6.24 2.30 1.87 1.04 0.728
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k_*__A

i

ANGLES

Equal legs and unequal legs
Properties for designing

Y Z
Size Weight AXIS X-X AXIS Y-Y AXIS 2-Z
and k per | Area
Thickness Ft 1 S r|y I S r X I | Tan
In. .| W [ M2 A mE i mAm3n | In | e
L9x4x % 1% | 263 | 7.73| 649 |11.5 1290({3.36| 8.32| 265 1.04 | 0.858 | .847|0.216
%e [1%e | 23.8 | 7.001 59.1 {104 [291(3.33| 7.63| 2411 1.04 (0.834| .850|0.218
2 |1 213 | 625|532 | 9.34|292|3.31| 692 2.17] 1.05|0.810| .854|0.220
L8x8x11% |[1% | 569 [16.7 | 98.0 | 175 [242|241(98.0 175 | 242 {241 |1.56 |1.000
1 1% | 51.0 |15.0 | 89.0 | 158 [244{237{89.0 |158 | 244 | 237 [1.56 | 1.000
7 [1v2 | 45.0 {182 [ 79.6 | 14.0 (245(232(79.6 [14.0 | 245 (232 (1.57 | 1.000
Y (1% | 389 (114 | 69.7 {122 |247(228(69.7 |122 | 247 (228 |1.58 |1.000
S [1va | 327 | 9.61( 59.4 |10.3 [249(223{594 |10.3 '| 249 (223 |1.58 | 1.000
%e | 1%e | 29.6 | 8.68( 54.1 | 9.34(250(2.21 | 54.1 934 250 (221 {159 [1.000
Yo (1% | 264 | 7.75| 486 | 8.36|25012.19(48.6 | 836 250 {2.19 |1.59 | 1.000
L 8x6x1 1% | 442 |13.0 | 80.8 | 151 |249|2.65|38.8 | 892 1.73 [1.65 |1.28 | 0.543
7% |1% | 39.1 {115 | 723 |13.4 [251(2.61(349 | 7941 1.74 [ 1.61 |1.28 | 0.547
% |1 | 33.8 | 9.94( 634 (117 [253|256(30.7 692 176 [1.56 |1.29 |0.551
% 1% | 285 | 836 541 | 9.87(254|252|26.3 588 1.77 | 152 |1.29 |0.554
% | 1Ve | 257 | 756 49.3 | 8.95|255|2.50]|24.0 5341 1.78 11.50 |1.30 | 0.556
Yo |1 230 | 6.75| 44.3 | 8.02|256(247|21.7 4791 1.79 | 1.47 [1.30 | 0.558
The | 1%e| 20.2 | 5.93] 39.2 | 7.07(257(245]19.3 4231180 1145 |1.31 | 0.560
L 8x4x1 1% | 374 [11.0 | 69.6 | 141 |252(3.05(11.6 | 3.94| 1.03 [1.05 [0.846] 0.247
% |1v | 287 | 8.44) 549 (109 [255(295| 9.36| 3.07| 1.05 | 0.953 | 0.852] 0.258
%e |1v1e | 21.9 | 6.43| 428 | 835({258(2.88( 7.43| 238 1.07 |0.882 | 0.861 | 0.265
Yo |1 196 | 575 385 | 7.49|2591286| 6.74| 2.15( 1.08 | 0.859 | 0.865| 0.267
L7x4x % 1% | 262 | 7.69] 378 | 8.42|222(251| 9.05| 3.03| 1.09 | 1.01 |0.860| 0.324
5% |1% | 221 | 6.48| 324 | 7.14|224(246| 784 | 258 1.10 [ 0.963 | 0.865] 0.329
2 |1 179 | 5.25| 26.7 | 5.81|225(242 653 | 212| 1.11 | 0.917 | 0.872{ 0.335
¥ 7% | 13.6 | 3.98| 20.6 | 4.44(227|2.37| 510 1.63}| 1.13 | 0.870 | 0.880 | 0.340
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ANGLES
Equal legs and unequal legs
Properties for designing

il -

X3
F

Y
Size Weight AXIS X-X AXIS Y-Y AXIS 2-Z
and k | per | Area
Thickness Ft I S |lrly| 1 § r X r | Tan
In. . b, [Wm2IwmA it [ wA w2 | || «
L6x6 x1 1% | 374 |11.0 |355 | 857 [1.80|1.86|355 | 857 {180 |1.86 [1.17 | 1.000
7% (1% | 33.1 9.73(319 | 763 |1.81(1.82(319 | 763 |1.81 |1.82 |1.17 {1.000
% [1va | 287 | 844|282 | 6.66 |1.83(1.78{28.2 | 666 |1.83 |1.78 |1.17 |1.000
% (1% | 242 | 711|242 | 566 |1.84(1.73(24.2 | 566 |1.84 {173 |1.18 [ 1.000
%el 16 | 219 | 6431221 | 514 |1.85(1.71{221 | 5.14 |1.85 [1.71 {1.18 [1.000
Y2 11 196 | 575{199 | 461 |186(1681199 | 461 {186 1168 |{1.18 |1.000
The| 1%4e| 17.2 | 5.06|17.7 | 4.08 |1.87(1.66|17.7 | 408 {1.87 [1.66 |1.19 | 1.000
% | % | 149 | 436({154 | 3.53 {1.88(1.64|154 | 353 [1.88 |1.64 |1.19 [1.000
S%s| 1%e| 124 | 3.65(13.0 [ 297 |{1.89({1.62(130 | 297 {1.89 (1.62 |1.20 |1.000
Léx4 X 7% |1% | 272 | 7.98|27.7 | 7.15 [1.86(212] 9.75| 3.39 [1.11 |1.12 |0.857]| 0.421
Y (1% | 236 | 694|245 | 6.25 |1.88(2.08| 8.68| 2.97 |1.12 |1.08 |0.860 0.428
% |1% | 20.0 | 5.86|21.1 | 531 [1.90|2.03| 7.52| 254 |[1.13 |1.03 }0.864|0.435
Y%e| 118 | 18.1 531(193 | 483 (190|201} 691 | 231 [1.14 {1.01 |[0.866|0.438
e |1 162 | 475(174 | 433 |1.91(1.99| 6.27| 2.08 [1.15 | 0.987 {0.870| 0.440
el 46| 143 | 418|155 | 3.83 |1.92(196| 560 1.85 |1.16 [0.964 | 0.873 | 0.443
Y% | % | 123 | 361|135 | 3.32 |1.93(1.94| 490 1.60 |1.17 [0.941|0.877(0.446
el %e| 103 | 3.03|11.4 | 279 |1.94(1.92| 4.18( 1.35 |1.17 [0.918 |0.882 | 0.448
L6x3%X % |1 153 | 450|166 | 424 |1.9212.08| 4.25| 1.59 |0.972(0.833 | 0.759 | 0.344
Bl % | 11.7 | 342|129 | 3.24 |1.94(2.04| 3.34| 1.23 {0.988(0.787 | 0.767 | 0.350
Se| 13s| 9.8 | 287|109 | 273 [1.95(2.01| 2.85| 1.04 [0.996 | 0.763 | 0.772 | 0.352
L5x5 X % |1% | 272 | 798|178 | 5.17 |1.49(157 (178 | 517 [1.49 [1.57 |0.973( 1.000
Y |1% | 236 | 694|157 | 453 [1.51[1.52|157 | 453 {1.51 [1.52 |0.975]1.000
% |1% | 200 | 586|136 | 3.86 |1.52]1.48|13.6 | 3.86 {1.52 |1.48 |0.978]| 1.000
e |1 16.2 | 475|113 | 3.16 |1.54(1.43|11.3 | 3.16 [1.54 [1.43 |0.983]| 1.000
Ye| 15| 143 | 4.18|10.0 | 279 [1.55|1.41|10.0 | 2.79 [1.55 [1.41 [0.986( 1.000
%| % 123 | 361 874 242 |156(1.39| 8.74| 242 [1.56 |1.39 [0.990| 1.000
She| 13e| 10.3 | 3.03| 7.42| 2.04 [1.57(1.37| 7.42| 2.04 [1.57 [1.37 |0.994|1.000
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ANGLES
Equal legs and unequal legs
Properties for designing

Size
and

Thickness

Weight
per | Area
Ft

AXIS X-X

AXIS Y-Y

AXIS Z2-Z

r

S

r

In.

Lb. | In2

In*

In.

In.#

In3

In.

Tan

L 5x3%2%

L5x3 X

L4x4 X

L 4x3Yex

Y
%
Y2
4T
%
Y6
Ya

£
Y2
e
%
%e
Ya

Ya
%
Yo
e
%
%e
Ya

Yo
"he
Y%

Ye

1Vs
1%

e
7
g

Y

%6
s
e

Ya

1%

V3
Yo
A
Wie

%

%
7
e
Ya
e

19.8 | 5.81
16.8 | 4.92
13.6 | 4.00
12.0 | 3.53
104 | 3.05

8.7 | 256

70 | 206

156.7 | 4.61
128 | 3.75
11.3 | 3.31
9.8 | 286
82 | 240
66 [ 1.94

185 | 5.44
15.7 | 4.61
128 | 375
113 | 331
9.8 | 2.86
8.2 ) 240
66 | 1.94

11.9 | 3.50
106 | 3.09
9.1 | 267
77 | 225
6.2 | 1.81

13.9

12.0
9.99
8.90
7.78
6.60
5.39

11.4
9.45
8.43
7.37
6.26
5.11

7.67
6.66
5.56
497
4.36
371
3.04

532
476
4.18
3.56
2.91

3.55
2.91
2.58
224
1.89
1.53

2.81
240
1.97
1.75
1.52
1.29
1.05

1.94
1.72
1.49
1.26
1.03

1.55
1.56
1.68
1.59
1.60
1.61
1.62

1.57
1.59
1.60
1.61
1.61
1.62

1.19
1.20
1.22
1.23
1.23
1.24
1.25

1.23
1.24
1.25
1.26
127

1.76
1.70
1.66
1.63
1.61
1.59
1.56

1.80
1.75
1.73
1.70
1.68
1.66

1.27
1.23
1.18
1.16
1.14
1.12
1.09

1.26
1.23
1.21
1.18
1.16

5.55
4.83
4.05
3.63
3.18
272
223

3.06
2.58
232
2.04
1.75
1.44

7.67
6.66
5.56
4.97
4.36
3.7
3.04

3.79
3.40
2.95
2.55
2.09

222
1.90
1.56
1.39
1.21
1.02
0.830

1.38
1.15
1.02
0.888
0.753
0.614

2.81
240
197
1.75
1.52
1.29
1.05

1.52
1.35
117
0.994
0.808

0.977
0.991
1.01
1.01
1.02
1.03
1.04

0.815
0.829
0.837
0.845
0.853
0.861

1.19
1.20
1.22
1.23
1.23
1.24
1.25

1.04
1.05
1.06
1.07
1.07

0.996
0.951
0.906
0.883
0.861
0.838
0814

0.796
0.750
0.727
0.704
0.681
0.657

1.27
1.23
1.18
1.16
1.14
1.12
1.09

1.00

0.978
0.955
0.932
0.909

0.748
0.751
0.755
0.758
0.762
0.766
0.770

0.644
0.648
0.651
0.654
0.658
0.663

0.778
0.779
0.782
0.785
0.788
0.791
0.795

0.722
0.724
0.727
0.730
0.734

0.464
0.472
0.479
0.482
0.486
0.489
0.492

0.349
0.357
0.361
0.364
0.368
0.371

1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.750
0.753
0.755
0.757
0.759
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ANGLES
Equal legs and unequal legs
Properties for designing

X7

g

- ) £><_<

z
Size Weight AXIS X-X AXIS Y-Y AXIS 2-Z
and k | per | Area
Thickness Ft 1 S r|y I S r X I | Tan
In. .| Lb. {24 {3 ||| m3 | [ || «
L4 X3 x | %] 11.1 3.25 (505 |1.89 [1.25 [1.33 |2.42 |1.12 (0.864|0.827 | 0.639] 0.543
The| 78 98 | 2.87 ;}ggw 1.68 [1.25 [1.30 | 2.18 |0.992 [0.8710.804 | 0.641| 0.547
Y% | 1%e| 85 | 248 [3.96 [1.46 [1.26 [1.28 | 1.92 |0.866 |0.879|0.782 | 0.644 | 0.551
%ol Ya 72 | 209|338 [1.23 |1.27 |1.26 | 1.65 |0.734 | 0.887 | 0.759 | 0.647 | 0.554
Ya| el 58 | 1.69 |277 |1.00 |1.28 {1.24 | 1.36 |0.599 | 0.896 | 0.736 | 0.651 | 0.558
L3%x3¥%ex et % | 111 325|364 | 149 (1.06 |1.06 |364 {149 [1.06 |1.06 [0.683|1.000
el 1%e| 9.8 | 287 (326 [1.32 (1.07 |1.04 (326 {1.32 [1.07 |1.04 |0.684! 1.000
% | Y 85 | 248 (287 [1.15 |1.07 [1.01 (2.87 [1.15 [1.07 |1.01 |0.687|1.000
%e| el 7.2 | 209 (245 [0.976 (1.08 |0.990(2.45 |0.976(1.08 | 0.990 |0.690 | 1.000
YVal % 58 | 1.69 {201 |0.794 |1.09 [0.968/ 2.01 [0.794 |1.09 |0.968 |0.694 | 1.000
L3%x3 X V| %6 10.2 | 3.00 |3.45 | 145 [1.07 |[1.13 {233 |1.10 |0.881]0.875|0.621]|0.714
VIR 9.1 265 (310 |1.29 (1.08 |1.10 {2.09 |0.975]0.8890.853 [0.622] 0.718
% e 7.9 | 230272 |1.13 (1.09 |1.08 | 1.85 |0.851|0.897 | 0.830 (0.625]| 0.721
56| Ya 66 | 193 233 {0954 [1.10 |1.06 | 1.58 [0.722 |0.905|0.808 | 0.627 | 0.724
Va| 6] 54 [ 156 191 {0776 (1.11 |1.04 | 1.30 |0.589 (0.914]0.785|0.631| 0.727
L 31ex2%x Vo | %s| 9.4 | 2751324 |141 [1.09 [1.20 { 1.36 |0.760 |0.704 | 0.705 {0.534 | 0.486
el T 83 | 243|291 [1.26 [1.09 [1.18 |1.23 |0.677 |0.711 | 0.682 | 0.535| 0.491
%t ¥e| 7.2 | 2141|256 [1.09 [1.10 |1.16 |1.09 | 0592 |0.719| 0.660 [0.537 | 0.496
6| Ya 6.1 1,78 (219 [0.927 |1.11 [1.14 | 0.939 | 0.504 [ 0.727 | 0.637 | 0.540 | 0.501
YVal el 49 | 144 [1.80 [0.755(1.12 [1.11 [0.777 | 0.412 | 0.735{ 0.614 | 0.544 | 0.506
L3 x3 x | we| 94 | 275|222 [1.07 [0.8980.9322.22 |1.07 |0.898 |0.932 [0.584 | 1.000
| % 8.3 | 243 | 1.99 [ 0.954 |0.905/0.910[ 1.99 |0.954 | 0.905|0.910 |0.585| 1.000
% | "e| 7.2 | 211 |1.76 |0.833 (0.913/0.888] 1.76 | 0.833 |0.913|0.888 | 0.587 | 1.000
Ss| % 6.1 1,78 [1.51 [ 0.707 |0.922/0.865( 1.51 |[0.707 | 0.922 | 0.865 | 0.589 | 1.000
Va| %e | 4.9 1.44 [1.24 |0.577 |0.930{0.842( 1.24 |0.577 {0.930( 0.842 | 0.592 | 1.000
Ye| Yo 3.71 | 1.09 [ 0.962 0.441 |0.939(0.820( 0.962 | 0.441 | 0.939 | 0.820 | 0.596 | 1.000
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ANGLES
Equal iegs and unequal legs
Properties for designing

Y
Size Weight AXIS X-X AXIS Y-Y AXIS Z-Z
and k | per | Area
Thickness Ft I S rly I S r X r | Tan
In. .| . [m2{mA w3 i iAW |h |h| «
L3 X2%x 2| 7% 85 |250 208 |1.04 [0.9131.00 | 1.30 |0.744 10.722( 0.750 | 0.520 | 0.667
Thel e | 7.6 |2.21 |1.88 |0.928 [0.920(0.978| 1.18 | 0.664 |0.729|0.728 [ 0.521| 0.672
Yo ! Y 66 [1.92 [1.66 |0.810(0.928/0.956( 1.04 |0.581 [0.736 | 0.706 | 0.522 | 0.676
S%e| ie| 5.6 |1.62 |1.42 |0.68810.937/0.933| 0.898 | 0.494 | 0.744 | 0.683 | 0.525 | 0.680
Ya| % 45 1131 [1.17 |0.561 [0.945/0.911]| 0.743 | 0.404 { 0.753 | 0.661 | 0.528 | 0.684
Y| %16 | 3.39 |0.996(0.907 | 0.430 [0.954/0.888| 0.577 | 0.310 | 0.761 | 0.638 | 0.533 | 0.688
L3 x2 x % || 7.7 |225 [1.92 |1.00 (0.924(1.08 | 0.672|0.474 |0.546 | 0.583 | 0.428 | 0.414
The| Ya 6.8 {200 [1.73 |0.894(0.932[1.06 | 0.609 | 0.424 {0.553 | 0.561 | 0.429 | 0.421
% | el 59 |1.73 [1.53 [0.781[0.940/1.04 | 0.543 | 0.371 | 0.559 | 0.539 { 0.430 | 0.428
6| Y8 50 [1.46 [1.32 |0.664 {0.948(1.02 | 0.470|0.317 [0.567 | 0.516 [ 0.432| 0.435
Ya|%e | 4.1 1.19 {1.09 | 0.542 |0.957/0.993( 0.392 | 0.260 | 0.574 | 0.493 [ 0.435| 0.440
Yhe| Vo 3.07 |0.902}0.842 | 0.415 )0.966)0.970) 0.307 | 0.200 ] 0.583 ) 0.470 | 0.439 | 0.446
L2%x2%x Y| %he| 7.7 (225 [1.23 |0.724 (0.739(0.806| 1.23 | 0.724 | 0.739 | 0.806 | 0.487 | 1.000
Y% {e| 59 |[1.73 |0.984|0.566 [0.753(0.762| 0.984 | 0.566 | 0.753 | 0.762 | 0.487 | 1.000
%s| 8 50 |1.46 |0.849(0.482 0.761]0.740 0.849 | 0.482 | 0.761 | 0.740 | 0.489 | 1.000
Va|%s | 4.1 1.19 |0.70310.394 10.769|0.717| 0.703 | 0.394 | 0.769 | 0.717 | 0.491 | 1.000
Yie| Yo 3.07 10.90210.547 | 0.303 [0.778(0.694| 0.547 | 0.303 | 0.778 | 0.694 | 0.485| 1.000
L2%x2 x 3|1 | 53 [1.55 |0.912]0.547 (0.768(0.831| 0.514 | 0.363 { 0.577  0.581 | 0.420| 0.614
Y6l % 45 [1.31 [0.788] 0.466 {0.776/0.809( 0.446 | 0.310 | 0.584 | 0.559 | 0.422 | 0.620
Ya|%e | 3.62 [1.06 |0.654]0.381 [0.784(0.787( 0.372 | 0.254 [ 0.592 | 0.537 | 0.424 | 0.626
el Y2 | 2.75 |0.8090.509 | 0.293 |0.793|0.764| 0.291 | 0.196 | 0.600 | 0.514 | 0.427 | 0.631
L2 x2 X %)% 47 11.36 |0.479)0.351 |0.594/0.636( 0.479 | 0.351 | 0.594 | 0.636 | 0.389 ] 1.000
%e} %e | 3.92 |1.15 |0.416|0.300 0.601(0.614]| 0.416 | 0.300 | 0.601 | 0.614 {0.390 | 1.000
Yal Ve 3.19 [0.938 | 0.348 | 0.247 10.609/0.592( 0.348 | 0.247 [ 0.609 | 0.592 | 0.391 | 1.000
Yie| The | 2.44 10,715(0.272] 0.190 {0.617|0.569| 0.272 [ 0.190 | 0.617 | 0.569 | 0.394 | 1.000
Y8 | % 1.65 |0.484(0.190] 0.131 |0.626{0.546| 0.180 [ 0.131 | 0.626 | 0.546 | 0.398 | 1.000
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ANGLES
Equal legs and unequal legs
Properties for designing

g=

) 3><_<

1

Y
Size Weight AXIS X-X AXIS Y-Y AXIS 7-Z
and k | per | Area
Thickness Ft I | | rly| 1 § r X I | Tan
in. .| . [M2{m4*| W3] In. [ | wm3 || In ||«
L1%.x1%xVs | Y2 | 277 |0.8130.227 |0.227 |0.529(0.529|0.227 | 0.227 | 0.529 | 0.529 | 0.341 | 1.000
x¥%s| %6 | 212 10.621]0.179|0.144{0.537|0.506|0.179 | 0.144 | 0.537 | 0.506 | 0.343 | 1.000
L1%eX1vexVs | 76 | 2.34 |0.688)0.139 (0.134(0.449]0.466|0.139 | 0.134 | 0.449 | 0.466 | 0.292 | 1.000
X%s| % | 1.80 |0.527{0.110{0.104|0.457)|0.444(0.110|0.104 | 0.457 | 0.444 | 0.293 | 1.000
Livax1vaxVs | 7e | 1.92 |0.563|0.077 [0.091[0.369|0.403| 0.077 | 0.081 | 0.369 | 0.403 | 0.243 | 1.000
X%e| % | 148 10.43410.06110.07110.377{0.381{0.061]0.07110.377{ 0.381 1 0.244 | 1.000
L1%x1v%sx%s | 72 | 0.900 | 0.266 |0.032 [0.040(0.345]0.327| 0.032 | 0.040 | 0.345 | 0.327 | 0.221 | 1.000
L1 x1 X% | v | 0.800 |0.234{0.022|0.031]0.304(0.296| 0.022 | 0.031 | 0.304 | 0.296 | 0.196 | 1.000
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USUAL GAGES FOR ANGLES, INCHES CRIMPS
g leg 8 |7 |6 {5 (4 (3% 3 |2%] 2 (19%{1%[1% 1% 1 b=t+1%;
z Min.=2
& |g |4n|4 (363 |2%| 2 [1%1361%| 1 | % | % | % | % Lr
g & |3 (2%|2%2 -t
Plg |3 |3 |2%i1% o] 1 AN
v

Other gages are permitted to suit specific requirements subject to clearances and
edge distance limitations.
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STRUCTURAL TEES

Dimensions and Properties

Structural tees are obtained by splitting the webs of various beams, generally with
the aid of rotary shears, and straightening to meet established tolerances listed in
Standard Mill Practice, Part 1 of this Manual.

Although structural tees may be obtained by off-center splitting, or by splitting
on two lines, as specified on order, the Dimensions and Properties for Designing are
based on a depth of tee equal to ¥z the published beam depth. The table shows prop-
erties and dimensions for these full-depth tees. Values of Q; and C, are given for F,
= 36 ksi and F, = 50 ksi, for those tees having stems which exceed the noncompact
section criteria of AISC ASD Specification Sect. BS.1. Since the cross section is com-
prised entirely of unstiffened elements, @, = 1.0 and @ = @, for all tee sections.
The flexural-torsional properties table also lists the dimensional values (7, and H)
and cross section constant J needed for checking torsional and flexural-torsional
buckling.

USE OF TABLE

The table may be used as follows for checking allowable stresses for (1) flexural
buckling and (2) torsional or flexural-torsional buckling.

(1) Flexural Buckling

Where no value of @, is shown, the allowable compressive stress is given by AISC
ASD Specification Sect. E2. Where a value of @, is shown, the strength must be
reduced in accordance with Appendix B3.

{2) Torsional or Flexural-torsional Buckling

The allowable stresses for torsional or flexural-torsional buckling can be determined
from the AISC Load and Resistance Factor Design (LRFD) Specification Appendix
E3. This involves calculations with J, 7,, and H tabulated in Part 1 of this Manual.
For further discussion see Part 3 of this Manual.
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by -
t Y
Yi NE ikt STRUCTURAL TEES
X X , Cutfrom W shapes
tw. Dimensions
L
Y
Depth Stem Flange )
of Ar?a ‘Dis-
Designation | Area Tee Thickness | &, | .0 Width Thickness | tance
— | Stem
d v 2 by t k
In.2 In. in. in. | In2 In. In. In.
WT 18 x179.5| 52.7 | 18.700 [ 18'%s | 1.120 | 1'% %e | 20.9 |16.730 [ 16% [2.010| 2 3%
x164 | 48.2 | 18.540 | 18%s |1.020| 1 Y | 189 [16.630|16% |1.850 (1% (3
X150 | 44.1 [ 18.370 | 18% (0.945| 4| V2 (17.4 | 16.655 | 165 | 1.680 | 1'%is | 21%s
x140 | 41.2 | 18260 ; 18" |0.885| 7 | 7 | 16.2 | 16.595 | 16% [1.570 | 1%e | 2'Vie
x130 | 38.2 [18.130 | 18% |0.840| 34| e | 152 | 16.550 | 16% | 1.440 | 1%e | 2%s
x122.5| 36.0 | 18.040 | 18 0800 *he| %e | 144 | 16510 11672 [1.350 | 1% | 2%
x115 | 33.8 | 17.950 | 18 0760 % | % |13.6 |16.470|{16'2|1.260| 1% | 2%
WT 18 x128 | 37.7 | 18.710 | 18'%s | 0.960 | 1 Yo {180 |12.215|12Y |1.730| 1% | 2%
X116 | 34.1 [ 18560 ( 18%¢ |0.870| % The | 16.1 [ 12.120 [ 12% | 1.570 | 1%s | 2%
x105 | 30.9 | 18.345( 18% |0.830| 1e| 74s | 162 |12.180 { 12% |1.360 | 136 | 2%s
x 97 | 285 118245 |18% (0765 % | % |14.0 | 12115 [ 12% [1.260 | 1% | 2%e
X 91 26.8 | 18.165|18% |0725| % | % |13.2 [12.075|12% |1.180 | 1%s | 2%
x 85 | 25.0 | 18.085 | 18% |0.680| '"ie| % {123 {12.030 (12 |1.100|1% |2
X 80 | 23.5 (18.005 | 18 0650| % | %s |11.7 {12.000 (12 |1.020 (1 11%46
X 75 | 221 [17.925{17% |0.625| % | %s |11.2 | 1197512 |0.940| % | 1%
x B7.5| 199 [17.775 [ 17% |0.600| % [ %e 107 |[11.950 |12 [0.790] '¥e | 1'%s
WT 16.5x177 | 52.1 [ 17.775 [ 173 [ 1.160| 1%e | % |20.6 | 16.100 [ 16% {2.090 | 2%s | 27 (
X159 | 46.7 [ 17.580 | 17%e | 1.040 | 146 | %e | 18.3 | 15985 |16 |1.890| 1% | 2'%e
x145.5| 42.8 | 17.420 | 1776 [0.960 | 1 Yo [16.7 | 15.805 | 157 {1.730 [ 1% | 2%s
x131.5( 38.7 | 17265117V |0870| % | %s | 150 |[15.805 | 15% | 1.570 | 1%s | 2%
x120.5( 354 | 17.090 | 17% |[0.830 '¥e | 76 | 142 | 15860 | 157 [1.400 | 13 | 2%
x110.5| 32.5 | 16.965 | 17 0775 % | % | 131 15805 [ 15% [1.275 | 1Va | 2%
x100.5| 29.5 | 16.840 | 16% [0.7156| 'V | % {120 | 15.745 | 15% {1150 |18 | 1'%
WT 16.5x 84.5| 24.8 [ 16.910 [ 16'%¢ {0.670 | e | % | 113 | 11.500 [ 11%% | 1.220 [ 1% | 2Vs
X 76 | 224 [16.745116% |0.635| % | %s |10.6 | 11.565 | 11% | 1.055 [ 1% | 1%
x 70.5| 20.8 | 16.650 | 16% |0.605| % | %e |10.1 | 11.535 | 11% |0.960 | '%s | 1%
X 65 | 19.2 | 16545 | 16%2 (0580 %s | %e | 9.60 | 11510 { 11 (0855 7 | 116
x 59 17.3 (16430 { 16% (0550 | %6 | %e | 9.04 | 11480 | 112 (0.740( % | 1%e
WT 15 x117.5| 34.5 | 15.650 [ 15% |0.830| s | 7 {13.0 [15.055 15 [1.500 (1% |2V,
x105.5] 31.0 | 15470 | 15% (0775 % | % |120 |15.105 |15 | 1.315| 1% | 2%
x 955( 28.1 (15340 | 15% |[0.710| "ie| % | 109 |15.040 [15 [1.185( 1346 | 1'%e
X 86.5] 254 (15220 { 15% |0.655| % | %s | 99714985 15 |1.065(1%s | 17
WT15 x 74 | 217 [ 15.335 | 15%s |0.650 | % | %s | 9.96 | 10.480 | 10%2 | 1180 | 1%46 | 2
X 66 | 194 | 15155 15% |0.615] % | %s | 9.32(10.545 | 10% (1.000 | 1 1%
X 62 18.2 | 15.085 | 15% [0.585| %e | %e | 8.82 [ 10.515 | 101 | 0.930 | %6 | 1146
x 58 17.1 | 15.005 | 15 0565 | %e | %s | 8.48 10495 [10%: [0.850| 7 | 1%
X 54 15.9 | 14.915 [ 14% |0.545| %se | %e | 813 | 10475 102 [0.760| % | 1%s
x 48.5] 145 | 14825 | 147 [0520| ‘2 Ya 7.71 1 10.450 [ 102 1 0.670 | e | 176
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STRUCTURAL TEES yﬁr — 1k
Cut from W shapes X X p
Properties tw.
Y
Nom- is X- is Y-
wal d Axis X-X Axis Y-Y e 2‘“,25 Q=10
t |+ © e =
per | B I s r y I S r a5
Ft F =3
Lb n? | m2 | In In n* | In2® | In a, c/

17951 16.7 | 1500 | 104.0 | 533 | 4.33 | 786 94.0 | 3.86 - -
164 | 182 | 1350 | 94.1 [ 529 | 421 | 711 855 | 3.84 — -
150 | 194 | 1230 | 86.1 [ 527 | 4.13 | 648 778 | 3.83 - —
140 | 20.6 | 1140 | 80.0 | 525 | 4.07 | 599 722 | 3.81 —
130 | 216 | 1060 | 75.1 | 526 | 4.05 | 545 659 | 3.78 | 0.981 | 127
1225| 226 | 995 | 71.0| 526 | 4.03 | 507 614 | 375 | 0.943 | 130
115 | 23.6 | 934 | 67.0| 525 | 4.01 | 470 571 ( 373 | 0.896 | 133

128 | 195 [ 1200 | 87.4 | 566 | 4.92 | 264 432 | 2.65 — —
116 |} 21.3 | 1080 | 78.5| 563 | 4.82 | 234 386 | 262 | 0994 | 126
105 | 221 985 | 73.1| 565 | 4.87 | 206 338 | 258 | 0.960 | 129
97 | 238 901 | 67.0| 5.62 | 4.80 | 187 309 | 256 | 0.887 | 134
9 25.1 845 | 63.1) 562 | 477 | 174 288 | 255 | 0.831 | 138
856 | 266 | 786 | 589 | 561 | 473 | 160 266 | 253 | 0767 | 144
80 | 277 | 740 | 558 | 561 | 474 | 147 246 | 250 | 0720 | 149
75 | 287 | 698 | 531 562 | 4787| 135 225 | 247 | 0677 | 153
675| 206 | 636 [ 49.7 | 566 | 496 | 113 189 | 238 | 0634 | 158

177 | 1563 | 1320 | 96.8 | 5.03 | 416 | 729 906 | 3.74 - -
156 | 169 | 1160 | 85.8 | 4.99 | 4.02 | 645 80.7 | 3.7 —_ —
1455 181 | 1050 | 78.3 | 497 | 3.94 | 581 731 | 3.69 - -
1315| 198 | 943 | 702 | 494 | 3.84 | 517 655 | 3.66 - -
1205| 206 | 871 | 658 | 4.96 | 3.85 | 466 58.8 | 3.63 —
1105|219 | 799 | 60.8 | 496 | 3.81 | 420 532 | 359 | 0.968 | 128
1005 | 236 | 725 | 555 | 495 | 378 | 375 476 | 356 | 0.896 | 133

845 25.2 649 | 511 512 | 421 [ 155 27.0 | 250 | 0.827 | 139
76 | 264 592 | 474 | 514 | 426 | 136 236 | 247 | 0.775 | 143
705 275 552 | 447 | 515 | 429 | 123 213 1 243 | 0728 | 148
65 | 285 513 | 421 | 518 | 436 | 109 189 | 239 | 0685 | 152
58 | 28.9 469 | 39.2| 520 | 447 | 936 | 163 | 232 | .0.621 | 160

1175| 189 | 674 | 55.1 | 442 | 3.42 | 427 56.8 | 3.52 - —
1055| 20.0 | 610 | 50.5| 443 | 3.40 | 378 50.1 | 3.49 - —
955|216 | 549 | 457 | 442 | 3.35 | 336 447 | 346 | 0981 | 127
865| 232 | 497 | 417 | 442 | 3.31 | 299 399 | 343 | 0913 | 132

74 | 236 | 466 | 406 | 463 | 3.84 | 113 217 | 228 | 0.896 | 133
66 | 246 | 421 | 374 | 466 | 390 | 98.0 | 186 | 226 | 0.853 | 137
62 | 258 | 396 | 353 | 466 | 390 | 904 | 172 | 223 | 0.801 | 141
58 | 266 | 373 | 337 | 467 | 394 | 821 | 157 | 219 | 0.767 | 144
54 1274 | 349 | 320 | 469 | 4.01 73.0 | 139 | 215 | 0.733 | 147
495 285 | 322 | 300 471 ) 409 | 639 ] 122 | 210 | 0.685 | 152

Where no value of G/or @, is shown, the Tee complies with the noncompact section criteria of Specifi-
cation Sect. B5.
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by
Wy
yﬁ_ —J1kf STRUCTURAL TEES
X X Cut from W shapes
t,. Dimensions
Y
Depth Stem Flange
of Area Dis-
Designation | Area Tee Thickness | i, of Width Thickness | tance
- | Stem
d ty 2 b |2 K
In.? in. in. In. | n2 In. in. In.
WT 13.5x108.5| 319 | 14.215| 14%6 |0.830 | '%e | %e | 11.8 [ 14115 | 141 | 1500 | 1% | 2%
X 97 1285 | 14.055 | 14%s [0.750 ) % % 105 | 14035/ 14 1.340 | 1% | 2%
X 89 [26.1 |13.905| 13% |0.725| % % | 101 | 14.085 | 14% [1.190| 1% | 17
x 80.5123.7 | 13.795| 13% [0.660| e | % 9.10 | 14.020 | 14 1.080 | 1%e | 1'%
x 73 (215 |13.690 | 13% |0.605| % %e | 8.28(13.965(14 |0975] 1 1146
WT 13.5x 64.5|18.9 | 13.815 | 13'%¢) 0.610| % %s | 842 10.010 | 10 1.100) 1% | 1'%
x 57 116.8 | 13.645| 13% |0.570 | %e %s | 7.78 | 10.070 | 10% [ 0.930| '%s| 198
x 51 1150 | 13545| 13% [(0.515| % Ya 6.98 1 10.015 |10 |0.830 [ 1'3he| 1%s
x 47 [13.8 |13.460 | 13% |0.490| 2 Ya 6.60| 9.990 |10 10745 % | 1%s
x 42 [124 [ 13355 13% [0.460) e | Va 614 9.960 [10 |0.640| % | 1%
WT 12 x 88 {258 [12.625| 12% {0.750| % % 946 | 12.880 | 127 | 1.340 | 1% | 2%
X 81 239 |125001 12% [0.705| e | % 8.81 [ 12.955 | 13 1220 1Va | 2
x 73 (215 112370 12% |0.650| % %e | 8.04 {12900 [ 127 { 1.090 | 1%s | 1%
X 65.5{ 193 12240 12Vs 10.605; % %e | 7.41)12.855] 12% ) 0.960 | %] 1%
X 5851172 | 12130 12% |0.550 [ %e %e | 6.67 |12.800 ) 12% (0850} 7% | 1%
x 52 |15.3 | 12030 12 0500 2 Ya 6.01 [ 12.750 | 12% 10750 | % | 12
WT 12 x 51.5( 151 | 12.26 12V 10.550 | % %e | 6.741 9000 9 |0.980] 1 1%
X 47 (138 {12155 | 12% [0515( % Ya 626 9.065| 9% (0875 % | 1%
X 42 ]12.4 | 12050 | 12 0470 | 2 Ya 566 9.020| 9 0770 % | 1%s
x 38 [11.2 |11.960 12 0.440 | s Ya 526 | 8990 | 9 [0.680| "ie| 1%s
X 34 [100 |11.865| 117 {0415 %s Ya 4921 8965 9 |0585| %s | 1%
WT 12 x 31 9.11 | 11.870 | 11% |0.430| %e Ya 510 7.040| 7 0590 % | 13
x 27.5| 810 11.785 | 11% |0.395( % Ye | 466 7005| 7 [05056] V2 | 1%
WT 10.5x 83 | 244 {11240 1% (0750 | % Y8 8.43 | 12420 | 12% [ 1.360 | 136 | 2%
X 735(216 | 11.030 ] 11 0720 | % % 7.94 [ 12510 [ 122 | 1.150 [ 18 | 1%
X 66 {194 |{10915] 107% |0.650( % %e | 7.09 | 12.440 [ 122 [1.035 | 1%e | 1'%
x 61 {179 | 10.840| 10% [0.600| % %e | 65012390 | 123 [0.960 | '%6| 1'Vie
x 5551163 | 10.755 | 10% (0550 | %s | %e | 592 | 12340 | 12% (0875 7 | 1%
x 50.5(14.9 |10.680 | 10% |0.500( 2 Ya 5341 12.290 | 12V, [ 0.800 | '%e| 1%s
WT 10.5x 46.5(13.7 | 10.810 | 10% | 0.580 | %s %e | 6.27 ] 8.420 | 8% | 0.930| '%he| 1'Vie
x 415122 | 10.715| 10% [0515| % Ya 552 | 8355 | 8% |0.835| 1'3s| 1%
X 36.5]10.7 | 10620 | 10% [0.455| 7 Ya 483 8295 840740 % | 1%
X 34 [10.0 |10.565| 10% |0.430| %s Ya 454 | 8270 | 8Y4|0.685| 'ie| 17%s
x 31 9.13110.495 | 10%2 (0400 | % Y%e | 420| 8240 | 8% (0615 % | 1%
WT 10.5x 285| 8.37| 10530 | 102 |0.405| 3% Ye | 426 6555 6% |0650| % | 13
X 25 7.36 | 10.415 | 10% (0.380 | % Y%e | 3.96| 6530 6% [0535| %6 | 1%s
X 22 6.49 | 10330 10% ]0.350| % Ye | 3.62| 6500 | 6% {0450 76 | 1%s
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i Y
STRUCTURAL TEES ytr — 1k

Cut from W shapes X X p
Properties tw.
Y
Nom- — .
inal Axis X-X Axis Y-Y om2E
Wt t C=\oar %&=10
per Ly 1 S r y 1 S r i
Ft Fy =36
Lb 4 | in2 | In In in* | in? | In Q G

1085 171 | 502 | 452 | 3.97 | 311 | 352 |499 | 3.32 - —
97 | 187 | 444 1403 | 395 | 3.03 [ 309 |441 | 329 —_ —
89 | 192|414 |382 | 398 305|278 (394 | 3.26 — —_
805|209 | 372 [344 | 396 | 299 [ 248 (354 | 3.24 — -
73 | 226 [ 336 [31.2 [ 395|295 222 (317 | 321 | 0938 | 130

645|226 | 323 |31.0 | 413 | 3.39 | 922 | 184 | 221 | 0938 | 130
57 [ 239|289 |283 | 415|342 | 794 {158 | 218 | 0.883 | 134
51 263 | 268 | 2563 | 414 | 337 | 696 | 138 | 215 | 0.780 | 143
47 1275|239 |238 | 416 | 3.41 620 {124 | 212 | 0.728 | 148
42 1200|216 (219 | 418 | 348 | 528 | 106 | 207 | 0664 | 155

88 168 [ 319 322 | 351 | 274 | 240 |[37.2 | 3.04 — —
81 17.7 1 263 {299 | 350 | 270 | 221 342 | 3.05 — -
73 190 | 264 (272 | 3.50 | 266 | 195 |[30.3 | 3.01 — —_
655|202 | 238 (248 | 352 | 265 | 170 [ 265 | 2.97 — —
585|221 212 | 223 | 351 | 262 | 149 | 232 | 294 | 0960 | 129
52 | 241 | 189 [200 | 351 [ 259 [ 130 (203 | 291 | 0.874 | 135

515 223 | 204 (220 | 3.67 | 3.01 50.7 | 13.3 | 1.99 | 0.951 | 129
47 | 236 | 186 |20.3 | 3.67 | 299 | 545 | 120 | 1.98 | 0.896 | 133
42 | 256|166 |183 | 367 | 297 | 472|105 | 1.95 | 0.810 | 140
38 | 27.2 | 151 169 | 368 | 3.00 | 413 | 918 | 1.92 | 0.741 | 146
34 | 286|137 |156 | 3.70 | 3.06 | 352 | 7.85| 1.87 | 0681 | 153

31 276 | 131 156 | 3.79 | 346 | 172 | 490 | 1.38 | 0.724 | 148
275|298 | 117 (141 | 3.80 | 350 | 145 | 4.15| 1.34 | 0626 | 159

83 16.0 | 226 | 255 | 3.04 | 239 | 217 |35.0 [ 298 - —
735 1563 [ 204 (237 | 3.08 | 239 | 188 [30.0 | 2.95 - —
66 16.8 | 181 211 | 306 | 233 | 166 |[26.7 | 293 - —
61 181 | 166 | 19.3 | 3.04 | 228 | 152 | 246 | 292 - —_
555 196 | 150 [17.5 | 3.08 | 223 | 137 [222 | 290 - —
505 | 214 | 135 (158 | 3.01 | 218 | 124 (202 | 2.89 | 0.990 ([ 127

465 186 | 144 | 179 | 325 | 274 | 464 |11.0 [ 1.84 — —
415|208 | 127 |15.7 | 322 | 266 | 40.7 | 975 | 1.83 -
365233 | 110 |138 | 321 | 260 | 353 | 851 | 1.81 | 0908 | 132
34 | 246|103 (129 | 320 | 259 | 324 | 783 1.80 | 0.853 | 137
31 262 | 938 119 | 321 | 258 | 287 | 697 | 177 | 0784 | 142

285| 26.0 | 904 | 118 | 320 | 285 | 1563 | 467 | 135 | 0.793 | 142
25 | 274 | 803|107 | 330293 | 125 | 382 130 [ 0733 | 147
22 | 295 | 711 | 968) 3.31 | 298 | 103 | 3.18| 1.26 | 0.638 | 158

Where no value of G;or {; is shown, the Tee complies with the noncompact section criteria of Specifi-
cation Sect. B5.1
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yﬁ — 1k STRUCTURAL TEES
X Cut from W shapes
t. Dimensions
ul.___ 1
Y
Depth Stem Flange
of A“f’a Dis-
Designation | Area Tee Thickness | &y Sto Width Thickness | tance
d t, g | oM by 4 k
In.2 In. in. in. | In.2 In. In. In.
WT 9x715 [21.0 9.745 9% (0730 % % 741 111,220 | 1% [1.320 ] 1546 | 2
X65 19.1 9.625 9% |0.670| e | ¥ | 6.45 [ 11.160 [ 11% | 1.200 | 1%6 | 1%
x59.5 175 | 9.485 9% {0.655| % %e | 6.21 | 11.265 [ 1%, | 1.060 | 1%s | 1%
Xx53 15.6 | 9.365 9% {0590 | %e %e | 553 | 11.200 { 111, | 0.940 | '%e| 1%
x48.5 | 14.3 9.295 91, 10535 %s %e | 497 | 11145 {114 | 0870 % | 1%s
X43 127 | 9195 9%s | 0.480| % Ya 441 111.090 | 11% {0770 | % 176
x38 11.2 | 9.105 9% 0.425 | %e Ya 387 | 11.035 | 11 0.680| 'Wis| 1%
WT 9x355 | 104 | 9.235 9Ys | 0495 Ya | 457 | 7635 | 7% | 0810 '3%e| 1'%
x32.5 955 | 9.175 9% [0.450| 7 Vo | 413 | 7590 | 7% |0.750| % | 1%
xX30 882 9.120 9% |0.415| % Ya | 378 | 7555 | 7% |0.695| "Wis| 1%
x27.5 8.10 | 9.055 9 0390 ¥ Y%e | 353 | 7530( 7% (0630 % [ 1%s
x25 7.33 | 8.295 9 0355 | % Ye | 319 | 7495 | 7% 0570 | %s | 1%
WT 9x23 6.77 | 9.030 9 0.360 | % %e | 325 | 6060 6 |0605| % | 1%
x20 588 | 8.950 9 0.315 | % Y%e | 282 | 6.015( 6 0525 % | 1%
x17.5 515 8.850 8% |0.300| % Y%e | 2.65 6,000 6 0425 7e | 1%
WT 8x50 147 | 8.485 8% |0.585| %s %e | 4.96 | 10.425 | 10% | 0.985 | 1 16
X445 |13.1 8.375 8% (0.525| % Ya 440 110.365 | 10% {0875 | % 1%e
X385 |11.3 | 8.260 84 10.455| e Ya | 376 |10.295 | 10% | 0760 | % | 1%
x33.5 9.84 | 8.165 8% 10395 3% Yie | 3.23 | 10.235 [ 10% |0.665 | 'ts| 1%
WT 8x28.5 8.38 | 8.215 8% 0430 %e Ya | 353 | 7120 7% | 0715 is| 1%
x25 7.37 | 8.130 8% 0380 % % | 309 | 7.070| 7% (0630 % | 1%s
xX22.5 6.63 | 8.065 8% [(0345| % Ye | 278 | 7.035| 7 10.565] %s | 1%
x20 5.89 | 8.005 8 0.305 | %s %e | 244 | 6995 | 7 05051 % | 1%
X18 5281 7.930 7% [0.295| % Ye | 234 | 6985 7 [0430] e | 1%
WT 8x15.5 4.56 | 7.940 8 0275 Ya Yo | 218 | 5525 | 5% {0440 | 7 | 1'%
x13 384 | 7.845 7% (0250 | Ya % 196 | 5500 5% 0345 3% | 1%
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t; Y —.1
STRUCTURAL TEES .
Cut from W shapes X
Properties tw.
Y
Nom- is X- is Y-
\i,’\‘lft" 4 Axis X-X Axis Y-Y e ;’152’; =10
per | W | T S| r| vy I S| r o
Ft F, = 36 ksi
Lb in* | In®| In In m* [ n2| mn a, C;

715 | 11.0 | 142 | 185 | 260 | 2.09 | 156 277 | 272 — —
65 11.9 [ 127 | 167 | 258 | 202 [ 139 249 | 270 - -
595 | 145 [ 119 1159 | 260 | 2.03 | 126 225 | 269 - —
53 159 | 104 |[141 | 259 | 1.97 | 110 18.7 | 2.66 - -
485 | 17.4 | 938 | 127 | 256 | 1.91 | 100 18.0 | 265 - —
43 192 | 824 | 112 | 255 | 1.86 | 876 | 158 | 2.63 - -
38 214 | 718 | 983 | 254 | 180 | 762 | 138 | 261 | 0.990 | 127

355 | 187 782|112 | 274 | 226 | 30.1 7891 170 — -
325204 | 707|101 | 272 | 220 | 274 | 722 | 1.69 - —
30 20| 647 | 929|271 | 216 | 250 | 663 | 1.69 | 0964 | 128
275|232 | 595 | 863 | 271 | 216 | 225 | 597 | 1.67 | 0913 | 132
25 253 | 535 779|270 } 212 | 200 | 535 | 165 | 0.823 | 139

23 251 521.| 7.77 | 277 | 233 | 113 | 372 129 | 0.831 | 138
20 284 | 448 | 673 276 | 229 955 3.17 | 1.27 | 0.690 | 152
175 | 205 | 401 | 621 ( 279 | 239 767| 256 | 1.22 | 0638 | 158

50 145 | 768 | 114 | 228 | 1.76 | 93.1 | 179 | 251 — -
445 | 160 | 672 101 | 227 | 1.70 | 813 | 167 | 249 —_ —
385|182 | 569 | 859 | 224 | 1.63 | 69.2 | 134 [ 247 _— -
335|207 | 486 | 736|222 | 156 | 595 | 11.6 | 246 - —_

285 | 191 487 | 777|241 | 194 | 216 | 6.06| 1.60 - —_
25 214 | 423 | 678 240 { 189 | 186 | 526 | 159 | 0990 | 127
225 | 234 | 378 | 610|239 | 186 | 164 | 467 | 157 | 0.904 | 133
20 262 | 331 | 535|237 | 181 | 144 | 412| 157 | 0.784 | 142
18 269 | 306 | 505|241 | 188 | 122 | 350 | 152 | 0.754 | 145

165 | 289 | 274 | 464 245 | 202 | 620 | 224 | 1.17 | 0.668 | 154
13 314 | 235 | 409|247 | 209 | 480 | 174 | 112 [ 0563 | 168

Where no value of C,or @, is shown, the Tee complies with the noncompact section criteria of Specifi-
cation Sect. B5.1
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YE — Tk STRUCTURAL TEES
X X Cut from W shapes
t, Dimensions
Y
Depth Stem Flange
of Area 9 Dis-
Designation | Area Tee Thickness [ of Width Thickness {tance
d i o | Stem b f k
w f f
in.2 In. In. In. | in.2 in. in. In.
WT 7x365 107 11210 | 11vs |3.070 [ 8% |1%s | 344 | 17.890 | 177% | 4.910 | 4'%e | 5%e
x332.5 | 97.8|10.820 | 10% |2.830 | 2'3%s |17%6 | 306 | 17.650 | 17% |4.520| 42 | 5%
x302.5 | 88.9110.460 | 10, 12.595|2% (1% | 27.1 | 17.415 [ 17% | 4.160 | 4% | 4'%se
x275 80.9 (10120 10% |2380 | 2% |[1%s {24.1 | 17.200 | 17" | 3.820 | 3% | 4%
X250 735 9.800| 93 (2.190{2%s [1% |215 |17.010[17 ([3.500]3% | 4%s
x2275 | 669} 9510 | 9% {2015|2 1 19.2 |16.835 | 16% 13.210 | 3%s | 3%
%213 626 | 9335 9% |1.875|1% e | 17.5 | 16.695 | 16% [ 3.035 | 3%s | 3'Vie
x199 | 585 9145 9% [1.770| 1% % (162 | 16590 | 16% |2.845|27% | 3%
X185 5441 8960 | 9 1.655 | 1% %e | 14.8 | 16.475 | 16%2 | 2.660 | 2'%6s | 3%s
x171 50.3( 8770 8% |1.540| 1%s | '%e | 135 |} 16.360 | 16% {2470 | 22 | 3%
x155.5 | 457 8560 8% |[1410|1%e | % | 121 |16.230 | 16% |2.260| 2% | 2'%s
x1415 | 416} 8370 8% {1.290| 1%e | i | 10.8 | 16.110 [ 16% | 2.070 | 2%1e | 2%
x128.5 | 378 | 8.190| 8% |1.175(1%s | % 96215995 |16 [1.890 (1% | 2%
x116.5 | 342 8020| 8 1070 | 1% | % | 8.58 1 15.890 [ 15% (1.720 | 1% | 2%
x1055 | 31.0) 7860 7% 10.980]1 Yo 7.70 | 15.800 | 15% | 1.560 | 1%s | 2Vs
X 965 | 284 7.740 | 7% (0890 % The | 6.89 {15.710 | 16% [ 1.440 | 1746 | 2%
X 88 259 | 7610 7% (0830 '%he | %e | 6.32 | 15650 [ 15% [1.310 | 1% | 2
X 795 | 2341 7490 | 7% |0745| % % 5.58 | 15.565 | 15% | 1.190 | 13%4s | 1%
x 725 { 213 7390 | 7% (0680 e [ % 5.03 | 15.500 | 15%2 { 1.090 | Ve | 13%
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STRUCTURAL TEES v v ~ Tk
Cut from W shapes X X g
Properties .
|
!
Nom- Axis X-X Axis Y-Y
inal ﬂ
w Ly I S r Y I s r
Ft
Lb. n* | In3 | In. in. in* | in?® | I

365 3.7 | 739 954 [ 262 | 3.47 | 2360 | 264 | 4.69
3325 | 3.8 | 622 821 [ 252 | 3.25 | 2080 | 236 | 4.62
3025 4.0 | 524 706 | 243 | 3.05 | 1840 | 211 455
275 43 | 442 609 | 234 | 2.85 | 1630 | 189 [ 4.49
250 45 | 375 527 | 226 | 2.67 | 1440 | 169 | 4.43
2275 47 | 321 459 [ 219 | 251 | 1280 | 152 | 4.38
213 5.0 | 287 414 [ 214 | 240 | 1180 | 141 4.34
189 52 | 257 376 | 210 | 230 | 1090 | 131 4.31
185 54 | 229 338 | 205 | 219 994 | 121 4.27
171 57 | 203 304 | 2.01 | 2.09 803 | 110 | 4.24
1555| 6.1 | 176 267 | 1.96 | 1.97 807 | 99.4 | 420
1415| 6.5 | 153 235 | 192 | 1.86 722 | 89.7 | 4147
1285| 7.0 | 133 207 | 1.88 | 1.75 645 | 80.7 | 413
1165 | 7.5 | 116 182 | 1.84 | 1.65 576 | 725 | 410
1055 8.0 | 102 162 | 1.81 | 1.57 513 | 65.0 | 4.07

965| 87 | 898 | 144 | 178 | 149 466 | 59.3 | 4.05

88 92 | 805 | 13.0 | 1.76 | 143 419 | 535 4.02

795 101 702 | 114 | 173 | 1.35 374 | 48.1 | 4.00

7251 109 | 625 | 10.2 | 1.71 | 129 338 | 43.7 | 3.98

Where no value of G, or @, is shown, the Tee complies with the noncompact section criteria of Specifi-
cation Sect. B5.1
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STRUCTURAL TEES

Cut from W shapes

t. Dimensions
L Y
Y
Depth Stem Flange

of A":a Dis-
Designation | Area Tee Thickness | &, Sto Width Thickness | tance
d t, 2 | otem by 4 K
in.2 In. in. In. | In2 in. In. In.
WT 7x66 19.4 | 7.330 7% |0645| % S%e | 4.73 | 14.725 | 14% | 1.030 | 1 16
x60 177 | 7240 | 7% |0590! %e | %s | 427 | 14.670 | 145% [ 0.940 | %6 | 1%
x545 | 160 | 7160 | 7% [0525| % Va | 3.76 [14.605 | 14% | 0.860 | 7 | 1%
x49.5 (146 | 7080 | 7% |0485| 2 Ya | 343 [ 14.565 | 14% {0.780 | % | 1%e
x45 132 | 7010 } 7 0440 76 | Va | 3.08 | 14520 | 14%2 [0.710] 'Vie | 1%
WT 7x41 120 | 7155 | 7% (0510 % Ya | 3.65 | 10130 | 10% {0855 7 | 1%
x37 109 | 7.085 TV 0450 76 | Ya | 319 | 10.070 | 10% | 0.785 | '%e | 1%
x34 9.99( 7.020 7 0415 76 | Ya | 291 |10035[10 [0.720| % | 1%
x30.5 896| 6.945 | 7 0375| % %e | 260 | 9995 |10 (0645 %% | 1%s
WT 7x26.5 781) 6960 | 7 0370 % Ye | 258 | 8060| 8 |0.660] e 176
X 24 707 | 6895 | 6% |0340| %e | % | 234 | 8030 8 |0595! % | 1%
x21.5 631 6830 | 67% (0305 %e | %e | 208 | 7995| 8 |053CG| 2 [ 1%
WT 7x19 558 7050 | 7 0310 %e | %6 | 219 | 6.770 | 6% |0515] % | 1Vie

x17 500 6990 { 7 0285( %e | Y6 | 199 [ 6.745( 6% (0455 e (1
X15 442 6920 | 6% (0270 Y Yo | 1.87 | 6730 | 6% |0.385| 3% %e
WT 7x13 385 6995 | 7 0255 Y Vo | 177 | 5025 5 |0420| 7 1%
x11 325| 6870 | 6% (0230 % Yo | 158 | 5.000| 5 0335 %s s
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t Y
STRUCTURAL TEES R I Tk
Cut from W shapes X X
Properties tw.
Y

Nom- Axis X-X Axis Y-Y

inal d

Wt. T

Ft

Lb. n* [ In3 | In in n* | n3 | In

66 114 | 578 | 957 | 1.73 | 129 | 274 37.2 3.76

60 123 | 517 | 861 | 1.71 | 1.24 | 247 337 | 374

545 | 136 | 4563 | 756 | 1.68 | 1.17 | 223 306 | 3.73

405 | 146 | 409 | 688 | 1.67 | 1.14 | 201 276 | 3.7

45 159 | 364 | 6.16 | 1.66 | 1.09 | 181 250 | 3.70

4 140 | 412 [ 714 [ 185 | 139 | 742 | 146 2.48

37 157 | 360 | 625 | 1.82 | 132 | 669 | 133 | 248

34 169 | 326 | 569 | 1.81 | 1.29 | 60.7 | 121 246

305|185 1 289 | 5.07 | 1.80 | 1.256 | 53.7 | 10.7 | 245

265 | 188 | 276 | 494 | 188 | 1.38 | 288 7.16 ] 1.92

24 203 [ 249 | 448 | 187 | 1.35 | 257 6.40 | 1.91

2151224 | 219 | 398 | 186 | 1.31 22,6 565 1.89

19 227 | 233 | 422 | 204 | 154 | 133 394 1.55

17 245 ( 209 | 383 | 204 | 1.53 117 345 ( 1.53

15 256 [ 19.0 | 355 | 207 | 1.58 979 291 | 149

13 273 | 173 | 331 | 212 | 1.72 445 1.77 | 1.08

11 299 [ 148 | 291 | 214 | 1.76 350 1.40| 1.04

Where no value of G/or 0, is shown, the Tee complies with the noncompact section criteria of Specifi-
cation Sect. B5.1
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yﬁ NP k STRUCTURAL TEES
X X Cut from W shapes
ty. Dimensions
uJ
Y
Depth Stem Flange
of Ar(:a Dis-
Designation | Area Tee Thickness | i, 0 Width Thickness | tance
= | Stem
d tw 2 bf t! k
In.2 In. In. n. | In2 in. In. In.
WT 6x168 494 | 8410 86 |1.775| 1% % 1149 | 13.385 | 13% | 2.955 | 2'%s | 3'Vie
x15625 [44.8 | 8160 | 8% |1.625)1% ¥e| 13.3 | 13.235 | 134 | 2,705 | 2'1e | 3%
x139.5 [41.0 | 7925 | 7% |1530|1% Y (124 | 13.140 | 13'% | 2470| 2% | 3%
X126 370 | 7705 | 7% |1.395|1% e | 10.7 [13.005 | 13 |2250 | 2Vs | 2'%e
x115 339 | 7525 | 7% |[1.285]1%e | 'ie| 9.67 | 12.895 | 127 | 2.070 | 2% | 2%
x105 309 | 7.355 7% | 1.180 | 1% 5% 8.68 | 12.790 | 12% (1.900 | 17 | 2%
X 95 279 | 7490 | 7va | 1.060|1%e | %e | 7.62 | 12670 | 12% | 1.735| 1% | 2%s
X 85 25,0 | 7015 | 7 0960 | s | %2 6.73 | 12570 | 125% | 1.560 | 1%6 | 2Va
X 76 224 | 6855 | 67 |0870| % 7e | 5.96 | 12.480 [ 122 | 1.400 | 13 | 2%
X 68.. 200 | 6705 | 6% |0.790| '%e | %e | 530 12.400 [ 12% [ 1.250 [ 1% | 11%4e
%760 17.6 | 6.560 6% |0.710! e | % 466 |12.320 | 12% (1.105 | 1% 11346
X 53 156 | 6445 | 6% 0610 % %e | 3.93 12220 ] 124 | 0.990 | 1 1146
X 48 14.1 6.355 | 6% 0550 %e | %e | 3.50|12.160 | 12% [0.900| 7% | 1%
x 435 |128 | 6265 | 6% |0515] % Va 32312125 | 12% | 0.810 | 136 | 114
x 395 | 116 | 6190 | 6% |0470| % Ya 2.91112.080 | 128 {0.735 % [ 1%s
X 36 106 | 6125 | 6% |0.430| e | Va 2.63 1 12.040 | 12 |0.670| e | 1%
X 325 954 | 6.060 | 6 0390 | % Y% | 23612000 12 |0605] % | 1%
WT 6x 29 8.52 | 6.095 6% 0360 % %es | 219 110.010 | 10 {0.640| 5 1%
X 26.5 778 6030 | 6 0345 % Y%e | 208 9995| 10 [0575| %e | 1V
WT6x 25 734 6095 | 6% |0370| % Yie | 226 8.080( 8% (0640 % | 1%
X 22.5 661 6.030 | 6 0335] %e | %s | 202 8.045 8 |0575]| %s | 1Va
x 20 5.89 | 5.970 6 029 % | %s | 176 | 8.005 8 |0515]| % 1Va
WT 6x 17.5 517 6250 | 6% [0.300| %e | %e | 1.88| 6560 62 (0520 '» |1
x 15 440) 6170 | 6% |0.260( Y Y8 160 | 6520 | 6% [0.440| 7 6
X 13 382 6110 | 6% |0230| % Y8 141 6490 | 6% (0380 3% 7
WT 6x 11 324 | 6.155 6% (0260 Vs Yo 1.60 | 4,030 4 10425 %e Y
X 95 2791 6.080 | 6% 0235 Y Y 143 4.005 4 10350 % s
X 8 236) 599 | 6 02201 Y Y 132 | 3.990 4 10265 Y Ys
X 7 208 599 | 6 0200 %e | Ve 119 3.970 4 10225 Y e

AMERICAN INSTITUTE oF STEEL CONSTRUCTION




by
t Ty
STRUCTURAL TEES ,f ;0—- Tk
Cut from W shapes X X P
Properties t.
Y
Nom- Axis X-X Axis Y-Y
inal d
Wit. T
per | W I ) r y I S r
Ft
Lb. In* | In3 | In In. n* | 2| i

168 4.7 | 180 312 | 196 {231 |593 (886 |3.47
1525| 5.0 | 162 270 | 190 | 216 (525 [79.3 |3.42
1395 52 (141 241 | 186 [205 (469 (713 |3.38
126 55 | 121 209 | 181 | 182 [414 |636 |3.34
115 5.9 | 106 185 | 1.77 1182 371 575 | 331
105 62 | 921 |164 | 173 {172 |332 |51.9 |3.28
95 68 | 790 | 142 | 168 |1.62 |295 |465 |3.25
85 73 | 678 | 123 | 1.65 | 1.52 |259 412 |3.22
76 79| 585 ;108 | 1.62 | 143 |227 364 |3.19
68 85| 506 | 946 159 (135 [199 321 13.16
60 92 | 434 | 822|157 | 128 [172 |280 |3.13
53 106 | 363 | 691 1.53 | 1.19 | 151 247 |31
48 116 | 320 [ 612 151 | 113 [135 222 |3.09
4351122 | 289 | 560 ( 150 |1.10 (120 [19.8 |3.07
395| 132 | 258 | 503 | 149 [1.06 [108 [179 |3.05
36 142 | 232 | 454 | 148 [1.02 | 975 |16.2 |3.04
325|155 | 206 | 4.06| 147 [ 0985 | 872 |145 |3.02

29 16.9 | 19.1 3.76 | 150 {1.03 | 535 |10.7 |251
265|175 | 17.7 | 3547 151 } 1.02 | 479 | 958 | 248

25 165 | 187 | 3.79| 1.60 | 1.17 | 282 | 6.97 | 1.96
225|180 | 166 | 339 1.58 | 113 | 250 | 6.21 [ 1.94
20 | 202 | 144 | 295 157 | 1.08 | 220 | 551 193

175( 208 | 16.0 | 3.23 | 1.76 | 1.30 122 | 3.73 | 1.54
15 | 237 | 185 | 275| 1.75 | 1.27 102 | 3.12 | 162
13 | 266 | 11.7 | 240} 1.75 [ 1.25 8.66 | 2.67 | 1.51

11 237 | 11.7 | 259 1.90 | 1.63 233 | 1.16 | 0.847
95 259 [ 10.1 228 | 1.90 | 1.65 1.88 | 0.9390.822
8 | 272 870 204 192 | 1.74 141 0.706| 0.773
7 | 298 767 183 1.82 | 1.76 1.18| 0.594) 0.753

Where no value of G/ or @, is shown, the Tee complies with the noncompact section criteria of Specifi-
cation Sect. B5.1
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by
—,1
ts Y
[L K STRUCTURAL TEES
y, T
X p Cut from W shapes
t, Dimensions
Y
Depth Stem Flange
of A"]fa Dis-
Designation | Area Tee Thickness | t, 0 Width Thickness | tance
- | Stem :
d ty 2 by t k
In.2 In. in. In. | In2 in. In. In.
WT 5x56 16.5 | 5680 | 5% |0.755| % % | 429 | 10415 10% | 1.250 [ 14 | 17
x50 14,7 | 5.550 5% |0.680| e | % | 3.77 | 10.340 | 10% {1120 1% | 1%
X44 129 | 5420 | 5% |[0.605) % %s | 3.28 | 10.265 [ 10%4 [ 0.990 | 1 1%
x38.5 113 | 5300 | 5% (0530 % Vo | 281 110190 | 10% | 0870 7% | 1%
X34 9.99 | 5.200 5% |0470| % Ya | 244 110,130 | 10% {0,770 3% | 13
x30 882 5110 | 5% (04201 7he .| % | 2.15 [ 10.080 | 10% [ 0.680 | 'Vie | 1%s
x27 791 5045 | 5 0370 % %6 | 1.87 {10.030] 10 [0.615| % | 1V
x24.5 7211 499 | 5 0340 %e | %s | 1.70 [ 10.000 | 10 |0.560) %s | 1%s
WT 5%x22.5 6631|5050 | 5 0350 | % Ye | 177 | 8020] 8 [0.620| % | 1Va
x19.5 5.73 | 4.960 5 0315| %e | %e | 156 | 7985 8 (0530 % | 1%
X16.5 485 ] 4,865 4% 10290 %s | %e | 1.41 7960 8 (0435 %e | 1Vie
WT 515 442 5235 5% . 10300 %e | %e | 157 | 5810 5% [0510 % %6
x13 3.81| 5,165 5% 10.260] % Yo | 1.34 | 5770 5% |0.440| s s
x11 324 | 5.085 | 5% (0240 Ya Yo | 122 | 5750 | 5% (0360 % Ya
WT 5x 9.5 2811 5.120 5% 10250 Y Yo | 128 | 4020 4 (0395 % e
X 85 2.50 | 5.055 5 02401 Y Yo | 1.21 4010 4 0330 % Y
X 7.5 221 4995 | § 0.230| Vs Yo | 1151 4000| 4 (0270 Vv e
X 6 1771 4935 | 4% |0190) %e | % | 0.938] 3.960| 4 [0.210] % Y%

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




b/ .
tf Y
STRUCTURAL TEES yﬁl NP Kk
Cut from W shapes X 1y
Properties tw.
11—
Y
ngg; . Axis X-X Axis Y-Y G- on’E @10
\é:{r' fy I S r y I s r — k:saa ’
Lb. m* w2 i | | | 2| i Q, c/

56 75| 286 | 640 | 1.32 | 121 |118 226 |268 — -
50 82 245 | 556 | 1.28 | 1.13 |103 [20.0 |2.65 - —
44 9.0 | 208 | 477 | 1.27 | 1.06 | 89.3 |174 |2.63 — —
385 | 100 | 174 | 404 | 124 [ 0990 | 768 [151 |2.60 — -
34 111 | 149 | 349 | 122 {0932 | 668 |13.2 |259 - -
30 122 | 129 | 3.04 | 1.21 | 0.884 | 581 |11.5 | 257 - —
27 13.6 | 11.1 264 | 1.19 | 0.836 | 51.7 103 |[256 — —
245 | 147 | 100 | 239 | 1.18 | 0.807 | 46.7 | 9.34 | 254 — —_

225 | 144 | 102 | 247 | 124 [ 0.907 | 26.7 | 6.65 | 2.01 - -
195 | 157 | 884 | 216 | 1.24 | 0876 | 225 | 564 |1.98 - —
165 | 168 | 771 | 193 | 126 | 0869 | 183 | 460 | 1.94 — -

15 174 | 928 | 224 | 145 | 1.10 835 2.87 |1.37 — —
13 189 | 786 | 191 | 1.44 | 1.06 705 244 | 1.36 — -
11 212 | 688 | 1.72 | 146 | 1.07 5717 199 (133 | 0999 | 126

95| 205 | 668 | 1.74 | 154 | 1.28 2.45| 1.07 |0.874| — —
85 | 211 606 | 162 | 156 | 1.32 1.78| 0.883)|0.844 | — —
751217 | 545 | 150 [ 157 [1.37 145| 0.723{0.810 | 0977 | 128
6 260 | 435 | 122 | 157 (136 1.09| 0.551/0.785 | 0.793 | 142

Where no value of C;or O, is shown, the Tee complies with the noncompact section criteria of Specifi-
cation Sect. B5.1.
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— b
I Y
yﬁ Tk STRUCTURAL TEES
X Cut from W shapes
. Dimensions
I.‘- I
Y
Depth Stem Flange '
of An;a Dis-
Designation | Area Tee Thickness | 1, 0 Width Thickness | tance
— | Stem
d t, 2 by t k
In.2 In. in. n. | In2 In. in. In.
WT4 x335 | 984 | 4500 | 4% [0570| %e | %6 {256 | 8.280 | 8' |0.935 %1 | 17%s
x29 855 4375 | 4% 10510] % Ya | 223 | 8220 | 8Ys 10810 e | 1%
X24 7.05 | 4250 | 4va |0400| % Y%e | 1.70 | 8110 | 8% [0.685 | e | 1%se
%20 587 | 4125 | 4% |0.360( % Y%e | 148 | 8.070 | 8% |[0.560 | %s 1146
x17.6 | 514 | 4.060 | 4 0310 %e | %e | 1.26 | 8.020 | 8 0.495 | % 1
x15.5 | 456 | 4000 | 4 0.285| %e | %e [1.14 | 7995 | 8 0.435 | 76 %46
WT4 x14 4,12 | 4.030 4 0285 %6 | %e | 1.15 | 6.535 | 6% {0.465| %6 %6
X12 354 | 395 ) 4 0.245| Y Y | 0971 6495 | 6%2 )0.400 | % %
WT4 x10.5 | 3.08 | 4.140 4% 0250 ' Ya [1.03 | 5270 | 5 |0.400 | % e
x 9 263 | 4070 | 4% |0.230| v Ya [0.936 | 5.250 | 5% |[0.330! %e Ya
WT4 x 75| 222 | 4.055 4 0245 Ya 10993 4015 | 4 0.315 | % Y
X 65| 192 | 399% | 4 0230 Y Yo 10919 4.000 | 4 0.255 | Vs e
X 5 148 | 3945 | 4 0170 %e | %a ] 0.671 | 3.940 | 4 0.205 | %s %
WT3 x125 | 367 | 3.190 3% (0320 %e | %e [ 1.02 | 6.080 | 6% |0.455 | e %6
x10 294 | 3100 | 3% |0.260| 4 Y% [0.806 | 6.020 | 6 0.365 | % Ya
x 75221 | 2995 | 3 0230 va Yo | 0689 5990 | 6 0.260 | Ya %
WT3 x 8 237 | 3140 | 3% |0.260| Vi Ys | 0816 4.030 | 4 0.405 | % Ya
X 6 178 } 3.015 | 3 0230 v Ye | 0693 4.000 | 4 0.280 | Y %
x 45134 | 2950 | 3 0170 %6 | ¥a |0.502 | 3.940 | 4 0.215 | %s Yie
WT25x 95| 277 | 2575 | 2% |0270| Y, Yo 10695 5030 | 5 0.430 | %s e
X 8 234 | 2505 | 2% (0240 Y% |0.6801; 5000 | 5 0.360 | % Y
WT2 x 65| 191 | 2080 | 2% |0.280| Y. Ys 0582 4.060 | 4 0.345 | % e
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by
I
STRUCTURAL TEES ,f  T—[—Tk
Cut from W shapes X x p
Properties t.
L]
Y
Nom- is X- is Y-
inal J Axis X-X Axis Y-Y oo 2m2E 010
Wi. ry ¢ Q.QF " ’
per tW I S r y 1 S r Y
Ft F, = 36 ksi
Lb. 4 [ w2 [ I ] m* | 3| m 0 [
335 | 79 (109 |305 |1.05 |0.936| 443 |10.7 |212 — —
29 86 | 912 {261 (103 |0874| 375 | 913 [210 - —
24 106 | 685 | 1.97 [0.986( 0.777 | 30.5 7.52 12,08 — —
20 115 | 573 | 169 0988|0735 | 245 | 6.08 |2.04 - —
175 | 13.1 | 481 [ 143 | 0967|0688 | 21.3 531 | 2.03 — —
165 | 140 | 428 |1.28 (0968 0667 | 185 | 464 |2.02 — -
14 141 | 422 (128 [1.01 | 0734 | 108 | 3.31 [1.62 — —
12 16.2 | 3.53 | 1.08 |0.999]0.695 | 9.14 | 281 | 1.61 — —
105 | 166 3.90 |1.18 (112 (0831 | 489 | 1.85 | 1.26 —_ —
9 177 | 341 | 1.05 (114 | 0834 | 398 | 152 (123 — —
75 | 166 | 328 | 107 122 [0998 | 170 | 0849|0876 | — —
65 | 174 | 289 [ 0974 |1.23 | 1.03 137 | 0.683{0843 — -_—
5 232 | 215 (0717 | 1.20 [ 0953 | 1.05  0.53210.841 | 0913 [ 132
125 | 10.0 | 2.28 [ 0.886 | 0.789 | 0.610 | 8.53 | 2.81 | 1.52 - —
10 119 | 1.76 | 0693 10774 0560 ) 664 | 221 | 1.50 - -
75 | 130 | 141 [ 0577|0797 | 0558 | 4.66 | 1.56 | 1.45 — -
8 121 | 169 | 0685 (0844|0676 221 | 1.10 {0966 | — -
6 131 | 1.32 [ 0564 | 0.861 {0677 | 150 | 0.748} 0918 — —
45 | 174 | 0.950| 0.408 | 0.842 | 0.623 | 1.10 | 0.557| 0.905 - —
9.5 95 | 101 | 0485 (0.605(0.487 | 456 | 1.82 |1.28 — —
8 104 | 0.845( 0413 (0.601|0458 | 3.75 [ 1.50 | 1.27 - —
65| 74 | 0526|0321 | 0524 ( 0440 | 1.93 | 0.950| 1.00 - -

Where no value of C;or @, is shown, the Tee complies with the noncompact section criteria of Specifi-
cation Sect. B5.1.
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0.316 (%6 | %6 |0.790|5.003} 5 |0.416 |%s

STRUCTURAL TEES
Cut from M shapes
Dimensions
Y
Depth Stem Flange Max
of Af‘;a ! Dis-|  |Fige
Area Tee Thickness | & 0 Width Thickness [tance|Grip|Fas-
Designation d t, p | Stem by 4 k ten-
er
In.2 In. in in. | In? In. In. In. |In. | in.
MT7 %9 255 |7.000|7 |0215(3%e | % [1.50 |4.000] 4 |0.270(Va |% |Va | %
MT 6 x5.9 [1.73 {6.000|6 0.177 |%e | V& |1.06 |3.065( 31 |0.225|Va [%e |Va | —
MT 5 x4.5 |1.32 [5.000(5 0.157 (%6 | Y6 |0.785 (2.690| 234 | 0.206 (%16 (Y16 V16| —
MT 4 x3.25|0.95814.000/4 [0.135|% | V46 |0.540)2.281| 2V4 [0.189 %46 |V2 |%e| —
MT3 x2.2 10.646|3.000{3 0.114 | Ve | %46 |0.342 |1.844| 176 |0.171 |%e | %46 | %6| —
MT 2.5x9.45]|1.78 |2.500|2'2 %o |Te| Ve

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




STRUCTURAL TEES , r% — Tk

Cut from M shapes

t

Properties t. d

Y
ngg; ) Axis X-X Axis Y-Y oo o E
Wl I S r I S r j aaf
per w y
Ft F, = 36 ksi
Lb. mA mE | | In. | 4] 03] in Q. (14
9 | 326 (131 |269 227 |212 | 132 |0660]0719| 0523 | 174
59 | 339 | 660 |1.60 |1.95 |1.89 | 0.490 | 0.320 (0532 | 0.483 | 181
45 | 318 | 346 [0997 [1.62 | 153 | 0.305 | 0.227 { 0.480 | 0.549 | 170
325 206 | 157 [ 0556 [1.28 [1.17 | 0.172 | 0.150 | 0423 | 0634 | 158
22 | 263 | 0577|0267 { 0.945 | 0.836 | 0.083 | 0.090 | 0.358 | 0.780 | 143
945| 79 | 1.05 | 0527 | 0615|0511 | 393 [157 [119 | — -

Where no value of G, or Q; is shown, the Tee complies with the noncompact section criteria of Specifi-
cation Sect. B5.1.
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1 _ Grip
e STRUCTURAL TEES

J X X Cut from S shapes
t, Dimensions
Y
Depth Stem Flange Max
of Area Dis- Fige
Area Tee Thickness | ty SO Width | Thickness |tance | Grip |Fas-
Designation d t, o |Stem b A k ten-
er
in.2 In. in. In. | In.2 in. in. n. [ In. |in.
ST 12 x60.5 [17.8 [12.250{12%, | 0.800 | % | 76 |9.80 [8.050{8 1.090 (1% (2 1% |1
12 Xx53 15,6 [12.250(12', ({0620 |% | %e [7.59 |7.870|77% |1.090{1%s |2 1% |1
ST 12 x50 147 112.000{12 |0.745|% |% |8.94 [7.24517Ys (0.870| & |1% 7 i1
12 x45 13.2 12.000112 [0625]% | %e [7.50 |7.125)7 |0.870! 7% |[1% % |1
12 x40 11.7 |12.000|12 [0500|'% |% |6.00 [7.000|7 |0.870| 7% [1% T |1
ST10 x48 14.1 110.15010% | 0.800 | %6 | 716 [8.12 17.200|7Vs |0.920| %6 |1% %46 | 1
10 x43 12.7 [10.150(10%s [ 0.660 | 'is| % 16.70 (7.060(7 0.920 %46 (1% %4 (1
ST10 x37.5 [11.0 [10.000|10 |0.635|% | %s |6.35 |6.385]|6% |[0.795|%e |1% e | %
10 x33 9.70 [10.000|10 0505 | | % |5.05 |6.255(6%s {0.795| 1346 |1% Wie| %
ST 9 x35 10.3 9.000] 9 (0711 | i | ¥ |6.40 |6.251|6%s |0.691| e 1'% Wie|
9 x27.35 | 804 | 9.000f 9 |0461|7%e |V [4.15 {6.001|6 0.6911 e |1%2 Wis| 7
ST 7.5x25 7.35 | 7500 7% | 0.550 | %6 | %6 [4.13 [5.64015% (0.622( % (1% Ye | %
75%x21.45 | 631 | 7500} 7% |0.411 | %s | Vs |3.08 [5.501|5%2 [0.622] % |1% Ye | %
ST 6 x25 735 6000] 6 [0687 ' | % [4.12 |5.477|5%: |0.659| Vie[1%e | "Vie| Y%
6 x20.4 6.00 | 6.000| 6 |0.462|7%e |Va [277 [5.202|5%a [0.659| Ve |17 | % | ¥
ST 6 x175 515 | 6.000| 6 0428 | %6 | Va |2.57 |5.078|5% {0.545| %e [1%s | %2 Ya
6 x15.9 468 | 6000 6 (0350 (% |%s (2.10 (5.000({5 0544 %6 (1% | Y2 | %
ST 5 x175 5151 5.000i 5 |0594|% |%e |2.97 {4.944(5 041 Vo (1% o | %
5 x12.7 373 | 5000 5 10311 |%e | %se [1.55 |4.661(|4% {0491 %2 (1% Yo | %
ST 4 x115 338 | 4000| 4 (0441 |%e |Ya |1.76 |4.171(4'% |0.425| 76 |1 e | Ya
4 x 92 2701 40001 4 |02711va |'% (1.08 |4.001(4 0.425| 76 |1 The | Ya
ST 3.5x10 294 | 3500 3% {0450 | 7e | Ya [1.57 |3.860(3% [0.392] 3% e | ¥ %
3.5x 7.65 | 225 | 3500 3% ({0252 | % |'% [0.882|3.662{3% |0.392] % | '%e | % | %
ST 3 X 8625/ 253 | 3.000] 3 |0.465)7%e | Vs ]1.39 [3.565|3% |0.358) % | % % | %
3 X 625|183 | 3000| 3 (0232 |% % (0.696/3.332|3% {0359 % | % % | —
ST 2.6x 7.375| 217 | 2500| 22 |0.494 | o | Ya [1.23 |3.284(3% [0.326] %s | %6 | %s | —
25x 5 147 | 2500 2% (0.214 | %e | % [0.535(3.004(3 0326 %6 | Wis | %e | —
ST 2 x 475 ) 140 | 2.000( 2 0.326 | %6 | %s 10.652|2,796|2% 10.203! %6 | % Se | —
2 X 385 113 | 2000| 2 0.193 | %6 | s (0.386{2.663|2% [0.293| %s | % %e | —
ST 1.5x 375 | 1.10 | 1.500| 1% |0.349 [ 3% | %6 {0.523|12.509|2'2 (0.260] Y& | Ve | Va | —
- 15X 285 | 0.835] 1.500! 12 (0170 %e | ¥z |0.255}2.33012% 10.260| Y4 | s | Ya | —

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



by
t _ _ Grip
STRUCTURAL TEES T,gu:;u::t
y NC .
Cut from S shapes g X
Properties ¢
w
Y

Nom- Axis X-X Axis Y-Y

inal d

Wit. T

per | v I s r y I S r

Ft

Lb. TS T T O T RO O Y A 11 W

60.5 15.3 (259 301 382 {363 |41.7 [104 [153

53 19.8 [216 241 372 {328 |385 9.80 | 1.57

50 16.1 (215 263 383 (384 |238 6.58 | 1.27

45 19.2 (190 226 {379 (360 {225 6.31 | 1.30

40 24.0 |162 18.7 |372 329 |21.1 6.04 [1.34

48 12.7 [143 203 [3.18 [ 3.13 |25.1 6.97 {1.33

43 15.4 (125 172 | 314 | 291 (234 6.63 | 1.36

37.5 15.7 {109 168 13.15 [3.07 |14.9 466 [1.16

33 19.8 | 931 (129 |3.10 | 281 |13.8 443 (119

35 127 | 847 (140 (287 | 294 |121 3.86 (1.08

27.35 | 195 | 624 961 | 279 | 250 |104 347 |1.14

25 13.6 | 40.6 773 (235 | 225 785 | 278 {1.03

21.45 | 18.2 | 33.0 6.00 | 229 | 201 7.19 | 261 {1.07

25 8.7 | 25.2 6.05 |1.85 | 1.84 785 | 287 | 1.03

20.4 13.0 | 189 428 |1.78 | 1.58 6.78 | 258 | 1.06

17.5 140 | 17.2 395 1183 | 1.64 494 | 195 |0.980

15.9 17.1 | 149 331 {178 [ 1.51 468 | 1.87 | 1.00

175 84 | 125 3.63 {156 | 1.56 418 | 1.69 | 0.901

12.7 16.1 783 | 206 {145 |1.20 3.39 | 1.46 | 0.954

115 9.1 503 | 1.77 | 122 | 115 215 | 1.03 | 0.798

9.2 14.8 351 ] 115 | 1.14 | 0941 | 1.86 | 0.932| 0.831

10 78 336 | 1.36 | 1.07 | 1.04 1.59 | 0.821(0.734

7.65 | 139 219 | 0.816]0.987 | 0.817 | 1.32 | 0.720| 0.766

8.625( 6.5 213 | 1.02 |1 09171 0914 | 1.15 | 0.648| 0.675

6.25 | 129 1.27 | 0.552]0.833 | 0.691 | 0.911 | 0.547] 0.705

7.375{ 5.1 1.27 | 0.740( 0.764 | 0.789 | 0.833| 0.507( 0.620

5 11.7 | 0.681| 0.353] 0.68t | 0.569 | 0.608 | 0.405| 0.643

4.75 6.1 0.470] 0.325( 0.580 | 0.553 | 0.451 | 0.323( 0.569

385 | 104 0.316| 0.203( 0.528 | 0.448 | 0.382 0.287| 0.581

3.75 4.3 0.204| 0.191(0.430 | 0.432 | 0.293 | 0.234| 0.516

285 88 0118l 010110376 10329 | 0227 | 01951 0522

Where no value of C;or Q; is shown,

cation Sect. B5.1.

the Tee complies with the noncompact section criteria of Specifi-

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




AMERICAN INSTITUTE OF STEEL CONSTRUCTION



DOUBLE ANGLES
Properties of Sections

Properties of double angles in contact and separated are listed in the following ta-
bles. Each table shows properties of double angles in contact, and the radius of gyra-
tion about the Y-Y axis when the legs of the angles are separated. Values of Q; are
given for F, = 36 ksi and F, = 50 ksi, for those angles exceeding the limiting width-
thickness ratio for a noncompact section given in AISC ASD Specification Sect.
B5.1. Since the cross section is comprised entirely of unstiffened elements, 0, = 1.0
and Q = Q, for all angle sections. The flexural-torsional properties table also lists the
dimensional values (7, and H) needed for checking torsional and fiexural-torsional
buckling.

USE OF TABLE

The table may be used as follows for checking allowable stresses for (1) flexural
buckling and (2) torsional or flexural-torsional buckling.

(1) Flexural Buckiing

Where no value of @, is shown, the allowable compressive strength is given by AISC
ASD Specification Sect. E2. Where a value of Q; is shown, the strength must be
reduced in accordance with Appendix BS3.

{2) Torsional or Flexural-torsional Buckiing

The allowable stresses for torsional or flexural-torsional buckling can be determined
from design equations in the AISC Load and Resistance Factor Design Specification
Appendix E3. This involves calculations with J, 7,, and H. For further discussion see
Part 3 of this Manual.

AmericaN Instrrute oF STEEL CONSTRUCTION



Y
[
x=u—,=x,—%y DOUBLE ANGLES
J ¥ Two equal leg angles

q s Properties of sections

Y
Wt | Area AXIS X-X AXIS Y-Y a,*
per Ft| of Radii of Gyration | Angles Angles

Designation 2 2 1 S r ¥ | Back to Back of | in Contact | Separated

Angles|Angles Angles, In.

b, {2 I 3| [In] 0| % | %

L 8x8x1% 113.8|335 |195.0 [35.1 | 242 (241|342 3.55(3.69
1 102.0|30.0 |177.0 316 | 244 |2.37|3.40|3.53 | 3.67
(3 90.0 (265 |159.0 |28.0 | 245 |232|3.38|3.51 |3.64
Ya 778|229 |139.0 | 244 | 247 |228]3.36|3.49 |3.62
Y 654 (19.2 |118.0 |20.6 | 2.49 |223|3.34 | 3.47 | 3.60
Y2 528|155 | 973 |16.7 | 250 |2.19|3.32 | 3.45|3.58

L 6x6x1 748|220 | 709 [17.1 [1.80 [1.86|259|2.73 (287
% 66.2(19.5 | 638 [153 | 1.81 {1.82| 257|270 (285
Ya 5741169 | 563 |13.3 [1.83}1.78| 255|268 | 2.82
% 484 (142 | 483 [11.3 | 1.84 [1.73| 253 | 2.66 | 2.80
e 392|115 | 398 | 9.23( 1.86 [ 1.68| 251|264 (278
Ve 298| 872| 308 | 7.06| 1.88 | 1.64 (249|262 (275

L 5x5X 7 544116.0 | 355 | 103 | 1.49 157216 (230|245
Ya 4721139 | 315 | 9.06|1.51 [1.52}214 (228|242
I 324 950 225 | 631154 (1.43]210|224 (238
Yo 246| 722 175 | 484|156 (139|209 (222|235
Y16 206 6.05| 148 | 4.08)|1.57 [1.37 (208|221 234

L 4x4X % 370|109 | 153 | 562 1.19(1.27|1.74 | 1.88 | 2.03
Y 3147 922 133 | 480(1.20(1.23|1.72(1.86 { 2.00
Y2 256 750 111 | 395{1.22 |1.18}1.70 ( 1.83 | 1.98
% 196 572| 872 3.05|123(1.14|1.68|1.81 (195
%e 16.4| 480| 743 258|124 (1.12]11.67|1.80 [ 1.94
Va 132 388 6.08( 209|125(100(1.66(1.79{1.93

* Where no value of @, is shown, the angles comply with the noncompact section criteria of Specifica-
tion Sect. B5.1 and may be considered fully effective.

For F, = 36 ksi: C/=126.1/VQ,

For £, = 50 ksi: €/ = 107.0/V0Q,
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Y
DOUBLE ANGLES  e==xjr=="1,
Two equal leg angles l J )
Properties of sections s
Y
Wt. | Area AXIS X-X AXIS Y-Y a*
per Ft| of Radii of Gyration | Angles
Designation 2 2 I S r | ¥ [ Backto Back of | in Contact
Angles|Angles Angles, In.
th. [ 2] 4 | M3 |In.[in] 0| % | %
L 3%.x3%ex% |17.0 |4.97 | 573 |2.30 |[1.07 [1.01 |1.48 |i.61 [ 1.75
%e | 144 |4.18 | 490 |1.95 {1.08 | .990|1.47 (1.60 | 1.74
Ve |116 |338 [4.02 |159 |1.08 | 968(1.46 {159 |1.73
L3 x3 x% (188 |550 | 443 |214 | .898{ .932|1.29 |1.43 | 1.59
% |14.4 {422 | 352 |167 | 913| .888(|1.27 |1.41 | 1.56
%e |122 | 355 | 3.02 |1.41 | .922| .865/1.26 [1.40 | 1.55
Ya 9.8 (288 | 249 |1.15 | .930| .842{1.26 |1.39 | 1.53
e | 7.42(2.18 | 1.92 .8821 .939| .820|1.25 |1.38 | 1.52
L2%x21%x% (11.8 (347 197 {113 [ .7563| .762(1.07 {1.21 | 1.36
%e | 10.0 [293 [ 1.70 964 | .761| .740(1.06 [1.20 [ 1.35
Ya 82 [238 | 141 789 .769| .717{1.05 (1.19 [ 1.34
Y%e | 6.14]1.80 | 1.09 .606| .778| .694{1.04 |1.18 | 1.32
L2 X2 X% 94 (272 958 | 702 | .594| .636| .870{1.01 [1.17
%¢ | 7.841230 832 | .681| .601) .614| .859[1.00 | 1.16
Y% | 6.38|1.88 | .695| .494| .609| .502| .849| .989| 1.14
%e | 4.88]1.43 545 | 381 .617| .569| .840( .977} 1.13
Ya 330| 960| .380| .261| .626| .546| .831| .965] 1.11

tion Sect. B5.1 and may be considered fully effective.

For £, = 36 ksi:

C=126.1V0

For F, = 50 ksi:  C; = 107.0/V @,
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. xi}ﬁ

DOUBLE ANGLES
Two unequal leg angles

Properties of sections
Long legs back to back

Designati

on

Wi.
per Ft
2
Angles

Area
of
2
Angles

AXIS X-X

AXIS Y-Y

g

Radii of Gyration

Back to Back of
Angles, In.

Lb.

in.2

in?

0| %

Y

Angles
in Contact

Angles
Separated

L8x6 x

L8x4 x

L7x4 x

L6éx4 X

L 6x3%ex

L 5x3%ax

L5x3 X

%
Y16

Ya

¥
Y6

Yo
Y%
Y6

88.4
676
46.0

748
574
39.2

524
35.8
27.2

472
40.0
324
246

234
19.6

39.6
272
20.8
174

256
19.6
16.4
13.2

26.0
19.9
13.5

220
16.9
1.5

15.4
10.5
7.97

13.9

1.7
9.50
7.22

6.84
574

1.6
8.00
6.09
512

7.50
5.72
4.80
3.88

756

41.1

49.0
42.1
34.8
26.9

257
21.8

27.8
20.0
15.6
13.2

18.9
14.7
125
10.2

302
233
16.0

28.1
218
15.0

16.8
11.6
8.88

12.5

10.6
8.67
6.64

6.49
547

8.55
5.97
4.59
3.87

5.82
447
3.77
3.06

249
2.53
2.56

2.52
2.55
2,59

2.22
2.25
2.27

1.88
1.90
1.91
1.93

1.94
1.95

1.556
1.58
1.60
1.61

1.59
1.61
1.61
1.62

2.65
2.56
247

3.05
2.95
2.86

2.51
242
2.37

2.08
2.03
1.99
1.94

2.04
2.01

1.76
1.66
1.61
1.59

1.75
1.70
1.68
1.66

2.39 (2,52
235|248
232 (244

1.47 | 1.61
1.42 [ 1.55
1.38 | 1.51

1.48 | 1.62
144 1157
143 [ 1.55

1.55 [ 1.69
153 | 1.67
1.51 [ 1.64
1.50 [ 1.62

1.26 [ 1.39
1.26 | 1.38

1.40 | 1.53
1.35| 1.49
1.34 | 1.46
133|145

1121125
1101 1.23
1.08 | 1.22
1.08 | 1.21

2.66
2,62
257

1.75
1.69
1.64

1.76
1.71
1.68

1.83
1.81
1.78
1.76

1.53
1.51

1.68
1.63
1.60
1.59

1.40
1.37
1.36
1.34

For £, = 36 ksi:

* Where no value of @, is shown, the angles comply with the noncompact section criteria of Specifica-

tion Sect. B5.1 and may be considered fully effective.
C; = 126.1/VG,
For , = 50 ksi: €/ = 107.0/\/5:
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DOUBLE ANGLES H
Two unequal leg angles [, x‘i%
Properties of sections
Long legs back to back s
Y
wt | Area AXIS X-X AXIS Y-Y Q,*
per Ft| of Radii of Gyration
Designation 2 {2 | I | S| r |y | BacktoBack of

AnglesjAngles Angles, In.
. [m2 ] m* [m2|m |[m]o|%]|%

L4 x3%x' |238 | 7.00 | 106 |3.87 11.23 |1.25 |1.44 |1.58 | 1.72
% |18.2 | 534 | 835299 |1.25 |1.21 (1.42 |1.56 | 1.70
%e | 15.4 | 449 | 7.12 (253 (126 {1.18 [1.42 {1.55 | 1.68
Ya |124 | 363 | 583|205 |1.27 (1.16 (141 |1.54 [ 167

L4 x3 x% (222 | 650 | 10.1 |3.78 [1.25 (1.33 |1.20 |1.33 [ 1.48
% [17.0 | 497 | 793 (292 |1.26 (1.28 [1.18 |1.31 [ 145
%e | 144 | 418 | 676 |2.47 (1.27 |1.26 |1.17 |1.30 | 1.44
Va |116 [ 338 | 5541200 |1.28 |1.24 (1,16 (1.20 [1.43

L3%Xx3 x% 158 | 459 | 545225 (1.09.(1.08 |1.22 [1.36 | 1.50
%e | 132 | 3.87 | 466|191 [1.10 |1.06 [1.21 |1.35 | 1.49
Va {108 [ 313 | 3.83 155 |1.11 |1.04 [1.20 (1.33 | 1.48

L 3%x2%x% |144 | 422 | 512|219 (1.10 [1.16 | .976{1.11 | 1.26
%e |12.2 | 355 | 4.38 |1.85 [1.11 |1.14 | .966{1.10 | 1.25
Y | 98 | 288 | 3.60 (151 |1.12 [1.11 | .958(1.09 [ 1.23

L3 x2%x% [132 | 384 | 3.31 (162 | .928| .956{1.02 {1.16 | 1.31
Y. | 9.0 | 263 | 235|1.12 | .945| 911(1.00 [1.13 [1.28
%e| 677|199 | 181 .859( .954| .888| .993|1.12 | 1.27

L3 x2 x% |11.8 | 347 | 3.06]1.56 | .940(1.04 | .777| .91711.07
%e | 10.0 | 293 | 263 | 1.33 | .948]1.02 | .767| .903| 1.06
Yy | 82 | 238 | 217 |1.08 | .957| .993| .757| .891( 1.04
%e| 6.1 | 1.80 | 1.68 | .830| .966| .970| .749| .879| 1.03

L2%x2 X% |10.6 | 3.09 | 182 {109 | 768 .831| .819| .961| 1.12
%e| 90 | 262 | 158 932 .776| .809| .809| .948| 1.10
v | 7.2 [ 213 | 1.31| .763| .784| .787| .799| .935( 1.09
%e | 55 | 1.62 | 1.021 586 | .793| .764| .790| .923| 1.07

* Where no value of @, is shown, the angles comply with the noncompact section criteria of Specifica-
tion Sect. B5.1 and may be considered fully effective.

For F, = 36 ksi: C; = 126.1/VG;

For f, = 50 ksi: €} = 107.0/VG,
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Y P DOUBLE ANGLES
am— | ——x .Y Two unequal leg angles
‘ Properties of sections

Y Short legs back to back
Wt. | Area AXIS X-X : AXIS Y-Y Q.
per Ft| of Radii of Gyration | Angles
Designation 2 2 1 S r | v | Backto Back of | in Contact
AnglesiAngles Angles, In;

Lb. {2 i M3 { i {In| 0| % | %

L8x6 x1 884 (260 |776 |17.8 |1.73 [1.65 | 3.64|3.78 [ 3.92
Y% | 676 (199 | 614 |13.8 [1.76 |1.56 | 3.60|3.74|3.88
Yo | 46.0 |13.5 | 434 | 9.581.79 [1.47 | 3.56 | 3.69 | 3.83

L8x4 xi 748 {220 {233 | 7.88(1.03 [1.05 [3.95|4.10|4.25
Y% | 574|169 (187 | 6.1411.05 | .953| 3.90 | 4.05 | 4.19
% | 392|115 | 135 | 429(1.08 | .859|3.86 | 4.00 | 4.14

L7x4 x % | 524 [154 | 181 6.05|1.09 |1.01 | 335|349 |3.64
Y | 358 (105 | 131 423 (111 | 9171330 | 3.44 | 3.59
% | 272 | 797102 | 326|113 | .870{3.28 | 3.42 | 3.56

L6x4 x % | 472|139 |174 | 594|112 [1.08 | 2.80|2.94 | 3.08
% | 400 [11.7 | 1560 | 5.07(1.13 |1.05 | 2.78 [ 2.82 | 3.06
2 | 324 | 950(125 | 416(1.15 | .987| 2.76 | 2.0 | 3.04
¥s | 246 | 7.22| 9.81 | 3.21[1.17 | 941| 2.74 | 2.87 | 3.02

L6x3%x % | 234 | 6.84| 6.68 | 246 | .988( .787| 2.81 | 2.95 | 3.09
%e | 19.6 | 574 570 | 2.08| .996| .763| 2.80 | 2.94 | 3.08

L5x3%x % | 39.6 |[11.6 | 111 4,43 ( 977} .996| 2.33 | 2.48 | 2.63
. | 272 8.00( 810 | 3.12(1.01 | .906| 2.29 | 2.43 | 2.57
% |208 ] 6.09| 637 241102 | 861} 227 241 ]255
%e | 174 | 5.12| 544 | 2.04|1.03 | .838( 2.26 | 2.39 | 2.54

L5x3 X % | 256 | 750 516 | 2.29| .829| .750| 2.36 | 2.50 | 2.65
% | 196 | 572} 4.08| 1.78| .845| .704| 2.34 | 2.48 | 2.63
%e | 164 | 4.80| 349 | 1.51| .853| 681|2.33| 247 | 2.61
Ya | 132 | 3.88| 288 | 1.23| .861| .657|2.32|2.46 | 2.60

* Where no value of Qs is shown, the angles comply with the noncompact section criteria of Specifica-
tion Sect. B5.1 and may be con5|dered fully effective.

For f, = 36 ksi: G; = 126. 1WVa,

For £, = 50 ksi: ¢, = 107.0V/Q,
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DOUBLE ANGLES Y .
Two unequal leg angles \——1[—— ¥
Properties of sections UL ‘
Short legs back to back "Y**s
Wt | Area AXIS X-X AXIS Y-Y Q.
per Ft| of Radii of Gyration | Angles Angles
Designation 2 2 I S r | v | Back to Back of | in Contact | Separated
Angles|Angles Angles, In.

L. {2} in® |3 {in [In| O |% | %

L4 x3%x'. |238 | 7.00 (758 |3.03 {1.04 [1.00 |1.76|1.89 | 2.04
% (182 | 534 | 597 |235 |1.06 | .955(1.74 | 1.87 | 2.01
%e (154 | 449 | 510 [1.99 i.07 | .932( 1.73 { 1.86 | 2.00
Vs {124 | 363 [ 419 |1.62 [1.07 | .909|1.72 | 1.85 | 1.99

L4 x3 x% |222 | 650|485 (223 | .864| .627|1.82|1.96 [2.11
Y% |17.0 | 497 | 3.84 (1.73 | 879| .782| 1.80 | 1.94 | 2.08
%e (144 | 418 | 3.29 |1.47 | 887) .759| 1.79| 1.93 | 2.07
Y. |11.6 | 338 | 271 |120 | .B96|.736|1.78 [ 1.92 | 2.06

L3%x3 x3¥% |158 | 459 |3.69 |1.70 | .897| .830|1.53 | 1.67 | 1.82
%e [13.2 | 3.87 | 3.17 |1.44 | 905| .808| 1.52 | 1.66 | 1.80
% 1108 | 3.13 {261 (118 | 914} .785/ 152 (1.65]1.79

L 3%.x2%x% |14.4 | 422 | 218 [1.18 | .719| 660/ 1.60 | 1.74 | 1.89
%e | 122 | 355 | 1.88 [1.01 | .727| 637|159 |1.73 | 1.88
Ve | 98 288 | 1.55 | .B24| .735| .614| 158 (1.72 | 1.86

L3 x2%x% |13.2 | 384 | 208 |1.16 | .736| .706| 1.33 | 1.47 | 1.62
Ya | 90 | 263 { 1.49 | .808 | .753| .661| 1.31 | 1.45|1.60
%s| 677|199 | 1.15 | .620| .761| .638; 1.30 | 1.44 | 1.58

L8 x2 x3% [11.8 | 347 | 1.09 | .743| .659| .539| 1.40 ) 1.55 | 1.70
%e [10.0 | 293 | .941 | 634 .567| .516)| 1.39 | 1.53 | 1.68
Va | 820|238 | .784 | 520 .574( .493; 1.38 | 1.52 | 1.67
%e| 6.14| 1.80 | 613 | .401| .583| .470|1.37 | 1.51 | 1.66

L21%x2 x% (106 | 3.09 | 1.03 | .725| 577} 581|1.13|1.28 | 1.43
%e | 9.00| 262 | 893 | .620( 584 559) 1.12 | 1.26 | 1.42
Vs | 724|213 | 745 | 509 | .592( 537|1.11|1.25 | 1.40
%e | 550| 1.62 | 583 | .392 | .600| .514) 1.10 | 1.24 | 1.39

* Where no value of 0, is shown, the angles comply with the noncompact section criteria of Specifica-
tion Sect. B5.1 and may be considered fully effective.

For F, = 36 ksi: €/ = 126.1/VQ,

For £, = 50 ksi: G = 107.0/VQ,
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COMBINATION SECTIONS

Standard rolled shapes are frequently combined to produce efficient and economical
structural members for special applications. Experience has established a demand
for certain combinations. When propetly sized and connected to satisfy the design
and specification criteria, these members may be used as struts, lintels, eave struts
and light crane and trolley runways.

Properties of several combined sections are tabulated for those combinations
that experience has proven to be in popular demand. For properties, dimensions and
discussion of other combination shapes, see Light and Heavy Industrial Buildings,
Fisher, J. M. and D. R. Buettner, American Institute of Steel Construction, Inc.,
Chicago, IL 1979.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



1-83

COMBINATION SECTIONS
S shapes and channels
Properties of sections

Y
Total . AXIS X-X AXIS Y-Y
Wi Aotal S S
Beam Channel : rea W= |02 = :
per Ft I |y v 1y, r ¥ 1 S r rr
. {2 in® {2 | In. {in*|{m3| i |
S10x 25.4|C 8x11.5| 36.9|10.84| 176 | 27.2| 466 402 | 6.45| 39.4| 9.85| 1.91 | 2.44
x 25.4|C10x153| 40.7 |11.95| 186 | 276| 529 3.94 | 6.73| 742148 | 249 | 3.16
S12x 31.8|C 8x115| 43.3|1273} 299 | 39.8| 63.2( 484 | 750 420|105 | 1.82 | 238
X 31.81C10x15.3| 471113847 316 | 404) 714 478§ 782 768|154 | 236 | 3.06
x 40.8|C 10x15.3| 56.1 |16.48| 377 | 50.1} 80.0( 478 | 7.53| 81.0(16.2 | 222 | 294
S15x 429|C 8x115| 5441598 585 | 649 | 942| 6,05 | 9.01( 470|118 | 1.71 | 229
x 42.9|C 10x153]| 58.2 (17.09| 616 | 658|105 | 6.01 | 9.37| 81.8(16.4 | 2.19 | 2.94
S 18x 54.7|C 10x153| 70.0 (20.59| 1070 | 98.0(145 | 7.20 [10.88| 88.2(17.6 | 2.07 | 2.83
X 54.7|C12x20.7| 754 |22.19] 1130 | 998|164 | 7.15 |11.36 (150 {25.0 | 2.60 | 3.52
S20x 66 |[C10x153| 81.3|23.89( 1530 [ 130 | 181 8.00 |11.81 | 95.1{19.0 | 200 | 274
x 66 |C12x20.7| 86.7 |25.49| 1620 [ 132 |203 | 7.97 {1229 (157 {261 | 248 | 3.41
X 86 |C12x20.7|106.7 |31.39| 2050 [ 170 | 240 8.08 [12.04|176 293 | 237 | 3.27
1S24x 80 |C10x153] 95312799} 2610 {188 252 | 9.66 }13.86)110 218 |} 1.98 | 2.69
x 80 |C12x20.7|100.7 |29.59 | 2750 | 191 | 278 9.65 {1438 | 171 [285 | 241 | 3.31
x106 |C 12x20.7|126.7 | 37.29| 3660 | 258 | 345 9.90 114181206 (344 | 235 | 317
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Y
X Yo COMBINATION SECTIONS
y W shapes and channels
i - u
Properties of sections
Y
Total AXIS X-X AXIS Y-Y
Wt Total
Beam Channel " | Area §5=15=
per Ft I vy | Iy, r 17 1 S r rr
L. {2 m* {3 w3, | In|Wh*] 3| h | I
W 12x26 C10x15.3| 41.3(1214| 209 | 36.3| 705| 496| 822| 84.7| 169 | 264 | 3.23
W 14x30 C10x153| 453 {13.34( 420 | 46.1| 846 561 912 87.0]| 174 | 255 | 3.05
X43 C12x20.7| 63.7 118.69! 601 | 67.4]120 567 | 8921174 29.0 | 3.05 { 3.73
x61 C 15x33.9| 94.9 (2786 923 | 994|185 576 | 9.29 {422 56.3 | 3.89 | 4.65
W 16x36 C12x20.7| 56.7 |16.69| 670 | 62.8{123 6.34 [ 10.67 | 154 25.6 | 3.03 | 3.83
xX67 C 15x33.9] 100.9 | 29.66 | 1360 {126 |229 6.78 | 10.78 | 434 579 | 383 | 463
x67 |MC 18x42.7| 109.7 | 32.3 | 1430 | 128 |255 6.65|11.18 | 673 748 | 456 | 5.53
W 18x50 C12x20.7| 70.7 |20.79| 1120 | 97.4 | 166 7.34111.51| 169 28.2 | 2.85 | 3.66
x50 C 15x33.9| 83.9(24.66| 1250 | 100 | 211 711 12.47 | 355 473 | 379 | 4.74
X76 C 15x33.9]| 109.9 [ 32.26 | 1860 | 158 | 273 7.60(11.80 | 467 62.3 | 3.80 | 4.62
X76 |MC 18x42.7) 118.7 134.90] 1950 | 159 | 304 7.48 12,24 | 706 78.4 | 450 | 5.49
W 21x62 C12x20.7| 82.7 (2439 1800 | 138 |218 859 |13.01 | 187 31.1 | 277 | 3.60
X62 C 15x33.9( 959 (28.26| 2000 | 142 | 272 8.41114,06 | 373 437 | 363 | 4.65
x68 C 12x20.7] 88.7 |26.08| 1960 | 152 | 232 8.68 1293|194 323 | 272 | 3,53
X68 C 15x33.8| 101.9 {29.96 | 2180 { 156 | 287 8.52 | 13.95 | 380 50.6 | 3.56 | 457
x101 |MC 18x42.7{ 143.7 |42.4 | 3370 | 245 | 416 8.91|13.73 | 802 89.1 | 435 | 535
W 24x62 C 12x20.7] 827 (2429|2150 | 146 | 232 9.41/[14.74 ) 164 27.3 | 259 | 3.56
X62 C 15x33.9| 95.9 (28.16| 2410 | 151 293 9.25115.93 | 350 466 | 3.52 | 4.67
X68 C 12x20.7| 88.7 [26.19| 2450 | 168 | 258 9.67 | 14.53 | 199 332 | 276 | 3.60
X68 C 15x33.9| 101.9 | 30.06| 2720 { 173 | 321 9.50 | 15.67 | 385 514 | 3.58 | 4.63
x84 C 12x20.71 104.7 {30.79( 3040 { 212 | 303 9.93 | 14.35 1 223 372 | 269 | 3.48
X84 C 15%x33.9| 117.9 [ 34.66| 3340 | 217 | 368 9.82 | 15.40 | 409 546 | 344 | 445
x104 [MC 18x42.7| 146.7 | 43.2 | 4320 | 280 |475 |10.0 | 1541|813 90.3 | 434 | 5.38
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Y
COMBINATION SECTIONS Yo "
W shapes and channels
Properties of sections y
3
Y
Total AXIS X-X AXIS Y-Y
Wt I\otal s S
Beam Channel ' rea W =|0op =

per Ft 1 vy | 1y r ¥4 I S r T
. |2y in* [ w3 w2 | In || W3] In. | In
W 27x84 C 15x33.9| 117.9 [34.76 | 4050| 237 | 404 | 10.8 | 17.07| 421 | 56.1| 3.48 | 4.53
x114 | C15x33.9( 147.9 |43.46| 5450 327 | 495 | 11.2 |16.68| 474 | 63.2] 3.30 | 4.30
X146 {MC 18x42.7] 188.7 | 55.50 | 7360| 441 661 | 11.5 [ 16.70] 997 | 111 4.24 | 5.23
W 30%x99 C15x33.9] 1329 (39.06 | 5540| 300 | 480 | 11.9 [18.51| 443 | 59.1| 3.37 | 4.47
%99 IMC 18x42.7| 141.7 {41.70| 5830( 304 | 533 | 11.8 [19.18| 682 | 75.8| 4.04 | 5.36
x116 | C 15x33.9| 149.9 |44.16| 6590| 360 | 544 | 12.2 | 18.30| 479 | 63.9| 3.29 | 4.34
x116 |MC 18x42.7| 158.7 | 46.80 | 6900| 365 | 599 | 121 {18.93| 718 | 79.8| 3.92 | 5.19
x132] C15%x33.9] 165.9 |148.86| 7510 413 | 599 | 12.4 |18.17] 511 | 68.1| 3.23 | 4.43
x173 [MC 18x42.7] 215.7 | 63.40 (10400| 574 | 819 | 12.8 | 18.16| 1150 | 128 426 | 5.23
W33x118| C 15x33.9| 1519 {44.66| 7900| 395 | 596 | 13.3 {20.01| 502 | 66.9} 3.35 | 4.42
X118 |MC 18x42.7{ 160.7 1 47.30| 8280 400 | 656 | 13.2 {2069 | 741 823 3.96 | 5.26
x141| C15x33.9|174.9 |51.56| 9580| 484 | 689 | 13.6 |19.79| 561 | 74.8| 3.30 | 4.29
X141 1MC 18x42.7| 183.7 | 54.20 | 10000| 490 | 751 | 13.6 | 20.42| 800 | 88.9| 3.84 | 5.07
x152 |MC 18x42.7| 194.7 | 57.30 {10800 531 | 793 | 13.7 [20.33| 827 | 91.9| 3.80 | 5.01
W 36x150| C 15x33.9(183.9 | 54.16111500| 546 | 765 | 146 |21.15| 585 78.0! 3.29 | 4.30
X150 |MC 18x42.7( 192.7 | 56.80 112100 553 | 832 | 14.6 |21.81| 824 916| 3.81 | 507
x170 [MC 18x42.7| 212.7 | 62.60 | 13700| 631 | 911 | 148 | 2164 | 874 | 97.1| 3.74 | 4.95
X194 |MC 18x42.7| 236.7 1 69.60|15400| 717 | 995 | 14.9 |21.47| 929 | 103 3.65 | 4.84
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Y
dr2|diz2
=N T, COMBINATION SECTIONS
X X Two channels
X, [N Properties of sections
Y
Total AXIS X-X AXIS Y-Y
. . Total
Vertical | Horizontal | Wt Area S, =|8=
Channel Channel | per Ft I |, w | Iy, r W 1 S r X
. [m2]m* w2 {2 | In|*|{ W3] In | In
C3x 41 [ C 4x 54 95 | 280 3.0 14 3.0 1.04 | 220 40| 20120 | 044
C4x 54 { C 4x 54| 108 | 3.18 | 65 23 49 | 143 | 2.86 42| 21| 114 | 046
C 5x 67| 121 | 356 6.9 23 55| 139 | 294 78| 31| 148 | 046
C5x 67| C 5x 6.7 134 | 394 | 128 35 8.0 | 1.80 | 3.60 80| 32| 142 048
C 6x 82| 149 | 437 | 134 36 89 | 175|370 | 136| 45| 1.76 | 048
C 7x 98 | 1655 | 4.84 | 140 3.7 98 | 1.70 | 3.79 | 21.8( 6.2 | 212 [ 0.48
Cé6x 82 | C 5x 6.7' 149 [ 437 | 215 | 51 | 109 | 2.22 | 4.22 82| 33137 | 051
C 6x 82| 164 | 480|225 | 52| 121 | 216 | 434 | 138| 46 | 1.70 | 0.51
C 7x 98 180 | 527 | 234 | 52| 133 | 211 | 445 | 220| 6.3 | 2.04 | 0.51
C 8x115] 197 | 578 | 243 | 53 [ 145 | 205 | 455 | 33.3| 83 | 240 | 0.51
C 9x134 | 216 | 634 | 25.2 54 | 158 | 199 | 464 | 486| 108 | 277 | 0.51
C10x153 | 235 | 689 | 260 | 55| 169 | 194 [ 470 | 681 136 | 3.14 | 0.51
C7x 98| C 6x 82| 180 | 5.27 | 353 71 1187 1 259 | 495 1 141) 47 ) 1.63 | 0.54
C 7x 98| 196 | 574 | 367 | 72| 173 | 253 | 508 | 223} 64 | 1.97 | 0.54
C 8x115| 213 | 6.25 | 38.0 73 | 188 | 247 | 520 | 336| 84 | 232 | 054
C 9x134 | 232 | 681393 | 74 | 205 | 240 | 531 | 489 109 | 268 | 0.54
C10x153 | 251 | 7.36 | 405 751219 | 234 | 539 | 68.4| 13.7 | 3.05 | 0.54
C8x115 | C 6x 82| 19.7 | 578 | 524 95| 196 | 3.01 | 553 | 144 48 | 1.58 | 0.57
C 7x 98| 213 | 625|545 | 96 | 216 | 295|568 | 226| 65| 1.90 | 057
C 8x115| 23.0 | 6.76 | 564 97 1236 | 289|582 33.9| 85| 224 | 057
C 9x134 | 249 | 732 | 584 | 98 | 256 | 282 | 595 | 49.2| 109 | 259 | 057
C10x153 | 26.8 | 7.87 | 60.0 99 | 275|276 | 6.06 | 68.7| 13.7 | 295 | 0.57
C12x20.7 | 322 [ 947 | 644 | 102 | 326 | 261 | 630 (130 | 217 | 371 | 0.57
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Y
di2|d/2
COMBINATION SECTIONS = 'Tyz
Two channels X X
Properties of sections X N
KJ
Y
Total ot AXIS X-X AXIS Y-Y
Vertical Horizontal | Wt. Area S =|8=
Channel Channel |per Ft I vy | 17y, r ¥ 1 S r X4
L. {2 m4 |2 m3|in | [ W*|WM3] in | In
C 9x134| C 7x 98| 232 | 6.81| 777 124 | 263|338 | 6.26| 23.1| 66 | 1.84 | 0.60
C 8x11.5| 249 | 7.32| 805 126 | 28.7| 332 | 6.42] 344| 86 | 217 | 0.60
C 9x134| 268 | 7.88| 833 127 | 31.2| 325 | 6.57| 49.7| 11.0 | 251 | 0.60
C10x15.3| 28.7 | 843| 856 128 | 335| 3.19 | 6.69| 69.2| 13.8 | 2.86 | 0.60
C12x20.7| 341 |10.03| 91.7| 131 | 398 3.02 | 6.98( 131 21.8 | 361 | 0.60
C 10x15.3| C 8x115] 268 | 7.87| 110 | 158 | 342 3.75 | 7.00( 349 87 | 211 | 0.63
C 9x134|28.7 | 843| 114 | 159 | 372 3.68 | 7.16| 50.2| 11.2 | 244 | 0.63
C 10x15.3| 30.6 | 8.98| 117 | 161 | 39.9| 3.61 | 7.30( 69.7| 13.9 | 279 | 0.63
C 12%x20.7| 36.0 |10.58| 126 | 16.4 | 475} 345 | 7.64 | 131 219 | 352 | 0.63
C 15x33.9| 49.2 {14.45| 141 173 | 63.7| 3.13 | 8.18|317 423 | 469 | 0.63
C12x20.7] C 9x13.4| 341 {10.03| 207 | 252 | 514 | 454 | 821 518| 115 | 227 | 0.70
C 10x15.3]| 36.0 |10.58( 213 { 254 | 55.0| 448 | 838} 71.3| 143 | 260 | 0.70
C12x20.7| 41.4 |12.18( 228 | 259 | 653 432 | 8.79}133 221 1330 | 0.70
C 15x33.9| 54.6 |16.05( 256 | 27.0 | 87.8| 4.00 | 948319 | 425 { 446 | 0.70
C 15x33.9] C10x15.3| 49.2 (14.45| 474 | 488 | 856 572 | 971 755| 151 | 229 | 0.79
C 12x20.7| 54.6 |16.05{ 509 | 49.9 | 99.8| 5.63 | 10.19 | 137 229 | 292 | 0.79
C 15x33.9| 67.8 |19.92] 575 | 52.0 (132 | 537 (11.06|323 | 43.1 | 403 | 0.79
MC 18x42.7| 76.6 |[22.56| 608 | 53.1 | 152 5.19 [ 11.45]| 562 62.5 | 499 | 0.79
IMC 18x42.7| C12x20.7| 63.4 |{18.69| 860 | 729 (133 6.78 [ 11.80| 143 239 ( 277 | 0.88
C 15x33.9| 76.6 |2256| 975 | 76.1 | 174 | 657 (1280|329 | 439 | 3.82 | 0.88
MC 18x42.7| 85.4 |25.20/1030 | 77.6 {200 | 6.40 | 1329568 | 63.2 | 475 | 0.88
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T
yzl COMBINATION SECTIONS
X Channels and angles
(L Properties of sections
3 Long leg of angle turned out
X1y X2
Total | - AXIS X-X AXIS Y-Y
Wt Am| s =|s S =5
Channel Angle . [ Area 1 =02 = 1 =02 =
per Ft gl T 10 | T (o m] T | %
L, {2 {4 w2 m3 . | [ i3 In3|in | In
C 6x 82| L2vx2ux¥ | 123|359 | 179 80| 4.8|224|224| 26| 1.0 | 1.4 | 085|260
L3 x2%x¥% | 127 |371| 185| 85| 4.8[223|217| 36| 12 | 19 |0.98 3.0
L3%x3 x¥ | 136 | 3.96 | 19.0| 89| 49|219(213| 49| 1.4 | 2.4 |1.11]3.40
x%e | 148 | 433 | 19.8| 98| 50|214(202| 57| 1.7 | 27 |1.14|331
L4 x3 x% | 140 | 409 | 195 95| 50(219|206| 65| 1.7 | 3.1 [1.26(3.79
C 7x 98| L2%x2%x% | 139 | 406 | 285106 | 6.6|265|268| 3.0 1.1 | 1.6 |0.86 267
L3 x2%x% | 143 | 4.18 | 20.3(11.2| 6.7]265|261| 40| 1.3 | 20 |0.98|3.09
L3%x3 x% | 152 | 443 | 30.0{11.8| 6.7|260(254| 54| 16 | 26 |1.10]3.48
x%e | 16.4 | 480 | 31.2|129| 6.8|255(242| 63| 1.8 [ 29 [1.14 340
L4 x3 xV% | 156 | 456 | 30.8(12.4| 68(260|248| 7.1| 18 | 3.2 [1.25]|3.88
x%he | 17.0 | 496 | 32.0[13.7| 69254 |235| 83| 22 | 36 [1.20(3.78
C 8x115| L3 x2%x% | 160 | 469 | 43.9/14.3| 89(306(307| 46| 1.4 | 22 [0.99|3.16
L3%x3 x% | 169 |4.94 | 44.9{15.1| 9.0(302(298] 60| 1.7 | 27 [1.10]356
X%he | 18.1 | 531 | 46.7|16.4| 9.0(297(284| 69| 20 | 3.0 |1.14{3.48
L4 x3 xv | 173 | 507 | 46.0(158] 9.0(301|291| 7.8| 20 | 3.4 |1.24|397
X%he | 18.7 | 547 | 47.8[17.3| 9.1|296(276| 9.0| 23 | 3.8 |1.28|3.87
L5 x3Vex%e | 202 | 5.94 | 49.9/18.9| 9.3[290|264|147| 32 | 56 | 157|464
C 9x134 | L3 x2%x% | 17.9 | 525 ( 63.1{17.8(11.6 (347 354 52| 1.6 | 23 [0.99(3.22
L3%x3 x% | 188 | 550 | 64.6/18.8|11.6(343345| 67| 1.8 | 29 |1.10|3.64
X%e | 20.0 | 5.87 | 67.1/20.4|11.7|338(320| 7.7| 22 | 32 |1.14|355
L4 X3 xV% | 192 |5.63 | 66.0/19.6(11.7|342|3.37| 85| 21 | 36 |1.23(4.05
X%s | 20.6 | 6.03 | 68.7|21.4]|11.8(337 (320 99| 25 | 40 |1.28{3.96
L5 x3%x%e | 221 | 650 | 71.4|23.4|120(3.31|3.06|158| 3.3 | 59 |1.56|4.74
C10x153 | L3%x3 x% | 207 | 6.05 | 89.3(22.8|14.7|3.84(391| 74| 20 | 31 [1.11|370
x%he | 21.9 | 642 | 92.7|24.8|14.8(380(3.74| 85| 2.3 | 3.4 |1.15]362
L4 x3 x% | 21.1 |6.18 | 91.1|23.8|14.8(384|3.83| 94| 23 | 38 |1.23]4.12
X%he | 22.5 | 658 | 94.725914.9(379|3.65|108| 2.7 | 42 |1.28|4.03
L5 X3Y%x%e | 24.0 | 7.05 | 98.4|28.2|15.1 |3.74|3.49|16.9 | 35 | 6.1 |155|4.83
X% | 25.7 | 7.54 (102 [30.6(15.2{3.67(3.33(19.2| 4.1 | 6.7 [1.60(4.73
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Y
e
COMBINATION SECTIONS -
Channels and angles 'y
Properties of sections Vi
Long leg of angle turned out :l
x! Y x2
Totel |- AXIS X-X AXIS Y-Y
Wi Amal s, =|8 s, =8
Channel Angle ; rea =02 = =02 T
per Ft I Vil T T (g im| T %
L. [ 2|4 {3 3] | in. In4m3 {3 in | In
C12x207 | L3%x3 x% | 261 | 7.65| 164 [332|23.214.63]494| 95| 25 | 37|1.12(384
x%s | 273 | 8.02| 170 | 35.8|23.5{4.61[4.75|10.7| 28 | 4.0|1.16|3.77
L4 x3 x% | 265 | 7.78| 167 | 34.4 | 23.4|4.63|4.86 | 116| 27 | 4.4|1.22|4.28
x%e | 279 | 8.18| 173 | 37.2|23.6(4.60 | 4.66|13.2| 3.2 | 4.8]1.27|4.20
L5 x8%x%e | 294 | 865|180 |40.2 239|456 |4.47|199| 40 | 6.8]152|5.02
x% | 311 | 9.14] 186 |43.4 |24.1|4.51|4.29|225| 46 | 7.5]| 157|493
L6 x4 x% | 330 | 9.70| 192 | 466 |24.3|4.45|4.12(|33.2| 58 | 10.3{1.85 |5.72
XY, | 369 |10.84| 202 |53.2|24.7(4.32|3.80|406| 7.3 | 11.9]1.93 552
C12x25 | L3%x3 x% | 304 | 891|180 | 354 |26.1|4.50|5.09(10.2| 26 | 3.8(1.07|3.87
x%s | 316 | 9.28| 187 |38.0|26.4 | 449 |4.92|11.4| 30 | 42]|1.11|381
L4 x3 xv | 308 | 9.04| 183 | 366 |26.3|4.50|502|123| 28 | 45[1.17|4.32
X%e | 322 | 8.44| 190 | 39.3|26.6(4.49|4.84|139| 33 | 50]1.22|4.25
L5 X3%x%s | 337 | 9.91| 197 | 423|269 |4.46|467|208| 41 | 7.0!1.45|5.09
X% | 354 |10.40| 204 | 45.4|27.2|4.43|4.49|235| 47 | 7.7]1505.00
L6 x4 x% | 37.3 (1096 211 |48.7|27.5(4.39|4.33 |345| 59 | 107 | 1.7 | 5.81
XV | 412 |12.10| 223 | 55.3|28.0|4.29|4.03| 423 | 75 | 12.4]1.87 | 563
C15x339 | L4 x3 xVv | 39.7 |11.65| 383 |56.7 [45.1|5.73|6.52 [ 16.8| 3.7 | 58]1.20|4.49
X%he | 41.1 |12.05| 395 | 62.4 | 45.6(5.7316.33 | 18.7 | 42 | 6.3]1.25|4.43
L5 x3%x%s | 42.6 [12.52| 408 | 66.5|46.1 |5.71|6.14 |26.2| 49 | 85|1.45|5.30
x% | 44.3 [13.01| 421 | 70.8 | 465 |569|5.94|29.3| 56 | 9.2|150|5.23
L6 x4 x% | 462 |13.57| 434 |75.4|46.9 | 565|576 |41.3| 6.8 | 12.4 [ 1.75|6.06
X% | 50.1 |14.71| 458 | 84.8|47.7 | 558 | 5.40 | 50.3| 8.5 [14.3|1.85]5.89
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A
A T COMBINATION SECTIONS
X X Channels and angles
2 F—J Tl Properties of sections
+ U, T % Shortleg of angle turned down
[P G R P
Y
Totl | AXIS X-X AXIS Y-Y
wt Aoa S =8 S, =8
Channel Angle : rea |01 = |02 = 1 =102 =
) per Ft vy | T | TS
L, {2 w2 w2 | (I w3 w3 n | in
C 6x 82| L3x2%xVs 127 | 371 | 60| 59| 261|421 | 24| 44 [122]225
L3x3 XV 131 | 384 | 61| 62|268|456| 28| 46| 126|218
L4x3 XV 140 | 409 | 64| 62 |263|446| 38| 66| 1.64 | 285
L5X3 x%e | 164 | 480 | 75| 6.4 (255|416 | 60| 93 | 205333
L6x3%x%e | 180 | 527 | 7.7 | 68| 256 | 445 | 84 | 121 | 247 | 3.82
C 7x 98| L3x2%x% 143 | 418| 80| 78 (300 {470 | 26| 50| 119|232
L3x3 x% | 147 | 431 | 80| 82 (307 |505| 29| 52| 123|225
L4x3 XY 156 | 456 | 85| 82[303|493| 39| 75| 160295
L5x3 x%e | 180 | 527|100 | 85295 |4.60| 6.1 105|201 | 3.47
L6x3%x%e | 196 | 574|103 | 89 | 296 | 487 | 86| 136 | 2.44 | 3.98
C 8x115 | L3x2%x% 160 | 469 | 104 | 102|339 | 520 | 27| 56| 1.16 | 2.37
L3x3 X% 164 | 482|104 | 106|345 |555| 30| 58| 1.20 | 2.31
L4x3 XY 173 | 507109 | 106|342 | 542 | 40| 83 | 155 | 3.03
L5x3 x%e | 197 | 578|129 | 110|336 |506 | 63| 11.7 [ 1.97 | 3.58
L6x3%x%e | 213 | 625|133 | 114 | 336|531 | 87| 152 | 240 | 4.13
C 9x134 | L3x2%XY% 179 | 525|13.1 (129|378 | 571 | 28| 62| 1.14 | 2.40
L3x3 XV 183 | 538|131 (134|384 | 607 | 32| 65| 118235
L4X3 XV 192 | 563|138 | 135|381 (593 | 42| 92 151|310
L5x3 x%e | 216 | 634 | 162|139 | 376 | 554 | 6.4 | 129 | 1.92 | 3.68
L6x3%x%e | 232 | 681|167 | 144 | 377|578 | 89| 169 | 236 | 4.26
C10x153 | L3x2%xVs 198 | 580|162 | 160|417 |622| 30| 68 1.12 | 2.42
L3x3 x% | 202 | 593 | 161|165 {422 658 | 34| 7.1 | 1.16 | 2.37
L4x3 x% | 211 | 618 | 17.0 | 166 | 420 | 643 | 43| 100 | 148 3.15
L5x3 x%s | 235 | 689|199 | 17.1 [ 417 | 602 | 65| 140 | 1.88 | 3.76
L6x3%x%e | 251 | 736|205 | 17.7 | 418 | 625 | 9.0 | 183 | 231 | 436
C12x20.7 | L3x2%xv% | 252 | 740|243 | 2471490 |732| 36| 86 1.10] 247
L3x3 x% | 256 | 753 (240|253 |495|769| 40| 89| 1.13 | 243
L4x3 xv% | 265 | 778 | 253 | 255 | 495 | 7.54 | 47 | 122 | 1.40 | 3.25
L5x3 x%e | 289 | 849|292 | 263|494 |7.11| 69| 170|178 | 3.92
L6x3%x%s | 305 | 896|301 | 271|497 |733| 93| 224 | 219 | 450
C15x339 | L3x3 x% | 388 | 1140 | 427 | 472 (595|945 | 56| 135 [ 1.10 | 2.48
L4x3 xV% | 397 | 1165 | 445 | 47.7 | 596 | 931 | 59| 172 | 1.30 | 3.35
L5x3 x%s | 421 | 12.36 | 50.1 | 49.1 | 601 | 891 | 7.8 | 234 | 161 | 4.12
L6x3%x%s | 437 | 12.83 | 51.4 | 50.3 | 6.05 | 9.15 | 10.2 | 30.7 | 1.97 | 4.88
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STEEL PIPE AND STRUCTURAL TUBING
DIMENSIONS AND PROPERTIES

GENERAL

When designing and specifying steel pipe or tubing as compression members, refer
to comments in the notes for Columns, Steel Pipe and Structural Tubing, p. 3-35. For
standard mill practices and tolerances, refer to p. 1-155. For material specifications
and availability, see Table 3, p. 1-92.

STRUCTURAL TUBING

The tables of dimensions and properties of square and rectangular structural tubing
(unfilled) list a selected range of frequently used sizes. For dimensions and proper-
ties of other sizes, refer to manufacturers’ catalogs.

The tables are based on an outside corner radius equal to two times the specified
wall thickness. Material specifications stipulate that the outside corner radius may
vary up to three times the specified wall thickness. This variation should be consid-
ered in those details where a close match or fit is important.

STEEL PIPE

The tables of dimensions and properties of steel pipe (unfilled) list a selected range
of sizes of Standard, Extra Strong and Double-extra Strong pipe. For a complete
range of sizes manufactured, refer to manufacturers’ catalogs. The properties and di-
mensions table also shows the relationship between Standard, Extra Strong and
Double-extra Strong pipe with pipe ordered by Schedule Number (see ASTM A53
for a more complete listing of pipe diameters).
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TABLE 3
Availability of Steel Pipe and Structural Tubing
According to ASTM Material Specifications

EdAvailable.
INot available.

1. Awvailable in mill quantities only; consult with producers.
2. Normally stocked in local steel service centers.
3. Normally stocked by local pipe distributors.

5 I Shape
Minimum | Minimum
Yield Tensile
ASTM Stress Stress Square &
Steel Specification | Grade (ksi) (ksi) Round | Rectangular | Availability
Electric- A53
Resistance Welded | Type E B 35 60 Note 3
Seamless Type S B 35 60 Note 3
A 33 45 Note 1
B 42 58 Note 1
C 46 62 Note 1
Cold Formed A500
A 39 45 Note 1
B 46 58 Note 2
o] 50 62 Note 1
Hot Formed - A501 - 36 58 Note 1
| 50 70 Note 1
High-strength 618 | 50 70 Note 1
Low-alloy
H] 50 65 Note 1
Notes:
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1-93

PIPE
Dimensions and propertles
Dimensions Weight Properties
Nominal | Qutside | Inside Wall pft::t A ! s Schedule

Diameter | Diameter | Diameter | Thickness |  pjain in.2 In.4 3 | rq No.

In. In. In. in. Ends ’ ) ’ ’

Standard Weight
Ve .840 622 108 .85 .250 017 .041 .261 40
Ya 1.050 .824 113 1.13 .333 .037 .071 .334 40
1 1.315 1.049 133 1.68 494 .087 133 421 40
1 1.660 1.380 .140 2.27 .669 .195 .235 .540 40
1% 1.900 1.610 145 2.72 .799 310 .326 .623 40
2 2.375 2.067 .164 3.65 1.07 .666 .561 787 40
2 2.875 2.469 .203 5.79 1.70 1.53 1.06 .847 40
3 3.500 3.068 216 7.58 2.23 3.02 1.72 1,16 40
3% 4.000 3.548 .226 9.11 2.68 4.79 2.39 1.34 40
4 4.500 4.026 237 10.79 3.17 7.23 3.21 1.51 40
5 5.563 5.047 .258 14.62 4.30 15.2 5.45 1.88 40
6 6.625 6.065 .280 18.97 5.58 28.1 8.50 2.25 40
8 8.625 7.981 322 28.55 8.40 72.5 16.8 2.94 40
10 10.750 | 10.020 .365 40.48 | 119 181 29.9 3.67 40
12 12.750 | 12.000 375 49.56 | 14.6 279 43.8 4.38 —
Extra Strong
Yo .840 .546 147 1.09 .320 .020 .048 .250 80
Ya 1.050 742 .154 1.47 433 .045 .085 .321 80
1 1.315 957 179 217 .639 .106 161 407 80
1Va 1.660 1.278 191 3.00 .881 .242 .291 524 80
1% 1.900 1.500 .200 3.63 1.07 .391 412 .605 80
2 2.375 1.939 218 5.02 1.48 .868 731 .766 80
22 2.875 2.323 276 7.66 2.25 1.92 1.34 924 80
3 3.500 2.900 .300 10.25 3.02 3.89 2.23 1.14 80
3% 4.000 3.364 318 12.50 368 | 6.28 3.14 1.31 80
4 4.500 3.826 .337 14.98 4.41 9.61 427 | 1.48 80
5 5.563 4.813 375 20.78 6.11 20.7 7.43 1.84 80
6 6.625 5.761 432 28.57 8.40 40.5 12.2 2.19 80
8 8.625 7.625 .500 43.39 | 12.8 106 245 2.88 80
10 10.750 9.750 .500 54.74 | 1641 212 394 3.63 60
12 12.750 | 11.7560 .500 65.42 | 19.2 362 56.7 4.33 —
Double-Exira Strong

2 2.375 1.503 .436 9.03 2.66 1.31 1.10 .703 —
22 2.875 1.771 552 13.69 4.03 2.87 2.00 .844 —
3 3.500 2.300 .600 18.58 5.47 5.99 3.42 1.05 —
4 4.500 3.152 674 27.54 8.10 15.3 6.79 1.37 —
5 5.563 4.063 .750 38.55 | 11.3 33.6 12.1 1.72 —_
6 6.625 4.897 .864 53.16 | 15.6 66.3 20.0 2.06 —
8 8.625 6.875 .875 7242 | 21.3 162 37.6 2.76 —

The listed sections are available in conformance with ASTM Specification A53 Grade B or
A501. Other sections are made to these specifications. Consult with pipe manufacturers or
distributors for availability.
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( STRUCTURAL TUBING
Square
Dimensions and properties

Dimensions Properties**

Nominal® |\ Thickness | WEOM |\ pea | 7 s r J 7

Size per Ft

In. In. Lb. In.2 in* In3 In. In.* In.3

16x16 | 06250 | % | 127.37 || 374 | 1450 182 6.23 2320 | 214
05000 | % | 10330 || 304 | 1200 150 6.29 1890 | 175
03750 | % 7852 || 23.1 931 116 6.35 1450 | 134
03125 | %e | 6587 | 194 789 98.6 6.38 1220 | 113

14x14 | 06250 | % | 11036 || 324 952 136 542 1530 | 161
05000 | % 89.68 || 26.4 791 113 5.48 1250 | 132
03750 | % 68.31 || 20.1 615 87.9 554 963 | 102
03125 | %e | 57.36 | 16.9 522 746 557 812 86.1

12x12 | 06250 | % 9334 || 274 580 96.7 460 943 | 116
0.5000 | % 76.07 || 224 485 80.9 4.66 777 95.4
03750 | % 58.10 || 17.1 380 63.4 472 599 739
03125 | %e | 48.86 | 144 324 54.0 475 506 62.6
02500 | v 3943 || 11.6 265 441 478 410 50.8
0.1875 | %e | 2984 || 877 | 203 338 481 312 387

10x10 | 06250 | % 76.33 || 224 321 64.2 378 529 776
05625 | %s | 69.48 | 204 297 59.4 3.81 485 713
05000 | % 62.46 || 18.4 271 54.2 384 439 64.6
03750 | % 47.90 || 14.1 214 429 3.90 341 50.4
03125 | %s | 4035 || 119 183 367 3.93 289 428
0.2500 | % 3263 || 959 | 151 30.1 3.96 235 349
01875 | %s | 2473 || 727 | 116 232 3.99 179 26.6

9x 9 | 06250 | % 67.82 || 19.9 227 50.4 337 377 615
05625 | %s | 61.83 | 18.2 211 46.8 3.40 347 56.6
05000 | % 55.66 || 16.4 193 429 343 315 514
03750 | % 4279 || 126 154 34.1 3.49 246 403
03125 | %s | 3610 | 106 132 20.3 353 209 343
02500 | % 2923 || 859 | 109 24.1 356 170 28.0
0.1875 | %s | 2218 || 652 838 18.6 3.59 130 214

*Qutside dimensions across flat sides.
**Properties are based upon a nominal outside corner radius equal to two times the wall
thickness.
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STRUCTURAL TUBING |
Square
Dimensions and properties
Dimensions Properties**
Nominal* . Weight
Size Wall Thickness per Ft Area I S r J V4
In. in. Lb. In.2 In.* in3 in. In# In.3
8x8 0.6250 % 59.32 17.4 153 38.3 2.96 258 472
0.5625 Y16 54.17 15.9 143 35.7 3.00 238 43.6
0.5000 Yo 48.85 14.4 131 32.9 3.03 217 39.7
0.3750 % 37.69 111 106 26.4 3.09 170 31.3
0.3125 % 31.84 9.36 90.9 22.7 3.12 145 26.7
'0.2500 Ya 25.82 7.59 75.1 18.8 3.15 118 21.9
0.1875 Yis 19.63 5.77 58.2 14.6 3.18 90.6 16.8
<7 0.5625 Y16 46.51 13.7 914 26.1 2.59 154 323
0.5000 Y2 42.05 124 84.6 24.2 2.62 141 29.6
0.3750 % 32.58 9.58 68.7 19.6 2.68 112 23.5
0.3125 e 27.59 8.11 59.5 i7.0 2.71 95.6 20.1
0.2500 Ya 22.42 6.59 494 141 274 78.3 16.5
0.1875 Y6 17.08 5.02 38.5 11.0 277 60.2 127
6X6 0.5625 Y6 38.86 11.4 54.1 18.0 2.18 92.9 22.7
0.5000 Yo 35.24 104 50.5 16.8 2.21 85.6 20.9
0.3750 % 27.48 8.08 41.6 13.9 2.27 68.5 16.8
0.3125 e 23.34 6.86 36.3 121 2.30 58.9 14.4
0.2500 Ya 19.02 5.59 30.3 10.1 233 48.5 11.9
0.1875 Y6 14.53 4.27 23.8 7.93 2.36 375 9.24
5X5 0.5000 Yo 28.43 8.36 27.0 10.8 1.80 46.8 13.7
0.3750 % 22.37 6.58 22.8 9.11 1.86 38.2 11.2
0.3125 % 19.08 5.61 20.1 8.02 1.89 33.1 9.70
0.2500 Ya 15.62 4.59 16.9 6.78 1.92 274 8.07
0.1875 Y6 11.97 3.52 134 5.36 1.85 213 6.29

*Qutside dimensions across flat sides.

**Properties are based upon a nominal outside corner radius equal to two times the wall

thickness.
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STRUCTURAL TUBING
Square
Dimensions and properties

Dimensions Properties™*
Nominal™ . Weight
Size Wall Thickness per Ft Area I S r J V4
In. In. Lb. in.2 In.* .3 In. In.* In.2
4.5%x4.5 0.2500 Ya 13.91 4.08 121 5.36 1.72 19.7 6.43
0.1875 %6 10.70 3.14 9.60 427 1.75 15.4 5.03
4x4 0.5000 Yo 21.63 6.36 12.3 6.13 1.39 21.8 8.02
0.3750 % 17.27 5.08 10.7 5.35 1.45 18.4 6.72
0.3125 Y6 14.83 436 9.58 479 1.48 16.1 5.90
0.2500 Ya 12.21 3.59 8.22 411 1.51 135 497
0.1875 Yie 9.42 2.77 6.59 3.30 1.54 10.6 3.91
3.5%3.5 0.3125 Y 12.70 3.73 6.09 3.48 1.28 10.4 435
0.2500 Ya 10.51 3.09 5.29 3.02 1.31 8.82 3.70
0.1875 Y16 8.15 2.39 4.29 2.45 1.34 6.99 2.93
3x3 0.3125 Y 10.58 31 3.58 2.39 1.07 6.22 3.04
0.2500 Ya 8.81 2.59 3.16 210 1.10 5.35 2.61
0.1875 Y6 6.87 2,02 2.60 1.73 1.13 4.28 2.10
2.5%x25 0.3125 Y 8.45 2.48 1.87 1.50 0.868 3.32 1.96
0.2500 Ya 7.1 2.09 1.69 1.35 0.899 292 1.7
0.1875 Y6 5.59 1.64 1.42 1.14 0.930 2.38 1.40
2%2 0.3125 Y6 6.32 1.86 0.815 0.815 0.662 1.49 in
0.2500 Ya 541 1.59 0.766 0.766 0.694 1.36 1.00
0.1875 Ys 432 127 0.668 0.668 0.726 1.15 0.840

*Qutside dimensions across flat sides.
**Properties are based upon a nominal outside corner radius equal to two times the wall
thickness.
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STRUCTURAL TUBING
Rectangular X X
Dimensions and properties ‘
Y
Dimensions Properties**
Nominal*| — Wall | Weight || , - X-X Axis Y-Y Axis y
Size | Thickness | per Ft L | 5 | & | & I, S | & I
in. In. L. {24t mB w3 | m*|{m¥|in3] m [m?
20x12 (0.5000| > |103.30 || 30.4 [ 1650 (165 (201 |7.37| 750 [125 |141 4.97 | 1650
0.3750 | % 7852 || 231 | 1280 (128 (154 | 7.45 | 583 9721109 | 5.03 | 1270
0.3125| %e | 65.87 || 19.4 [ 1080 [ 108 | 130 | 7.47 | 495 825 91.8| 5.06 | 1070
20x 8 10.5000| % 89.68 || 26.4 | 1270 [127 (162 | 6.94 | 300 75.1| 84.7| 3.38 | 806
0.3750 | % 68.31 | 20.1 | 988 | 988 (125 |[7.02]| 236 59.1| 656 343 | 625
0.3125] % | 57.36 | 169 | 838 | 83.8|105 | 7.05( 202 50.4| 55.6| 3.46 | 529
20X 4 10.5000)| % 76.07 || 224 | 889 | 889|123 [631| 616 | 30.8| 36.0| 1.66 | 205
0.3750 | % 58.10 || 17.1 | 699 | 699 953|640 | 50.3 | 251 285| 1.72 | 165
03125| %6 | 4886 || 144 | 596 | 59.6| 808|644 | 437 | 21.8| 243 1.74 | 143
18X 6 |0.5000| %2 76.07 || 224 | 818 | 90.9 (119 | 6.05| 141 47.2| 539( 252 | 410
0.3750 | % 5810 || 17.1 | 641 | 71.3| 922|6.13| 113 376| 421 | 257 | 322
0.3125]| %e | 4886 | 144 | 546 | 60.7| 78.1|617 | 97.0| 323| 358 260 | 274
16x12 |0.6250| % |110.36 || 32.4 | 1160 | 145 (175 | 598 | 742 124 | 144 | 4.78 | 1460
0.5000 | %2 89.68 || 264 | 962 | 120 |144 | 6.04 | 618 103 [ 118 | 4.84 | 1200
0.3750 % 68.31 §| 201 | 748 | 935|111 | 6.11 | 482 80.3| 91.3] 490 | 922
0.3125) % | 57.36 || 169 | 6351 79.4( 93.8| 6.14 | 409 68.2| 7721 493 | 777
16x 8 |0.5000] Y- 76.07 || 224 | 722 | 90.2 113k 5.68 | 244 610 69.7| 3.30 | 599
0.3750 | % 58.10 |{ 171 | 565 | 706 87.6|5.75| 193 482 54.2) 3.36 | 465
0.3125| %s | 48.86 || 144 | 481 60.1| 74.2|5.79 | 165 412| 459 339 | 394
16x 4 |0.5000( Y2 6246 || 184 | 481 | 602 822|512 | 493 246| 29.0| 1.64 157
0.3750 | % 4790 || 141 | 382 | 478 642|521 | 404 | 20.2| 23.0| 1.69 | 127
0.3125| %6 | 4035 11.9 | 327 | 409 545|525 | 351 | 176 19.7| 1.72 | 110
14x10 {0.6250 | % 9334 (| 274 | 728 | 104 127 | 515 431 86.2 [ 101 3.96 | 885
0.5000 | % 76.07 || 224 | 608 | 869|105 | 522 | 361 723| 836 4.02 | 730
0.3750 | % 5810 || 17.1 | 476 | 68.0| 81.5)| 528 | 284 56.8| 64.8| 4.08 | 564
03125| % | 48.86 || 144 | 405 | 57.9| 69.0( 531 | 242 484 549 | 411 | 477
*Qutside dimensions across flat sides.
**Properties are based upon a nominal outside corner radius equal to two times the wall
thickness.
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STRUCTURAL TUBING

X Rectangular
Dimensions and properties

Y

Dimensions Properties**

Nominal*|  Wall | Weight || , XX Axis Y-Y Axis J
Size | Thickness | per Ft I, S| 4 | K« I S | 4 r

In. In. Lb. mZmA w2 m2im | n* [ m3 in | m?
14x6 (0.5000| 2 | 62.46 || 18.4 | 426 608 | 783 [ 482 | 111 371 429 | 246 296
0.3750| % | 47.90 || 141 (337 48.1 | 61.1 | 489 89.1 129.7 |336 | 252 |233
0.3125| %6 | 40.35 |[ 11.9 | 288 412 | 51.9 | 493 | 767 [256 [28.7 | 254 | 199
0.2500| v | 3263 || 959|237 | 338 | 423 | 497 | 634 |21.1 [23.4 | 257 [162
14x4 105000} % | 55.66 || 16.4 {335 | 478 | 648 452 43.1 {215 |255 | 1.62 (134
03750 | % | 42.79 || 126 (267 | 382 | 50.8 [ 461 | 354 |17.7 1203 | 1.68 | 108
0.3125| %¢ | 36.10 || 106 (230 | 328 | 43.3 | 465 | 309|154 |174 [ 1.71 | 931
0.2500| v | 29.23 8.59 | 189 27.0 1 854 [ 469 | 258 (129 |143 | 173 | 770
12x8 10.6250| % | 76.33 || 224 |418 69.7 | 87.1 | 432 | 222 553 | 656 | 3.14 | 481
0.5625| % | 69.48 |[204 (387 | 645 | 79.9 [4.35]205 |51.3 [60.3 | 3.17 | 442
0.5000| . | 62.46 || 18.4 (353 589 | 724 | 439 | 188 (469 |54.7 | 3.20 | 401
03750 % | 47.90 || 14.1 [279 465 | 56.5 | 445 | 149 (373 |427 | 3.26 | 312
0.3125| %4 | 40.35 |[ 11.9 | 239 398 | 479 [ 449|128 [32.0 |36.3 | 3.28 | 265
0.2500] ¥4 | 32.63 9591196 | 326 | 39.1 | 452 | 105 [26.3 |29.6° | 3.31 | 216
0.1875{ %s | 24.73 7.27 | 151 251 {298 | 455 811 1203 |227 | 3.34 | 165
12x6 [0.6250| % | 67.82 | 199 [337 | 562 | 729 [4.11 | 112 372 |445 | 237 | 286
0.5625| %¢ | 61.83 [ 182 [313 522 | 67.1 415 | 104 (347 |41.0 | 2.39 | 264
0.5000( %> | 55.66 (164 |287 | 47.8 | 60.9 [ 419 | 96.0 |320 [374 | 242 | 241
03750 | % | 42.79 || 126 (228 381 | 47.7 | 426 | 772 |257 [294 | 248 | 190
0.3125| %6 | 36.10 || 106 (196 | 326 | 40.6 | 430 | 66.6 |22.2 |251 | 2.51 | 162
0.2500| ¥4 | 29.23 8.59 | 161 269 | 33.2 {433 | 552 (184 |206 | 253 | 132
0.1875| % | 22.18 || 652|124 | 207 | 25.4 | 437 | 428|143 [158 | 256 | 101
12x4 10.62501 % | 59.32 || 17.4 | 257 428 | 586 | 3.84 | 4181209 |258 | 155 |127
0.5625| ¥%s | 54.17 |1 159 {240 | 399 | 542 [ 3.88 | 396 {198 [24.0 | 1.58 (119
0.5000] 2 | 48.85 || 14.4 | 221 368 | 494 [ 392 369|185 |220 | 1.60 [ 110
03750} % | 37.69 || 11.1 [178 296 | 39.0 | 401 | 305|152 (176 | 1.66 | 89.0
0.3125] %6 | 31.84 936153 | 255 | 333 |405| 266 {133 [151 | 169 | 76.9
02500} 2 | 25.82 7591127 | 211 | 273 | 409 | 223 |11.1 [125 | 1.71 | 63.6
0.1875] %s | 19.63 577 982 164 | 21.0 | 413 | 175 875 963 1.74 | 493

thickness.

*Qutside dimensions across flat sides.
**Properties are based upon a nominal outside corner radius equal to two times the wall
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-
STRUCTURAL TUBING
Rectangular X X
Dimensions and properties L_J
Y
Dimensions Properties**
Nominal*| — Wall | Weight |f , - X-X Axis Y-Y Axis J
Size Thickness | per Ft I, S, Z, I I, S, Z, 5
In. In. Lb. M2 (A m3 w3 {in. | n* {2 2] mn [ m?

12x2 |0.2500| % | 2242 || 6.59| 922 | 154 | 21.4 | 3.74 | 4.62| 462 538(0.837| 159
0.1875| %s | 17.08 || 5.02| 72.0| 120 [ 166 | 3.79 | 3.76| 3.76 | 4.24 (0.865| 12.8

10x8 {0.6250| % | 67.82 ||19.9 1266 | 532 | 65.9 | 365|187 |46.8 [56.4 |3.07 |367
0.5625| %6 | 61.83 |/ 182 [247 | 493 | 60.6 | 3.68 | 174 [435 |52.0 [3.09 |337
0.5000( 2 | 55.66 |[ 164 (226 | 452 | 551 {372 |160 [39.9 |47.2 {3.12 |306
0.3750 (% | 42.79 |(126 (180 | 359 | 43.1 (378|127 [31.8 |37.0 {3.18 | 230
0.3125| %. | 36.10 |[10.6 |154 | 308 [ 36.7 | 381 (109 (273 |315 [3.21 |203
02500 % | 29.23 || 859127 | 254 [ 30.0 | 3.84 | 90.2 [225 |258 [3.24 |166
0.1875) %e | 22.18 || 652 | 97.9| 19.6 | 23.0 | 3.87 | 69.7 | 174 (197 |3.27 |127

10x6 10.6250( % | 59.32 || 17.4 (211 | 422 | 542 {348 | 935 |31.2 |37.7 [232 |221
0.5625| %6 | 54.17 || 159 |197 | 383 [ 50.0 | 3.51 | 875 |29.2 {349 (234 |204
0.5000('> | 4885 |[14.4 181 | 86.2 | 45.6 | 3.55 | 80.8 (269 [31.9 [237 |187
03750 | % | 37.69 |[11.1 |145 | 29.0 | 359 | 3.62 | 654 |218 |252 (243 |147
0.3125| % | 31.84 || 936125 | 25.0 | 30.7 | 3.65| 56.5 | 188 |21.5 [246 |126
02500 % | 2582 || 759|103 | 206 | 251 | 3.69 | 469 |156 |17.7 |249 |103
0.1875| %6 | 19.63 || 577 | 798| 16.0 | 193 | 3.72 | 365 |122 [136 {251 | 79.1

10x5 (0.6250( % | 55.06 || 16.2 [183 | 36.7 | 48.3 | 3.37 | 60.0 |24.0 |29.3 [1.93 [157
0.5625) % | 50.34 (148 |171 | 343 [ 447 | 340 | 565 (226 (272 |1.95 |146
0.5000| %= | 4545 ([13.4 |158 | 31.6 [ 408 | 3.44 | 525 |21.0 (250 |1.98 |134
0.3750| % | 35.13 ([10.3 |128 | 255 [ 323 | 3.51 | 429 {17.1 [19.9 |204 |107
0.3125| %e | 20.72 || 873|110 | 220 276 | 3.55 | 37.2 {149 [17.0 |207 | 915
02500 | % | 2412 (| 7.09| 91.2| 182  22.7 | 359 | 31.1 {124 (140 |209 | 752
0.1875 % | 1835 || 539 | 708 142 [ 174 | 3.62 | 243 | 971 (108 |212 | 58.0

10x4 (0.5625| %6 | 4651 || 13.7 (146 | 20.3 | 39.4 | 327 | 329 | 164 |20.1 |1.55 | 93.8
0.5000( ¥ | 4205 {124 |136 | 271 | 36.1 |3.31 | 308 (154 (185 (158 | 869
03750 % | 3258 || 958|110 | 220 [ 28.7 | 3.39 | 255 [128 (149 |1.63 | 704
0.3125] %e | 27.59 || 8.11| 955| 19.1 | 246 | 3.43 | 224 |11.2 (128 |1.66 | 60.8
02500 %» | 2242 || 659 79.3| 159  20.2 | 3.47 | 188 | 9.39 (106 |1.69 | 50.4
0.1875( % | 17.08 || 5.02| 61.7| 123 | 156 | 3561 | 148 | 7.39| 820(1.72 | 391

*Qutside dimensions across flat sides.
**Properties are based upon a nominal outside corner radius equal to two times the wall
thickness.
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Y
STRUCTURAL TUBING
X X Rectangular
Dimensions and properties
Y
Dimensions Properties™*
Nominal*| ~ Wall  |Weight || \ - X-X Axis Y-Y Axis J
Size | Thickness | per Ft L S | & | K« I, S | 4 I,
In. In. Lb. m2{m*fm3 m3|{Iin|{in*|{m3| 3| |In
10x2 [0.3750| % | 27.48 808 754|151 | 215 | 3.06 485| 485| 6.05(0775| 165
0.3125| %6 | 23.34 686 66.1(13.2 | 185 | 3.10 442 4421 5330802 ( 14.9
0.2500| ¥4 | 19.02 559 5551111 | 154 | 3.15 385( 385| 450|0.830( 128
0.1875| %s | 14.53 427 | 43.7| 874| 11.9 | 3.20 314 314 3560858 | 103
9x7 [0.6250|% | 59.32 ||[17.4 [183 |40.6 | 51.0 | 3.24 |123 35.1 [428 [266 (248
0.5625| %e | 54.17 ({159 [170 |37.9 | 471 [ 3.27 | 115 328 [395 |269 (229
0.5000| %= | 48.85 |[ 144 |157 |34.8 | 429 | 3.30 | 106 302 |361 |271 [209
03750 % | 37.69 [[11.1 |126 |27.9 | 33.8 | 3.37 | 851 |24.3 |284 |277 |164
0.3125| %6 | 31.84 936 (108 |240 | 288 |340| 735 |21.0 (243 |2.80 |140
0.2500| s | 25.82 759| 894|199 | 236 | 343 608 | 174 {199 (283 (114
0.1875( % | 19.63 577 6921154 | 181 1346 | 472 1135 (153 1286 | 877
9x6 |0.6250|% | 55.06 ||16.2 [ 161 (358 | 458 | 3.15| 845 |18.2 (344 |228 |189
0.5625| %s | 50.34 || 148 {150 |334 | 423 {3.19| 792 |265 [31.9 {231 (175
0.5000| 2 | 4545 || 134 [139 |30.8 | 387 |322| 732 |244 |29.1 |234 (160
0.3750( 3% | 35.13 ||10.3 [112 |24.8 | 306 (329 | 594 |19.8 }23.1 |240 [127
0.3125( % | 29.72 873 964214 | 26.1 | 332 | 514 |171 |19.8 |243 |108
0.2500( v« | 24.12 7.00( 798177 | 214 | 336 | 427 | 142 (162 |246 88.8
0.1875| %s | 18.35 5.39| 619(138 | 165 [3.39| 333 [11.1 [125 |248 68.2
9x5 0.5625( %e | 46,51 |[13.7 | 130 [29.0 | 376 | 3.09| 509 {204 |24.7 {193 126
0.5000| %2 | 42.05 |[124 |121 1268 | 344 |3.12| 474 189 (227 |1.96 |115
0.3750| % | 32.58 958| 978(21.7 | 273 | 320 | 388 (155 |18.1 |2.01 92.2
0.3125] %s | 27.59 8.11| 846188 | 234 | 3.23 | 33.8 |135 |156 |204 | 79.2
025001 Y« | 22.42 6.59| 703{156 | 19.3 | 3.27 | 282 [11.3 |128 |207 | 652
0.1875| %s | 17.08 5.02| 547|121 | 148 | 3.30 | 221 884 | 9.90]|210 | 502
9x3 (05000} 1% | 35.24 ||10.4 | 844|188 | 259 | 286 | 13.7 | 911|113 |1.15 | 418
0.3750| % | 27.48 808 699|155 [ 209 |294 | 11.7 | 7.79| 929]1.20 | 349
0.3125( %6 | 23.34 686| 610|136 | 180 | 298| 104 6.92| 8.08|1.23 305
0.2500) ¥4 | 19.02 559! 5111114 | 149 | 3.02 8841 590 6731126 | 256
0.1875( %s | 14.53 427 40.1| 891 11.5 | 3.06 706 470| 526(1.29 | 20.1

*Outside dimensions across flat sides.
**Properties are based upon a nominal outside corner radius equal to two times the wall
thickness.
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STRUCTURAL TUBING
Rectangular
Dimensions and properties

Y

1.
L

Y
Dimensions Properties**
Nominal*| ~ Wall | Weight | , - X-X Axis Y-Y Axis ;
Size Thickness | per Ft I, S, Z, I I, S, Z, L
In. In. Lb. M2 imA | m3 | m3 | n4 {23 In | nt
8x6 [0.5625( %e | 46.51 |{13.7 112 |27.9 (352 [ 286 | 70.8 |23.6 (288 [228 [|147
05000 %> | 42.05 [ 124 |103 |258 [322 | 289|657 |219 (264 |231 [135
0.3750| % | 32.58 9.58 | 837(209 [256 (296|535 |17.8 |21.0 |236 |107
0.3125| %6 | 27.59 811 724|181 1219 | 299 | 464 |155 (180 |239 | 913
0.2500| 2 | 22.42 6.59 | 60.1|150 180 }3.02! 386 |129 |148 (242 | 749
0.1875| %6 | 17.08 502 468|117 (139 |3.05|30.1 |10.0 {114 |245 | 576
8x4 10.5625| %s | 38.86 || 11.4 8051201 (269 |265|262 |13.1 {162 |1.51 | 69.0
05000| 2 | 3524 |[10.4 | 75.1[18.8 (247 | 269246 (123 150 |154 | 64.1
03750 | 3% | 27.48 8.08| 619155 [199 [ 277|206 (103 (122 {160 | 52.2
0.3125| %6 | 23.34 6.86| 53.9135 [17.1 | 280 181 905|105 (162 | 452
02500 %2 | 19.02 559 451 ({113 {141 {284 153 7631 8.72(1.65 | 375
0.1875| %s | 14.53 427 | 353 883|11.0 | 288 120 6.02] 6.77[1.68 | 29.1
8x3 |0.5000| 2 | 31.84 936 61.0)153 {210 | 255 121 8.05]10.1 |1.14 | 35.7
03750 | % | 24.93 733 51.0(127 {170 | 264 | 104 692 831119 | 299
0.3125] %6 | 21.21 6.23] 447|112 {147 | 268 | 925 | 6.16| 724|122 | 26.3
02500 % | 17.32 || 5.09| 37.6| 940{122 |272| 790 | 526| 6.05[125 | 221
0.1875| %e | 13.25 || 3.89| 206| 740 949|276 | 631 | 421 473[{127 | 173
8x2 |0.3750| % | 22.37 6.58 | 401|100 (142 | 247 | 385 | 3.85| 483|0.765| 126
0.3125| %s | 19.08 561 355| 887 (123 | 251 | 352 | 352 4280792 11.4
0.2500( va | 15.62 459 301 752|103 | 256 3.08 | 3.08| 3.63|0819| 9.84
0.1875( 346 | 11.97 352| 239| 597 802|260 | 252 | 252 2880847 7.94
7x5 (05000 2 | 35.24 |[10.4 635|181 (231 | 248|372 [149 (182 |190 | 799
0.3750| % | 27.48 8.08| 5227149 |185 | 254|308 {123 |146 {195 | 64.2
0.3125| %6 | 23.34 6.86| 455130 |159 | 258|269 108 |126 |1.98 | 553
0.2500| 2 | 19.02 559 380|109 (132 |261] 226 9.04 (104 1201 | 456
0.1875| %s | 14.53 427 298| 850102 {264 | 177 710 8.10,2.04 | 353

*Qutside dimensions across fiat sides.
**Properties are based upon a nominal outside corner radius equal to two times the wall
thickness.
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Y
STRUCTURAL TUBING
X Rectangular
Dimensions and properties
Y
Dimensions Properties**
Nominal*|  Wall | Weight | , XX Axis Y-Y Axis ;
Size | Thickness | per Ft L | & | & | & I, S | 4 I
In. In. . ({2 {m* w2 {m®|{In[Wn* || M| I |
7x4 (05000 2 | 31.84 || 9.36 | 529 |151 [19.8 | 238|215 1108 (133 ;152 |53.0
03750 % | 2493 || 7.33 | 440 | 126 |16.0 | 245 | 18.1 9.06 (10.8 {157 [43.3
0.3125| % | 21.21 || 6.23 | 385 |11.0 [13.8 [ 249 | 16.0 798| 936|160 |375
0.2500( 2 | 17.32 }{ 509 [ 323 [ 923 (115 [252 | 135 6.75| 7.78 1163 [31.2
0.1875| % | 13.25 || 389 | 254 | 7.26| 891|255 | 107 | 534| 6.06|1.66 |24.2
7x3 10.5000( 2 | 28.43 || 8.36 | 423 (121 [16.6 [225) 10.5 699 8.84(1.12 |29.8
0.3750| % | 22.37 || 658 | 357 | 10.2 [13.5 [233| 9.08 | 6.05! 7.32]1.18 | 251
0.3125( %6 | 19.08 || 561 | 31.56 | 9.00|11.8 (237 | 811 | 541 6.40]1.20 | 220
0.2500| % | 1562 || 459 | 266 | 7.61| 979|241 | 695 | 463| 536123 |185
0.1875| % | 1197 || 352 | 21.1 | 6.02| 763|245 | 557 | 3.71| 421(1.26 |14.6
7x2 |0.2500| Y4 | 1391 [ 409 | 209 | 598 8.10|226 | 269 | 269| 3.19|0.812| 8.36
0.1875| %6 | 10.70 || 3.14 | 16.7 | 4.77| 6361231 | 221 | 221| 2540839 6.74
6x5 [0.5000| % | 31.84 || 9.36 | 429 |14.3 |181 |214 321 [128 |160 |1.85 |629
03750 % | 2493 || 7.33 | 356 |11.9 |147 [221| 268 107 |129 [1.91 |509
03125 %e | 21.21 || 6.23 | 31.2 (104 [12.7 [224 | 235 9.40(11.2 {194 (439
02500 %4 | 17.32 |: 5.09 | 26.2 | 8741105 [227 | 19.8 791 9.26{1.97 (363
0.1875( %6 | 13.25 || 3.89 | 20.6 | 6.87| 8.15(230 | 15.6 6.23 7.2012.00 |28.1
6x4 [0.5000( 1'% | 28.43 || 8.36 | 353 |11.8 {154 |2.06 | 184 9.21 (115 |1.48 [421
03750 (% | 22.37 || 658 | 20.7 [ 990|125 [213 | 156 782 944|154 (346
0.3125| %s | 19.08 j| 561 | 26.2 | 8721109 [216 | 13.8 | 6.92| 821157 |30.1
0.2500( s | 1562 || 459 | 221 | 7.36| 9.06 219 | 11.7 587 684|160 (250
0.1875| % | 1197 || 352 | 174 | 581 7.06223 | 932 | 4.66| 534|163 |195
6x3 -|0.3750{ % | 19.82 |} 583 | 238 | 792|104 |202| 778 | 519 6.34(1.16 203
0.3125] %s | 16.96 || 498 | 21.1 | 7.03| 9.11 {206 | 6.98 | 465| 556(1.18 |17.9
02500 %« | 13.91 || 409 | 179 | 598 | 762|203 | 6.00 | 400| 467 |1.21 |15.1
0.1875| %s | 10.70 || 3.14 | 143 | 476 597213 | 483 | 3.22| 3.68(1.24 {119

*Qutside dimensions across flat sides. .
**Properties are based upon a nominal outside corner radius equal to two times the wall
thickness.
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Y
STRUCTURAL TUBING W
Rectangular X X
Dimensions and properties ‘ l
Y
Dimensions Properties**

Nominal*|  Wall | Weight | , X-X Axis Y-Y Axis ;

Size | Thickness | per Ft I S« Z, I, I, S Z, I,
in. in. Lb. M2 m*{m3 | m3 I {mw* w3 m2| i | In?
6x2 [0.3750|% | 1727 || 5.08 |17.8 | 5.94 | 833 [ 1.87 | 284 {284 | 361 |0.748| 872
0.3125| % | 14.83 || 436 [16.0 | 534 | 7.33 | 192 | 262 |262 | 322 [0775| 7.94
02500 % | 1221 || 3.59 [13.8 | 460 | 6.18 | 1.96 | 231 |231 | 2.75 |0.802] 6.88
0.1875| % | 942 || 277 {111 | 370 | 488 | 2.00 | 1.90 [1.90 | 2.20 |0.829| 5.6
5x4 103750 % | 19.82 || 583 [18.7 | 7.50 | 9.44 [ 179|132 658 | 8.08 [1.50 |26.3
0.3125| %6 | 16.96 || 498 166 | 665 | 8.24 | 1.83 |11.7 585 | 7.05 | 1.53 | 229
0.2500| % | 13.91 || 4.09 {141 | 565 | 6.89 | 1.86 | 998 [4.99 | 590 |1.56 |19.1
0.1875| %s | 10.70 || 3.14 |112 | 449 | 539 | 1.89 | 796 [3.98 | 4.63 |159 |14.9
5x3 |0.5000| % | 2163 || 6.36 |16.9 | 6.75 | 9.20 { 163 | 7.33 |4.88 | 635 [1.07 | 182
03750 % | 17.27 || 5.08 {147 | 589 | 771 | 170 | 6.48 }432 | 535 [1.13 |156
03125 %6 | 14.83 || 436 (132 | 527 | 677 | 1.74| 585 {390 | 472 |1.16 |13.8
0.2500| v | 12.21 || 359 [11.3 | 452 | 570 | 1.77 | 505 [3.37 [ 399 |1.19 |117
0.1875! %s | 942 || 277 | 9.06| 362 | 449 | 1.81 | 408 272 [ 315 |1.21 | 921
5x2 |0.3125| %6 | 1270 || 373 | 9.74| 390 | 531 | 162 | 216 |2.16 | 270 |0.762| 6.24
0.2500| % | 1051 || 3.09 | 848|339 | 451 | 166 | 192 |1.92 | 232 [0.789| 5.43
0.1875| %6 | 8.15 || 239 | 6.89| 2.75 | 359 [ 1.70 | 1.60 |1.60 | 1.86 |0.816] 4.40
4x3 103125| %6 | 1270 || 373 | 745|372 | 475 | 1.41| 471 |3.14 | 388 [1.12 | 9.89
0.2500| v | 1051 || 3.09 | 645] 323 | 408 | 1.45| 410 |274 | 330 |1.15 | 8.41
0.1875| % | 815 || 239 | 523 | 262 | 320 | 148 | 3.34 {223 | 262 [1.18 | 667
4x2 |0.3125| %6 | 10.58 || 3.11 | 532 2.66 | 360 | 1.31 | 1.71 |1.71 | 217 |0743| 458
02500 % | 881 || 259 | 469] 2.35 | 3.09 | 1.35 | 1.54 |1.54 | 1.88 |0.770| 4.01
0.1875| %s | 6.87 || 202 | 387|193 | 248 |1.38] 129 {129 | 152 [0798| 3.26
35%25 (02500 v» | 881 || 259 | 3.97| 227 | 288 [ 124 | 233 |186 | 2.28 |0.948 | 499
0.1875| %s | 6.87 || 202 | 3.26| 1.86 | 231 | 1.27 | 193 |154 | 1.83 [0.977| 4.02
3x2 (02500 % | 741 || 209 | 221 147 | 1.92 [1.03 | 115 [1.15 | 1.44 |0.742| 263
0.1875| %s | 559 || 1.64 | 1.86| 124 | 157 | 1.06 | 0977|0977 1.18 |0.771| 2.16

*Qutside dimensions across flat sides.
*Properties are based upon a nominal outside corner radius equal to two times the wall
thickness.
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BARS AND PLATES
Product availability

Plates and bars are available in eight of the structural steel specifications listed in Sect.
A3.1 of the AISC ASD Specification. These are ASTM A36, A242, Ad41, A529, A572,
AS588, A514 and A852. Bars are available in all of these steels except A514 and A852.
Table 1, p. 17 shows the availability of each steel in terms of plate thickness.

The Manual user is referred to the discussion on Selection of the Appropriate
Structural Steel, p. 1-3, for guidance in selection of both plate and structural
shapes. For additional information designers should consult the steel producers.

CLASSIFICATION
Bars and plates are generally classified as follows:

Bars:  61in. or less in width, .203 in. and over in thickness.
Over 6 in. to 8 in. in width, .230 in. and over in thickness.
Plates: Over 8 in. to 48 in. in width, .230 in. and over in thickness.
Over 48 in. in width, .180 in. and over in thickness.

BARS

Bars are available in various widths, thicknessés, diameters and lengths. The pre-
ferred practice is to specify widths in Y4-in. increments and thickness and diameter
in Ys-in. increments.

PLATES
Defined according to rolling procedure:

Sheared plates are rolled between horizontal rolls and trimmed (sheared or gas
cut) on all edges.

Universal (UM) plates are rolled between horizontal and vertical rolls and
trimmed (sheared or gas cut) on ends only.

Stripped plates are furnished to required widths by shearing or gas cutting from
wider sheared plates.

Sizes

Plate mills are located in various districts, but the sizes of plates produced differ
greatly and the catalogs of individual mills should be consulted for detail data. The
extreme width of UM plates currently rolled is 60 in. and for sheared plates 200 in.,
but their availability together with limiting thickness and lengths should be checked
with the mills before specifying. The preferred increments for width and thickness
are:

Widths: Various. The catalogs of individual mills should be consulted to de-
termine the most economical widths.
Thickness: Vs in. increments up to %2 in.
Y6 in. increments over Y2 to 1 in.
Y% in. increments over 1 in. to 3 in.
Y4 in. increments over 3 in.
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Ordering

Plate thickness may be specified in inches or by weight per square foot, but no deci-
mal edge thickness can be assured by the latter method. Separate tolerance tables
apply to each method.

“Sketch” plates (i.e., plates whose dimensions and cuts are detailed), exclusive
of those with re-entrant cuts, can be supplied by most mills by shearing or gas cut-
ting, depending on thickness.

“Full circles” are also available, either by shearing up to 1 in. thickness, or by
gas cutting for heavier gages.

inveicing

Standard practice is to invoice plates to the fabricator at theoretical weight at point
of shipment. Permissible variations in weight are in accordance with the tables of
ASTM Specification A6.

All sketch plates, including circles, are invoiced at theoretical weight and, ex-
cept as noted, are subject to the same weight variations as apply to rectangular
plates. Odd shapes in most instances require gas cutting, for which gas cutting extras
are applicable.

All plates ordered gas cut for whatever reason, or beyond published shearing
limits, take extras for gas cutting in addition to all other extras. Rolled steel bearing
plates are often gas cut to prevent distortion due to shearing but would also take the
regular extra for the thickness involved.

Extras for thickness, width, length, cutting, quality and quantity, etc., which are
added to the base price of plates, are subject to revision, and should be obtained by
inquiry to the producer. The foregoing general statements are made as a guide to-
ward economy in design.

FLOCR PLATES

Floor plates having raised patterns are available from several mills, each offering
their own style of surface projections and in a variety of widths, thicknesses and
lengths. A maximum width of 96 in. and a maximum thickness of 1 in. are available,
but availability of matching widths, thicknesses and lengths should be checked with
the producer. Floor plates are generally not specified to chemical composition limits
or mechanical property requirements; a commercial grade of carbon steel is fur-
nished. However, when strength or corrosion resistance is a consideration, raised
pattern floor plates are procurable in any of the regular steel specifications. As in the
case of plain plates, the individual manufacturers should be consulted for precise in-
formation. The nominal or ordered thickness is that of the flat plate, exclusive of the
height of raised pattern. For Table of Loads-Floor Plate, see p. 2-145. The usual
weights are as follows:
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THEORETICAL WEIGHTS OF ROLLED FLOOR PLATES WITH RAISED PATTERN

Theoretical Theoretical Theoretical

Gauge Weight per Nominal Weight per Nominal Weight per
No. Sg. Ft, Thickness, Sq. Ft, Thickness, Sq. Ft,

Lb. In. Lb. In. Lb.
18 2.40 Ve 6.16 Ve 21.47
16 3.00 Y16 8.71 Y6 24.02
14 3.75 Va 11.26 % 26.58
13 4.50 %6 13.81 E2) 31.68
12 5.25 Ve 16.37 1 36.78
e 1892 1 ‘ 41.89
Note: Thickness is measured near the edge of the plate, exclusive of raised pattern.
Thte Iplate thickness listed is exclusive of raised pattern height, see manufacturer’s
catalog.
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SQUARE AND ROUND BARS
Weight and area

. Weight Area ) Weight Area
Sllze Lb. per Ft Sq. In SII:e Lb. per Ft. Sq. In.
n. .
| @ % S ] ) D

0 3 30.63 | 24.05 9.000 7.069
Vie 0.013 0.010 | 0.0039 | 0.0031 Yie 31.91 | 25.07 9.379 7.366
Ve 0.053 0.042 | 0.0156 | 0.0123 Ve 33.23 | 26.10 9.766 7.670
Y6 1.120 0.094 | 0.0352 | 0.0276 Yie 3457 | 27.15 | 10.160 7.980
Ya 0.213 0.167 | 0.0625 | 0.0491 Va 35.94 | 28.23 | 10.563 8.296
%e 0.332 0.261 | 0.0977 | 0.0767 e 37.34 | 20.32 [ 10.973 8.618
¥ 0.479 0.376 | 0.1406 | 0.1105 s 38.76 | 30.44 | 11.391 8.946
e 0.651 0.512 | 0.1914 | 0.1503 e 40.21 | 3158 | 11.816 9.281
o 0.851 0.668 | 0.2500 | 0.1963 Vo 41.68 | 32.74 | 12.250 9.621
%he 1.077 0.846 | 0.3164 | 0.2485 %s 43.19 | 33.92 | 12.691 9.968
N7 1.329 1.044 | 0.3906 | 0.3068 b7z 4471 | 35.12 | 13.141 | 10.321
e 1.608 1.263 | 0.4727 | 0.3712 1146 46.27 | 36.34 | 13.598 | 10.680
Ya 1.914 1.503 | 0.5625 | 0.4418 Ya 47.85 | 37.58 | 14.063 | 11.045
e 2.246 1.764 | 0.6602 | 0.5185 13¢ 49.46 | 38.85 | 14.535 | 11.416
s 2.605 2.046 | 0.7656 | 0.6013 8 51.09 | 40.13 | 15.016 | 11.793
% 2.991 2.349 | 0.8789 | 0.6903 1846 52.76 | 41.43 | 15.504 | 12.177
1 3.403 2.673 | 1.0000 | 0.7854 || 4 5444 | 42.76 | 16.000 | 12.566
Yie 3.841 3.017 | 1.1289 | 0.8866 Ve 56.16 | 44.11 16.504 | 12.962
Ve 4.307 3.382 | 1.2656 | 0.9940 e 57.90 | 45.47 | 17.016 | 13.364
3 4.796 3.769 | 1.4102 | 1.1075 3e 59.67 | 46.86 | 17.535 | 13.772
Ya 5.317 4,176 | 1.5625 | 1.2272 Ya 61.46 | 48.27 | 18.063 | 14.186
e 5.862 4.604 | 1.7227 | 1.3530 %e 63.28 | 49.70 | 18.598 | 14.607
¥ 6.433 5.053 | 1.8906 | 1.4849 e 65.13 | 51.15 | 19.141 | 15.033
e 7.032 5.523 | 2.0664 | 1.6230 e 67.01 | 52.63 | 19.691 | 15.466
Vo 7.656 6.013 | 2.2500 | 1.7671 Ve 68.91 | 54.12 | 20.250 | 15.904
%6 8.308 6.525 | 2.4414 | 1.9175 %6 70.83 | 55.63 | 20.816 | 16.349
% 8.985 7.067 | 2.6406 | 2.0739 % 72.79 | 57.17 | 21.391 | 16.800
e 9.690 7.610 | 2.8477 | 2.2365 e 7477 | 58.72 | 21.973 | 17.257
Ya 10.421 8.185 | 3.0625 | 2.4053 Ya 76.78 | 60.30 | 22.563 | 17.721
¥e | 11179 8.780 | 3.2852 | 2.5802 ¥ 78.81 | 61.90 | 23.160 | 18.190
s 11.963 9.396 | 3.5156 | 2.7612 s 80.87 | 63.51 | 23.766 | 18.665
%46 | 12.774 | 10.032 | 3.7539 | 2.9483 %46 8296 | 65.15 | 24.379 | 19.147
2 13.611 | 10.690 | 4.0000 | 3.1416 || 5 85.07 | 66.81 | 25.000 | 19.635
Yie 14.475 | 11.369 | 4.2539 | 3.3410 Yie 87.21 | 68.49 | 25.629 | 20.129
Ye 15.366 | 12.068 | 4.5156 | 3.5466 Ve 89.38 | 70.20 | 26.266 | 20.629
20 16.283 | 12.788 | 4.7852 | 3.7583 Ye 91.57 | 71.92 | 26.910 | 21.135
Ya 17.227 | 13.530 | 5.0625 | 3.9761 Va 93.79 | 73.66 | 27.563 | 21.648
e 18.197 | 14.292 | 5.3477 | 4.2000 She 96.04 | 7543 | 28.223 | 22.166
Y 19.194 | 15.075 | 5.6406 | 4.4301 s 98.31 | 77.21 | 28.891 | 22,691
e 20.217 | 15.879 | 5.9414 | 4.6664 e 100.61 | 79.02 | 29.566 | 23.221
e 21.267 | 16.703 | 6.2500 | 4.9087 Yo 102.93 | 80.84 | 30.250 | 23.758
%4 22.344 | 17.549 | 6.5664 | 5.1572 e 105.29 | 82.69 | 30.941 | 24.301
Y 23.447 | 18.415 | 6.8906 | 5.4119 % 107.67 | 84.56 | 31.641 | 24.850
he | 24.577 | 19.3038 | 7.2227 | 5.6727 Wie 110.07 | 86.45 | 32.348 | 25.406
Ya 25.734 | 20.211 | 7.5625 | 5.9396 Ya 112.50 | 88.36 | 33.063 | 25.967
36 | 26.917 | 21.140 | 7.9102 | 6.2126 20 114.96 | 90.29 | 33.785 | 26.535
s 28.126 | 22.090 | 8.2656 | 6.4918 ) 117.45 | 92.24 | 34.516 | 27.109
154, | 29.362 | 23.061 | 8.6289 | 6.7771 %46 119.96 | 94.22 | 35.254 | 27.688
6 12250 | 96.21 | 36.000 | 28.274
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SQUARE AND ROUND BARS
Weight and area
] Weight Area ) Weight Area
Sllze Lb. per Ft Sg. In Sllze Lb. per Ft Saq. In.
n. n. *
] ® Z @ B 8 % @

6 122,50 96.21 | 36.000 | 28274 || 9 27563 | 21648 | 81.000 | 63617
Yie | 125.07 98.23 | 36.754 | 28.866 Vie | 27947 | 219.49 82.129 64.504
e 127.66 100.26 | 37516 | 29.465 Ya 283.33 | 22253 83.266 65.397
Ve 130.28 102.32 | 38.285 | 30.0869 Yie 28723 | 22559 84.410 66.296
Ya 132.92 104.40 ; 39.063 | 30.680 Ya 291.15 | 228.67 85.563 67.201
Y16 135.59 106.49 | 39.848 | 31.296 Y16 29510 | 231.77 86.723 68.112
Ys 138.29 108.61 40.641 31.919 Ys 299.07 | 234.89 87.891 69.029
e 141.02 110.75 | 41.441 32.548 e 303.07 | 238.03 89.066 69.953
Yo 143.77 112.91 42250 | 33.183 Vo 30710 | 241.20 90.250 70.882
Y16 146.55 11510 | 43.066 | 33.824 %6 31115 | 24438 91.441 71.818
% 149.35 117.30 | 43.891 34.472 % 31524 | 24759 92.641 72.760
e | 15218 119.52 | 44.723 | 35125 e | 319.34 | 250.81 93.848 73.708
Ya 156.04 121.77 | 45563 | 35.785 Ya 323.48 | 254.06 95.063 74.662
e | 157.92 124.03 | 46.410 | 36.450 e | 327.64 | 257.33 96.285 75.622
Y 160.83 126.32 | 47.266 | 37.122 8 331.82 | 260.61 97.516 76.589
%he | 163.77 128.63 | 48.129 | 37.800 e | 336.04 | 263.92 98.754 77.561

7 166.74 130.95 | 49.000 | 38.485 || 10 340.28 | 267.25 100.000 78.540
Y16 169.73 133.30 | 49.879 | 39.175 Y16 34454 | 270.60 101.254 79.525
e 172.74 135.67 | 50.766 | 39.871 Ve 348.84 | 273.98 102516 80.516
% | 17579 | 138.06 | 51.660 | 40.574 %e | 353.16 | 277.37 | 103.785 81.513
Ya 178.86 140.48 | 52563 | 41.282 Ya 357.50 | 280.78 105.063 82.516
%e | 181.96 | 14291 | 53473 | 41.997 %e | 361.88 | 284.22 | 106.348 83.525
Ye 185.08 14536 | 54.391 42.718 ¥ 366.28 | 287.67 107.641 84.541
e 188.23 147.84 | 55316 | 43.445 e 370.70. | 291.15 108.941 85.562
Yo 191.41 150.33 | 56.260 | 44.179 2 37516 | 294.65 110.250 86.590
Y16 194.61 152.85 | 57.191 44918 Y16 379.64 } 298.17 111.566 87.624
Y8 197.84 15538 | 58.141 45.664 Y5 384.14 | 301.70 112.891 88.664
e | 201.10 157.94 | 59.098 | 46.415 e | 388.67 | 305.26 114.223 89.710
Ya 204.38 160.52 | 60.063 | 47.173 Vs 393.23 | 308.84 | 115563 90.763
e | 207.69 163.12 | 61.035 | 47.937 %he | 39782 | 31245 116.910 91.821
78 211.03 165.74 | 62,016 | 48.707 78 40243 | 316.07 | 118.266 92.886
% | 214.39 168.38 | 63.004 | 49.483 %e | 407.07 | 319.71 119.629 93.956

8 217.78 171.04 | 64.000 | 50265 || 11 41174 | 323.38 121.000 95.033
e 221.19 173.73 | 65.004 | 51.054 Yie 41643 | 327.06 | 122.379 96.116
Ve 224.64 176.43 | 66.016 | 51.849 Ve 42115 | 330.77 | 123.766 97.205
Yie 228.11 179.15 | 67.035 | 52.649 Yis 425.89 | 33449 | 125.160 98.301
Ya 23160 | 181.90 | 68.063 | 53.456 Va 430.66 | 338.24 | 126.563 99.402
Yie 23512 184.67 | 69.098 | 54.269 %6 43546 | 342.01 127.973 100.510
Y8 238.67 187.45 | 70141 55.088 ¥ 44029 | 34580 | 129.3%1 101.623
e 242.25 190.26 | 71.191 55.914 e 44514 | 349.61 130.816 102.743
Yo 245.85 193.09 | 72250 | 56.745 Yo 450.02 | 353.44 | 132.250 103.869
Yis 249.48 19594 | 73.316 | 57.583 %6 45492 | 357.30 133.691 105.001
Y8 253.13 198.81 74.391 58.426 % 45985 | 361.17 135.141 106.139
Whe | 256.82 | 201.70 | 75.473 | 59.276 Wie | 464.81 365.06 136.598 107.284
% 260.53 | 204.62 | 76.563 | 60.132 Ya 469.80 | 368.98 | 138.063 | 108.434
3e | 264.26 | 207.55 | 77.660 | 60.994 %e | 474.81 372.91 139.535 109.591
78 268.02 | 21050 | 78.766 | 61.862 8 479.84 | 376.87 | 141.016 110.753
e | 271.81 213.48 79.879 62.737 %6 | 484.91 380.85 142.504 111.922

12 49000 | 384.85 | 144.000 | 113.097
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AREA OF RECTANGULAR SECTIONS
Square inches

Width Thickness, Inches

. 1346 | Va [ %e | % | 7he | Vo | %e | % | Wie| % | s | 7% | e | 1

v, |0.047 [ 0.063{0.078 | 0.094 [0.109]0.125]0.141 | 0.156 | 0.172 | 0.188 | 0.203 | 0.219 | 0.234| 0.250
% |0.094(0.125|0.156 | 0.188 [ 0.219 | 0.250 | 0.281 | 0.313 | 0.344 | 0.375 | 0.406 | 0.438 | 0.469| 0.500
% [0.141|0.188|0.234 [ 0.281 | 0.328 | 0.375 | 0.422 | 0.469 | 0.516 | 0.563 | 0.609 | 0.656 | 0.703| 0.750
1+ 10.18810.250|0.313|0.375 | 0.438 | 0.500 | 0.563 | 0.625 | 0.688 | 0.750 | 0.813 | 0.875 | 0.938 1.00
1% |0.234|031310.391 |0.469 | 0.547 | 0.625{0.703 | 0.781 | 0.859{0.938 |1.02 [1.09 [ 1.17 | 1.25
1% |0.281|0.3750.469 | 0.563 | 0.656 |0.750 [ 0.844 | 0.938 | 1.03 |1.13 |1.22 |1.31 | 1.41 | 1.50
1% |0.328|0.438 | 0.547 | 0.656 | 0.766 [ 0.875[0.984{1.09 |1.20 |1.31 [1.42 {153 | 1.64 | 1.75
2 [0.375|0500(0.625(0.750|0.8751.00 |1.13 |1.25 {1.38 [1.50 |1.63 |1.75 | 1.88 | 2.00
2, (0422|0563 0.70310.8440.984{1.13 [1.27 [1.41 [1.55 [1.69 |1.83 |1.97 {211 [ 225
2v, |0.469|0.625|0.781|0.938(1.00 |1.25 |1.41 |156 |1.72 [1.88 |2.03 {219 | 234 | 2550
29 |0516]0688(|0.859(1.03 {1.20 |1.38 |1.55 |1.72 {189 [2.06 |223 |2.41 | 258 | 275
3 10563|0750|0.938(1.13 |1.31 |150 |169 |1.88 206 [225 |2.44 |263 | 2.81 | 3.00
3, (0.609(0.813[1.02 {122 (142 [1.63 {1.83 [2.03 (223 [244 {264 (284 {305 325
3% [0.656(0.875|1.09 |1.31 [1.53 |1.75 |1.97 |2.19 |241 |263 |2.84 |3.06 | 3.28 | 3.50
3% |0.703{0938(1.17 |141 [164 [1.88 |2.11 {234 }258 |2.81 |3.05 [3.28 | 352 | 3.75
4 10750{1.00 |1.25 [1.50 |1.75 |2.00 |2.25 |250 {2.75 |3.00 |3.25 |3.50 | 3.75 | 4.00
4v, [0.797(1.06 [1.33 {159 (1.86 {213 [2.39 [2.68 (2.92 [3.19 {345 (372 (398 | 4.25
4% (0.844]1.13 |1.41 {169 |197 |225 {253 |2.81 (309 |3.38 {366 |394 | 422 | 450
4% (0.891(1.19 |1.48 [1.78 |2.09 |2.38 |2.67 |2.97 [3.27 |356 |3.86 |4.16 | 445 | 475
5 [0938[125 |156 [1.88 {219 |250 |2.81 |3.13 |344 (375 |4.06 |4.38 | 469 | 5.00
5% 10.984]1.31 |1.64 (1.97 {230 (263 (295 (3.28 (361 [3.94 {427 |459 |4.92( 525
5% |1.03 [1.38 |1.72 |2.06 |241 {275 |3.09 |344 (378 [4.13 |4.47 |481 | 516 | 550
5% (1.08 |1.44 |1.80 |2.16 |252 |2.88 {3.23 |3.50 [3.95 [4.31 |4.67 |5.03 | 539 | 575
6 |[1.13 [150 |1.88 |225 263 |3.00 |3.38 |375 |4.13 |450 |4.88 |5.25 | 563 | 6.00
6% [1.17 {156 (195 [2.34 (273 |3.13 |352 (391 {430 {469 |5.08 |5.47 | 586 6.25
6% [1.22 |1.63 |2.03 |244 |284 |325 |3.66 |4.06 |4.47 |488 [528 |569 | 6.09 | 650
6% [1.27 1169 |2.10 |2.53 |2.95 |3.38 |3.80 |4.22 |4.64 |5.06 |548 |591 | 633 | 675
7 (131 |1.75 |2.19 |263 |3.06 |350 |3.94 |4.38 [4.81 525 {569 |6.13 | 656 | 7.00
7% (136 [1.81 |227 (272 317 (363 |4.08 |453 (4.98 544 589 |6.34 | 680 | 7.25
7% (141 |1.88 |234 [281 |3.28 |3.75 |4.22 [469 |5.16 [563 |6.09 |656 | 7.03 | 7.50
7% [1.45 |194 |242 [291 |339 |3.88 |4.36 |4.84 |533 |581 |6.30 {6.78 | 7.27 | 7.75
8 |150 {200 |250 [3.00 {350 |4.00 |450 |5.00 |550 [6.00 {650 {7.00 | 750 | 8.00
8% [1.59 |213 |2.66 [3.19 [3.72 |4.25 |4.78 |531 584 (638 1691 |7.44 | 797 | 850
9 |[1.69 |225 |2.81 |3.38 |3.94 1450 |506 |5.63 [6.19 {675 |7.31 |7.88 | 844 | 9.00
9% [1.78 |2.38 |2.97 |3.56 |4.16 |4.75 |5.34 [594 |6.53 [7.13 |7.72 |831 | 891 | 950
10 |1.88 |250 [3.13 |3.75 |4.38 |5.00 |5.63 |6.25 |6.88 |7.50 |8.13 |8.75 | 9.38 |10.00
10% {197 |263 [3.28 |394 {459 (525 |591 |656 {7.22 |7.88 (853 [9.19 | 9.84 |10.50
11 1206 |2.75 344 |413 1481 |550 |6.19 |6.88 [7.56 |8.25 (8.94 [9.63 [10.31 |11.00
1% (216 |2.88 359 |431 {503 |575 |6.47 |7.19 |7.91 |8.63 [9.34 [10.06 [10.78 |11.50
12 1225 {3.00 [3.75 |450 |525 |6.00 |6.75 |7.50 |8.25 |9.00 |9.75 |10.50 |11.25 |12.00
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WEIGHT OF RECTANGULAR SECTIONS
Pounds per linear foot

Width Thickness, Inches

.1 % | v | %6 | % |76 | V2 | %6 | % | e | % | e | % | 9s | 1
% | 016 | 0.21]| 0.27| 032| 0.37| 0.43| 0.48| 053| 0.58| 0.64| 069| 0.74| 0.80| 0.85
% (032 | 0.43| 053| 064 0.74| 0.85| 0.96| 1.06| 1.17| 1.28| 1.38| 1.49| 1.60| 1.70
% [ 048 | 0.64] 0.80] 0.96| 1.12| 1.28( 1.44| 160] 1.75| 1.91| 2.07] 2.23] 239| 255
11064 085 1.06| 1.28| 149| 1.70| 1.91| 213| 234| 255| 276| 298| 3.19| 3.40
1% | 080 | 1.06| 1.33| 1.60| 1.86] 2.13| 2.39| 2.66| 2.92| 3.19| 3.46| 3.72| 3.99| 4.25
1% | 096 | 1.28| 1.60| 1.91| 223| 256 2.87| 3.19| 351| 3.83| 4.15| 4.47| 479] 5.10
1% | 112 | 1.49| 1.86| 223 | 261| 298| 3.35| 3.72| 4.09| 447 484| 521| 558| 595
2 |1.28] 1.70| 2.13| 255| 298| 3.40{ 3.83| 4.25| 468| 5.10| 553| 595| 6.38| 681
2% {144 | 191| 2.39| 287| 335| 3.83| 4.31| 479| 5.26| 574| 622| 670| 7.18| 7.66
2% | 1.60 | 213| 2.66] 3.19| 372| 4.25| 4.79| 532| 585| 6.38| 691| 7.44| 7.96| 851
2% | 175 | 2.34| 292| 351 409| 468| 5.26| 585 6.43| 7.02| 760 8.19] 877 9.36
3 | 1.91]| 255| 3.19| 3.83| 447| 5.10| 5.74| 638] 7.02| 7.66| 829 893| 957 102
3 | 207 | 276| 3.46| 4.15| 484| 553| 6.22| 691| 7.60| 8.29| 899| 9.68(10.4 | 11.1
3% | 223 | 298| 3.72| 4.47| 521| 595| 6.70| 7.44| 8.19| 893| 9.68(104 |11.2 | 119
3% | 239 | 3.19| 399| 479| 558 6.38| 7.18] 7.98| 877 957{104-{112 |12.0 | 128
4 |255| 340| 425| 510| 595| 6.81| 7.66| 851| 9.36/102 {111 [11.9 |12.8 | 136
4v, 1271 | 362 452| 542| 633 7.23| 8.13| 904| 994,108 |11.8 {127 [136 | 145
4v, | 287 | 383| 479| 5.74| 670| 7.66| 861| 957|105 |115 |124 |134 |144 | 153
49 |303| 404| 505| 6.06| 7.07| 8.08| 9.09[10.1 |11.1 {121 |131 {141 |[152 | 162
5 | 319 425| 532| 6.38| 7.44| 851| 957(106 [117 [128 [138 |149 |16.0 | 170
5% | 3.35 | 447| 558| 6.70| 7.82| 8.93[10.0 [11.2 |123 [134 [145 |156 [167 | 179
5% | 351 | 468| 585| 7.02| 8.19| 9.36(10.5 [11.7 |129 |140 |152 |164 [175 | 187
5% | 367 | 489] 6.11] 7.34| 856| 9.78[11.0 [122 {135 [147 [159 |17.1 [183 | 196
6 |383| 510| 6.38] 7.66| 893|102 |11.5 [128 |140 |153 |166 |179 [191 | 204
6% | 399 | 532 6.65| 7.98| 930|106 [12.0 133 {146 |16.0 |17.3 |186 [19.9 | 213
6% | 415 | 553| 6.91| 8.29| 9.68|11.1 |124 [138 [152 166 [18.0 |194 [207 | 221
6% | 431 | 574| 7.18| 861100 [115 {129 |144 |158 [17.2 |18.7 |20.1 [21.5 | 23.0
7 | 447 | 595| 744| 893|104 |119 |134 |149 [164 |17.9 |194 |208 [223 | 238
7vs | 463 | 617| 771| 925|108 |123 |13.9 [154 [17.0 |185 |20.0 |21.6 [23.1 | 247
7% | 479 | 6.38| 798| 957|112 |12.8 |144 (160 [17.5 [19.1 |20.7 |22.3 |239 | 255
7% | 494 | 659| 824| 989|115 [132 |148 [165 [18.1 {198 |21.4 |23.1 [247 | 264
8 |510]| 6.81| 851[10.2 |119 |136 |153 [170 [18.7 {204 |22.1 |238 |255 | 272
8% | 542 | 7.23| 9.04(108 [127 |145 {163 |18.1 |19.9 [21.7 |235 |253 |27.1 | 28.9
9 |574| 766| 957|115 [134 153 [17.2 |19.1 |21.1 |23.0 |249 |26.8 |28.7 | 30.6
ov. | 6.06| 808|101 [12.1 |141 |162 |182 [202 [222 |242 |263 |283 [303 | 323
10 | 638 | 851[106 |128 [149 [170 [19.1 |21.3 |23.4 |255 |276 [29.8 |31.9 | 340
10% | 670 | 893[11.2 [13.4 [156 [17.9 [20.1 |223 |246 |268 {290 [31.3 |335 | 357
11 | 702 936|117 {140 |16.4 [187 |21.1 |234 |257 |28.1 |304 [32.8 |35.1 | 374
1% | 734 | 978[12.2 |147 [171 [196 [220 |245 |269 |29.3 |31.8 [34.2 |36.7 | 39.1
12 | 766|102 [12.8 |153 [17.9 [204 [23.0 |255 |28.1 |30.6 |33.2 [357 |38.3 | 408
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CRANE RAILS
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Bethlehem 175 Ib.

Nomenclature of sketch for A.S.C.E. rails also applies to the other sections.
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CRANE RAILS

GENERAL NOTES

The ASCE rails and the 104- to 175-1b. crane rails listed below are recommended for
crane runway use. For complete details and for profiles and properties of rails not
listed, consult manufacturers’ catalogs.

Rails should be arranged so that joints on opposite sides of the crane runway
will be staggered with respect to each other and with due consideration to the wheel-
base of the crane. Rail joints should not occur at crane girder splices. Light 40-Ib.
rails are available in 30-ft lengths, 60-1b. rails in 30-, 33- or 39-ft lengths, standard
rails in 33- or 39- ft lengths and crane rails up to 60 ft. Consult manufacturer for avail-
ability of other lengths. Odd lengths, which must be included to complete a run or
obtain the necessary stagger, should be not less than 10 ft long. For crane rail serv-
ice, 40-1b. rails are furnished to manufacturers’ specifications and tolerances. 60- and
85-1b. rails are furnished to manufacturers’ specifications and tolerances, or to
ASTM Al. Crane rails are furnished to ASTM A759. Rails will be furnished with

standard drilling (see p. 1-115) in both standard and odd lengths unless stipulated
otherwise on order. For controlled cooling, heat treatment and rail end preparation,
see manufacturers’ catalogs. Purchase orders for crane rails should be noted “For
crane service.”

DIMENSIONS AND PROPERTIES

Nom- Base Head Web Properties—Axis X-X
Clas- '\R;:' Gage S
Type zgl: per d g b m n c r t h R |Area| y
tion Yd. Hd. | Bse.
b, [ [ In. [in. Jin Jin.{n [In] I [ | |{In2]In*{In3[I2]In

ASCE Light | 30 3% |12 |[3Vs | '7s2|"Vea|1'Vas| 12 | 2Vea[1%%42|12 | 3.00{ 4.10| 255] — | —
ASCE Light | 40 3% [17%2s |3%2 | % |7s2 {178 | 12 | 2%4]15%a4|12 | 3.94] 6.54| 3.59| 3.89|1.68

ASCE Light .| 50 [3% |12%2 (37 | "ie|Ya |2%8 | 12| 7he [2%e |12 | 4.90{10.1 | 510 — |1.88
ASCE Light | 60 |4% | 111%28( 4Vs | “%a %2 (2% | 12 | 3Y64{2'7%4|12 | 5.93|14.6 | 6.64 7.12{2.05
ASCE 70 | 4% | 2%s | 4% | 1%he|%2 |27%e | 12 | 3%4|2'%2[12 | 6.81[19.7 | 8.19| 8.87|2.22
ASCE 80 (5 |2%e |5 78 {"%e|22 |12 | %%6a|2% |12 | 7.86{264 |10.1 {111 (238

ASCE Std. 85 5%6| 2164 | 5% 7e4|1%4|2%e | 12 | %6 |23 [12 8.33(30.1 111 [122 (247
ASCE Std. | 100 | 5% | 268428 | 5% | 3Veo[1%82(2% | 12 | %e [3%a [12 | 9.84]|44.0 |14.6 {161 |2.73
Bethlehem |Crane | 104 | 5 2716 |5 e |2 2% |12 |1 2746 | 3%2 1103 {29.8 |10.7 |13.5 [2.21
Bethlehem |Crane | 135 | 5% | 21842 | 5%e|1V4s [1%42(3746 | 14 | 1Va [2'346| 12 |13.3 |50.8 |17.3 |18.1 |2.81
Bethlehem |Crane | 171 | 6 258 6 1Va |% |43 |[Flat|1vsa |2% |Vert.|{16.8 |73.4 (245 (244 [3.01
Bethlehem |Crane | 175 | 6 223 |6 1% Vo |4Va | 18 | 1% |37%a | Vert. |17 |705 |234 (236 [2.98

For maximum wheel loadings see manufacturers’ catalogs.
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CRANE RAILS
Splices

BOLTED SPLICES

It is often more desirable to use properly installed and maintained bolted splice bars
in making up rail joints for crane service than welded splice bars.

Standard rail drilling and joint bar punching, as furnished by manufacturers of
light standard rails for track work, include round holes in rail ends and slotted holes
in joint bars to receive standard oval neck track boits. Holes in rails are oversize and
punching in joint bars is spaced to allow %6 to ¥ in. clearance between rail ends (see
manufacturers’ catalogs for spacing and dimensions of holes and slots). Although
this construction is satisfactory for track and light crane service, its use in general
crane service may lead to joint failure.

For best service in bolted splices, it is recommended that tight joints be stipu-
lated for all rails for crane service. This will require rail ends to be finished by milling
or grinding, and the special rail drilling and joint bar punching tabulated below. Spe-
cial rail drilling is accepted by some mills, or rails may be ordered blank for shop
drilling. End finishing of standard rails can be done at the mill; light rails must be
end-finished in the fabricating shop or ground at the site prior to erection. In the
crane rail range, from 104 to 175 Ibs. per yard, rails and joint bars are manufactured
to obtain a tight fit and no further special end finishing, drilling or punching is re-
quired. Because of cumulative tolerance variations in holes, bolt diameters and rail
ends, a slight gap may sometimes occur in the so-called tight joints. Conversely, it
may sometimes be necessary to ream holes through joint bar and rail to permit entry
of bolts.

Joint bars for crane service are provided in various sections to match the rails.
Joint bars for light and standard rails may be purchased blank for special shop punch-
ing to obtain tight joints. See Bethlehem Steel Corp. Booklet 3351 for dimensions,
material specifications and the identification necessary to match the crane rail sec-
tion.

Joint bar bolts, as distinguished from oval neck track bolts, have straight shanks
to the head and are manufactured to ASTM A449 specifications. Nuts are manufac-
tured to ASTM A563 Gr. B specifications. ASTM A325 bolts and nuts may be used.
Bolt assembly includes an alloy steel spring washer, furnished to AREA specifica-
tion.

After installation, bolts should be retightened within 30 days and every three
months thereafter.

WELDED SPLICES

When welded splices are specified, consult the manufacturer for recommended rail
end preparation, welding procedure and method of ordering. Although joint conti-
nuity, made possible by this method of splicing, is desirable, it should be noted that
the careful control required in all stages of the welding operation may be difficult to
meet during crane rail installation.

Rails should not be attached to structural supports by welding. Rails with holes
for joint bar bolts should not be used in making splices.
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CRANE RAILS
Splices for tight joints

A B [ C B D B [
L
Rail End Joint Bar
l !
Grip Grip )
H H
— (\ T - T
(./”’ - =) '\ /
Cut when specified —i\ ” G 5
40-60-85-104 105-135-171-175
Rail Joint Bar Bott Washer Wt 2 Bars
Bolts, Nuts
W Drilling Punching Thick- Washers
! |
per Ly 6 [ I I B )
Vard Hole s lelc Hole 0 lslc side and | With | Less
9 | Da Dia Dia. | Gip Dia. | With | Fig. | Fig
Lb. In. in. I (Ing In, in. L L P O T O O L L in. In. L. | Lb.
40 { 1728 | 3he™ [ 2%215]. Yot [ 41%6™ 5] ... 20| 236 | Ya|1%e] 32| 2% e | T1ex¥s | 20.0 | 165
60 | 115428 | ¥e™ | 22{5|. We* | 4%he™ |5, .. |24 | 2e | Ya |29 {4 |2'Vis| Y6 | Trex¥s | 36.5 | 29.6
85 | 2764 6% | 2% 15| ... | Whe* 496 [5|... 24| 3| Tk 3% | 4% |3%s | Wis | Yrex¥e | 56.6 | 45.3
104|276 1iVis |4 15 6 |1Ve 7% 5| 6 [34|3% |1 (3% [5%|3% |1V | 7ex¥2|73.5 | 554
135 [ 219 {1%e |4 15| 6 |13 |7'%e 5| 6 [34| ... |1¥8|3% [5%|3'%e{1%s | Texl2| ... | 753
171 | 2% 1% |4 [5] 6 |1%e |7'%e 5| 6 |34 ... |18 |476 |6Ya|4Ye | 136 | TiexV2| ... | 90.8
175 | 22V |13%6 |4 |5| 6 |1%6 [7'%e |5| 6 {34) ... (1% |4Ys [6Va|3'%6|1%6 | TexVe| ... | 877

*Special rail drilling and joint bar punching.
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CRANE RAILS
Fastenings

HOOK BOLTS

Hook bolts are used primarily with light rails when
attached to beams with flanges too narrow for
clamps. Rail adjustment to *%2 in. is inherent in
the threaded shank. Hook bolts are paired alter-
nately 3 to 4 in. apart, spaced at about 24-in. cen-
ters. The special rail drilling required must be done
at the fabricator’s shop.

RAIL CLAMPS

Although a variety of satisfactory rail clamps are available from track accessory
manufactures, the two frequently recommended for crane runway use are the fixed
and floating types illustrated below. These are available in forgings or pressed steel,
either for single bolts or for double bolts as shown. The fixed-type features adjust-
ment through eccentric punching of fillers and positive attachment of rail to support.
The floating-type permits longitudinal and controlled tansverse movement through
clamp clearances and filler adjustment, useful in allowing for thermal expansion and
contraction of rails and possible misalignment of supports. Both types should be
spaced 3 ft or less apart.

Reversible Clamp Reversible Clamp
fillers plates fillers plates
1, )y
12 {“’ (M 1% {I
3 3
} (} A’ 4 (
1%2 1Y%

Off center 'J Off center
punching punching
1

Max. adjustment

YVa
Self-locking nut
or nut and lock washer
i g N

Ra|| base + (V2 to %/16) “‘Float”

iy
l I!?\‘ Machine bolt—/u.

Gage Gage

Tight Clamp Floating Clamp

Dimensions shown above are suggested. See manufacturers’ catalogs for recom-
mended gages, bolt sizes and detail dimensions not shown.
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TORSION PROPERTIES
W Shapes

An analysis for torsional shear is not required for the routine design of most struc-
tural steel members. When torsional analysis is required, the table of Torsion Prop-
erties will be of assistance in utilizing current analysis methods. The reader is re-
ferred to the AISC publication, Torsional Analysis of Steel Members, for additional
information and appropriate design aids.

Torsion Properties are also required to determine the allowable torsional buck-

ling stresses as specified in the AISC LRFD Specification Appendix E3.

NOMENCLATURE

C,  Warping constant for a section, in.%

E Modulus of elasticity of steel (29,000 ksi)

G Shear modulus of elasticity of steel (11,200 ksi)

H Flexural constant

J Torsional constant for a section, in.*

Or Statical moment for a point in the flange directly above the vertical edge of
the web, in.>

Q,,  Statical moment at mid-depth of the section, in.?

7, Polar radius of gyration about the shear center, in.

Sy Warping statical moment at a point in the section, in.*

W,, Normalized warping function at a point at the flange edge, in.?
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TORSION PROPERTIES
W shapes
Torsional | Warping i NW;?S!'HZS d| Warping Statical
Desionation | COTSEat | Constant =+ | Constant | Moment Moment
g J CW Wna Sw al aw
in.* In® In. In? In.* In? in.?
W 44x285 60.0 219000 97.2 125 653 204 657
X248 40.7 192000 111 124 577 184 574
X224 30.0 172000 122 124 517 166 517
X198 20.1 146000 137 123 443 144 450
W 40x328 74.2 607000 145 171 1330 287 755
X298 56.3 540000 158 170 1190 261 684
X268 41.1 475000 173 168 1060 234 612
X244 30.4 417000 188 167 934 208 550
x221 21.2 349000 206 166 785 176 483
x192 13.7 268000 225 165 608 137 404
W 40x655 596 1140000 70.4 169 2520 534 1530
X593 451 989000 754 166 2240 484 1380
x531 329 848000 81.7 163 1950 433 1230
X480 245 739000 88.4 160 1730 391 1090
X436 186 649000 95.1 158 1540 354 932
x 397 142 577000 103 156 1380 323 894
X362 109 511000 110 154 1240 294 813
X324 79.4 446000 121 152 1100 264 730
x 297 61.2 397000 130 151 986 240 665
X277 51.1 378000 138 151 940 230 624
x 249 37.7 333000 151 149 836 208 560
X215 24.4 283000 173 149 714 179 481
X199 18.1 245000 187 148 621 157 434
W 40x183 19.6 119000 126 111 402 134 391
X167 14.0 99300 136 111 336 113 346
X149 9.62 79600 146 110 270 92.0 299
W 36x848 1270 1620000 57.5 172 3530 674 1910
X798 1070 1480000 59.8 169 3270 634 1790
X720 804 1270000 64.0 166 2870 571 1590
X 650 600 1090000 68.6 162 2520 513 1420
x588 453 950000 73.7 159 2240 465 1280
X527 330 816000 80.0 156 1960 415 1130
X485 260 727000 85.2 154 1770 380 1040
X439 195 637000 91.9 152 1570 344 928
X393 143 554000 100 150 1390 309 830
X359 109 3000 108 148 1240 281 757
X328 84.5 441000 117 146 1130 258 691
%300 64.2 398000 127 146 1020 235 628
%280 52.6 366000 134 145 944 219 585
X260 41.5 330000 144 144 858 200 538
X245 34.6 306000 151 143 799 187 505
X230 28.6 282000 160 143 740 176 472
W 36x256 53.3 168000 90.6 109 576 176 520
X232 39.8 148000 98.3 108 512 159 468
x210 28.0 128000 109 108 446 138 416
X194 22.2 116000 116 107 407 128 383
X182 18.4 107000 123 106 378 120 359
X170 15.1 98500 130 105 349 111 334
X160 12.4 90200 137 105 321 103 312
X150 10.1 82200 145 105 294 951 291
X135 6.99 68100 159 104 245 79.9 255
W 33x619 567 870000 63.0 148 2210 463 1280
X567 444 768000 66.9 145 1990 425 1170
X515 338 672000 71.8 143 1770 385 1060
X468 256 587000 771 140 1570 348 947
X424 193 514000 83.1 138 1400 315 852
%387 149 458000 89.2 136 1260 288 773
%354 115 408000 96.1 135 1130 263 709
X318 84.4 357000 105 133 1000 237 634
X291 65.0 319000 113 132 906 216 577
X263 485 281000 123 130 808 195 519
X241 35.8 250000 135 130 721 174 469
x221 27.5 224000 145 129 650 158 428
X201 20.5 198000 158 128 580 142 386
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TORSION PROPERTIES
W shapes
'(I':o rsi?natl éNarping i, N\%;?S!';gd Vg?art?ég? h%a;;calt
onstan Ty en
Designation oncstant GJ | Constant | Moment
w Wno Sw af aw
In.* in.® in. In.2 in.4 in.2 in.?
W 33x169 17.7 82400 110 93.7 329 109 314
X152 12.4 71700 123 93.8 286 95.1 279
X141 9.70 64400 131 93.3 258 86.5 257
X130 7.37 56600 141 92.8 228 76.9 233
X118 5.30 48300 154 92.2 196 66.6 207
W 30x581 537 636000 55.4 129 1850 402 1110
X526 405 550000 59.3 126 1630 364 993
X477 307 480000 63.6 124 1450 329 896
X433 231 417000 68.3 122 1280 297 805
X391 174 364000 73.6 120 1140 268 716
x357 134 323000 79.1 118 1020 245 650
X326 103 286000 85.0 117 919 223 595
X292 74.9 249000 92.8 115 812 200 530
X261 53.8 215000 102 114 710 177 470
X235 40.0 190000 111 112 633 160 422
x211 27.9 166000 124 112 556 141 374
X191 20.6 146000 135 111 494 126 337
X173 153 129000 148 110 439 113 303
X148 14.6 49400 983.9 77.3 239 86.8 250
X132 9.72 42100 106 77.3 204 74.0 219
X124 7.99 38600 112 76.9 188 68.8 204
x116 6.43 34900 118 76.5 171 62.8 189
X108 4.99 30900 127 76.1 152 56.1 173
X 99 3.77 26800 136 75.7 133 49.5 156
X 90 2.94 24000 146 75.2 119 451 142
W 27x539 499 440000 47.8 111 1490 342 940
X494 391 386000 50.6 108 1340 313 856
X448 297 336000 54.1 106 1190 283 766
X407 225 291000 57.9 104 1050 255 688
X368 169 254000 62.3 102 930 231 620
x336 13 225000 66.8 101 836 211 564
x307 101 199000 71.5 99.4 750 192 511
x281 78.8 178000 76.5 98.2 680 176 466
X258 61.0 159000 82.2 97.1 613 161 424
X235 46.3 140000 88.4 96.0 548 146 384
x217 37.0 128000 94.7 95.0 503 135 354
X194 26.5 111000 104 93.9 442 120 314
X178 19.5 98300 114 93.7 393 107 284
X161 14.7 87300 124 92.9 352 96.6 256
X146 10.9 77200 135 g2.2 314 87.0 231
X129 11.2 32500 86.9 66.4 183 69.5 197
X114 7.33 27600 98.7 66.4 155 59.2 171
X102 5.29 24000 108 65.7 137 52.7 153
X 94 4,03 21300 117 65.4 122 47.3 139
X 84 2.81 17900 129 64.9 103 40.6 122
W 24 x492 456 283000 40.1 92.1 1150 281 774
x450 357 247000 42.4 90.1 1030 257 703
X408 271 214000 45.2 88.1 909 233 626
x370 205 184000 48.2 86.3 802 209 562
X335 154 160000 51.8 84.6 709 189 509
x306 119 141000 55.4 83.3 636 173 461
X279 91.7 125000 59.4 82.0 570 157 418
x250 67.3 108000 64.4 80.6 502 141 372
x 229 51.8 95800 69.2 79.6 451 128 338
X207 38.6 83900 75.0 78.5 401 116 303
x192 31.0 76200 79.7 77.7 367 107 280
X176 241 68400 85.9 77.0 333 97.8 255
X162 18.5 62600 93.6 77.0 304 89.4 234
X146 134 54600 103 76.3 268 79.5 209
x131 9.50 47100 113 75.6 233 69.7 185
x117 6.72 40800 125 749 204 61.5 164
X104 4.72 35200 139 74.3 178 541 144
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TORSION PROPERTIES
W shapes
Torsional | Warping E© N‘clavrarlrgggunzg d Vg&%g? Statical
Desianation | COMStEnt | Constant =+ | Constant | Moment Moment
g J Cw Wna sw af aw
In4 In.® in. In2 In.* In? In3
W 24x103 7.11 16600 77.8 53.0 117 494 140
X 94 5.26 15000 85.8 53.1 105 44 .4 127
x 84 3.70 12800 94.8 52.6 91.3 39.0 112
X 76 2.68 11100 104 52.2 79.8 34.4 100
X 68 1.87 9430 114 51.9 68.0 29.5 88.3
W 24x 62 1.71 4620 83.7 40.7 42.3 23.2 76.6
X 55 1.18 3870 92.0 40.4 35.7 19.8 67.1
W 21x402 297 165000 37.9 76.7 805 210 564
x 364 225 142000 40.4 75.0 709 189 505
x333 174 124000 429 73.5 632 172 457
x300 130 107000 46.2 71.9 556 154 408
X275 101 4100 49.1 70.7 499 141 370
X248 75.2 81800 53.0 69.5 441 127 331
X223 54.9 70600 57.6 68.3 388 113 295
x201 41.3 61800 62.1 67.3 345 102 265
X182 31.0 54300 67.2 66.4 307 92.3 238
X166 23.9 48500 72.6 65.6 277 84.4 216
X147 15.4 41100 83.0 65.4 235 71.4 187
X132 11.3 36000 90.9 64.7 208 64.0 167
X122 8.98 32700 97.1 64.2 191 59.2 154
X111 6.83 29200 105 63.7 172 53.7 139
X101 5.21 26200 114 63.2 155 49.0 127
W21x 93 6.03 9940 65.3 43.6 85.3 38.2 110
X 83 4.34 8630 71.8 43.0 75.0 34.2 98.0
X 73 3.02 7410 79.7 42.5 65.2 30.3 86.2
X 68 2.45 6760 84.6 42.3 59.9 28.0 79.9
X 62 1.83 5960 91.8 42.0 53.2 25.1 72.2
W21x 57 1.77 3190 68.3 33.4 35.6 20.9 64.3
X 50 1.14 2570 76.2 33.1 28.9 17.2 55.0
X 44 0.77 2110 84.3 32.8 24.0 14.5 47.7
W 18x311 177 75700 33.2 58.8 483 141 376
x283 135 65600 354 575 427 127 338
x258 104 57400 37.7 56.4 382 116 306
X234 79.7 49900 40.2 55.2 339 105 274
x211 59.3 43200 43.4 54.2 299 94.3 245
X192 452 37900 46.5 53.3 267 85.7 221
X175 34.2 33200 50.1 52.5 237 77.2 199
X158 25.4 28900 54.2 51.6 210 69.4 178
X143 19.4 25700 58.6 51.0 189 63.2 161
X130 14.7 22700 63.4 50.4 169 57.1 145
X119 10.6 20300 70.3 50.4 151 50.6 131
X106 7.48 17400 77.7 49.8 131 44.6 115
x 97 5.86 15800 83.5 49.4 120 41.2 105
X 86 4,10 13600 92.7 48.9 104 36.3 92.8
X 76 2.83 11700 103 48.4 90.7 319 81.4
W 18x 71 3.48 4700 59.1 33.7 52.1 25.8 72.7
X 65 2.73 4240 63.4 33.4 475 23.8 66.6
X 60 217 3850 67.8 33.1 43.5 22.1 61.4
X b5 1.66 3430 73.1 32.9 39.0 19.9 55.9
x 50 1.24 3040 79.6 32.6 34.9 18.0 50.4
W 18Xx 46 1.22 1710 60.3 26.4 24.2 15.3 453
X 40 0.81 1440 67.9 26.1 20.6 13.3 39.2
X 35 0.51 1140 76.6 25.9 16.5 10.7 33.2
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TORSION PROPERTIES
W shapes
Torsional Warping ﬁ/ Namggggd Vg?art?(l:g? Iata'ticalt
Designation Conjtant Constant &/ | Constant | Moment omen
w Wno w af aW
In.* In.® In. in.2 In.* In2 In3
W 16x100 7.73 11900 63.1 41.7 107 39.0 99.0
xX89 5.45 10200 69.8 411 93.3 34.4 87.3
X77 3.57 8590 78.9 40.6 79.3 29.7 75.0
xX67 2.39 7300 88.9 40.1 68.2 25.9 64.9
W 16x57 2.22 2660 55.8 28.0 35.6 19.0 52.6
x50 1.52 2270 62.1 27.6 30.8 16.7 46.0
X45 1.11 1890 68.0 27.4 27.2 15.0 411
x40 0.79 1730 75.2 271 23.9 13.4 36.5
X 36 0.54 1460 83.2 26.9 20.2 11.4 32.0
W 16x31 0.46 739 64.5 21.3 13.0 9.17 27.0
X26 0.26 565 748 21.1 10.0 7.20 221
W 14x730 1450 362000 25.4 78.3 1720 319 831
X665 1120 305000 26.5 75.5 1510 287 740
X605 870 258000 27.7 73.0 1320 259 660
X550 670 219000 29.1 70.6 1160 233 588
X500 514 187000 307 68.5 1020 209 524
X455 395 160000 324 66.5 899 189 468
W 14x426 331 144000 33.6 65.3 827 176 434
X398 273 129000 35.1 64.1 756 163 401
x370 222 116000 36.7 62.9 689 151 368
X342 178 103000 38.6 61.6 623 138 336
x311 136 89100 41.2 60.3 553 125 301
X283 104 77700 44,0 59.1 493 113 271
x257 79.1 67800 471 57.9 438 102 243
X233 59.5 59000 50.7 56.9 389 91.7 218
x211 44.6 51500 547 55.9 345 82.3 195
X193 34.8 45900 58.4 55.1 312 75.4 177
X176 26.5 40500 63.0 54.4 279 68.0 160
X159 19.8 35600 68.3 53.7 248 61.3 143
X145 15.2 31700 73.6 53.0 224 55.8 130
W 14x132 12.3 25500 73.2 50.2 190 499 117
x120 9.37 22700 79.2 49.7 171 45.3 106
X109 712 20200 85.8 49.1 154 41.2 95.9
x99 5.37 18000 93.1 48.7 138 37.2 86.6
X80 4.06 16000 101 48.3 125 33.7 78.3
W 14x82 5.08 6710 58.5 34.1 73.8 28.1 69.3
xX74 3.88 5990 63.2 33.7 66.6 25.7 62.8
X68 3.02 5380 68.0 33.4 60.4 23.5 57.3
X61 2.20 4710 74.5 33.1 53.3 21.0 51.1
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TORSION PROPERTIES

W shapes
. . ~ TNormalized| Warpl -
Torsional | Warping e N\(l)\;argg:wzg d ol Statical
Designat Constant | Constant %+ | Constant | Moment Moment
esignation J 3 W, o a o
In.* in.® In. In.2 In* in® In.®
W 14x53 1.94 2540 58.1 26.7 35.5 17.3 43.6
X48 1.46 2240 63.1 26.5 31.6 15.6 39.2
X 43 1.05 1950 69.3 26.2 27.8 13.9 34.8
W 14x38 0.80 1230 63.2 23.0 20.0 11.5 30.7
x34 0.57 1070 69.6 22.8 17.5 10.2 27.3
x30 0.38 887 77.7 22.6 14.7 8.59 23.6
W 14x26 0.36 405 54.1 16.9 8.94 6.96 20.1
x22 0.21 314 62.6 16.8 7.02 5.58 16.6
W 12x336 243 57000 24.7 46.4 459 119 301
%305 185 48600 26.1 45.0 403 107 269
X279 143 42000 27.6 44.0 357 96.3 241
x252 108 35800 29.3 42.8 313 86.4 214
X230 83.8 31200 31.1 41.8 279 78.4 193
x210 64.7 - 27200 33.0 41.0 249 71.1 174
X190 48.8 23600 353 40.1 220 64.1 156
x170 35.6 20100 38.3 39.2 192 56.9 137
x152 25.8 17200 41.5 38.4 168 50.4 121
X136 18.5 14700 45.3 37.7 146 44.5 107
X120 128 12400 50.0 37.0 126 38.9 93.2
X106 9.13 10700 55.0 36.4 110 34.6 81.9
x96 6.86 | 9410 59.6 35.9 98.2 31.3 73.6
x87 5.10 8270 64.8 35.5 87.2 28.0 66.0
x79 3.84 7330 70.3 35.2 78.1 25.3 59.5
x72 2.93 6540 76.0 34.9 70.3 22.9 53.9
X685 2.18 5780 82.9 345 62.7 20.6 48.4
W 12x58 2.10 3570 66.4 28.9 46.3 18.2 43.2
x53 1.58 3160 72.0 28.7 41.2 16.3 39.0
W 12x50 1.78 1880 52.3 23.3 30.2 14.7 36.2
X 45 1.31 1650 57.0 23.1 26.7 1341 32.4
x40 0.95 1440 62.5 22.9 23.6 11.8 28.8
W 12x35 0.74 879 55.4 19.6 16.8 9.86 25.6
x30 0.46 720 63.9 19.4 13.9 8.30 21.6
X26 0.30 607 724 19.2 11.8 7.15 18.6
W 12x22 0.29 164 38.1 12.0 5.13 4.87 14.7
x19 0.18 131 434 11.8 4.14 4.01 12.4
xX16 0.10 96.9 494 1.7 3.09 3.04 10.0
x14 0.07 80.4 54.4 11.6 2.59 2.59 8.72
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TORSION PROPERTIES
W shapes
Torsional | Warping . N\(I)\;;rr!gglnzgd Vggtﬁ’(';g? Statical
Desionation Constant Constant TJW Constant | Moment Moment
g J w Wnu W Of aw
In.* In.® In. In2 In.* in.? in?
W 10x112 15.1 6020 32.2 26.3 85.7 30.8 73.7
X100 10.9 5150 35.0 25.8 74.7 27.2 64.9
x88 7.53 4330 38.6 25.3 64.2 23.8 56.4
xX77 5.11 3630 42.9 24.8 54.9 20.7 46.8
X868 3.56 3100 47.4 24.4 476 18.1 42.6
X860 2.48 2640 52.6 24.0 41.2 15.9 37.3
x54 1.82 2320 57.4 23.8 36.6 14.3 33.3
xX49 1.39 2070 62.1 23.6 33.0 13.0 30.2
W 10x 45 1.51 1200 45.3 19.0 23.6 11.5 27.5
%39 0.98 992 51.3 18.7 19.8 9.77 23.4
x33 0.58 790 59.2 18.5 16.0 7.98 19.4
W 10x30 0.62 414 41.5 14.5 10.7 7.09 i18.3
X26 0.40 345 47.1 14.3 9.05 6.08 15.6
x22 0.24 275 54.5 14.1 7.30 495 13.0
W 10x19 0.23 104 34.0 9.89 3.93 3.76 10.8
X17 0.16 85.1 37.6 9.80 3.24 3.13 9.33
x15 0.10 68.3 412 9.72 2.62 2.56 8.00
x12 0.05 50.9 49.1 9.56 1.99 2.00 6.32
W 8x67 5.06 1440 27.2 16.7 32.3 14.7 35.1
x58 3.34 1180 30.3 16.3 27.2 12.5 29.9
X48 1.96 931 35.0 15.8 22.0 10.4 24.5
x40 1.12 726 40.9 15.5 17.5 8.42 19.9
X35 0.77 619 45.6 15.3 15.2 7.39 17.3
x31 0.54 530 50.5 15.1 13.1 6.46 15.2
W 8x28 0.54 312 38.8 12.4 9.43 5.64 13.6
X 24 0.35 259 44.0 i2.2 7.94 4.83 11.6
W 8x21 0.28 152 373 10.4 547 4.03 10.2
X18 0.17 122 42.8 10.3 4.44 3.31 8.52
W 8x15 0.14 51.8 31.3 7.82 2.47 2.39 6.78
x13 0.09 40.8 348 7.74 1.97 1.93 5.70
x10 0.04 309 43.4 7.57 1.53 1.56 4.43
W 6x%x25 0.46 150 29.0 9.01 6.23 3.92 9.46
x20 0.24 113 34.9 8.78 4.82 3.10 7.45
xX15 0.10 76.5 442 8.58 3.34 2.18 5.39
W 6x%16 0.22 38.2 21.0 5.92 2.42 2.28 5.84
xX12 0.09 24.7 26.6 5.75 1.61 1.55 4,15
X9 0.04 17.7 33.7 5.60 1.19 1.19 3.12
W 5x19 0.31 50.8 20.4 5.94 3.21 2.44 5.81
X16 0.19 40.6 23.4 5.81 2.62 2.02 4.82
W 4x13 0.15 14.0 15.5 3.87 1.36 1.27 3.14
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TORSION PROPERTIES

M shapes
Torsional | Warping . NWQ?S}';S" ng‘;{,’ég? Statical
Desianati Constant | Constant = | constant | Moment Moment
esignation J C, e o o o
In.* In® In. In.2 In.* in3 In.3
M 14x18 1 124 54.0 13.7 3.7 3.60 124
M12x11.8 05 34.0 42.0 9.02 1.56 1.98 7.14
M 12x10.8 .04 313 45.0 9.01 1.45 1.86 6.58
M 12x10 .03 345 54.6 9.58 1.40 1.72 6.07
M10x 9 .03 14.6 35.5 6.59 91 1.32 4.60
M10x 8 .02 12.8 40.7 6.57 .80 1.18 4.06
M 10X 7.5 .02 12.0 39.4 6.60 77 1.13 3.86
M 8X 6.5 .02 523 26.0 445 48 .82 2.72
M 6Xx 4.4 .01 1.40 19.0 2.69 21 45 1.40
M 5x18.9 34 413 17.7 573 2.98 2.28 5.53
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TORSION PROPERTIES
S shapes
ool | Wi |/ | W] e | gatea
Designation Constant Constant Tf Constant | Moment Moment
J CW Wna w af aw
In.* in.b In. in.2 In.4 In.? In.?
S 24x121 12.8 11400 48.0 47.1 103 471 154
X106 10.1 10600 52.0 46.1 98.8 471 141
S 24x100 7.58 6380 46.7 419 66.0 335 121
%90 6.04 6000 50.7 41.2 63.8 335 112
X80 4.88 5640 54.7 405 61.6 335 103
S 20x96 8.39 4710 38.1 34.9 57.8 20.2 99.7
Xx86 6.64 4390 414 34.2 55.5 29.2 92.5
S 20x75 459 2750 39.4 30.7 38.9 22.6 77.0
X66 3.58 2550 43.0 30.0 37.3 22.6 70.5
S 18x70 4,15 1800 33.6 27.0 29.2 17.14 63.0
X547 237 1560 413 26.0 26.9 171 52.9
S 15%50 2.12 811 315 20.3 17.8 39.0
x42.9 1.54 744 354 19.8 16.9 35.1
S 12x50 2.82 505 215 15.5 14.0 9.30 31.0
X40.8 1.75 437 254 14.9 12.9 9.30 26.9
S 12x35 1.08 324 27.9 14.5 10.0 7.48 227
x31.8 0.90 307 20.7 14.3 9.74 7.48 21.3
S 10x35 1.29 189 19.5 11.8 713 524 17.9
x25.4 0.60 153 25.7 111 6.34 5.24 14.4
S 8x28 0.55 61.8 17.1 7.90 3.50 3.10 9.74
x18.4 0.34 53.5 20.3 7.58 3.22 3.10 8.38
S 7x20 0.45 346 141 6.38 2.41 2.29 7.26
x15.3 0.24 28.8 17.6 6.05 217 2.29 6.12
S 6x17.25 0.37 184 11.3 5.03 1.63 5.35
x12.5 0.17 145 14.9 470 1.63 430
S 5x14.75 0.32 9.12 8.59 3.84 1.03 3.72
X10 0.1 6.66 12.3 3.51 0.86 2.88
S 4x 95 0.12 3.10 8.17 2.59 0.53 0.70 2.05
X 7.7 0.07 2.62 9.64 247 0.48 0.70 1.79
S 3x 75 0.09 1.10 5.59 1.72 0.28 0.40 1.20
X 57 0.04 0.85 7.08 1.60 0.24 0.40 1.00
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FLEXURAL-TORSIONAL PROPERTIES
Channels

Torsional Warping PoIarol?adlus Flexural

o Constant Constant Gyration Constant
Designation J Cy 7 H*

[

In* In.t in. No Units
C 15x50 267 492 5.49 937
x40 1.46 411 572 927
x33.9 1.02 358 5.94 920
C 12x30 0.87 151 4.55 919
x25 0.54 130 472 909
x20.7 0.37 112 493 899
C 10x30 1.23 79.3 3.63 921
x25 0.69 68.4 3.75 912
x20 037 56.9 393 .900
%x15.3 0.21 45.6 419 .883
C 9x20 0.43 39.5 3.46 .899
x15 0.21 31.0 3.69 882
x13.4 0.17 28.2 3.79 874
C 8x18.75 0.44 25.1 3.06 894
x13.75 0.19 19.2 327 874
X11.5 0.13 16.5 3.42 862
C 7x14.75 0.27 13.1 275 875
x12.25 0.16 11.2 2.87 .862
X 9.8 0.10 9.18 3.02 .846
C 6x13 0.24 7.22 237 .858
x10.5 0.13 5.95 249 843
x 8.2 0.08 472 2.65 824
C 5x 9 0.11 2.93 2.10 814
X 6.7 0.06 2.22 2.26 790
C 4x 725 0.08 1.24 1.75 768
x5.4 0.04 0.92 1.89 741
C 3x 6 0.07 0.46 1.39 689
X 5 0.04 0.38 1.45 674
X 41 0.03 0.31 1.53 .656
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FLEXURAL-TORSIONAL PROPERTIES

Channels
Eorsi?natl ENarping Po|arg}adlus Flexural
- onstan onstant .
Designation J 2 Gyrzr_mon CoanEant
[«
In.4 In® in. No Units
MC 18x58 2.81 1070 6.56 944
X51.9 2.03 986 6.70 .939
x45.8 1.45 897 6.88 933
X42.7 1.23 852 6.97 .930
MC 13x50 2.98 558 5.07 875
x40 1.57 463 5.33 .860
X35 1.14 413 5.50 .849
x31.8 0.94 380 5.64 842
MC 12x50 3.24 411 477 .859
X45 2.35 374 4.87 .851
x40 1.70 336 5.01 842
X35 1.25 297 5.18 832
x31 1.01 268 5.34 821
MC 12x10.6 0.06 11.7 427 .983
MC 10x41.1 2.27 270 4.26 790
x33.6 1.21 224 4.47 77
%x28.5 0.79 194 4.68 752
x25 0.64 125 446 .802
x22 0.51 111 4.63 790
MC 10x 8.4 0.04 7.01 3.68 972
MC 10x 6.5 0.02 2.45 3.43 990
MC 9x254 0.69 104 4,08 770
x23.9 0.60 98.2 4.15 763
MC 8x228 0.57 75.3 3.85 716
x21.4 0.50 70.9 3 709
MC 8x20 0.44 47.9 3.59 .780
xX18.7 0.38 45.1 3.65 773
MC 8x 85 0.06 8.22 3.24 910
MC 7x22.7 0.63 58.5 3.53 662
X19.1 0.41 494 3.71 638
MC 6x18 0.38 34.6 3.46 .562
x15.3 0.22 30.1 341 .581
MC 6x16.3 034 221 3.11 .643
x15.1 0.29 20.8 3.18 .634
MC 6x12 0.15 11.2 2.80 740
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FLEXURAL-TORSIONAL PROPERTIES

Single Angles
Polar Polar
Torsional | Radius of | Flexural Torsional | Radius of | Flexural
Designation [ Constant | Gyration | Constant Designation | Constant | Gyration | Constant
J A H J A H
in* In. No Units In.* In. No Units
L9x4x % | 1.06 437 — L6x6 x1 3.68 3.19 637
Y6 782 438 - % 2.51 3.22 632
Yo .557 439 — Ya 1.61 3.26 .629
% .954 3.29 .628
L 8x8x1% 713 4.31 632 Y6 704 3.31 627
1 5.08 435 .630 Y2 501 3.32 827
% 3.46 437 .629 e 340 3.34 627
Ya 2.21 4.41 627 ¥ 218 3.36 .626
% 1.30 4.45 627 e 129 3.38 625
Y6 .960 447 627
Y2 682 448 .624 Léx4 X 2.07 2.83 —
Ya 1.33 2.86 —
L 8x6x1 435 3.89 - B 792 2.89 —
% 2.96 3.93 - %6 .585 2.90 —
Ya 1.90 3.96 - Yo A17 2.92 —_
% 1.12 3.99 — TAs 284 2.94 _
Y6 822 4.01 - ¥ .183 2.96 —
e 584 4.02 - Ye .108 2.97 —_
e 396 4.04 —_
L 6X3%X Y2 .396 2.88 —
L 8x4x1 3.68 3.77 — % 174 2.92 -
Ya 1.61 3.82 — %6 103 293 —_
Y16 .704 3.86 —
Yo 501 3.88 — L5x5 X % 2.07 2.65 634
Y 1.33 2.68 .634
L7X4X % 1.47 3.33 —_ 5% 792 2.71 .630
Y8 873 3.36 - Yo 417 2.74 .630
Y2 459 3.38 - The 284 277 629
Ye .200 342 - % 183 279 827
Y6 108 2.81 626

C., can be taken conservatively as zero for single angles.
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FLEXURAL-TORSIONAL PROPERTIES

L

Single Angles
Polar Polar
Torsional | Radius of | Flexural Torsional | Radius of | Flexural
Designation | Constant | Gyration | Constant Designation | Constant | Gyration | Constant
J i H J i, H
in.* In. No Units In.* In. No Units
L 5X3VeX¥ 1.11 2.37 — L4 x3 X% .281 1.95 —
Y 660 2.40 — "he 192 1.96 —
Yo 348 2.44 — Y 123 1.98 —
Ye 238 2.45 — %e .0731 2.00 —
Y8 153 247 — Ya 0386 2.01 —
s 0905 249 —
A 0479 250 — L 31x3%X % 281 1.89 631
e 192 1.91 629
L5x3 X% 610 2.36 —_ Y% 123 1.91 628
Yo 322 2.39 — %e 0731 1.93 627
s 219 2.41 — Ya 0386 1.95 626
% 141 2.42 -
45 0832 243 _ L3%x3 x'% 260 1.76 —
Y, 10438 245 — e 178 1.77 —
% 114 1.79 —
L4x4 X3 1.02 2.1 639 6 0680 1.81 —
% 610 2.14 631 Ya 0360 1.83 -
Yo 322 217 632
e 219 219 631 L 31ex2%X Vs 234 1.67 —_
% 141 2.20 625 e | 160 1.68 -
e 0832 222 623 % 103 170 -
Ya 0438 2.23 627 %o | 0611 1.72 -
Ya 0322 1.73 —
L 4X3Vexe 301 2.04 —
e 206 2.06 — L3 X3 x% 234 1.60 634
% 132 208 — s .160 1.61 632
546 0782 209 — % 103 1.63 .629
Y 0412 211 _ Y6 0611 1.65 .628
Ya 0322 1.66 627
Y6 0142 1.68 626

C., can be taken conservatively as zero for single angles.

AMERICAN INsTrTuTE oF STEEL CONSTRUCTION



1-130

L

FLEXURAL-TORSIONAL PROPERTIES

Single Angles
Polar Polar
Torsional | Radius of | Flexural Torsional | Radius of | Fexural
Designation | Constant [ Gyration | Constant Designation | Constant | Gyration | Constant
J A H J A H
In.4 In. No Units In* In. No Units
L3 x2¥eX'2 213 1.47 — L2%x2 X% 0728 1.22 -
e | 146 1.49 - %s 0432 1.24 —
% 0943 1.50 - Ya 0227 1.25 —
%e | .0560 1.52 - Yie .00990 1.27 —
Ya 0296 1.54 —
%s | 0131 155 —_ L2 X2 X% 0640 1.05 837
% | .0381 1.07 633
L3 X2 X% 192 1.40 —_ Ya .0201 1.09 630
he | 132 1.41 - e 00880 1.10 628
Ys .0855 1.43 - Ye 00274 1.12 626
%e | .0509 1.45 —
a 0270 1.46 —
%e | 0120 1.48 -
L. 212X2%ex V2 185 1.31 639
% 0816 1.34 632
%e | .0483 1.36 630
Ya 0253 1.37 628
%e | 0110 1.39 627

C., can be taken conservatively as zero for single angles.
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FLEXURAL-TORSIONAL PROPERTIES
Structural Tees

Polar Polar
Torsional | Radius of | Flexural Torsional | Radius of | Flexural
Designation | Constant | Gyration | GConstant Designation | Constant | Gyration | Constant
J A H J A H
In.* In. No Units In.* In. No Units
NT 18 x1795 | 543 7.38 0797 ||WT 135x1085 | 185 572 0.830
x164 | 421 7.32 0.799 x 97 | 132 5.66 0.826
x150 | 32.0 7.30 0.797 X 89 9.74 570 0.815
x140 | 262 7.07 0.796 x 805 | 731 5.67 0813
x130 | 207 7.28 0.791 X 73 5.44 5.65 0.810
x1225 | 17.3 7.28 0.788
x115 14.3 7.07 0.784 WT 13.5x 64.5 5.60 5.48 0.731
X 57 3.65 554 0.716
WNT18 x128 | 266 7.43 0.703 X 51 2.64 552 0.714
x116 | 19.8 7.40 0.703 x 47 201 557 0.703
x105 | 139 7.49 0.687 X 42 1.40 5.63 0.685
x 97 | 114 7.45 0.687
X 91 9.19 7.45 0.686 WT12 x 88 12.0 5.09 0.835
X 85 7.51 7.44 0.684 x 81 9.22 5.09 0.831
% 80 6.17 7.46 0.678 X 73 6.70 5.08 0.827
X 75 5.04 7.50 0.670 X 655 | 474 5.09 0.818
x 675 | 348 7.65 0.644 x 585 | 335 5.08 0.813
X 52 2.35 507 0.809
WNT 165x177 | 57.2 7.00 0.802
x159 491 6.04 0.803 WT12 x 5156 3.54 4.88 0.733
x1455 | 32.4 6.90 0.801 x 47 262 4.89 0.727
x1315 | 242 6.86 0.802 x 42 1.84 4.89 0.721
x1205 | 17.9 6.91 0.792 x 38 1.34 4.93 0.709
x1105 | 137 6.90 0.788 x 34 932 4.99 0.692
x1005 | 10.2 6.89 078 |t s x a1 850 513 0619
WT 165x 845 | 883 6.74 0.714 X 27.5 588 5.18 0.606
. ;gs 2;2 ggg g;g? WT105% 83 | 11.9 469 0.861
65 267 693 0.678 x 735 | 769 464 0.847
% 59 o6 702 0,658 X 66 5.62 461 0.845
x 61 4.47 458 0.846
WT15 x117.5 | 199 6.25 0817 x 555 | 340 4.56 0.846
x1055 | 13.9 6.27 0.809 X 50.5 2.60 4.54 0.846
f( ggg “7):21 ggg gggg WT 105x 465 | 301 437 0.729
" x 45| 216 433 0.732
WT15 x 74 7.27 6.10 0.716 x 35| 151 4.31 0.732
X 66 4.85 6.19 0.698 x 34 122 431 0.727
X 62 3.98 6.20 0.693 x 81 513 431 0.722
x 58 | 321 6.24 0883 \wWriosx 285 | 884 | 436 0.665
X 54 249 6.31 0.669
x 495 | 188 638 0.654 X 25 570 ) 4m 0.640
’ X 22 383 449 0.623

C, can be taken conservatively as zero for tees.
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FLEXURAL-TORSIONAL PROPERTIES
Structural Tees

Polar Polar
Torsional | Radius of | Flexural Torsional | Radius of | Flexural
Designation | Constant | Gyration | Constant Designation | Constant | Gyration | Constant
J A H J A H
In.* In. No Units In.* In. No Units
WT 9x71.5 9.69 4,03 0.874 WT 7x365 714 5.47 0.966
%65 7.31 3.99 0.874 x332.5 555 5.36 0.966
x59.5 5.30 4,03 0.862 x302.5 430 5.25 0.966
x53 3.73 4.00 0.860 X275 331 515 0.967
X48.5 2.92 3.97 0.862 X250 255 5.06 0.967
x43 2.04 3.95 0.860 x227.5 196 498 0.967
x38 1.41 3.92 0.862 x213 164 4,92 0.968
%199 135 487 0.968
WT 9x35.5 1.74 3.72 0.751 x185 110 481 0.968
x32.5 1.36 3.69 0.755 X171 883 4.77 0.968
x30 1.08 3.67 0.756 x155.5 675 471 0.968
x27.5 0.829 3.68 0.749 x141.5 51.8 4.66 0.969
%25 0.613 3.66 0.748 x128.5 393 461 0.969
WT 9x23 0.609 3.67 0.694 i};gg ggg 322 gg;g
x20 0403 | 365 0.692 x 965 | 173 4.49 0.971
%x17.5 0.252 3.74 0.662 X 88 132 446 0.971
WT 8x50 3.85 3.62 0.877 X 79.5 984 442 0.971
x44.5 272 3.60 0.877 X 725 7.56 440 0.971
x38.5 1.78 3.56 0.877
x33.5 1.19 3.53 0.879
WT 8x28.5 1.10 3.30 0.770
X25 0.760 3.28 0.770
x22.5 0.655 3.27 0.767
x20 0.396 3.24 0.769
x18 0.271 3.30 0.745
WT 8%15.5 0.229 3.26 0.695
x13 0.130 3.32 0.667

C., can be taken conservatively as zero for tees.
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FLEXURAL-TORSIONAL PROPERTIES
Structural Tees

Polar Polar
Torsional | Radius of | Flexural Torsional | Radius of | Flexural
Designation | Constant | Gyration | Constant Designation | Constant | Gyration | Constant
J A H J A H
In* In. No Units In.* In. No Units
WT 7x66 6.13 421 0.966 WT 6x168 120 4.07 0.958
X60 467 418 0.966 x152.5 92.0 4.00 0.959
x54.5 3.55 4,16 0.968 x139.5 709 3.94 0.957
x49.5 2.68 414 0.968 X126 53.5 3.88 0.958
x45 2.03 412 0.968 x115 41.6 3.84 0.958
X105 32.2 3.79 0.959
WT 7x41 2.53 3.25 0.912 x 95 243 374 0.959
X3Z 12: g% ggg x 85 17.7 3.69 0.960
X3 . . . X 76 12.8 3.65 0.960
x30.5 1.10 3.18 0.915 X 68 9.22 3.61 0.960
X 6.43 . .
WT 7x26.5 0.970 2.89 0.868 x gg 455 ggg 332?
x24 0.726 2.87 0.866 X 48 3:42 3:51 0:961
x21.5 0.524 2.85 0.866 X 435 254 3.49 0.960
WT 7x19 0398 | 287 0.800 x 895 | 182 346 0.960
X 36 1.46 3.45 0.961
x17 0.284 2.86 0.793 25 1.09 343 0.960
x15 0.190 2.90 0.772 X de. : : :
WT 713 0179 | 282 o713 || WT6x 2 1.05 3.01 0.944
11 0.104 286 0.691 X 26.5 0.788 3.00 0.940
WT 6% 25 0.889 2.67 0.899
X 225 0.656 2.64 0.898
X 20 0.476 2.62 0.901
WT 6x 17.5 0.369 2.56 0.835
X 15 0.228 2.55 0.830
X 13 0.150 2.54 0.826
WT6x 11 0.146 2.52 0.683
X 95 0.0899 2.54 0.663
X 8 0.0511 2.62 0.624
X 7 0.0350 2.64 0.610

C,, can be taken conservatively as zero for tees.
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FLEXURAL-TORSIONAL PROPERTIES
Structural Tees

Polar Polar
Torsional | Radius of | Flexural Torsional | Radius of | Flexural
Designation | Constant | Gyration | Constant Designation | Constant [ Gyration | Gonstant
J A H J A H
In.* In. No Units In.* In. No Units
WT 5x56 7.50 3.04 963 WT 4 x335 2.52 2.41 962
x50 5.41 3.00 964 x29 1.66 2.39 961
x44 3.75 2.98 964 x24 0.979 2.34 .966
X38.5 2.55 2.93 964 x20 0.559 2.31 .961
%34 1.78 2.92 .965 x17.5 0.385 2.29 963
x30 1.23 2.89 .965 x15.5 0.268 2.29 961
x27 0.909 2.87 .966
X245 0.693 285 966 WT 4 x14 0.268 1.97 935
x12 - 0473 1.96 936
WT 5x22.5 0.753 244 940
x19.5 0.487 242 936 WT4 x105 0.141 1.80 877
X16.5 0.291 2.40 927 x 8 0.0855 1.81 863
WT 5%15 0.310 2147 848 WT4 x 75 0.0679 1.72 762
x13 0.201 2.15 848 X 8.5 0.0433 1.74 732
%11 0.119 217 831 X 5 0.0212 1.69 748
WT 5x 95 0.116 2.08 798 WT3 x125 0.229 1.76 952
X 85 0.0776 212 702 x10 0.120 1.73 952
X 75 0.0518 2.16 672 X 7.5 0.0504 1.71 937
X 6 0.0272 2.16 662
WT3 x 8 0.111 1.37 .880
X 6 0.0449 1.37 846
X 45 0.0202 1.34 852
WT 25x 95 0.154 1,44 .964
X 8 0.0930 1.43 962
WT2 x 65 0.0750 1.16 947

C. can be taken conservatively as zero for tees.
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FLEXURAL-TORSIONAL PROPERTIES
Structural Tees
Polar Polar
Torsional | Radius of | Flexural Torsional | Radius of | Flexural
Designation | Constant | Gyration | Constant Designation | Constant | Gyration | Constant
J A H J IA H
In# In. No Units In.? In. No Units
MT 7 x 9 .0599 3.10 .590 ST 12 x60.5 6.38 5.14 640
12 x53 5.04 4.88 685
MT 6 x 59 .0307 2.69 564
ST 12 x50 3.76 5.28 584
MT 5 x 45 0213 2.21 584 12 x45 3.01 5.11 616
12 x40 . 4. .
MT 4 x 325 0146 1.73 611 243 8 657
ST 10 x48 4,15 4,36 625
MT 3 x 22 .00993 1.26 645 10 x43 3.30 421 661
MT 25x 945 | 165 137 951 \IsT10 xars | 228 429 812
10 x33 1.78 410 655
ST 9 x35 2.05 4,02 .583
9 x27.35 | 1.18 3.7 662
ST 7.5x25 1.05 3.22 637
7.5%21.45 767 3.05 .689
ST 6 x25 1.39 2.60 663
6 x20.4 872 2.42 733
ST 6 x1758 538 2.49 897
6 x159 449 2.39 731
ST 5 x175 633 2.23 653
5 x12.7 .300 1.98 .768
ST 4 x115 271 1.73 707
4 x 92 167 1.59 789
ST 3.5x10 221 1.55 703
3.5% 7.65 120 1.40 802
ST 3 x 8.625) .182 1.36 706
3 x 625 .0838 1.21 820
ST 25x 7.375( .155 1.17 712
25% 5 0568 1.02 842
ST 2 x 475 .0589 0.909 800
2 x 3.8 0364 0.841 872
ST 1.5x 3.75 .0440 0.736 832
1.5x 2.85 0220 0.673 913
C., can be taken conservatively as zero for tees.
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L

FLEXURAL-TORSIONAL PROPERTIES
Double Angles

Long Legs Vertical

Short Legs Vertical

Back to Back of Angles, In.

Back to Back of Angles, In.

Designation
0 % Y4 0 Y% %
A H A H A H A H A H A H
L8x8 XxX1% 458 | 837 | 468 | .844 | 4.79 | 851 | 458 | 837 | 4.68 | 844 | 479 | .B51
1 458 | 833 | 4.68 | .840 | 4.79 | .847 | 458 | .833 | 4.68 | .840 | 479 | .847
% 458 | 831 | 468 | 838 | 4.78 | .845 | 458 | .831 | 4.68 | .838 | 4.78 | .845
Y 458 | 828 | 468 | .835 | 4.78 | .842 | 458 | 828 | 4.68 | .835 | 478 | .842
% 458 | 825 | 468 | 832 | 478 | .839 | 4.58 | 825 | 4.68 | .832 | 4.78 | .839
Y» | 459 | 822 | 469 | 829 | 478 | 836 | 4.59 | 822 | 4.69 | .829 | 4.78 | .836
L8x6 x1 407 | 721 | 415 | .731 | 423 | 742 | 419 | 8925 | 4.31 | 929 | 4.44 | 933
) Ya 408 | .714 | 416 | .724 | 424 | 735 | 4.17 | .919 | 429 | 924 | 4.41 | .928
Ya 411 | 708 | 4.18 | .718 | 4.26 | .728 | 4.17 | 914 | 428 | 919 | 4.40 | .923
L8x4 xt 387 | 566 | 3.93 | 578 { 3.99 | 591 [ 412 | 982 | 4.26 | 983 | 4.41 | .984
Ya 389 | 562 | 3.94 | 573 | 4.00 | .586 | 4.08 | .980 | 4.22 | 981 | 4.36 | .982
Y2 3.93 | 558 | 3.97 | 568 | 4.03 | .580 | 4.05 | 977 | 419 | 979 | 4.33 | .980
L7X4 X % 342 | 609 | 3.48 | 623 [ 3.55 | .637 | 3.58 | 968 | 3.71 | .971 | 3.85 | 973
Y2 345 | 604 | 3.50 | 616 [ 3.57 | .629 | 3.55 | .965 | 3.68 | .967 | 3.82 | .969
% | 3.46 | .602 | 351 | 614 | 3.57 | 627 | 3.54 | 963 | 3.67 | .965 | 3.80 | .968
L6x6 x1 | 343 | .843 | 354 | .852 | 3.65 | .861 | 3.43 | 843 | 3.54 | .852 | 3.65 | .861
% | 343 | 838 | 3.54 | .847 | 3.65 | .856 | 3.43 | .B838 | 3.54 | .847 | 3.65 | .856
Ya 344 | 833 | 354 | 842 | 365 | .852 | 344 | 833 | 3.54 | .B42 | 3.65 | .852
% 344 | 830 | 354 | .839 | 3.64 | .848 | 344 | 830 | 3.54 | .839 | 3.64 | .848
Yo 344 | 827 | 354 | 836 | 3.64 | .845 | 3.44 | 827 | 3.54 | .836 | 3.64 | .845
% 344 | 822 | 354 | 831 | 3.64 | .841 | 3.44 | 822 | 3.54 | .831 | 3.64 | .841
L6x4 X %% 298 | 672 | 305 | 687 | 3.13 | .704 | 3.10 | .948 | 3.23 | 952 | 3.36 | .956
% 298 | 668 | 3.05 | .683 | 3.13 | .699 | 3.09 | .946 | 3.21 | .950 | 3.34 | .954
Yo 3.00 | 663 | 3.06 | 678 | 3.14 | .693 | 3.08 | .943 | 3.20 | .947 | 3.34 | .951
% 3.01 | .661 | 3.07 | 675 | 3.15 | 690 | 3.07 | .940 | 3.19 | 944 | 3.32 | .948
L 6x3%x % 297 | 610 | 3.02 | .624 | 3.09 | .640 | 3.05 | .961 | 3.17 | .964 | 3.31 | .967
%e | 297 | 610 | 3.02 | .624 | 3.09 | 639 | 3.03 | .960 | 3.16 | .963 | 3.29 | .966
L5x5 X 287 | 844 | 297 | 855 | 3.09 | 865 | 2.87 | 844 | 297 | .855 | 3.09 | .865
Ya 285 | .839 | 296 | .850 | 3.07 | .861 | 2.85 | .839 | 2.96 | .850 | 3.07 | .861
Yo 286 | .830 | 2.96 | .841 | 3.07 | .852 | 2.86 | .830 | 2.96 | .841 | 3.07 | .852
% 287 | 824 | 296 | 835 | 3.07 | 846 | 287 | 824 | 296 | .835 | 3.07 | .846
%e | 287 | .B21 | 297 | 833 | 3.07 | 844 | 2.87 | 821 | 297 | .833 | 3.07 | 844
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FLEXURAL-TORSIONAL PROPERTIES __J L__

Double Angles
Long Legs Vertical Short Legs Vertical
Designation Back to Back of Angles, In. Back to Back of Angles, In.
0 7 Y 0 ¥ Y

h | H| % |H| W |H|®HL]|H| B ]| H| LA

L5 x3%x% | 250 | .697 | 258 | 715 | 267 | .734 | 261 | 943 | 274 | 948 | 2.87 | .953
Y2 | 251 | .685 | 259 | 703 | 2.67 | .722 | 259 | 936 | 271 | 941 | 2.84 | 947
Y% | 252 (.682 | 259 | 699 | 267 | .717 | 258 | 932 | 270 | .938 | 2.83 | .943
%e | 253 | 679 | 260 | 695 | 268 | .713 | 258 | .930 | 2.70 | .936 | 2.82 | .942

L5 x3 x% | 245 | 626 | 252 | .645 | 259 | 665 | 2.55 | .962 | 2.69 | 965 | 2.82 | .969
Y% 246 | 623 | 252 | 641 | 260 | .661 | 2.54 | .959 | 2.67 | .963 | 2.80 | .966
%e | 247 | 621 | 253 | .638 | 2.60 | .657 | 2.54 | 957 | 2.67 | .961 | 2.80 | .965
Ya | 248 | 618 | 254 | 634 | 2.61 | .653 | 253 | 956 | 2.66 | 960 | 2.79 | .964

L4 x4 x3% ;229 ) .847 | 240 | .861 | 252 | 873 | 229 | 847 | 240 | .861 | 2.52 | .873
% | 229 | 839 | 240 | 853 | 251 | .867 | 2.29 | .839 | 2.40 | .853 | 2.51 | .867
Yo | 229 | 834 | 239 | 848 | 250 | .862 | 2.29 | .834 | 2.39 | 848 | 2.50 | .862
% | 229 (.827 | 239 | .841 | 250 | .855 | 2.29 | 827 | 2.39 | .841 | 250 | .855
%e | 229 | 824 | 239 | 838 | 250 | .852 | 229 | .824 | 2.39 | 838 | 2.50 | .852
Va | 229 | 823 | 239 | .B37 | 249 | 850 | 2.29 | .823 | 2.39 | .837 | 2.49 | .850

L4 x3%x'% 2151 .783 | 224 | .801 | 2.34 | .818 | 2.17 | .881 | 229 | .892 | 2.41 | .903
% | 215 | .774 | 224 | 792 | 234 | 809 | 217 | 875 | 2.28 | .887 | 2.40 | .898
%e | 215 | 774 | 224 | 791 | 234 | 808 | 217 | 872 | 2.28 | .884 | 2.40 | .895
Ya | 216 | .770 | 224 | 787 | 2.34 | 805 | 2.17 | .870 | 2.28 | .882 | 2.39 | .893

L4 x3 x% [204 | .719 [ 212 | .740 | 222 | .762 | 210 | 924 | 222 | .933 | 2.35 | .940
Y% | 204 | .714 {212 | 735 | 221 { .767 { 209 | 919 | 221 | 928 | 2.34 | .935
%e | 205 | 710 | 213 [ .731 | 222 | .752 | 2.09 | 917 | 221 [ .925 | 2.33 | 933
Ve | 206 | 706 | 243 | .726 | 2.22 | .747 | 2.09 | 914 | 2.20 | .923 | 2.33 | .931

L3%x3%x% | 200 | 831 | 210 | .847 | 222 | .862 | 2.00 | .831 | 210 | .847 | 2.22 | .862
%e | 201 | 827 | 210 | .843 | 2.21 | .858 | 2.01 | 827 | 2.10 | .843 | 2.21 | .858
Ya | 201 | 824 | 210 | .839 | 2.21 | .855 | 2.01 | .824 | 2.10 | .839 | 2.21 | .B55

L3%x3 x% | 186 | .771 | 195 | .791 | 2.06 | 812 | 1.89 | .884 | 2.00 | .897 | 2.13 | .909
%e | 187 | .766 | 1.96 | .787 | 2.06 | .807 | 1.89 | .881 | 2.00 | .894 | 2.12 | .906
Yo | 187 | 762 | 196 | .782 | 2.06 | .803 | 1.89 | .878 | 2.00 | .891 | 2.12 | .903

L3%x2%x% | 1.76 | 696 | 1.84 | .721 | 1.94 | .748 | 1.82 | .932 | 1.94 | 941 | 2.08 | .948
%e | 177 | 691 [ 185 | .716 | 1.94 | .742 | 1.81 | 930 | 1.94 | .938 | 2.07 | .946
Yo | 177 | 691 | 185 | .715 | 193 | .740 | 1.81 | 927 | 1.93 | .936 | 2.06 | .944

L3 x3 x% | 172 | .842 | 183 | .860 | 1.95 | .877 | 1.72 | 842 | 1.83 | .860 | 1.95 | .877
% | 172 |.834 | 1.82 | 852 | 1.94 | 869 | 1.72 | 834 | 1.82 | 852 | 1.94 | .869
%e | 1.72 | 830 | 182 | 848 | 1.93 | .866 | 1.72 | 830 | 1.82 | 848 | 1.93 | .866
Va | 172 | 825 | 1.82 | 844 | 193 | 862 | 1.72 | 825 | 1.82 | 844 | 1.93 | .862
%e | 172 | 822 [ 182 | 841 | 1.93 | .858 | 1.72 | 822 | 1.82 | .841 | 1.93 | .858
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FLEXURAL-TORSIONAL PROPERTIES
Double Angles

Long Legs Vertical

Short Legs Vertical

Back to Back of Angles, in.

Back to Back of Angles, In.

Designation
0 ¥ Y 0 7] Ya
3 H i H i H | i H | K H | 7 H
L3 Xx2%X% 158 | .763 | 1.67 | .789 | 1.78 | .813 | 1.61 | .896 | 1,73 | 910 | 1.86 | .922
Ya | 159 | .754 (167 [ 779 | 1.78 | 804 | 1.61 | B89 | 1.72 | 903 | 1.84 | 916
%e | 159 | .750 | 167 | .775 | 1.77 | 800 | 1.61 | .885 | 1.72 | 899 | 1.84 | .912
L3 x2 x3% | 149 | 672 | 157 | .704 | 1.66 | .737 [ 1.55 | .949 | 1.68 | .956 | 1.82 | 963
%e | 1.50 | 667 | 1.57 | .698 | 1.66 | .730 | 1.55 | .946 | 1.68 | .954 | 1.82 | .961
Yo | 150 | 664 | 157 | 694 | 1.66 | .726 | 1.54 | 943 | 167 | 951 | 1.80 | .958
Y6 | 150 | 661 | 1.57 | 690 | 1.66 | .721 | 1.54 | 940 | 1.66 | .949 | 1.80 | .956 |
L 26X2VeX% 143 | 839 | 1.54 | 861 | 1.66 | 880 | 1.43 | .839 | 1.54 | .861 | 1.66 | .880
%e | 143 | 834 | 1.54 | 856 | 1.66 | .876 | 1.43 | 834 | 1.54 | .856 | 1.66 | .876
Ya 1.43 | .829 | 1.53 | 851 1.65 | 871 | 143 | 829 | 1.53 | .851 | 1.65 | .871
%e | 143 | 825 | 1.53 | 847 | 1.65 | 867 | 1.43 | 825 | 1.53 | .847 | 1.65 | .867
L 2eX2 X% 128 | .752 | 1.39 | .785 | 1.50 | .816 | 1.33 | 912 | 1.45 | .927 | 1.59 | .939
%e | 1.30 | .746 | 1.39 [ .779 [ 1.50 | .810 | 1.33 | .908 | 1.45 | 923 | 1.58 | .935
Yo | 130 | .741 | 1.39 | .773 | 1.50 | .804 | 1.33 903 | 145 | 919 | 1.58 | .932
Y%e | 1.31 | 736 | 1.39 | .767 | 1.49 | .798 | 1.32 | .899 | 1.44 | 915 | 1.57 | .928
L2 x2 X% (115 | 846 | 1.26 | .873 | 1.39 | 896 | 1.15 | .846 | 1.26 | .873 | 1.39 | .896
%e | 115 | .840 | 1.26 | .867 | 1.38 | .890 | 1.15 | 840 | 1.26 | .867 | 1.38 | .890
Yo | 115 | 834 (126 | 861 | 1.38 | 885 | 1.15 | 834 | 1.25 | .861 | 1.38 | .885
%e | 115 | 828 | 1.25 | 855 | 1.37 | .880 | 1.15 | .828 [ 1.25 | .855 | 1.37 | .880
Y (115 | 822 [ 1.25 | 850 | 1.37 | .875 [ 1.15 | .822 | 1.25 | .850 | 1.37 | .875

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




1-139

AMERICAN INSTITUTE OF StEEL CONSTRUCTION



1-140

SURFACE AREAS AND BOX AREAS
W shapes
Square feet per foot of length
Case A | Case B | Case C | Case D Case A | Case B | Case C | Case D
Desig- Desig-
nation ” ” E |I nation ” II I l
W44x285 | 10.0 11.0 8.32 9.31 W 36x256 9.02 | 100 7.26 8.27
X248 997 | 109 8.25 9.24 x232 8.96 9.97 | 720 8.21
X224 9.93 10.9 8.20 9.19 x210 8.91 993 | 713 8.14
X198 9.87 10.9 8.14 9.12 X194 8.88 9.89 ZIOg 2.10
x182 8.85 9.85 .0 .07
W40x328 | 108 12.3 8.16 9.65 %170 8.82 982 | 703 8.03
x298 | 10.8 123 | 810 | 959 x160 | 879 | 979 | 7.00 | 8.00
x268 | 107 122 8.04 9.52 X150 8.76 976 | 697 797
x244 | 107 1241 7.99 9.46 %135 8.71 970 | 692 7.92
X221 10.6 121 7.92 9.40
x192 | 105 12,0 7.84 9.32 w 33><6(139 10.2 11.6 7.82 8.23
x567 | 10.1 1.5 7.7 A1
W 40x655 | 11.0 124 8.68 | 10.1 x515 | 10.0 14 761 8.99
x593 | 109 12.3 8.56 9.95 x468 989 | 113 751 8.88
x531 1 10.7 121 | 843 | 981 x424 | 980 | 112 | 742 | 878
X480 | 10.6 12.0 8.33 9.70 X387 973 | 111 734 869
x436 | 1068 | 119 | 824 | 960 x354 | 966 | 110 | 727 | 861
x397 | 105 118 | 817 | 951 x318 | 958 | 108 | 719 | 852
x362 | 10.4 11.7 8.09 943 %291 952 | 10.8 7.13 846
X324 | 103 | 117 | 802 | 934 x263 | 946 | 108 | 7.07 | 839
x297 | 103 116 7.96 9.28 X241 842 | 107 7.02 834
X277 1 gg HG ;gg 355 x221 | 938 | 107 | 697 | 829
X249 ) 5 : .19 X2 y _
x215 | 10.2 11.5 7.81 9.12 o 933 | 106 693 824
X199 | 10.1 11.4 7.76 8.07 w 33><1Gg 8.30 9.26 6.60 7.55
x15 8.27 9.2 . 7.
W 40x183 917 | 102 7.48 8.47 x141 8.23 9.18 gg? 72;
X167 9.1 10.1 742 8.40 %130 8.20 9.15 | 647 7.43
X149 9.05 | 10.0 7.35 8.34 x118 8.15 g.11 6.43 7.39
Wa6xg848 | 11.1 12.6 8.59 10.1 W 30%581 52 | 10. ; 8.
x798 | 110 | 125 | 848 | 9% Xe8 | oa0 | 107 | 733 | 846
x720 | 108 12.3 8.35 9.83 X477 830 | 106 7.02 835
x650 | 10.7 1241 8.21 9.67 X433 920 | 105 6.92 8.23
x588 | 106 | 120 | 809 | 954 x391 | 941 | 104 | 683 | 813
x527 | 104 | 119 | 7.97 | 941 x357 | 903 | 103 | 676 | 805
x485 | 103 | 118 | 788 | 931 x326 | 896 | 102 | 668 | 7.96
x439 | 103 | 117 | 779 | 920 x292 | 888 | 102 | 661 | 7.88
x393 | 10.2 11.6 7.70 9.10 X261 881 | 101 653 779
x359 | 101 1.5 763 9.02 %235 875 | 10.0 6.47 773
x328 | 100 | 114 | 757 | 895 x2i1 | 871 | 997 | 642 | 767
%300 999 | 114 7.51 8.90 X191 8.66 992 | 637 762
x280 9.95 11.3 7.47 8.85 x173 862 087 | 632 757
x260 990 | 1.3 742 8.80
x245 9.87 1.2 7.39 8.77 W 30x148 7.53 8.40 5.99 6.86
%230 9.84 11.2 7.36 8.73 x132 7.49 8.37 5.93 6.81
Case A: Shape perimeter, minus one flange surface.
Case B: Shape perimeter.
Case C: Box perimeter, equal to one flange surface plus twice the depth.
Case D: Box perimeter, equal to two flange surfaces plus twice the depth.
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SURFACE AREAS AND BOX AREAS
W shapes
Square feet per foot of length
Case A | Case B | Case C | Case D Case A | Case B | Case C | Case D
Desig- Desig-
nation II Il nation I I
W30x124 747 8.34 5.90 6.78 W 24x103 6.18 6.93 4.84 5.59
X116 7.44 8.31 5.88 6.75 X 94 6.16 6.92 4.81 5.56
X108 7.41 8.28 5.84 6.72 x 84 6.12 6.87 4.77 5.52
X 99 7.37 8.256 5.81 6.68 X 76 6.09 6.84 474 5.49
X 90 7.35 8.22 5.79 6.66 X 68 6.06 6.80 470 5.45
W 27x539 8.82 10.1 6.69 7.96 W24x 62 5.57 6.16 454 5.13
X494 8.72 9.97 6.59 7.84 X 55 5.54 6.13 4.51 5.10
X448 8.61 9.86 6.48 7.73
x408 | 851 974 | 638 761 W21x402 | 732 8.44 5.45 6.57
X368 842 964 | 629 751 X364 722 8.32 5.35 6.46
x336 | 834 | 955 | 621 | 742 x333 | 713 | 822 | 526 | 636
x307 | 827 | 947 | 614 | 7.34 X300 | 704 | 812 | 517 | 6.25
x281 | 821 940 | 6.08 | 7.27 X275 | 696 | 804 | 510 | 617
x258 | 815 | 934 | 602 | 7.2 x248 | 689 | 795 | 502 | 609
x235 | 809 | 927 | 596 | 7.14 X223 | 682 | 787 | 495 | 6.00
x217 | 804 | 922 | 591 | 7.09 X201 | 675 | 7.80 | 489 | 593
x194 7.98 915 | 585 7.02 x182 | 6.69 7.74 4.83 5.87
x178 7.05 912 | 581 6.98 X166 6.65 7.68 4.78 5.82
X161 791 9.08 | 577 6.94 x147 | 6.61 7.66 4.72 5.76
wW2rx129 | 692 | 775 | 544 | 627 x111 | 651 | 754 | 461 | 564
x114 6.88 7.72 5.39 6.23 x101 6.48 7.50 4.58 5.61
x102 6.85 7.68 5.35 6.18
X 94 6.82 765 5.32 6.15 W21x 93 5.54 6.24 431 5.01
x 84 6.78 761 5.28 6.11 X 83 5.50 6.20 427 4.96
X 73 5.47 6.16 423 4.92
W 24x492 8.07 9.25 6.12 7.29 X 68 5.45 6.14 4.21 4.90
x450 7.96 9.13 68} 7(1)% X 62 5.42 6.1 419 4.87
x408 7.86 9.01 5. 7.
X370 7.75 8.89 5.80 6.94 W21x 57 5.01 5.56 4.06 4.60
x335 | 766 | 879 | 571 | 684 X 50 | 497 | 551 | 402 | 456
x306 | 759 | 871 | 564 | 6.76 X 44 | 494 | 548 | 399 | 453
X279 | TSt | 862 | 586 | BET N wiex3tt | 641 | 741 | 472 | 572
x250 7.44 8.54 5.49 6.59 %283 632 7.3 463 562
X229 7.38 8.47 5.43 6.52 X258 6.24 703 456 554
x207 | 732 | 840 | 537 | 645 w23 | 617 | 752 | 438 | 23s
x192 | 7.27 | 885 | 532 | 640 xo11 | 610 | 708 | 441 | o3
X176 7.23 8.31 5.28 6.36 %192 6.03 6.99 4.35 530
x162 | 722 | 830 | 525 | 633 x175 | 597 | 892 | 423 | 254
X146 717 8.24 5.20 6.27 X158 5.92 6.86 4.23 517
x131 712 8.19 5.15 6.22 %143 5.87 6.81 418 5'12
xpr | 708 1 8154 5111 618 x130 | 583 | 676 | 414 | 507
X104 | 704 | 811 | 507 | 614 xi19 | 581 | 675 | 410 | 504
%106 577 6.70 4,05 4,99
x 97 5.74 6.67 4.03 4.96
Case A: Shape perimeter, minus one flange surface.
Case B: Shape perimeter.
Case C: Box perimeter, equal to one flange surface plus twice the depth.
Case D: Box perimeter, equal to two flange surfaces plus twice the depth.
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SURFACE AREAS AND BOX AREAS
W shapes
Square feet per foot of length
Case A | Case B | Case C | Case D Case A | Case B | Case C | Case D
Desig- Desig-
nation I I nation I l I l
W 18x 86 5.70 6.62 3.99 491 W 14x132 5.93 7.16 3.67 4.90
X 76 5.67 6.59 3.95 487 X120 5.90 7.12 3.64 486
X109 5.86 7.08 3.60 4.82
W18x 71 4.85 5.48 3.71 4.35 x 99 583 7.05 357 479
X 65 4.82 546 3.69 4.32 x 90 581 7.02 355 4.76
X 60 4.80 5.43 3.67 4.30
X 55 478 541 3.65 4.27 W 14x 82 475 5.59 3.23 4,07
X 50 476 5.38 3.62 425 X 74 4.72 5.56 3.20 4,04
X 68 4,69 5.53 3.18 4,01
Wi18x 46 | 4.41 491 3.52 4.02 X 61 0 i
X 40 438 4.88 3.48 3.99 467 55 315 398
x 35 4.34 484 3.45 395 W 14x 53 4.19 4.86 2.99 3.66
x 48 | 416 | 483 | 297 | 364
W16x100 | 528 6.15 3.70 4.57 x 43 | 4.14 4.80 204 361
X 89 5.24 6.10 3.66 452
x 77 | 5.19 6.05 3.61 4.47 W 14x 38 3.93 4.50 2.91 3.48
X 67 5.16 6.01 3.57 443 x 34 3.91 447 2.89 3.45
X . . 3
W 16x 57 4.39 4.98 3.33 393 30 389 445 287 343
X 50 4.36 495 3.30 3.89 W 14x 26 347 3.89 274 3.16
X 45 433 492 3.27 322 X 22 3.44 3.86 271 3.12
X 40 431 4.89 3.25 3
4.08 4.87 3.3 381 W 12x336 5.77 6.88 3.92 5.03
x 36 x305 | 567 | 677 | 382 | 493
W 16x 31 392 439 3.1 3.57 X279 559 6.68 3.74 4.83
X 26 3.89 435 3.07 3.53 xggg 5.50 6.58 3.65 4.74
X 43 6.51 . 4,66
W 14x730 7.61 9.10 5.23 6.72 x210 2_37 6.43 ggg 458
X665 7.46 8.93 5.08 6.55 %190 5.30 6.36 345 451
X605 | 732 | 877 | 494 | 6.39 x170 | 523 | 628 | 339 | 443
x550 | 749 | 862 | 481 | 624 x152 | 517 | 621 | 333 | 4.36
%500 7.07 8.49 4.68 6.10 %136 512 6.15 397 4.30
x455 | 696 | 836 | 457 | 598 x120 | 506 | 609 | 321 | 4.24
W14x426 | 689 | 828 | 450 | 589 X196 | 502 ) 803 ) 37 | 412
%398 6.81 8.20 443 5.81 % 87 4'95 5'96 3'10 4‘11
x370 6.74 8.12 4.36 5.73 % 79 4'92 5'93 3'07 4'08
x342 | 667 | 803 | 429 | 565 - - - -
X 72 4.89 5.90 3.05 4.05
x311 6.59 7.94 421 5.56 % 65 487 5.87 302 402
X283 222 7.86 2.13 5.48 .
x257 45 | 7.78 06 | 540 || w12x 58 | 439 | 522 | 287 7
X233 6.38 7.71 4,00 5.32 X 53 437 5.90 284 geg
x211 6.32 7.64 3.94 5.25
X193 6.27 7.58 3.89 520 W 12x 50 3.90 4.58 271 3.38
X176 6.22 7.53 384 515 X 45 3.88 455 2.68 3.35
X159 6.18 7.47 3.79 5.09 X 40 3.86 452 2.66 332
X145 6.14 7.43 3.76 5.05
Case A: Shape perimeter, minus one flange surface.
Case B: Shape perimeter.
Case C: Box perimeter, equal to one flange surface plus twice the depth.
Case D: Box perimeter, equal to two flange surfaces plus twice the depth.
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SURFACE AREAS AND BOX AREAS

W shapes
Square feet per foot of length

Case A | Case B | Case C | Case D Case A | Case B | Case C | Case D
Desig- Desig-
nation l E II nation “ l @ IE
Wi2x 35 3.63 418 2.63 3.18 W 8x10 223 2.56 1.64 1.97
X 30 3.60 4.14 2.60 3.14
X 26 3.58 412 258 3.12 W 6x25 2.49 3.00 1.57 2,08
x20 2.46 2.96 1.54 2.04
W12x 22 297 3.31 239 272 x15 2.42 2.92 1.50 2.00
X 19 2.95 3.28 2.36 2.69
X 16 292 3.25 233 266 W6x16 1.98 231 1.38 1.72
x 14 | 290 | 323 | 232 | 265 X12 193 | 226 | 134 | 167
X9 1.90 2.23 1.31 1.64
W 10x112 430 517 2.76 3.63
x100 | 425 | 541 | 271 | 357 W5x19 204 | 245 | 128 | 1.70
x 88 | 420 | 506 | 266 | 352 x16 2.01 243 1.25 1.67
X 77 4.15 5.00 2.62 3.47
X 68 412 496 258 342 W 4x13 1.63 1.96 1.03 1.37
X 60 4.08 492 2.54 3.38
X 54 4.06 4.89 2.52 3.35
X 49 4,04 487 2.50 3.33
W 10x 45 3.56 4.23 2.35 3.02
X 39 3.53 419 2.32 2.98
X 33 3.49 4.16 2.28 2.95
W 10x 30 3.10 3.59 2.23 2.71
X 26 3.08 3.56 2.20 2.68
X 22 3.05 3.53 217 2.65
W 10x 19 2.63 2.96 2.04 2.38
x 17 2.60 2.94 2.02 235
X 15 2.58 2.92 2.00 233
X 12 2.56 2.89 1.98 2.31
W 8x 67 342 411 2.19 2.88
X 58 3.37 4.06 2.14 2.83
x 48 3.32 4.00 2.09 2.77
X 40 3.28 3.95 2.05 272
X 35 3.25 3.92 2.02 2.69
X 31 323 3.89 2.00 267
W 8x 28 2.87 342 1.89 2.43
X 24 2.85 3.39 1.86 2.40
W 8x 21 2.61 3.05 1.82 2.26
X 18 2.59 3.03 1.79 2.23
W 8x 15 2.27 2.61 1.69 2.02
X 13 225 2.58 1.67 2.00

Case A: Shape perimeter, minus one flange surface.
Case B: Shape perimeter.
Case C: Box perimeter, equal to one flange surface plus twice the depth.
Case D: Box perimeter, equal to two flange surfaces plus twice the depth.
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STANDARD MILL PRACTICE
General Information

Rolling structural shapes and plates involves such factors as roll wear, subsequent
roll dressing, temperature variations, etc., which cause the finished product to vary
from published profiles. Such variations are limited by the provisions of the Ameri-
can Society for Testing and Materials Specification A6. Contained in this section is
a summary of these provisions, not a reproduction of the complete specification. In
its entirety, A6 covers a group of common requirements, which, unless otherwise
specified in the purchase order or in an individual specification, shall apply to rolled
steel plates, shapes, sheet piling and bars.

In accordance with Table 1, carbon steel refers to ASTM Designations A36 and
AS29; high-strength, low-alloy steel refers to Designations A242, A572, and A588;
alloy steel refers to Designation A514; and low-alloy steel refers to A852.

For further information on mill practices, including permissible variations for
rolled tees, zees and bulb angles in structural and bar sizes, pipe, tubing, sheets and
strip, and for other grades of steel, see ASTM A6, A53, A500, A568 and A618, and
the AISI Steel Products Manuals and Producers’ Catalogs.

The data on spreading rolls to increase areas and weights, and mill cambering of
beams, is not a part of A6.

Additional material on mill practice is included in the descriptive material pre-
ceding the “Dimensions and Properties” tables for shapes and plates.

Letter symbols representing dimensions on sketches shown herein are in accord-
ance with ASTM A6, AISI and mill catalogs and not necessarily as defined by the gen-
eral nomenclature of this manual.

Methods of increasing areas and weights by spreading rolls ...... 1-146
Cambering of rolled beams ................... ... ... 1-147
Positions for measuring camber and sweep .................... 1-148
W Shapes, permissible variations . ..................ooovii 1-149
S Shapes, M Shapes, and Channels, permissible variations ...... 1-151
Tees split from W, M and S Shapes, permissible variations ... ... 1-152
Angles split from Channels, permissible variations ............. 1-152
Angles, structural size, permissible variations ................. 1-153
Angles, bar size, permissible variations .................. .. ... 1-154
Steel Pipe and Tubing, permissible variations .................. 1-155
Plates, permissible variations for sheared, length and width ..... 1-156
Plates, permissible variations for universal mill, length ......... 1-156
Plates, permissible variations for universal mill, width .......... 1-156
Plates, permissible variations for camber ...................... 1-157
Plates, permissible variations for flatness ...................... 1-158
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STANDARD MILL PRACTICE
Methods of increasing areas
and weights by spreading rolls

W SHAPES
To vary the area and weight within a given nominal size, the flange width, the flange
thickness and the web thickness are changed, as shown in Fig. 1.

L Constant for a given nominal size

T

Figure 1

§ SHAPES AND AMERICAN STANDARD CHANNELS
To vary the area and weight within a given nominal size, the web thickness and the
flange width are changed by an equal amount, as shown in Figs. 2 and 3.

\ /

Constant for a
given nominal size

|

\ Constant for a

a given nominal size
(except S24 and S20)

Figure 2 Figure 3

ANGLES
To vary area and weight for a given leg length, the thickness of each leg is changed.
Note that leg length is changed slightly by this method (Fig. 4).

N

Figure 4
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STANDARD MILL PRACTICE
Cambering of rolled beams

All beams are straightened after rolling to meet permissible variations for sweep and
camber listed hereinafter for W shapes and S shapes. The following data refers to the
subsequent cold cambering of beams to produce a predetermined dimension.

The maximum lengths that can be cambered depend on the length to which a
given section can be rolled, with a maximum of 100 ft. The following table outlines
the maximum and minimum induced camber of W shapes and S shapes.

MAXIMUM AND MINIMUM INDUCED CAMBER

Specified Length of Beam, Ft

Sections Nominal Depth Over 30 Over 42 Over 52 Over 65 Over 85
in. to 42, incl. | to 52, incl. | to 65, incl. | to 85, incl. |to 100, incl.

Max. and Min. Camber Acceptable, In.

1to2, 1t03, 2 {0 4, 310 5, 3 to 6,
W shapes, 24 and over incl. incl. incl. incl. incl.
W shapes, 14 to 21, incl. and | 34 to 215, 1103, 2104, 22 10 5, .
. . . . : Inquire
S shapes, 12 in. and over incl. incl. incl. incl.

Consult the producer for specific camber and/or lengths outside the above listed
available lengths and sections.

Mill camber in beams of less depth than tabulated should not be specified.

A single minimum value for camber, within the ranges shown above for the
length ordered, should be specified.

Camber is measured at the mill and will not necessarily be present in the same
amount in the section of beam as received due to release of stress induced during the
cambering operation. In general, 75% of the specified camber is likely to remain.

Camber will approximate a simple regular curve nearly the full length of the
beam, or between any two points specified.

Camber is ordinarily specified by the ordinate at the mid-length of the portion
of the beam to be curved. Ordinates at other points should not be specified.

Although mill cambering to achieve reverse or other compound curves is not
considered practical, fabricating shop facilities for cambering by heat can accomplish
such results as well as form regular curves in excess of the limits tabulated above.
Refer to Effect of Heat on Steel, Part 6 of this Manual, for further information.

PERMISSIBLE VARIATIONS FOR CAMBER ORDINATE

Minus
Lengths Plus Variation Variation
50 ft and less Y2 inch 0
Over 50 ft % in. plus Y& in. for each 10 ft or fraction thereof 0
in excess of 50 ft
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STANDARD MILL PRACTICE
Positions for measuring camber and sweep

| |

Camber < I} >+« Sweep Camber i< Sweep”

|

Horizontal surface E a E

S SHAPES and M SHAPES

W SHAPES
] \
|
Camber i< < Sweep”
>+« Camber < Cambe
| |
7z |
i
Horizontal surface

I U T SO A . ol

u
CHANNELS ANGLES TEES "ace

* Due to the extreme variations in fiexibility of these shapes, straightness tolerances for swee
are subject to negotiations between manufacturer and purchaser for individual sections i

volved.
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STANDARD MILL PRACTICE

W Shapes
HP Shapes

1-149

T’ [

Tl
C
T Kin
f.
*
PERMISSIBLE VARIATIONS IN CROSS SECTION
A, Depth, In. B, Flg. Width, In. C, Max,
Section T+T, Depth at
Nominal Flanges, E? any Cross-
Size. In Over Under Over Under Qut of Web off Section over
P Theo- Theo- Theo- Theo- Square, Center, Theoretical
retical retical retical retical Max, In. Max, In. Depth, In.
To 12, incl. e e Va ¥ie Va Yie Va
Over 12 Yo Ve Ya Y6 e ¥ Ya
aVariation of % e-in. max, for sections over 426 Ib./ft.
PERMISSIBLE VARIATIONS IN LENGTH
Variations from Specified Length for Lengths Given, In.
W Shapes 30 ft and Under Over 30 ft
Over Under Over Under
Beams 24 in. and under in ¥ Y8 ¥s plus % for each additional 5 ft or Y8
nominal depth fraction thereof
Beams over 24 in. nom. Yo Yo Ve plus Yie for each additional 5 ft or Y%
depth; all columns fraction thereof
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OTHER PERMISSIBLE VARIATIONS

Area and Weight Variation: +2.5% theoretical or specified amount.

Ends Out-of-Square: Y in. per in. of depth, or of flange width if it is greater than
the depth.

Camber and Sweep:

Permissible Variation, In.

Sizes Length Camber Sweep
Sizes with flange wifith equal to Al Yo in. x (total length, ft)
or greater than 6 in. 10
i i i total iength, ft tal length, ft
Sizes with flange width less Al Yo in. x (total fength, ft Yo in. x (total length, ft)
than 6 in. 10
. total length, ft) . )
Certain sections with a 45ftand Yo in. X (—~—g—) with % in. max.
: under
fiange width approx. equal to
depth & specified on order total length, ft — 45
as columns® 2;6; % in. + |% in. x (———%-0—-—)

PApplies only to: W 8 x 31 and heavier, W 10 x 49 and heavier, W 12 x 65 and heavier, W 14 x 80 and
heavier. If other sections are specified on the order as columns, the tolerance will be subject to negotiation
with the manufacturer.
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STANDARD MILL PRACTICE

S shapes, M shapes and channels

PERMISSIBLE VARIATIONS IN CROSS-SECTION

B

1-151

T T
A A
T T
A, Depth, In.2 B, Flange T+T,
Width, In. Out of
Secti Nominal Size, s
ection in. Over Under Over Under quare per
Theo- | Theo- | Theo- | Theo- | 'Mehof
retical retical retical retical B, In.
S shapes and |3 to 7, incl. Y32 Vie Ya Ve Vap
M shapes | Over 7 to 14, incl. Ve Va2 532 a2 Vae
Over 14 to 24, incl. e Ve %6 Yie Vae
Channels 3to 7, incl Va2 Yie Ys Vs Vap
Over 7 to 14, incl. V] Ya2 Vs 542 Vae
Over 14 e Ye e Y6 Va2
A is measured at centerline of web for beams; and at back of web for channels.
T + T applies when flanges of channels are tied in or out.
PERMISSIBLE VARIATIONS IN LENGTH
Variations from Specified Length for Lengths Given, in.
To Over Over Over
Section 30 Ft, 30 to 40 Ft, 40 to 50 Ft, 50 to 65 Ft, Over 65 Ft
incl. incl. incl. incl.
Over | Under { Over |Under | Over |Under | Over |Under | Over | Under
Sshapes Mshapes | | | 5 | 4 | g e | 1% | v | | v
and Channels

OTHER PERMISSIBLE VARIATIONS

Area and Weight Variation: +2.5% theoretical or specified amount.
Ends Out-of-Square: S shapes and channels ¥ in. per in. of depth.

Camber: Y% in.

5

total length, ft
X —_ - 2
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STANDARD MILL PRACTICE
Tees split from W, M and S shapes
Angles split from channels

PERMISSIBLE VARIATIONS IN DEPTH
ZL {A zﬁl\ L IA

Dimension A may be approximately %2 beam or channel depth, or any dimension
resulting from off-center splitting, or splitting on two lines as specified on the order.

Variations in Depth A
Over and Under
Depth of Beam from which Tees or Angles are Split
Tees Angles

To 6 in., excl. Y8 Ye
6 to 186, excl. Yie %e
16 to 20, excl. Ya Ya
20 to 24, excl. %e
24 and over s

The above variations for depths of tees or angles include the permissible varia-
tions in depth for the beams and channels before splitting.

OTHER PERMISSIBLE VARIATIONS

Other permissible variations in cross section, as well as permissible variations in
length, area and weight variation and ends out-of-square, will correspond to those
of the beam or channel before splitting, except

total length, ft

camber = % in. X 5
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STANDARD MILL PRACTICE
Angles, structural size

PERMISSIBLE VARIATIONS IN CROSS SECTION

1-153

B
Length of Leg, in. T, Out of
Section Nominal Size, in.2 Square per
Over Under in. of B, In.
Theoretical | Theoretical

Angles 3 1o 4, incl. Y Va2 Yr2e®

Over 4 to 6, incl. Y Yo ¥)26”

Over 6 e Vs Y126”

2For unequal leg angles, longer leg determines classification.
3120 in. perin. = 1% deq.

PERMISSIBLE VARIATIONS IN LENGTH

Variations from Specified Length for Lengths Given, In.

Over Over Over
Section To 30 Ft, 30to 40 Ft, | 40to 50 Ft, | 50to 65 Ft, Over 65 Ft
incl. incl. incl. incl.
Over | Under | Over | Under| Over | Under | Over | Under| Over |Under
Angles
Vo Va Ya Va 1 Va 1% a 1Va Va

Camber: Y& in.

OTHER PERMISSIBLE VARIATIONS

Area and weight variation: +2.5% theoretical or specified amount.
Ends out-of-square: %28 in. per in. of leg length, or 1%z deg. Variations based
on the longer leg of an unequal angle.

y total length, ft

, applied to either leg.
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STANDARD MILL PRACTICE
*Angles, bar size

PERMISSIBLE VARIATION IN CROSS SECTION

Variations from Thickness for B
“Specified Thickness Given, Over and Under, In. Length T, Out of
Length of Leg, of Leg, Square per
In. %6 and Over %s to ¥, Over % Over and | Inch of B, In.
Under incl. Under, in.

1 and under 0.008 0.010 Yaz ¥, 26°
Over 1 to 2, inc. 0.010 0.010 0.012 Y64 ¥, 26°
Over 2 to 3, excl. 0.012 0.015 0.015 Yie %128°

2The longer leg of an unequal angle determines the size for permissible variations.

b3/ 28-in. per in. = 12 degrees.

PERMISSIBLE VARIATIONS IN LENGTH

Variations Over Specified Length for Lengths Given
No Variation Under
Section
510 10 Ft | 10t0 20 Ft | 20 to 30 Ft | 30 to 40 Ft | 40 to 65 Ft
excl. excl. excl. excl. incl.
All sizes of bar-size angles % 1 12 2 22

OTHER PERMISSIBLE VARIATIONS
total length, ft
5

Straightness: Because of warpage, permissible variations for straightness do not
apply to bars if any subsequent heating operation has been performed.

Ends Out-of-Square: %12s-1n. per in. of leg length or 1%2 degrees. Variation based
on longer leg of an unequal angle.

Camber: Y in. in any 5 ft, or V4 in. X

*A member is “bar size” when its greatest cross-sectional dimension is less than 3 in.
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STANDARD MILL PRACTICE
Steel pipe and tubing

DIMENSIONS AND WEIGHT TOLERANCES
Round Tubing and Pipe

ASTM A53

ASTM A618

Weight—The weight of the pipe as specified in Table X2 and
Table X3 (ASTM Specification A53) shall not vary by more than
+£10 percent.

Note that the weight tolerance of + 10 percent is determined
from the weights of the customary lifts of pipe as produced for
shipment by the mill, divided by the number of feet of pipe in the
lift. On pipe sizes over 4 in. where individual lengths may be
weighed, the weight tolerance is applicable to the individual
length.

Diameter—For pipe 2 in. and over in nominal diameter, the
outside diameter shall not vary more than * 1 percent from the
standard specified.

Thickness—The minimum wall thickness at any point shall
be not more than 12.5 percent under the nominal wall thickness
specified.

Outside Dimensions-—For round hot formed structural tub-
ing 2 in. and over in nominal size, the outside diameter shail not
vary more than =1 percent from the standard specified.

Mass (A618 only)—The mass of structural tubing shall not
be less than the specified value by more than 3.5 percent.

Length—Structural tubing is commonty produced in random
milf lengths, in muttiple lengths, and in definite cut lengths. When
cut lengths are specified for structural tubing, the iength toler-
ances shall be in accordance with the following table:

20 # Oviz 2f12 to
and under inct.
Over | Under | Over | Under
Length tolerance for
specified cut V2 Va Ya Va
lengths, in.

Straightness—The permissible variation for straightness of
structural tubing shall be '8 in. times the number of feet of total
length divided by 5.

Square and Rectangular Tubing

ASTM A500 and ASTM Ag18

Outside Dimensions—The specified dimensions, mea-
sured across the flats at positions at least 2 in. from either end of
square or rectangular tubing and including an allowance for
convexity or concavity, shall not exceed the plus and minus
tolerance shown in the foliowing table:

Largest Tolerance®
Qutside Dimension, Plus and
Across Flats, in. Minus, in.
2V2 and under 0.020
Over 22 to 3%, incl. 0.025
Over 32 to 5%, incl. 0.030
Over 5% 1 percent

2The respective outside dimension tolerances include the allow-
ances for convexity and concavity.

Lengths—Structurat tubing is commonly produced in ran-
dom lengths, in multiple lengths, and in definite cut lengths. When
cut lengths are specified for structural tubing, the length toler-
ances shall be in accordance with the following table:

22 f Ovza 2ﬂ2 to
and under incl.
Over Under | Over Under
Length tolerance for
specified cut Yo Ya Ya Ya
lengths, in.

Mass (A618 only)—The mass of structural tubing shall not
be less than the specified value by more than 3.5 percent.

Straightness—The permissible variation for straightness of
structural tubing shall be Y& in. times the number of feet of total
tength divided by 5.

_ Squareness of Sides—For square or rectangular structural
tubing. adjacent sides may deviate from 90 degrees by a toler-
ance of plus or minus 2 degrees max.

Radius of Corners—For square or rectangular structurat
tubing, the radius of any outside corner of the section shall not
exceed three times the specified wali thickness.

Twist—The tolerances for twist or variation with respect to
axial alignment of the section, for square and rectangular struc-
tural tubing, shall be as shown in the foliowing table:

Specified Maximum Twist
Dimension of per 3 ft
Longest Side, in. of Length, in.
1Y% and under 0.050
Over 12 to 2V, incl. 0.062
Over 22 to 4 incl. 0.075
Over 4 to 6, incl. 0.087
Over 6 to 8, incl. 0.100
Over 8 0.112

Twist is measured by holding down one end of a square or
rectangular tube on a ftat surface plate with the bottom side of the
tube parallel to the surface plate and noting the height that either
corner, at the opposite end of the bottom side of the tube, extends
above the surface plate.

Wall Thickness (A500 only)—The tolerance for wall thick-
ness exclusive of the weld area shall be plus and minus 10
percent of the nominal wall thickness specified. The wall thick-
ness is to be measured at the center of the fiat.
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STANDARD MILL PRACTICE
Rectangular sheared plates and Universal mill plates

PERMISSIBLE VARIATIONS IN WIDTH AND LENGTH FOR SHEARED PLATES
(1% in. and under in thickness)

PERMISSIBLE VARIATIONS IN LENGTH ONLY FOR UNIVERSAL MILL PLATES
(2% in. and under in thickness)

o . . Variations over Specified Width and Length for Thickness,
Specified Dimensions, In. In., and Equivalent Weights, Lb. Per Sq. Ft; Given
To %, excl. | %10 %, excl. | %to 1, excl. | 1102, incl*
. 15.310.25.5, | 25.51040.8, | 40.8t0 81.7,
Length Width To 15.3, excl. excl. exch. incl.
Width | Length | Width | Length | Width | Length | Width | Length

To 120, excl. | To 60, excl. ¥ 2 e ) Ve Y4 s 1

60 to 84, excl. e % Va e | % % Ya 1
84 to 108, excl. Vo Ya % s ¥a 1 1 1%
108 and over % s Y 1 8 1Y 1% 1a
120 to 240, | To 60, excl. % Ya Vo “a % 1 ¥ 1%
excl. 60 to 84, excl. Vo Ya % s ¥ 1 s 1V
84 to 108, excl. Y6 8 e 1%/e e | 1% 1 1%
108 and over Yo 1 Y4 1% s 1V 1% 1%
240 to 360, | To 60, excl. % 1 Ve 1% % 1Va Y 1%
excl. 60 to 84, excl. Vo 1 E) 1% Ya 1Y% 78 1%
84 to 108, excl. %e | 1 Wie | 1% I 1% 1 1%
108 and over Wie | 1% s 1Va 1 1% 1V 1%
360 to 480, | To 60, excl. The | 1% Vo 1V, % 1% Y 154
excl. 60 to 84, excl. Vo 1Y % 1% Y 1Ve /) 154
84 to 108, excl. Y%e | 14 Ya 134 s 1% 1 17
108 and over % 1% 8 12 1 1% 1Y 1%
480 to 600, | To 60, excl. e | 1Va Yo 1% £ 154 Ya 1%
excl. 60 to 84, excl. A 1% % 12 Ya 1% % 1%
84 to 108, excl. % 1% Ya 1 I 154 1 1%
108 and over Ya 1% s 1% 1 1% 1Va 1%
600 to 720, | To 60, excl. Ve 194 s 1% ¥4 1% s 2Vs
excl. 60 to 84, excl. 58 134 E7 1% s 17 1 2Va
84 to 108, excl. % 1% Ya 17% % 1% 1% 2V
108 and over s 1% 1 2 1Y 24 1Va 22
720 and over,| To 60, excl. Y%e | 2 E73 2% /) 2V 1 2%
excl, 60 to 84, excl. Y 2 s 2% 1 2V 1% 2%
84 to 108, excl. ¥ 2 s 2% 1 2Va 1V 2%,

108 and over 1 2 1% 2% 1a 2% 1% 3

*Permissible variations in length apply also to Universal Mill plates up to 12 in. width for thick-
nesses over 2 to 2'% in. incl. except for alloy steels up to 1% in. thick.

Notes: Permissible variations under specified width and length, ¥ in.
Table applies to all steels listed in ASTM A6.
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STANDARD MILL PRACTICE
Rectangular sheared plates and Universal mill plates

PERMISSIBLE VARIATIONS FROM FLATNESS
(Carbon Steel Only)

Variations from Flatness for Specified Widths, In.

Thiﬁ’(i‘:;’:dm To | 3t | 48to | 60to | 7210 | 84to | 96to | 10810

v 36, 48, 60, 72, 84, 96, 108, 120,

excl. excl. excl. excl. excl. excl. excl. excl.

To 4, excl. Y6 Ya 1%4e 1Va 1% 1% 1% 1%
Va to ¥, excl. Yo EZ) % IEZT 1% 1Va 134 1%
¥ to V2, excl. Ve Y6 % % Y /s 1 1V
Y2 to %4, excl. 716 Ve %6 0 8 EZ 1 1
¥ to 1, excl. e Y %6 Bz s EZ) Ya s
1 to 2, excl. s Ve Va Y6 %6 EZ] EZ) %
2 to 4, excl. %16 EZ) e Ve Y2 ] Ve Y6
4 to 6, excl. EZ 16 Ya o Y6 Y6 % ¥
6 to 8, excl. e Ve Ve 5B Wie s /s )

General Notes:
1. The longer dimension specified is considered the length, and permissible variations in
“flatness along the length should not exceed the tabular amount for the specified width in
plates up to 12 ft. in length.

2. The flatness variations across the width should not exceed the tabular amount for the
specified width.

3. When the longer dimension is under 36 in., the permissible variation should not exceed Vs in.
When the longer dimension is from 36 to 72 in., incl., the permissible variation should not ex-
ceed 75% of the tabular amount for the specified width, but in no case less than V4 in.

4. These variations apply to plates which have a specified minimum tensile strength of not
more than 60,000 psi or compatible chemistry or hardness. The limits in the table are in-
creased 50% for plates specified to a higher minimum tensile strength or compatible chem-
istry or hardness.

PERMISSIBLE VARIATIONS IN CAMBER FOR CARBON STEEL
SHEARED AND GAS CUT RECTANGULAR PLATES

Maximum permissible cambey, in. (all thicknesses) = Vs in. x (total iength, ft/5)

PERMISSIBLE VARIATIONS IN CAMBER FOR CARBON STEEL UNIVERSAL MILL PLATES,
HIGH-STRENGTH AND HIGH-STRENGTH LOW-ALLOY STEEL SHEARED AND GAS CUT
RECTANGULAR PLATES, UNIVERSAL MILL PLATES, SPECIAL CUT PLATES

Dimension, In. Camber for Thicknesses
Thickness Width and Widths Given
To 2, incl. All s in. X (total length, ft/5)
Over 2 to 15, incl. To 30, incl. 346 in. X (total length, ft/5)
Over 2 to 15, incl. Over 30 to 60, incl. Yain. x (total length, ft/5)
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STANDARD MILL PRACTICE
Rectangular sheared plates and Universal mill plates

PERMISSIBLE VARIATIONS FROM FLATNESS
(High-Strength Low-Alloy and Alloy Steel, Hot Rolled or Thermally Treated)

Variations from Flatness for Specified Widths: in.
Specified To | 36to | 48to | 60to | 7210 | 84to | 96to | 108 to

Thickness, In. | 5¢ 48, 60, 72, 84, 96, | 108, | 120,

excl. excl. excl. excl. excl. excl. excl. excl.
To Va, excl. %6 1% 1% 1% 2 2V 2% 2%
4 t0 ¥, excl. Ya %6 1% 1% 1%, 17% 2 2Va
¥ to 1%, excl. Ya 8 %46 1%/e 1% 1546 1% 1%
2 to ¥4, excl. % Ya ¥e 8 1 1% 1Va 1%
3 to 1, excl. % Ya 8 s %16 1 1% 1%4e
1 to 2, excl. %6 7 Ya 136 s %6 1 1
2 1o 4, excl Ve Y16 e ¥4 Ya ¥a Ya s
4 to 6, excl. %6 e Ya Y 8 s 18/4s 1
6 to 8, excl. % Y ¥a %/e 1 1 1Va 1546

General Notes:

1. The longer diménsion specified is considered the length, and variations from a flat surface
along the length should not exceed the tabular amount for the specified width in plates
up to 12 ft. in length.

2. The flatness variation across the width should not exceed the tabular amount for the
specified width. :

3. When the longer dimension is under 36 in., the variation should not exceed % in. When the
longer dimension is from 36 to 72 in., incl. the variation should not exceed 75% of the tabu-
lar amount for the specified width.

PERMISSIBLE VARIATIONS IN WIDTH FOR UNIVERSAL MILL PLATES
(15 in. and under in thickness)

Variations Over Specified Width for Thickness, in., and Equivalent
Weights, |b. per sq. ft, Given
. To%, | %to%, | %tot 1102 Over Over
Specified Width, ’ ’ ’ . ' 210 10, 10 to 15,
excl. excl. excl. incl. . )
In. incl. incl.
To 153 15.3 to 25510 40.8 to 81.7 to 409.0 to
- 25.5, 40.8, 81.7, 409.0, 613.0,
excl. i . ;
excl. excl. incl. incl. incl.
Over 8 to 20, excl. e Ve e Va s Vo
20 to 36, excl. e Va %6 Ya e 96
36 and over %6 ¥ 716 e Y6 %

Notes: Permissible variation under specified width, Vs in.
Table applies to all steels listed in ASTM A6.
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ALLOWABLE STRESS DESIGN SELECTION TABLE
For shapes used as beams
Sy

This table is provided to facilitate the selection of flexural members designed on the
basis of allowable bending stress in accordance with F1 of the AISC ASD Specifica-
tion. It includes only W and M shapes used as beams. A beam can be selected by en-
tering the table with either the required section modulus, or with the design bending
moment, and comparing these with the tabulated values of S, and M, respectively.

The table is applicable to adequately braced beams for which maximum limiting
values of allowable stress are permitted by the AISC ASD Specification. For beams
not meeting these bracing requirements, the charts of Allowable Moments in Beams
with Unbraced Lengths Greater than L, (Manual Part 2) are recommended.

For most loading conditions, it is convenient to use the selection table. How-
ever, for adequately braced simply supported beams with a uniform load over the
full length, or equivalent symmetrical loading, the Allowable Uniform Load Tables
(Manual Part 2) can also be used.

In this table, the shapes are listed in groups by descending order of section mod-
ulus Sy and include corresponding values of Fy and detailing depth d.

Included also for steels of ¥, = 36 ksi and F,, = 50 ksi are values for the maxi-
mum resisting moment My and the limiting values of unbraced lengths L, and L,
The lightest shape is listed at the top of each group, and is shown in boldface type

The values of My are valid for beams with unbraced lengths less than or equa
to L,. When the values of L, do not appear, the Mj values are valid for unbracec
lengths up to L,.

The symbols used in this table are:

S, = elastic section modulus, X-X axis, in.>

F; = theoretical yield stress at which the shape becomes noncompact, as de
fined by flange criteria [Sect. B5.1], ksi

= maximum unbraced length, in feet, of the compression flange at whiclt
the allowable bending stress may be taken at 0.66F,, or from Equatior
(F1-3) when applicable.

L, = maximum unbraced length, in feet, of the compression flange for whicl
the allowable bending stress may be taken at 0.60F, when C, = 1.

L

(4

My = beam resisting moment F;S,/12, kip-ft, where
F, = 0.66F,, if shape has compact sections
F, = E,[0.79 — 0.002(b;/2¢;)V'F,}], if shape has noncompact flanges

USE OF THE TABLE

Determine the required elastic section modulus S, from the maximum design mo
ment, using the appropriate F, for the desired yield strength steel. Enter the columy
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headed S, and find a value equal to or larger than the section modulus required. Al-
ternately, enter the Mz column and find a value of My equal to or greater than the
design moment. The beam opposite this value in the shape column, and all beams
above it, have sufficient bending capacity. The first beam that appears in boldface
type adjacent to or above the required S, or My, is the lightest that will serve for the
yield strength stated. If the beam must not exceed a certain depth, proceed up the
column headed “‘Shape” until a beam within the required depth is reached; then
check to see that no lighter beam of the same depth appears higher in the column.

After a shape has been selected, the following checks should be made: The lat-
eral bracing of the compression flange should be spaced no greater than L, when an
allowable stress of 0.66F, or an allowable stress determined from Equation F1-3 was
used in calculating the required S, or when My value is used as a basis for design.
The spacing should be no greater than L, when an allowable stress of 0.6F, was used
in calculating the required S,. For beams with unbraced lengths greater than these
limits, it is recommended that the charts of Allowable Moments in Beams with Un-
oraced Lengths Greater than L, be used. A check should be made for web shear ca-
oacity of the selected beam by referring to the Allowable Uniform Load Tables or
3y use of the formula V = F,dr. Also, if a deflection limitation exists, the adequacy
of the selected beam should be checked.

Where torsional or other special loading conditions occur, proper provisions
nust be made in the design. Consult appropriate references for such conditions.

EXAMPLE 1 ASD
Fiven: Specification

. . . Reference
select a beam of F, = 36 ksi steel subjected to a bending moment

»f 125 kip-ft, having its compression flange braced at 6.0-ft inter-
rals.

Solution (S, method):
Assume F,, = 0.66F, = 23.8 ksi.
X
v (req'd) = %4? SIB X120
b

inter the Allowable Stress Design Selection Table and find the
1earest tabulated value of S, is 64.7 in.?, which corresponds to a
N16Xx40 or a W12x50. Try the W16 x40 since it is in boldface type.

A check of the F; column shows a dash, indicating F) is greater |BS5.1
han 65 ksi. Therefore, the shape is compact.

‘rom the table, L, = 7.4 ft > 6.0 ft. .". the bracing is adequate and | F1.1
he assumed allowable stress of 0.66F, is correct.

Use: W16x40
Alternate Solution (Mg method):

inter the column of My values and note the tabulated value near-
'st the design moment is 128 kip-ft, which corresponds to a
N16x40 or a W12x50. A W16x40 is the lightest suitable shape.

Dbserve that L. = 7.4 ft > 6.0 ft. .. My is valid.
Use: W16x40
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EXAMPLE 2

Given:

Determine the moment capacity of a W16x40 of F, = 36 ksi steel
with the compression flange braced at intervals of 9.0 ft.

Solution:

Enter the Allowable Stress Design Selection Table and note:
L,=102ftand L. = 7.4 ft
L,>9%0ft> L., F,= 0.60F, = 21,6 ksi

S, = 64.7 in.
M= X4 T 16 s kipt
2
EXAMPLE 3
Given:

Select a beam of F, = 50 ksi steel subjected to a bending moment
of 20 kip-ft having its compression flange braced at 3.0-ft. inter-
vals.

Solution (S, method):

Assume F, = 0.66F, = 33 ksi

X 1
S, (req’d) = % = 20 3 2 =7.27 in?

Enter the Allowable Stress Design Selection Table and note the
nearest tabulated value of S, is 7.31 in.> for a W6x 12, which is not
in boldface type and therefore is not the lightest section.

The lightest shape in the group is an M10X9; however, the L and
L, values of 1.9 ft and 2.3 ft, respectively, are less than the re-
quired 3.0 ft. The next lightest shape is a W8x 10 with L. = 3.4 ft.

A check of the F; column shows a value of 45.8 ksi. Since F} is less
than 50 ksi, the shape is .joncompact due to flange criteria. There-
fore, the allowable stress is less than 0.66F, and must be deter-
mined from Equation (F1-3). From Properties Tables for W
shapes, Part 1, b,/2t; for a W8X10 equals 9.6 and the allowable
stress is determined to be F, = 32.7 ksi.

20 x 12 . .
= = . < .
fo 78l 30.7 ksi < 32.7 ksi
Use: W8x10

Solution (Mg method):

Enter the Selection Table in the column of My values for F, = 50
ksi and note the value of Mz = 21 kip-ft. for a W8x10 is greater
than the applied bending moment of 20 kip-ft.

Use: W8x10
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ALLOWABLE STRESS DESIGN SELECTION TABLE
For shapes used as beams

X
F, = 36 ksi
S Depth | f 4
* Shape d y L, L, My

in2 in. Ksi Ft Ft Kip-ft
3170 W 36x848 425 _ 191 89.0 6280
2980 W 36x798 42 — 19.0 85.7 5900
2690 W 36x720 414 — 18.8 | 785 5330
2590 W 40x655 43% —_ 17.8 63.4 5130
2420 W 36x650 402 —_ 18.6 71.2 4790
2340 W 40x593 43 — 17.8 57.9 4830
2180 W 36x588 39% —_ 18.4 65.2 4320
2170 W 33x619 38" — 17.8 72.3 4300
2090 W 40%531 42 — 174 | 526 4140
1890 W 33x567 37% — 17.7 67.1 3940
1950 W 36x527 39V —_ 18.2 59.4 3860
1890 W 40%480 41% —_ 173 47.7 3740
1870 W 30x581 35% — 17.1 74.7 3700
1810 W 33x515 37% —_ 17.5 61.7 3580
1790 W 36x485 38% —_ 18.1 54.5 3540
17190 W 40%436 41% — 17.4 43.7 3390
1680 W 30x526 343, — 16.9 69.1 3330
1630 W 33x468 36% — 17.4 56.5 3230
1620 W 36x439 384 — 17.9 50.3 3210
1570 W 27x539 32" — 16.1 77.2 3110
1560 W 40x397 41 —_ 170 40.3 3090
1530 W 30x477 34Y4 —_ 16.7 63.4 3030
1480 W 33x424 36% — 17.2 51.4 2930
1450 W 36x393 37% — 17.8 45.4 2870
1440 W 27x494 32 — 15.8 71.2 2850
1420 W 40x362 402 — 16.9 36.7 2810
1380 W 30x433 33% — 16.6 57.9 2730
1350 W 33x387 36 — 171 47.7 2670
1340 W 40x328 40 _ 18.9 35.9 2650
1320 W 36x359 37% — 17.7 41.7 2610
1300 W 27x 448 313 — 15.8 66.1 2570
1290 W 24x492 29% — 14.9 78.5 2550
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ALLOWABLE STRESS DESIGN SELECTION TABLE

For shapes used as beams

F, = 36 ksi
S Depth F
x Shape d y L, L, Mg
in.8 In. Ksi Ft Ft Kip-ft
1280 W 40x324 40% - 16.8 33.1 2530
1250 W 30x391 33V — 16.5 53.2 2480
1230 W 33x354 35 — 17.0 43.7 2440
1220 W 40x298 39%. —_ 18.8 328 2420
1210 W 36x328 37% — 17.6 38.3 2400
1170 W 40x297 39% —_ 16.7 30.3 2320
1170 W 27x407 307 —_ 15.6 60.1 2320
1170 W 24x450 29 —_ 14.7 72.3 2320
1140 W 30x357 32% - 16.3 48.7 2260
1120 W 44x285 44 _— 12.5 22.0 2220
1110 W 36x300 36% — 17.6 35.3 2200
1110 W 33x318 35 —_ 16.9 39.9 2200
1100 W 40x277 39% — 16.7 | 29.1 2180
1090 W 40%268 39% — 18.7 29.5 2160
1060 W 27x368 30% —_ 15.5 55.1 2100
1060 W 24x408 282 — 14.6 67.1 2100
1030 W 36x280 362 —_ 17.5 33.1 2040
1030 W 30x326 32% — 16.2 449 2040
1010 W 33x291 347 — 16.8 36.5 2000
892 W 40x249 39% —_ 16.6 26.3 1960
983 W 40x244 39 _ 18.7 26.5 1950
983 W 44x248 43% — 12,5 19.8 1950
970 W 27x336 30 _ 15.4 51.4 1920
957 W 24x370 28 _— 14.4 61.7 1890
953 W 36x260 36Y4 — 17.5 30.5 1890
937 W 21x402 26 —_ 14.1 74.7 1860
928 W 30x292 32 — 16.1 41.0 1840
917 W 33x263 342 —_ 16.7 33.3 1820
895 W 36x245 36% _ 17.4 28.6 1770
895 W 36x256 37% _— 12.9 26.2 1770
88% W 24x224 43 —_ 125 17.9 1760
884 W 27x307 29% — 15.2 47.2 1750
864 W 24x335 272 ot 14.3 56.5 1710
858 W 40x215 39 -— 16.6 22.8 1700
858 W 40x221 38% | 61.1 18.7 22.6 1700
846 W 21x364 25" — 14.0 69.1 1680
837 W 36x230 35% _ 17.4 26.8 1660
829 W 33x241 34% 16.7 | 30.1 | 1640
827 W 30x261 3% | — 16.0 | 367 | 1640
811 W 27x281 29V _ 151 43.7 1610
809 W 36x232 37 —_ 12.8 23.7 1600
789 W 24 %306 27 _— 14.1 52.0 1560

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




ALLOWABLE STRESS DESIGN SELECTION TABLE

For shapes used as beams
p S,
F, = 36 ksi

s Depth | [, 4

x Shape d y L, L, Mg
in? In. Ksi Ft Ft Kip-ft
776 W 44x198 427 —_ 12.5 15.5 1540
769 W 40x199 38%s — 16.6 20.0 1520
769 W 21x333 25 — 13.9 63.4 1520
757 W 33x221 33% —_ 16.7 27.6 1500
746 W 30x235 314 —_ 15.9 333 1480
742 W 27x258 29 — 151 40.3 1470
719 W 36x210 36%4 — 12.9 20.9 1420
718 W 24x279 26% — 14.0 48.2 1420

708 W 40x192 38%. | 37.1 178 | 19.7 1400
692 W 21x300 24> | — 13.7 | 594 1370
684 W 33x201 33% | — 16.6 | 249 1350

682 W 40x183 39 —_ 125 | 171 1350
674 W 27x235 28% | — 15.0 | 37.0 1330
664 W 36x194 362 | — 128 | 194 1310
663 W 30x211 31 — 159 | 29.7 1310
644 W 24%250 26% | — 139 | 437 1280
632 W 21x275 24's | — 13.6 | 545 1250
624 W 27x217 28% | — 149 | 345 1240
624 W 18x311 2% | — 127 | 68.1 1240

623 W 36x182 36% | — 127 | 18.2 1230

599 W 40x167 38% — 125 | 145 1180
598 W 30x191 30% | — 159 | 26.9 1180
588 W 24x229 26 — 13.8 | 40.3 1160
580 W 36x170 36k | — 127 | 17.0 1150
569 W 21x248 23% | — 135 | 49.3 1130
564 W 18x283 2% | — 126 | 62.6 1120
556 W 27x194 28% | — 14.8 | 31.1 1100
549 W 33x169 33% | — 12.1 19.2 1090

542 W 36x160 36 —_ 127 | 15.7 1070
539 W 30x173 302 | — 15.8 | 24.2 1070
531 W 24x207 25% | — 13.7 | 36.7 1050
514 W 18x258 21% | — 124 | 58.6 1020

512 W 40x149 38Ya | — 119 | 126 1010
510 W 21x223 23% | — 184 | 454 1010
504 W 36x150 357% | — 126 | 146 998
502 W 27x178 27% | — 149 | 279 994
491 W 24x192 252 | — 13.7 | 343 972
487 W 33x152 332 | — 122 | 16.9 964
466 W 18x234 21 —_ 123 | 53.8 923
461 W 21x201 23 — 133 | 413 913
455 W 27x161 27% | — 14.8 | 25.4 901
450 W 24x176 25V | — 13.6 | 31.7 891
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ALLOWABLE STRESS DESIGN SELECTION TABLE
For shapes used as beams

F, = 36 ksi
S Depth F

x Shape d y L, L, Mg
in.2 In. Ksi Ft Ft Kip-ft
448 W 33x141 33Va —_ 12.2 15.4 887
439 W 36x%135 352 — 123 13.0 869
436 W 30x148 30%s — 11.1 18.7 863
419 W 18x211 20% — 12.2 49.3 830
417 W 21x182 22% — 13.2 37.6 826
414 W 24x162 25 — 13.7 23.3 820
411 W 27x146 27% —_ 14.7 23.0 814
406 W 33x130 33 —_— 12.1 13.8 804
380 W 30x132 30V4 — 114 16.1 752
380 W 21x166 221 —_— 13.1 34.8 752
380 W 18x192 20% — 12.1 45.4 752
371 W 24x146 249, —_— 13.6 26.3 735
359 W 33x118 327% —_ 12.0 12.6 711
355 W 30x124 30's - 111 15.0 703
345 W 27x129 27% —_ 10.6 18.4 683
344 W 18x175 20 —_ 12.0 417 681

329 W 30x116 30 11.1 | 13.8 651
329 W 24x131 24> 136 | 234 651
329 W 21x147 22 — 132 | 30.3 651
310 W 18x158 19% 119 | 383 614

299 W 30x108 29%
299 W 27x114 27Ya
295 W 21x132 217
291 W 24x117 24 135 | 208 576
282 W 18x143 19% 11.8 | 35.1 558
273 W21x122 21% | — 131 | 254 541

1.1 | 123 592
10.6 | 15.9 592
13.1 | 27.2 584

269 W 30x 99 29% 0.9 | 114 533
267 W 27x102 27% | — 106 | 142 529
258 W 24x104 24 585 (| 13.5 | 18.4 511
256 W 18x130 19% | — 11.8 | 32.2 507
249 W 21x111 21% | — 13.0 | 23.3 493

245 W 30x 80 29", | 58.1 100 | 11.4 485
245 W 24x103 24 | — 95 | 16.7 485
243 W 27X 94 267% | — 105 | 12.8 481
281 W 18x119 19 — 11.9 | 2941 457
227 W 21x101 21% | — 130 | 21.3 449
222 W24x 94 24vs | — 96 | 15.1 440

213 W 27x 84 269 - 10.5 | 11.0 422
204 W 18x106 18% | — 11.8 | 26.0 404

196 W 24x 84 24 9.5 | 13.3 388
192 W2ix 93 21% | — 89 | 168 380
190 W 14x120 1412 | — 155 | 4441 376
188 W 18x 97 18% | — 11.8 | 241 372
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ALLOWABLE STRESS DESIGN SELECTION TABLE

For shapes used as beams :
P Sy
E, = 36 ksi
s Depth | [, 4
X Shape d Y L, Ly Mg
In? In. Ksi Ft Ft Kip-ft
176 W 24x 76 23% —_ 9.5 i1.8 348
175 W 16x100 17 — 11.0 28.1 347
173 W 14x109 14% | 58.6 15.4 40.6 343
171 W21x 83 21%; — 8.8 15.1 339
166 W 18x 86 18% — 1.7 21.5 329
157 W 14x 99 145 | 48.5 15.4 37.0 311
155 W 16x 89 16% — 10.9 25.0 307
154 W 24x 68 23% —_ 95 10.2 305
151 W21x 73 214 — 8.8 13.4 299
146 W 18x 76 18%4 | 64.2 11.6 19.1 289
143 W 14x 80 14 40.4 15.3 34.0 283
140 W 21x 68 21% —_— 8.7 12.4 277
134 W 16x 77 1612 — 10.9 21.9 265
131 W 24x 62 23% —_ 7.4 8.1 259
127 W 21x 62 21 — 8.7 1.2 251
127 W 18x 71 182 — 8.1 15.5 251
123 -+ W 14X 82 14Y4 — 10.7 28.1 244
118 W i2x 87 12V — 12.8 36.2 234
117 W 18X 65 18% — 8.0 14.4 232
117 W 16x 67 1634 —_ 10.8 19.3 232
114 W 24x 55 23% — 7.0 75 226
112 W 14x 74 14 — 10.6 25.9 222
111 W2ix 57 21 _ 6.9 9.4 220
108 W 18x 60 18V, — 8.0 13.3 214
107 W12x 79 123 | 62.6 12.8 33.3 212
103 W 14x 68 14 — 10.6 23.9 204
98.3 W i8x 55 18% —_ 79 12.1 195
97.4 W i2x 72 12Vs | 52.3 12.7 30.5 193
94.5 W 21x 50 207 —_ 6.9 7.8 187
92.2 W 16x 57 16% —_ 75 14.3 183
92.2 W 14x 61 137 — 10.6 21.5 183
88.9 W i8x 50 i8 e 7.9 11.0 176
87.9 W i2x 65 12% | 48.0 12.7 27.7 174
81.6 W 2ix 44 20% — 6.6 7.0 162
81.0 W 16x 50 16Va — 7.5 12.7 160
78.8 W 18x 46 18 —_ 6.4 9.4 156
78.0 W i2x 58 12Va —_ 10.6 24.4 154
77.8 W 14X 53 13% — 8.5 17.7 154
72.7 W 16x 45 16 — 7.4 11.4 144
70.6 W 12x 53 12 55.9 10.6 22.0 140
70.3 W 14x 48 1334 — 8.5 16.0 139
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ALLOWABLE STRESS DESIGN SELECTION TABLE

, Sx For shapes used as beams
F, = 36 ksi
S Depth F 4
X Shape d Y L, L, Mg
In.2 In. Ksi Ft Ft Kip-ft
68.4 W 18x40 17% —_ 6.3 8.2 135
66.7 W 10x60 10va — 10.6 311 132
64.7 W 16x40 16 — 7.4 10.2 128
64.7 W 12x50 12Va —_ 8.5 19.6 128
62.7 W 14x43 13% — 8.4 14.4 124
60.0 W 10x54 10% | 63.5 10.6 28.2 119
58.1 W 12x45 12 —_ 8.5 17.7 115
57.6 W 18x35 17% —_ 6.3 6.7 114
56.5 W 16X 36 157 | 64.0 7.4 8.8 112
54.6 W 14x38 144 —_ 74 i1.5 108
54.6 W 10x49 10 53.0 10.6 26.0 108
51.9 W 12x40 i2 _ 8.4 16.0 103
49.1 W 10x45 10Vs — 8.5 22.8 97
48.86 W 14x34 14 — 74 10.2 96
47.2 W 16x31 15% —_— 58 71 23
45,6 W 12x35 122 —_ 6.9 12.6 90
42.1 W 10x39 9% —_ 8.4 19.8 83

42.0 W 14x30 137% | 55.3 7.1 8.7 83
38.6 W 12x30 12% | — 69 ( 10.8 76
38.4 W 16x26 8% | — 5.6 6.0 76

35.3 W 14x26 137 -_ 5.3 7.0 70
35.0 W 10x33 9% | 50.5 84 | 165 69

334 W 12x26 12, | 7.9 6.9 9.4 66
324 W 10x30 - 10%2 | — 6.1 13.1 64
31.2 W 8x35 8% | 64.4 85 | 226 62

29.0 W 14x22 13% —_ 5.3 5.6 57
27.9 W 10x26 10% | — 6.1 114 55
27.5 W 8x31 8 50.0 8.4 | 20.1 54

254 W 12x22 12V - 43 6.4 50
24.3 W 8x28 8 —_ 69 | 175 48

23.2 W 10x22 0% | — 6.1 8.4 46
213 W 12x18 12% - 4.2 5.3 42
21.1 M 14x18 14 o 3.6 4.0 42
20.9 W 8x24 77 | 64.1 6.9 | 15.2 41

18.8 W 10x19 10 | — 4.2 72 37
18.2 W 8x21 8% | — 56 | 11.8 36

st
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ALLOWABLE STRESS DESIGN SELECTION TABLE

For shapes used as beams

F, = 36 ksi
s Depth £
X Shape d y L, L, Mg
In® in Ksi Ft Ft Kip-ft
17.1 W 12x16 12 —_ 4.1 4.3 34
16.7 W 6x25 6% —_— 6.4 20.0 33
16.2 W 10x17 10 — 4.2 6.1 32
15.2 W 8x18 8% — 5.5 9.9 30
14.9 W 12x14 11% | 54.3 3.5 4.2 30
13.8 W 10x15 10 - 4.2 5.0 27
13.4 W 6x20 6% | 62.1 6.4 16.4 27
13.0 M 6x20 6 — 6.3 17.4 26
12.0 M 12x11.8 12 —_— 2.7 3.0 24
11.8 W 8x15 8% —_ 4.2 7.2 23
10.9 W 10x12 9% | 47.5 3.9 4.3 22
10.9 M 12x10.8 12 — 2.5 3.1 22
10.3 M 12x10 12 — 2.3 3.3 20
10.2 W 6x16 6V — 43 12.0 20
10.2 W 5x19 5% — 53 19.5 20
9.91 W 8x13 8 — 4.2 59 20
9.72 W 6x15 6 31.8 6.3 12.0 19
9.63 M 5x18.9 5 — 53 19.3 19
8.51 W 5x16 5 — 5.3 16.7 17
7.81 W 8x10 7% | 45.8 4.2 4.7 15
7.76 M10x 9 10 —_ 2.8 2.7 15
7.31 W 6x12 6 _ 4.2 8.6 14
6.94 i 10x 8 10 — 2.3 2.7 14
6.57 M10x 7.5 10 e 2.2 2.7 13
5.56 W 6x 9 5% | 50.3 4.2 6.7 11
5.46 W 4x13 4% —_ 4.3 15.6 11
4.62 M 8x 6.5 8 —_— 2.4 2.5 g
2.40 M 6x 4.4 ] —_— 1.9 2.4 5
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PLASTIC DESIGN SELECTION TABLE

For W and M shapes
Zy

When plastic design is used in proportioning continuous beams and structural
frames, bending capacity based on ultimate strength is determined by the plastic sec-
tion modulus of a shape. Fundamentals of plastic design are discussed in various
publications, including Plastic Design of Braced Multistory Frames, published by the
American Iron and Steel Institute in cooperation with AISC.

The AISC ASD Specification permits plastic design with steels of yield strengths
up to 65 ksi. Section N2 of the AISC ASD Specification lists the ASTM steels that
may be used.

In this table, the plastic section modulus Z, has been tabulated for hot-rolied
shapes which satisfy the requirements of Chapter N of the AISC ASD Specification.
Included are W and M shapes of F, = 36 ksi and F, = 50 ksi steel. When no axial load
is present, all shapes included in the table can be classified as “plastic design sec-
tions” except for those shapes of F,, = 50 ksi steel where the values of M,, and P, do
not appear. When axial load is present, shapes marked with an asterisk (*) must be
checked for compliance with Equations (N7-1) and (N7-2). Additionally, the tabu-
lated values are valid only for members laterally braced in accordance with AISC
ASD Specification Sect. NO.

The use of the Plastic Design Selection Table in determining the lightest shape
for the design requirements is similar to the procedure previously outlined for the
Allowable Stress Design Selection Table. The boldface type identifies the shapes
that are the lightest in weight in each group.

The symbols used in the table are defined below:

Z, = plastic section modulus, X-X axis, in.?
A
dit,

area of the shape, in.?

depth-thickness ratio of the web. Used to check compliance with Equa-
tions (N7-1) and (N7-2).

r, = radius of gyration with respect to the X-X axis, in. Used in determining
the slenderness ratio about the X-X axis.

¥,

= radius of gyration with respect to the Y-Y axis, in. Used in determining

the slenderness ratio about the Y-Y axis. Also used to determine P, and
M,,, and to determine the lateral bracing requirements in accordance
with N9 of the AISC ASD Specification.

M,, = plastic moment, kip-ft, = (F, X Z,)/12
P

', = plastic axial load, kips, = (F, X A4)
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PLASTIC DESIGN SELECTION TABLE
Zx For W and M shapes

) F, = 36 ksi
I3 r
A & Shape T x v M, P,
w
In? In.? in In Kip-ft Kip

249 3830 | W36x848 | 168 | 164 | 4.27 | 11490 | 8960
234 3570 | W 36x788 | 17.6 | 16.4 | 4.24 || 10710 | 8420
211 3190 | W36x720 | 19.0 | 16.2 | 4.18 8570 | 7600
192 3060 | W 40x655 | 22.1 | 17.2 | 3.88 9180 | 6910
180 2840 | W 36%x650 | 205 | 160 | 4.12 8520 | 6840

174 2750 | W 40593 | 24.0 | 17.0 | 3.81 8250 6260
181 2560 | W33x619 | 195 | 162 | 3.98 7680 6520

172 2550 | W 36x588 | 223 | 1569 | 4.07 7650 6190

156 2450 | W 40x531 | 26.3 | 169 | 3.75 7350 | 5620
166 2330 | W33x567 | 20.9 | 156.1 3.94 6990 | 5980

154 2270 | W 36x527 | 24.4 | 158 | 4.02 6810 | 5540
170 2210 | W 30x581 | 18.0 | 13.9 | 3.86 6630 | 6120

140 2180 | W 40x480 | 28.6 | 168 | 3.72 6540 5040
151 2110 | W33x515 | 226 | 149 | 3.89 6330 5440
142 2070 | W36x485 | 258 | 156 | 3.98 6210 5110
154 1980 [ W 30x526 | 19.4 | 138 | 3.80 5970 5540

128 1980 | W 40x436 | 30.9 | 16.6 | 3.67 5840 | 4610
137 1890 | W33x468 | 242 | 148 | 3.85 5670 | 4930
158 1880 | W27x539 | 165 | 127 | 3.66 5640 5690
i28 1860 | W36x439 | 28.1 | 156 | 3.95 5580 4610

116 1790 | W 40x397 | 33.6 | 166 | 3.65 5370 4180
140 1780 | W30x477 | 21.0 | 13.7 | 3.75 5370 5040
145 1710 | W27x494 | 17.7 | 126 | 3.61 5130 5220
124 1700 | W 33x424 | 26.3 | 14.7 | 3.81 5100 4460

118 1660 | W 36x393 | 31.0 | 155 [ 3.90 4980 4140
215 1660 | W14x730| 7.3 | 8.17 | 4.69 4980 7740

106 1630 | W 40x362 | 36.2 | 165 | 3.61 4890 3820
127 1610 | W30x433 | 224 | 135 | 3.71 4830 4570
113 1550 | W33x387 | 28,5 | 147 | 3.79 4650 4070
144 1550 | W24x492 | 151 | 11.5 | 3.41 4650 5180
131 1530 | W27x448 | 19.0 | 125 | 3.57 4590 5220

96.4 | 1510 | W 40x328 | 44.0 | 16.7 | 4.15 4530 | *3470
105 1510 [ W36x359 | 334 | 154 | 3.87 4530 3780
196 1480 | W 14x665| 76 | 7.98| 4.62 4440 7060

* Check shape for compliance with Equations (N7-1) or (N7-2), Sect. N7, AISC ASD Specifica-
tion, as applicable, when subjected to combined axial force and bending moment at ultimate
loading.
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PLASTIC DESIGN SELECTION TABLE z
For W and M shapes ) ¢

. i ) F, = 36 ki
X I f,
Shape i v M, P,
In.2 In.3 in In Kip-ft Kip

95.3 | 1460 | W 40x324 | 40.2 | 164 | 3.57 4380 3430
114 1430 | W30x391 | 244 | 135 | 3.68 4290 4100
104 1420 [ W 33x354 | 30.6 | 145 | 3.74 4260 3740
132 1410 | W24x450 | 16.1 | 114 | 3.36 4230 4750

96.4 | 1380 |W36x328) 364 (153 | 3.84 4140 3470
119 1380 | W27x407 | 20.3 | 123 | 3.52 4140 4280

87.6 | 1370 | W 40x298 | 478 | 16.6 | 4.12 4110 | *3150

874 | 1330 | W40x297 | 428 | 16.3 | 3.54 3890 3180
178 1320 | W 14x605} 8.1 7.80 | 4.55 3960 6410

83.8 | 1310 | W 44x285 | 43.0 | 17.1 2.42 3930 | *3020
104 1300 | W30x357 | 265 | 134 | 3.65 3900 3740
935 1270 | W33x318 | 33.8 | 144 | 3.71 3810 3370
88.3 | 1260 |W36x300| 389 [ 152 | 3.83 3780 3180

81.3 | 1250 | W 40x277 | 47.8 | i6.4 | 3.58 3750 | *2930
119 1250 | W24x408 | 173 | 11.3 | 3.33 3750 4280
108 1240 | W27x368 | 22.0 | 122 | 3.48 3720 3890

78.8 | 1220 | W 40x268 | 52.5 | 165 | 4.09 3660 | *2840
95.7 | 1190 | W30x326 | 28.4 | 13.2 | 3.61 3570 3450
162 1180 [ W 14x550| 85 | 7.63 | 4.49 3540 5830
824 | 1170 | W36x280 | 41.3 | 15.1 3.81 3510 2970

72.8 | 1150 | W 44x248 | 504 | 17.2 | 244 3450 | *2620
856 | 1150 | W 33x291 | 363 | 144 | 3.69 3450 3080
98.7 | 1130 [ W27x336 | 23.8 | 12.1 3.45 3390 3550
118 1130 | W21x402 | 150 | 10.2 | 3.27 3390 4250
73.3 | 1120 | W 40x249 | 525 | 16.3 | 3.56 3360 | *2640
108 1120 | W 24x370 | 184 | 111 3.28 3360 3890

71.7 | 1100 | W 40x244 | 55.0 | 16.4 | 4.04 3300 | *2580
765 | 1080 | W36x260 | 43.2 | 150 | 3.78 3240 | *2750
85.7 | 1060 |W30x292| 31.4 | 13.2 | 3.58 3180 3090
147 1050 | W 14x500 | 8.9 | 7.48 | 443 3150 5290
754 | 1040 | W36x256 | 39.0 [ 149 | 2.65 3120 2710
774 | 1040 | W 33x263 | 39.7 | 143 | 3.66 3120 2790

65.8 | 1030 | W 44x224 | 55.0 | 17.1 2.44 3090 | *2370
90.2 | 1020 |W27x307 | 26,5 | 120 | 3.42 3060 3250
98.4 | 1020 |W24x335| 199 (11.0 | 3.28 3060 3540
721 | 1010 | W36%x245| 45.1 [ 150 | 3.75 3030 | *2600
107 1010 | W21x364 | 16.0 | 100 | 3.23 3030 3850

* Check shape for compliance with Equation (N7-1) or (N7-2), Sect. N7, AISC ASD Specifica-
tion, as applicable, when subjected to combined axial force and bending moment at ulimate
loading.
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Z PLASTIC DESIGN SELECTION TABLE
X For W and M shapes

) F, = 36 ksi
A & Shape » g y M, P,
nZ | In? YT in Kipft | Kip

64.8 967 | W40x221 | 545 [ 16.0 | 3.90 2900 | *2330

63.3 963 | W 40x2i5 | 60.0 | 16.2 | 3.54 2890 | *2280
67.6 943 | W36x230 | 47.2 | 149 3.73 2830 | *2430
76.7 941 | W 30x261 | 34.0 | 13.1 3.54 2820 2760
70.9 939 | W33x241 | 41.2 | 14.1 3.63 2820 2550
68.1 936 | W36x232 | 42.7 | 14.8 2.62 2810 2450
134 936 |W14x455| 94 | 733 | 4.38 2810 4820
82.6 933 | W27x281 | 27.6 | 120 3.40 2800 2970
80.8 922 |W24x306{ 215 [ 10.9 | 3.20 2770 3230
97.9 915 | W21x333 | 17.1 9.81 | 3.19 2750 3520

58.0 [ 602 W 44x198 | 60.5 | 16.9 | 2.41 2710 | *2090
125 869 | W 14x426 | 100 | 7.26 | 4.34 2610 4500
584 | 868 |W40x199 | 59.5 | 16.0 | 3.45 2600 | *2100
65.0 | 855 |W33x221| 43.8 | 14.1 3.59 2570 | *2340
757 | 850 |W27x258 | 296 | 119 | 3.37 2550 2730
69.0 | 845 |W30x235| 37.7 | 13.0 | 3.52 2540 2480
820 | 835 |W24x279| 230 (108 | 3.17 2510 2950
61.8| 833 |W36x210| 442 (146 | 2.58 2500 | *2220
882 | 816 |W21x300| 186 | 9.81 | 3.15 2450 3180
117 801 W 14x398 | 103 | 7.16 | 4.31 2400 4210

53.7 | 781 W 40x183 | 60.0 | 15.7 | 2.50 2340 | *1930
59.1 772 | W33x201 | 47.1 | 14.0 | 3.56 2320 | *2130
69.1 769 | W27x235| 31.5 | 11.8 | 3.33 2310 2480
57.0 767 | W36x194 | 47.7 | 146 | 2.56 2300 | *2050
915 753 | W18x311 | 147 | 872 | 2.95 2260 3290
62.0 749 | W30x211 | 39.8 | 129 | 3.49 2250 2230
73.5 744 | W24x250 ( 253 | 10.7 | 3.14 2230 2650
80.8 741 W2ix275 | 18.8 | 9.71 | 3.12 2220 2910
109 736 | W14x370( 108 | 7.07 | 4.27 2210 3920

536 718 |W36x182| 50.1 (145 | 255 2150 | *1930
638 708 | W27x217 | 343 |11.8 | 3.32 2120 2300

| * Check shape for compliance with Equations (N7-1) or (N7-2), Sect. N7, AISC ASD Specifica-
tion, as applicabie, when subjected to combined axial force and bending moment at ultimate
loading.
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PLASTIC DESIGN SELECTION TABLE Z
For W and M shapes .4

) i ) F, = 36 ksi
* shape | = | * | ¥ M, P,

w
In.2 in.8 In. In. Kip-ft Kip

49.1 692 W 40x167 | 59.4 | 153 | 2.40 2080 | *1770
67.2 676 |W24x2298 | 271 | 10.7 | 3.11 2030 2420
83.2 676 | W18x283 | 156 | 8.61 | 2.91 2030 3000
56.1 673 [W30x191 | 432 | 128 | 3.46 2020 | *2020
101 672 (W 14x342 | 114 | 6.98 | 4.24 2020 3640
50.0 668 W 36x170 | 53.2 | 145 | 2.53 2000 | *1800
72.8 663 [(wW21x248 | 21.6 | 9.63 | 3.09 1990 2620
49.5 629 | W33x169 | 505 | 13.7 | 2.50 1890 | *1780
57.0 628 | W27x194 | 375 | 11.7 | 3.29 1880 2050

47.0 | 624 W 36x160 | 554 | 144 | 2.50 1870 | *1690
75.9 611 W 18x258 | 16.8 | 8.53 | 2.88 1830 2730
60.7 | 606 |W24x207 | 29.6 | 10.6 | 3.08 1820 2190
508 605 |W30x173 | 465 | 12.7 | 3.43 1820 | *1830
914 | 603 |[W14x311 | 121 6.88 | 4.20 1810 3290
98.8 603 |Wi12x336| 9.5 | 6.41 | 347 1810 3560

43.8 | 597 | W40x149 | 60.6 | 148 | 228 1780 | *1580
654 589 |W21x223| 234 | 954 | 3.05 1770 2350
44.2 581 W 36x150 | 57.4 | 143 | 247 1740 | *1590
52.3 567 |W27x178 | 384 | 11.6 | 3.26 1700 1880
4471 559 | W33x152  52.7 | 135 | 2.47 1680 | *1610
56.3 559 |[W24x192 | 314 | 105 | 3.07 1680 2030
68.8 549 | W 18x234 | 182 | 8.44 | 2.85 1650 2480
83.3 542 | W 14x283 | 13.0 | 6.79 | 4.17 1630 3000
896 537 1 W12x305| 10.0 | 629 | 3.42 1610 3230
59.2 530 |W21x201 | 253 | 9.47| 3.02 1590 2130

41.6 514 W 33x141 | 55.0 | 13.4 | 243 1540 | *1500
474 512 |[W27x161| 418 (115 | 3.24 1540 1710
51.7 511 W24x176 | 33.7 | 10.5 | 3.04 1530 1860

39.7 | 509 W 36x135 | 58.3 | 14.0 | 2.38 1530 | *1430
435 500 |W30x148 | 47.2 | 124 | 2.28 1500 | *1570
62.1 490 | W 1i8x211| 195 | 835 2.82 1470 2240
75.6 | 487 | W 14x257| 138 | 671} 4.13 1460 2720
81.9 481 W 12x279 | 104 | 6.16 | 3.38 1440 2950
53.6 476 [W21x182| 274 | 9.40 | 3.00 1430 1930
47.7 | 468 |W24x162 | 35,5 | 104 | 3.05 1400 1720

* Check shape for compliance with Equations (N7-1) or (N7-2), Sect. N7, AISC ASD Specifica-
tion, as applicable, when subjected to combined axial force and bending moment at ultimate
loading.
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Z PLASTIC DESIGN SELECTION TABLE
X% For W and M shapes

) F, = 36 ksi

& Shape T g b M, Py
w

in3 in in Kip-ft Kip

467 | W33x130 | 57.1 | 13.2 | 2.3¢ 1400 | *1380
461 W27%x146 | 453 | 114 | 3.21 1380 | *1540
442 | W18x192 | 212 | 828 | 2.79 1330 2030
437 | W30x1327 493 | 122 | 2256 1310 | *1400
436 (W 14x233 | 15.0 | 6.63 | 4.10 1310 2470
432 [(W21x166 | 30.0 | 9.36 | 2.98 1300 1760
428 | W12x252 | 110 | 6.06 | 3.34 1280 2670
418 | W24x146 | 38.1 | 10.3 | 3.01 1250 1550

415 W 33x118 | 89.7 | 13.0 | 2.32 1250 | *1250
408 | W30x1i24 | 51.6 | 121 2.23 1220 | *1310
398 |Wi8x175| 225 | 820 | 2.76 1180 1850
395 |W27x129 | 453 (112 | 2.21 1190 | *1360
390 |Wi14x211| 16.0 | 6.55 | 4.07 1170 2230
386 (W 12x230 | 11.7 | 5.97 | 3.31 1160 2440

378 W 30x116 | 53.1 | 120 | 2.19 1130 | *1230
373 [ W21x147| 306 | 9.17 | 2.95 1120 1560
370 | W24x131 | 405 {102 | 2.97 1110 1390
356 | W18x1568 | 243 | 8.12 | 2.74 1070 1670
355 | W14x193 | 174 | 6.50 | 4.05 1070 2040
348 [ W 12x210| 125 | 5.89 | 3.28 1040 2220

346 ([ W30x108 | 547 | 11.9 | 2.15 1040 | *1140
343 [W27x114 | 479 | 110 | 2.18 1030 | *1210
333 [W2ix132, 336 | 9.12| 2.93 989 1400
327 | W24x117 | 44.1 | 101 2.94 981 *1240
322 [(wW18x143 | 267 | 8.09  2.72 966 1520
320 | W14x176 | 183 | 6.43 | 4.02 960 1860

312 | W30x 99| 57.0 | 11.7 [ 2.10 936 | *1050
311 W 12x190 | 13.6 | 5.82 | 3.25 933 2010
307 [wW21x122 | 36.1 9.09 | 2.92 921 1290
305 |[W27x102| 52,6 | 11.0 | 2.15 915 | *1080
291 W 18x130 | 28.7 | 8.03 | 2.70 873 1380
289 | W24x104 | 48.1 | 101 291 867 | *1100
287 | W 14x159 | 20.1 6.38 | 4.00 861 1680

| *Check shape for compliance with Equations (N7-1) or (N7-2), Sect. N7, AISC ASD Specifica-
tion, as applicable, when subjected to combined axial force and bending moment at ultimate
loading.
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PLASTIC DESIGN SELECTION TABLE Z
For W and M shapes . ¢

| i ) F, = 36 ki
* Shape T i 4 M, P,

w
in.2 In.? in In Kip-ft Kip

26.4 283 W30x 80 | 62.8 | 11.7 | 2.09 849 | * 950
30.3 280 W 24x103 | 446 | 9.96 | 1.99 840 | *1090
32.7 279 W21x111 [ 39.1 9.05 | 2.90 837 1180
27.7 278 W27x 94 549 | 109 | 212 834 | * 897
50.0 275 W 12x170 [ 146 | 5.74 | 3.22 825 1800
35.1 261 W 18x119 | 29.0 | 790 | 2.69 783 1260
42.7 260 W 14x145 ( 21.7 | 6.33 | 3.98 780 1540
27.7 254 | W24x 94| 472 | 9.87 | 1.98 762 | * 997
29.8 253 | W21x101 | 427 | 9.02 | 2.89 759 1070

24.8 244 W27x 84 | 58.1 | 10.7 | 2.07 732 * 893
44.7 243 | W12x152 | 158 | 5.66 | 3.19 729 1610
38.8 234 | W14x132 | 22.7 | 6.28 | 3.76 702 1400
31.1 230 | W18x106 | 31.7 | 7.84 | 2.66 690 1120

24.7 224 W24x 84 | 51.3 | 9.79 | 1.85 672 * 889
27.3 221 W2ix 93| 373 | 870 | 1.84 663 983
39.9 214 | W12x136 | 170 | 558 | 3.16 642 1440
35.3 212 | W14x120 | 245 | 6.24 | 3.74 636 1270
28.5 211 W18x 97 | 347 | 7.82| 265 633 1030

22.4 200 W24x 76 | 54.4 | 9.69 | 1.82 600 * 806
29.4 188 | W 16x100 | 29.0 | 7.10 | 2.51 594 1060

24.3 196 W2ix 83| 416 | 8.67 | 1.83 588 875
32.0 192 W 14x109 | 27.3 | 6.22 | 3.73 576 1150
25.3 186 W1i8x 86 383 | 7.77 | 2.63 558 911

35.3 186 W 12x120 | 18.5 5,51 | 3.13 558 1270

20.14 177 W24x 68 | 57.2 | 9.55 | 1.87 531 * 724
26.2 175 |W16x 89| 319 [ 7.05( 2.49 525 943
21.5 172 | W2ix 73| 467 | 864 1.81 516 * 774
31.2 164 | W 12x106 | 21.1 5.47 | 3.11 492 1120
22.3 163 |W18x 76| 428 | 7.73 | 2.61 489 803

20.0 160 W21x 68 | 49.1 8.60 | 1.80 480 * 720

18.2 183 W24x 62 | 552 | 9.23 | 1.38 459 * 855
22.6 150 |W16x 77 363 | 7.00 | 247 450 814
28.2 147 | W12x 96| 23.1 5.44 | 3.09 441 1020
32.9 147 | W 10x112| 156.0 | 4.66 | 2.68 441 1180
20.8 145 |Wi1i8x 71| 373 | 750 | 1.70 435 749

| * Check shape for compliance with Equations (N7-1) or (N7-2), Sect. N7, AISC ASD Specifica-
tion, as applicable, when subjected to combined axial force and bending moment at ultimate
loading.
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Z PLASTIC DESIGN SELECTION TABLE
) 4 For W and M shapes

F, = 36 ksi
A Z Shape % o b M, P,
In.2 In.3 ' in. In. Kip-ft Kip
18.3 144 W2ix 62 | 525 | 854 | 1.77 432 * 659
241 139 W 14x182 | 28.1 6.05 | 248 417 868

16.2 | 134 W 24x 55 | 59.7 | 9.11 | 1.34 402 * 583
19.1 133 W18x 65| 408 | 749 | 1.69 399 688
25,6 | 132 Wi2x 87 243 | 538 | 3.07 396 922
19.7 | 130 W 16x 67 | 41.3 | 6.96 | 2.46 390 709
294 [ 130 W 10x100 | 16.3 | 4.60 | 2.65 390 1060
16.7 | 129 W21x 57 52.0 | 836 | 1.35 387 * 601
218 | 126 W14x 74 315 | 6.04 | 248 || - 378 785
17.6 | 123 W 18x 60 | 44.0 | 747 | 1.69 369 * 634
232 | 119 W12x 79 263 | 534 | 3.05 357 835
20.0 | 115 W14x 68 | 33.8 | 6.01 | 246 345 720
259 [ 113 W10x 88 179 | 454 | 263 339 932

i6.2 | 112 W18x 55 | 464 | 7.41 | 1.67 336 * 583

14.7 | 110 W2ix 50 | 54.8 | 8.18 | 1.30 330 * 529
16.8 | 105 W16x 57 | 38.2 | 6.72 | 1.60 315 605
17.9 | 102 W14x 61 ] 37.0 | 598 | 245 306 644

14.7 | 101 W18x 50 | 50.7 | 7.38 | 1.65 303 * 529
22.6 976 |W10x 77| 20.0 | 449 | 260 293 814

13.0 954 | W2ix 44 | 59.0 | 8.06 | 1.26 286 * 468
14.7 92.0 | W16x 50 428 | 6.68 | 1.59 276 529
13.5 90.7 |W18x 46 | 502 | 7.25 | 1.29 272 * 486
15.6 871 | W14x 53| 376 | 5.89 | 1.92 261 562
17.0 864 | W12x 58 | 33.9 | 5.28 | 2.51 259 612
20.0 853 |W10x 68| 22.1 | 4.44 | 259 256 720
13.3 823 |W16x 45 46.8 | 6.65 | 1.57 247 * 479

11.8 78.4 | W1iBx 40 | 56.8 | 7.21 | 1.27 235 * 425
14.1 784 |W14x 48| 40.6 | 5.85 | 1.91 235 508
17.6 746 | W10x 60| 243 | 4.38 | 257 224 634

11.8 72.9 | W16x 40 | 525 | 6.63 | 1.57 219 * 425
14.7 724 |W12x 50| 329 | 5.18 | 1.96 217 529
19.7 702 |W 8x 67| 1568 | 3.72 | 2.12 211 709
12.6 696 |W14x 43| 448 | 582 | 1.89 209 * 454
15.8 666 [W10x 54 27.3 | 437 | 2.56 200 569

* Check shape for compliance with Equations (N7-1) or (N7-2), Sect. N7, AISC ASD Specifica-
tion, as applicable, when subjected to combined axial force and bending moment at ultimate
loading.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



PLASTIC DESIGN SELECTION TABLE Z
For W and M shapes X
p 2 p F, = 36 ksi
X Shape » & b M, P,
w

In.2 in.3 In. In. Kip-ft Kip
10.3 66.5 W 18x35 | 59.0 | 7.04 | 1.22 200 *371
13.2 64.7 W 12x45 | 36.0 | 515 | 1.94 194 475
10.6 64.0 W 16x36 | 53.8 | 6.51 | 1.52 192 *382
11.2 61.5 W 14x38 | 455 | 5.87 | 1.55 185 *403
17.1 59.8 W 8x58 [ 172 | 3.65 | 2.10 179 616
11.8 57.5 W 12x40 | 405 | 5.13 | 1.93 173 425
13.3 54.9 W 10x45 | 28.9 | 4.32 | 2.01 165 479
10.0 54.6 W 14x34 | 49.1 | 5.83 | 1.53 164 *360
9.12 | 54.0 W 16x31 | 57.7 | 6.41 | 1.17 162 *328
10.3 51.2 W12x35 | 41.7 | 525 | 1.54 154 371
14.1 48.0 W 8x48 | 21.3 | 3.61 | 2.08 147 508
11.5 46.8 W10x39 | 315 | 427 | 1.98 140 414
7.68 | 44.2 W 16x26 | 62.8 | 6.26 | 1.12 133 *276
8.79 [ 43.1 W 12x30 | 475 | 521 | 1.52 129 *316
7.69 | 40.2 W 14x26 | 545 | 5.65 | 1.08 121 *277
11.7 39.8 W 8x40 | 229 | 353 | 2.04 119 421
765 | 37.2 W 12x26 | 53.1 | 5.17 | 1.51 112 *275
8.84 36.6 W10x30 | 349 | 438 | 1.37 110 318
10.3 347 W 8x35 | 26.2 | 351 |2.03 104 37
6.49 | 33.2 W 14x22 | 59.7 | 554 | 1.04 100 *234
7.61 31.3 W10x26 | 39.7 | 4.35 | 1.36 94 274
6.48 | 29.3 W 12x22 | 47.3 | 4.91 | 0.847 88 *233
8.25 27.2 W 8x28 | 28.3 | 3.45 | 1.62 82 297
6.49 | 26.0 W 10x22 | 424 | 4.27 | 1.33 78 234
510 | 24.8 M 14x18 | 65.1 | 5.38 | 0.719 75 *184
557 | 247 W12x19 | 51.7 | 482 | 0.822 74 *201
7.08 | 23.2 W 8x24 | 324 | 342 | 1.61 70 255
562 | 21.6 Wi0x19 | 41.0 | 4.14 | 0.874 65 202
6.16 204 W 8x21 33.1 3.49 | 1.26 61 222
471 | 20.1 W 12x16 | 54.5 | 4.67 | 0.773 60 *170
7.34| 189 W 6x25 | 19.9 | 2.70 [ 1.52 57 264
4.99 18.7 W 10x17 | 421 4.05 | 0.844 56 180
526 | 17.0 W 8x18 | 354 | 343 [1.23 51 189
* Check shape for compliance with Equations (N7-1) or (N7-2), Sect. N7, AISC ASD Specifica-
| tion, as applicable, when subjected to combined axial force and bending moment at ultimate

loading.
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PLASTIC DESIGN SELECTION TABLE

Zx For W and M shapes
, g F, = 36 ksi
A " Shape i, g b M, P,
In.2 In.3 in In Kip-ft Kip
441 | 160 |W10x15 | 43.4 | 395 |0.810 | 48 | *159
587 | 149 |W 6x20 | 23.8 | 2.66 | 1.50 45 211
5.89 | 145 |M 6x20 | 240 | 257 | 1.40 44 212

3.47 | 143 M 12x11.8| 67.8 | 4.55 | 0.532 43 *125
444 | 136 |W 8x15 33.1 | 3.29 | 0.876 41 160

3.18 | 13.2 M 12x10.8 | 74.8 | 4.55 | 0.537 40 *114
284 | 12.2 M 12x10 80.3 | 4.57 | 0.576 -_— —

474 | 11.7 (W 6x16 24.2 | 2.60 | 0.966 35 171
554 | 116 |W 5x19 19.1 | 217 | 1.28 35 199
384 | 114 |W 8x13 347 | 3.21 | 0.843 34 138
555 | 110 M 5x18.9| 158 | 208 | 1.18 33 200
443 | 108 |W 6x15 26.0 | 256 | 1.46 — —

4.68 959 |W 5x16 209 | 213 | 1.27 29 168

2.65 9.19 |M10x 9 63.7 | 3.83 | 0.480 28 * 85
3.55 830 |W 6x12 26.2 | 249 | 0.918 25 128

2.35 8.17 |M10x 8 70.6 | 3.82 | 0.427 25 * 85

2.21 7.73 |M10x 7.5 | 76.8 | 3.85 | 0.474 23 * 80
3.83 628 |W 4x13 149 | 1.72 | 1.00 19 138

1.92 542 |M 8x 65| 59.3 | 3.10 | 0.423 16 * 69
1.29 280 |M 6x 44| 526 | 2.36 | 0.358 8 * 46

* Check shape for compliance with Equations (N7-1) or (N7-2), Sect. N7, AISC ASD Specification,
| as applicable, when subjected to combined axial force and bending moment at ultimate load-
ing.

AMERICAN INsTITUTE OF STEEL CONSTRUCTION



MOMENT OF INERTIA SELECTION TABLES
For W and M shapes

These two tables for moment of inertia (I, and 1,)) are provided to facilitate the selec-
tion of beams and columns on the basis of their stiffness properties with respect to
the X-X axis or Y-Y axis, as applicable, where

I, = moment of inertia, X-X axis, in.*
I, = moment of inertia, Y-Y axis, in.*

In each table the shapes are listed in groups by descending order of moment of
inertia for all W and M shapes. The boldface type identifies the shapes that are the
lightest in weight in each group.

Enter the column headed I, (or I,) and find a value of I, (or L)) equal to or
greater than the moment of inertia required. The shape opposite this value, and all
shapes above it, have sufficient stiffness capacity. Note that the member selected
must also be checked for compliance with specification provisions governing its spe-
cific application.
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Iy

MOMENT OF INERTIA SELECTION TABLE

For W and M shapes

Shape L Shape L Shape L Shape L
In.4 In.* ; in.4 In.4
W36x848 | 67400 || W44x248 | 21400 || W40x167 | 11600 || W33x 118 | 5900
W 30x391 {20700 || wa33x201 | 11500 | w30x132 | 5770
W 36x798 | 62600 || W 27x448 |20400 || W36x182 | 11300 || W 24x176 | 5680
W 36x300 | 20300 || W27x258 |10800 || W 27x146 | 5630
W 40x 655 | 56500 || W 40x249 | 19500 | W 21x364 | 10800 || W 18x258 | 5510
W 36x720 | 55300 || W 33x318 | 19500 || W 14x605 | 10800 || W 14x370 | 5440
W 24x306 | 10700 | W 30x124 | 5360
W40x593 | 50400 W 36x170 | 10500 || W 21x201 | 5310
W 36x650 | 48000 || W44x224 | 19200 [ w30x211 | 10300 || W24x162 | 5170
W 40x244 | 19200
W40x531 | 44300 | W24x492 | 19100
W 36x588 | 43500 || W 36x280 | 18900
W 33x619 | 41800 || W 30x357 | 18600 | w4ox1de | o7so || W30x116 | 4930
W 27x407 |18100 || waexi60 | 9750 || W 18x234 | 4900
Wa40x480 | 39500 || W33x291 | 17700 || w27x235 | geeo || W 14x342 | 4900
W 36x527 | 38300 || W 36x260 |17300 || w21x333 | 9610 || W27x129 | 4760
W 33x567 | 37700 || W24x450 | 17100 || w24x279 | ge00 | W21x182 ) 4730
W 36x256 | 16800 | w 14x550 | 9430 | W 24x146 | 4580
W40x436 | 35400 || W30x326 116800 || w33x169 | 9290
W 36x485 | 34700 W 30x1ie1 | 9170
Wasrre | 5700 | warxos |1ero0| V250 | 908 | woowton | aam
waats | 1o | WSS | s | Yioan | 4
40%x221 | 1660 x
wososr s | WIS |ioho | e | o Wit |
W 33x468 | 30100 || W 27x368 | 16100 | a0 375 | gogo || W27X114 | 4090
W 30x526 | 29300 || W 33263 | 15800 ||\ aq, 1m0 | gigp || VW 12%336 | 4060
W 24x408 | 15100 ||\ oof (05 | 7g00 || W24x131 | 4020
W40x362 | 28900 || VY 36%230 | 15000
W 36x393 | 27500 || W 36x232 115000
Wasiaae | o | s0c1e0 | i -
W36x135 | 7800
W 27x336 | 14500 W18x192 | 3870
W40 x328 | 26800 W 14x730 | 14300 W 24x229 7650 || w 14x283 | 3840
W 30x477 | 26100 W 33x241 | 14200 va g;iﬂ? ;ggg W 21x147 | 3630
W40x324 | 25600 W 14x455 | 7190
W 27x539 | 25500 || wa4ox1e2 |13s00 || W 27x178 6990
‘ W 24x207 | 6820 || W27x102 | 3620
W44 x285 | 24600 W 21x248 | 6760 || W 12x305 | 3550
W 33x387 | 24300 || Wa0x183 | 13300 W 24x117 | 3540
W 40x208 | 24200 || W 36x210 | 13200 W 18x175 | 3450
W 40x297 | 23200 || W 30x261 | 13100 W 14x257 | 3400
W 30x433 | 23200 || W 27x307 [13100 | W33x130 | 6710 | w27x 94 | 3270
W 27x494 | 22000 || W 33x221 |12800| W 30x148 | 6680 || w21x132 | 3220
W 36x328 | 22500 || W 14x665 |12400 | W 14x426 | 6600 | w 12x279 | 3110
W 21x402 | 12200 || W27xi61 | 6280 || wW24x104 | 3100
Waox277 | 21900 || W36x194 | 12100 | W24x192 | 6260 || W 18x158 | 3060
W 33x354 | 21000 || W27x281 [11900 | W 18x283 | 6160 | W 14x233 | 3010
W 24x335 | 11900 || W 14x398 | 6000 || W 24x103 | 3000
WA40x268 | 21500 | W 30x235 | 11700 W21x223 | 5950 || w21x122 | 2960
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MOMENT OF INERTIA SELECTION TABLE
For W and M shapes

Shape L Shape L Shape I Shape L
In* in.* In.* In.*
W27x 84 | 2850 || W21x 50 | 984 | W16x26 301 || M12x10 | 61.6
W18x143 | 2750 || W18x 60 | 984 || W 14x30 291 || wiox12 |s538
W 12x252 | 2720 || w1ex 67 | o54 || w12x35 285 || W 6x25 |53.4
W24x 94 | 2700 || W12x106 | 933 || W 10x48 272 || W 8x15 | 480
W2ix111 | 2670 || w1sx 55 | 890 || w 8xs67 272 || W 6x20 | 414
W 14x211 | 2660 || W14x 82 | 882 || W 10x45 248 || W 8x13 | 396
W 18x130 | 2460 M 6x20 |29.0
W 21x101 | 2420
W 12x230 | 2420 || W2ix 44 | 843 | W14x26 245 | p10x 9 | 388
W 14x193 | 2400 || W12x 96 | 833 || W 12x30 238
W18x 50 | 800 || w 8x58 228 || Mm1ox 8 | 345
W14x 74 | 796 || W 10x39 209
W24x 84 | 2370
W 18x119 | 2190 || W16x 57 | 758 M10x 7.5 | 32.8
W 14x176 | 2140 || W12x 87 | 740 W 6x16 | 32.1
Wi2x210 | 2140 || W14x €8 | 723 || W12x26 | 204 | w gx10 |308
W 10x112 716 W 6x15 29.1
X o~
w2ax 76 | 2100 || w155 28 | T2\ 000 | qeg || W 5x19 262
W21x 93 | 2070 M 5x18.9 | 24.1
W16x 50 | 659 || W 8x48 184
W 18x106 | 1910 W exi2 | 221
W 14x 61 640 || W 10x30 170 W 5x16 213
W 14x159 1900 W 10%x100 623 W 10x33 170 .
W 12x190 | 1890 M 8x 65 | 165
W24x 68 | 1830 || wisx 40 | 612 || Wi2x22 156 w jié }?-‘;
W21x 83 | 1830 || wi2x 72 | 597 :
W18x 97 | 1750 || w16x 45 | 586
W 14x145 | 1710 || W14x 53 | 541 | M14x18 148 || M 6x 44 | 7.20
W 12x170 | 1650 || W10x 88 | 534 | W 8x40 146
W2ix 73 | 1600 || w12x 65 | 533 || W 10x26 144
W 12x19 130
W 8x35 127
‘xﬁ‘;’; §§ }238 Wi6x 40 | 518 || W 10x22 118
W 14x132 | 1530 W 8x31 110
W 16x100 | 1490 || waax 35 | s10
W21x 68 | 1480 || 44 48 | 485 || wizx16 | 103
W12x152 | 1430 || \w1ox 58 | 475 || w 8x28 98.0
W 14x120 | 1380 || w10x 77 | 455 | w 1019 9.3
W 16x 36 | 448
W24x 55 13590 W 14X 43 428
W21x 62 | 1330 || w1ox 53 | 425 || wizxi4 88.6
W18x 76 | 1330 || wiox 50 | 394 || W 8x24 82.8
W16x 89 | 1300 | wiox 68 | 394 || w1ox17 81.9
W14x109 | 1240 || wi4x 38 | 385 || W 8x21 75.3
W 12x136 | 1240
W21ix 57 | 1170
W 18x 71 1170 Wi6x 31 375 M1i12x11.8 71.8
Wi16x 77 | 1110 || W12x 45 | 350 || W 10x15 68.9
W14x 99 | 1110 || W10x 60 | 341
W 18x 65 | 1070 || W 14x 34 | 340
W 12x120 | 1070 || W12x 40 | 310 || M12x10.8 | 65.0
W14x 90 | 999 || w1iox 54 | 303 || w sx18 61.9
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MOMENT OF INERTIA SELECTION TABLE

For W and M shapes

Shape Iy Shape Iy Shape L Shape L
In? in.* in.* in.?
W14x730 | 4720 | W40x328 | 1660 || W14x211 | 1030 || W14x145 | 677
W 36x848 | 4550 | W 33x387 | 1620 || W 33x263 | 1030 || W 30x191 | 673
W 36x798 | 4200 W 24x335 | 1030 || W12x210 | 664
W 36x245 | 1010 || W24x229 | 651
W14x311 | 1610 || W21x333 | 984 || W 18x258 | 628
W14x665 | 4170 || \ys6ya59 | 1570 || W4ox221 | 988 | w27x19s | 618
W 30x391 | 1550 || W30x261 | 959 || w21x223 | 609
W14x605 | 3680 || W 40x397 | 1540 || w27x281 | 953 || W30x173 | 598
W 36x720 | 3680 W 36x230 | 940 || W12x190 | 589
W12x279 | 937 || W24x207 | 578
W40x208 | 1490 || W33x241 | 932 || W18x234 | 558
v"\‘,’ 13‘;’;255‘(’) gggg W 24x450 | 1490 W27x178 | 555
W 27x407 | 1480
W 33x354 | 1460
W 14x500 | 2880
W 33x619 | 2870 W14x132 | 548
W 40x655 2860 W 14x283 1440 W 14x193 931 W 21 %201 542
W 36x588 2850 W 36x328 1420 W 40x249 926 W 24x192 530
W 33x567 2580 W 30x357 1390 W 24306 919 W 36x256 528
W 40x362 1380 W 21 %300 873 W 12x170 517
W14x455 | 2560 Wa7x258 | 859 || W27X16T | 497
W 30x581 2530 W 40Xx268 1320 w gg:zg? 21548
W 40x593 2520 W 24x408 1320
W36x527 | 2490 || w27x368 | 1310 W14x120 | 495
W 36x300 | 1300 W 18x211 | 493
W14x426 | 2360 W 44x285 | 490
v |
X
w ggiggg 2328 W33x318 | 1200 || W14x176 | 838 || 35,535 | 468
W 20x531 | 2000 || W21x402 | 1270 || W12x252 | 828 || \y 1px152 | 454
W 30x326 | 1240 || W24x279 | 823
W 40x324 | 1220 || W40x215 | 796
W14x398 | 2170 W 36x280 | 1200 || W 18x311 795
W27x539 | 2110 || w12x336 | 1190 || W21X275 | 785 || wi4xi09 | 447
W 33x468 | 2030 W40x192 | 770 || wo7xi46 | 443
W27x235 | 768 || woqxi62 | 443
W40x244 | 1170 || W30x211 | 757§ wy1gx192 | 440
e | 1oag || W27xase | 1170 || W33x201 | 749 || woixie6 | 435
W 30x477 | 1970 | W 38x291 | 1160 W44x248 | 435
W 40x480 | 1040 || W24x370 | 1160 W 36x210 | 411
W 27x494 | 1890
W14x233 | 1150
W14x342 | 1810 | W21x364 | 1120 || wi4x159 | 748 | wiax 99 | 402
W 33x424 | 1800 || W30x292 | 1100 || w12x230 | 742 || w12x136 | 398
W 36x393 | 1750 || W36x260 | 1090 | w24x250 | 724 || w24xi46 | 391
W 30x433 | 1750 || W40x297 | 1090 || w27x217 | 704 || w1sx175 | 391
W 40x436 | 1720 || W 12x305 | 1050 || w1i8x283 | 704 | W44x224 | 391
W 27x448 | 1670 || W27x307 | 1050 || W40x199 | 695 || W21x147 | 376
W 24x492 | 1670 || W 40x277 | 1040 | W21x248 | 694 || W36x194 | 375
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MOMENT OF INERTIA SELECTION TABLE

For W and M shapes

Shape L Shape L Shape L Shape Ly
In.? In4 In.* In#
W14x 90 | 362 || wi2x 65 | 174 W12x45 |50.0 || W 6x15 |9.32
W18x158 | 347 || w30oxii6 | 164 W 5x19 |9.13
Wa3sx182 | 347 || w1ex 89 | 163 W 14x26 | 8.91
Wi12x120 | 345 || w27x114 | 159 ‘J’wi;‘(jg :gj; W 8x18 |7.97
W24x131 | 340 | w1ox 77 | 154 M 5x18.9 | 7.86
W 40x183 | 336 || w1sx 76 | 152 W 5x16 | 7.51
W44x198 | 336 || wi4x 82 | 148 W10x39 | 450 | w14x22 |7.00
W21x132 | 333 || w30x108 | 146 W18x556 | 449 || w1ox22 | 4.66
W36x170 | 320 || w27x102 | 139 W12x40 | 44.1 W 6x16 | 4.43
W 18x143 | 311 W16x 77 | 138 W 16x57 | 431 W10x19 | 4.29
W33x169 | 310 || W10x 68 | 134
W 21x122 305 W14x 74 | 134 W 8x38 42.6 W 4x13 3.86
W 12x106 | 301 W30x 99 | 128 W 18x50 | 40.1 W12x19 | 3.76
W24x117 | 297 || w27x 94 | 124 Wiex50 | 372 || wiox17 | 356
W36x160 | 295 || W14x 68 | 121 W 8x15 | 3.41
W40x167 | 283 || wi6x 67 | 1189 v
W18x130 | 278 || w24x103 | 119 W%’;gg gg'é W 6x12 | 299
W21x111 | 274 Woax62 | 3as || W10x15 | 289
W33x152 | 273 | wi0ox 60 | 116 W iexds | 328 || W12x16 |282
W12x 96 | 270 || W30x 90 | 115 W2ixs? | 306 || W 8x18 [273
W36x150 | 270 || W24x 94 | 109 W 2ax25 | 29.1 M14x18 | 2.64
W 24x104 | 259 Wiex40 | 289 || W12x14 |236
W18x119 | 253 || Wi2x 58 | 167 W 14x38 | 267
W21x101 | 248 || W14x 61 | 107 W21x50 | 249 || W 6x 9 [219
Wa3x141 | 246 || wa7x 84 | 106 W12x35 | 245 | Wi0x12 |218
W 16x36 | 245 | W 8x10 1209
W10x 54 | 103 ' M12x10 | 0.994
W Eii‘; ggg M 12x11.8 | 0.980
Wi2x 87 | 241 || wqoy 53 | 95.8 : M 12x10.8 | 0.905
W10x112 | 286 || \woax g4 | 044
W 30x148 227 W10x 49 83.4 W 21x44 20.7
W36x135 | 225 || woix g3 | 929 | W12x30 | 203 | m10x 8 |0.537
W 18x106 220 W 8x 67 88.6 W 14x30 19.6
W33x130 | 218 || wogx 76 | 825 | W18x40 | 191 | M10x 7.5 | 0.498
W2ix 83 | 81.4
W 8x 58 751 W 8x24 | 18.3 M 8x 6.5 | 0.343
wi2x 79 | 216 W21x 73 | 708 | w12x26 | 173
W 10x100 207 W 24x 68 70.4 W 6x25 17.1 M 6x 4.4 | 0.165
W18x 97 | 201 W2ix 68 | 647 wiox30 | 16.7
W 30x132 | 196 W 18x35 | 15.3
W 8x 48 | 609 | w1ox26 | 14.1
wisx 71 | 603
W14x 53 | 57.7
wi2x 72 | 195 | woaix 62 | 575 | W 6x20 | 133
w33x118 | 187 || w12x 50 | 563 || W16x31 | 124
W 16x100 186 W 18x 65 54.8
W27x129 | 184 M 6x20 | 11.8
W 30x124 | 181 W1i0x 45 | 534 | wiox22 | 114
W10x 88 | 179 || W14x 48 | 514 | W 8x21 9.77
W18x 86 | 175 || w18x 60 | 50.1 || W 16x26 9.59
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ALLOWABLE LOADS ON BEAMS
General Notes

The tables of allowable loads for W, M and S shapes and channels (C, MC), used as
simple laterally supported steel beams, give the total allowable uniformly distributed
loads in kips. The tables are based on the allowable stresses specified in F1 of the
AISC ASD Specification. Separate tables are presented for F), = 36 ksi and F, = 50
ksi. The tabulated loads include the weight of the beam, which should be deducted
to arrive at the net load the beam will support.

The tables are also applicable to laterally supported simple beams for concen-
trated loading conditions. A method to determine the beam load capacity for several
cases is shown in the discussion on “Use of Tables.”

It is assumed, in all cases, the loads are applied normal to the X-X axis, shown
in the Tables of Properties of shapes in Part 1 of this Manual, and that the beam de-
flects vertically in the plane of bending. If the conditions of loading involve forces
outside of this plane, allowable loads must be determined from the general theory of
flexure in accordance with the character of the load and its mode of application.

LATERAL SUPPORT OF BEAMS

The allowable bending stress and resultant allowable load capacity of a beam is de-
pendent upon lateral support of its compression flange in addition to its section
properties. In these tables, the notation L, is used to denote the maximum unbraced
length of the compression flange, in feet, for which the allowable loads for compact
symmetrical shapes are calculated with an allowable stress of 0.66F,. Certain
noncompact shapes are calculated with a value of allowable stress between 0.60F,
and 0.66F,, as permitted by F1.2, i.e., when 65/\V/F, < b;/2t; < 95/\/F,. The value
of L, is equal to the smaller value determined from the expressions

T6bs 20,000
12VF, ~ 12(dIA)F,

in accordance with Sect. F1.1. ;

The notation L, is the maximum unbraced length of the compression flange, in
feet, beyond which the allowable bending stress is less than 0.60 F,, in accordance
with the provisions of F1.3, when C,, = 1.0. For most shapes, the value of L,,, in feet,
is given as 20,000/ [12 (d/Ay) F,] as derived from Equation (F1-8). For a few shapes,
L, is given as /' 102,000/F, X (ry/12) as derived from Equation (F1-6) where this is
more liberal.

These tables are not applicable for beams with unbraced lengths greater than
L,. For such cases, use of the charts of “Allowable Moments in Beams with Un-
braced Length Greater than L,” is recommended.

FLEXURAL STRESS AND TABULATED LOADS

For the symmetrical rolled shapes designated W, M, and S, the allowable bending
stress and resultant allowable loads are based on the assumption the compression
flanges of the beams are laterally supported at intervals not greater than L.. When
the value of L. does not appear, L, is the maximum unbraced length for which the
loads are valid.
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For compact shapes, the tabulated load is based on an allowable stress of 0.66F,
(see F1.1 of the AISC ASD Specification). For noncompact shapes, the tabulated
load is based on an allowable stress of 0.60F, or a value between 0.60F, and 0.66F,
depending on the flange width-thickness ratio (see F1.2 and F1.3). For noncompact
shapes, the allowable stress used to compute the tabulated loads is obtained from
AISC ASD Specification Equation (F1-3).

When the unbraced length of a symmetrical member is greater than L, but less
than L,, the tabulated load must be reduced by the ratic of 0.60F, over the allowable
stress used to compute its capacity.

In the case of channels (C and MC) used as beams, the tabulated loads are based
on an allowable stress of 0.60F,, in accordance with F1.3, and the assumption that
the compression flanges are laterally supported at intervals not greater than L,,.

SHEARING STRESSES

For relatively short spans, the aliowable loads for beams and channels may be lim-
ited by the shearing stress in the web, instead of by the maximum bending stress in
the flanges. This limit is indicated in the tables by solid horizontal lines. Loads shown
above these lines will produce the maximum allowable shear in the beam web.

BEAMS WITH CONCENTRATED LOADS

AISC ASD Specification Sect. K1 includes requirements for beam webs under com-
pression due to concentrated loads. When the provisions are exceeded, the webs of
the beams should be reinforced or the length of bearing increased.

There are two conditions to be considered:

1. Web yielding - ASD Spec. Sect. K1.3
Max. end reaction, kips = 0.66F,,.t,, (N + 2.5k)
Max. interior load, kips = 0.66F,,t, (N + 5k)

where N
t,, =thickness of the web, in. I___I
k =distance from the outer P r—— |
face of the flange to web N + 2.5k ]
toe, in. 1 N + 5k

N =length of bearing or
length of concentrated k
load, in.

2. Web Crippling - ASD Spec. Sect. K1.4

When the concentrated load is applied at a distance not less than d/2 from the end
of the member.
N t.\1.5
Load = 67.5t,2 [1 + 3(—;) (t—w> ] VE,, t/t,,
f

When the concentrated load is applied at a distance less than d/2 from the end of
the member.
N\ [t,\15
Load = 34 1,° [1 + 3(—) (—W> ] VE,, 411,
d/ \t
where
d = overall depth of the member, in.
t; = flange thickness, in.
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VERTICAL DEFLECTION

For rolled shapes designated W, M, S, C and MC, the column at the right of each
group of nominal depths gives the deflection for the beams of various spans when
supporting the full tabulated allowable loads. These deflections are based on the
nominal depth of the beams. The following equation may be used for calculating the
maximum deflection of any symmetrical, uniformly loaded beam or girder:

_ 5wP
where 384EI
A = deflection, in.
W = total uniform load, including weight of beam, kips

! = span, in.

For E = 29,000 ksi and specific values of Fy, this equation reduces to the expres-
sions shown in the table below. In this table, L = span, in feet and d = depth of
beam, in inches.

Fp, ksi Deflection, in.

23.8 0.02458L%/d
F, = 36 ksi

21.6 0.022341%/d

33 0.034141%/d
F, = 50 ksi

30 0.031031.%/d

The deflections tabulated for W, M and S shapes are calculated on the basis of
0.66F,, regardless of whether the sections are compact or noncompact. Therefore,
the tabulated deflections must be reduced to correspond to the lower allowable
stresses used to calculate the tabulated loads for noncompact shapes, or compact
shapes with unsupported length between L, and L,,. The table that follows lists the
reduction factors.

REDUCTION FACTORS FOR TABULATED DEFLECTION
Unbraced length, L, Compact Noncompact
F, = 36 ks Le=L, 1.0 X A F,* xA
L=L,>L, % X A 23.8
F, = 50 ksi Le=Ly 1.0 X A At < A
L,=Ly>L, gg X A 33

*The value of F, is computed from AISC ASD Specification Equation (F1-3).

The deflections tabulated for channels are calculated on the basis of 0.60F,.

The live load deflection of floor beams supporting plastered ceilings should be
limited to not more than 1/360 of the span length. This limit is not reached for the
span lengths tabulated when the ratio of live load to dead load is approximately 1.0.
For additional guidance on deflection criteria, see AISC ASD Specification Com-
mentary Sect. L3.
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ALLOWABLE LOADS ON BEAMS
Use of tables

FOR F, = 36 KSI STEEL

The loads tabulated for steel of F, = 36 ksi are based on allowable bending stresses
of 23.8 ksi for compact shapes and a reduced stress for noncompact shapes based on
Equation (F1-3). The beams must be braced adequately and have an axis of symme-
try in the plane of loading. Loads may be read directly from the table when the dis-
tance between points of lateral support of the compression flange L, does not exceed
L, for compact and noncompact W, M and S shapes or L, for channels.

When L, = L, > L_, the tabulated loads must be reduced as follows:

1. For a compact shape, multiply load by 21.6/23.8.

2. For a noncompact shape, multiply load by 21.6/F, (calculated from Equation
(F1-3)).

When L, > L, the allowable bending stress is less than 21.6 ksi and the tables
are not applicable. Use of the charts of “Allowable Moments in Beams with Un-
braced Length Greater than L,” is recommended.

FOR F, = 50 KSi STEEL

The loads tabulated for steel of F, = 50 ksi are based on allowable bending stresses
of 33 ksi for compact shapes and a reduced stress for noncompact shapes based on
Equation (F1-3). The beams must be braced adequately and have an axis of symme-
try in the plane of loading. Loads may be read directly from the table when the dis-
tance between points of lateral support L, does not exceed L. for compact and
noncompact W, M and S shapes or L, for channels.

When L, = L, > L, the tabulated loads must be reduced as follows:

1. For a compact shape, multiply load by 30/33.

2. For a noncompact shape, multiply load by 30/F, (calculated from Equation
(F1-3)).
When L, > L, the allowable bending stress is less than 30 ksi and the tables are
not applicable. Use of the charts of “Allowable Moments in Beams with Unbraced
Length Greater then L,” is recommended.

CONCENTRATED LOAD CONDITIONS

The load tables are also applicable to laterally supported simple beams with equal
concentrated loads spaced as shown in the Table of Concentrated Load Equivalents,
p. 2-295. Except for short spans where shear controls the design, the beam load ta-
bles may be entered with an equivalent uniform load, equivalent in effect to the sum
of the concentrated loads on the beam. Loads which will produce the maximum al-
lowable shear in the beam web are shown in the load tables above the heavy horizon-
tal lines. Deflections listed in the load tables must be multiplied by the proper deflec-
tion coefficient to determine the concentrated load deflection.
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EXAMPLE 4

Given:

A W16x45 beam of F, = 36 ksi steel spans 20 ft and is braced at 5-ft intervals. Deter-
mine the uniform load capacity, end reaction and required bearing length.

Solution:
Enter the Allowable Uniform Load Table for F, = 36 ksi and note:
R; = 25.6 kips
R, = 8.2 kips/in.
R; = 31.1 kips
R, = 2.76 kips/in.
1. Total allowable uniform load = 58 kips
2. End reaction = 58/2 = 29 kips
3. Bearing length for web yielding
N = (29 — 25.6)/8.2 = 0.4 in.
Bearing length for web crippling
N = (29 — 31.1)/2.76 = —0.8 in.
The maximum of N = 0.4 in. governs. From a practical point of view, the bearing
length would be longer.

EXAMPLE 5
Given:

A W10x45 beam of F,, = 36 ksi steel spans 6 ft. Determine the uniform load capac-
ity, end reaction and required bearing length.

Solution:

Enter the Allowable Uniform Load Table for F, = 36 ksi and note:

Ry, = 26.0 kips

R, = 8.32 kips/in.

R; = 33.3 kips

R, = 4.19 kips/in.

1. The beam is above the heavy solid line in the Allowable Uniform Load Table:
therefore, span is less than L,. The total allowable uniform load W is limited by
shear in the web.

W =2V =2 x 51 = 102 kips

. End reaction = V = 51 kips

2

3. Bearing length for web yielding
N = (51 — 26.0)/8.32 = 3.00 in.
Bearing length for web crippling
N = (51 —33.3)/4.19 = 4.22'in.
Use 4'%-in. seat
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EXAMPLE 6
Given:

Using F, = 36 ksi steel, select an 18-in. deep beam to span 30 ft and support three
equal concentrated loads of 20 kips located at the quarter points of span. Assume
bracing at concentrated load points.

Solution:

Refer to the Table of Concentrated Load Equivalents and note that for a simple
span:
Equivalent uniform load = 4.0 P
Deflection coefficient = 0.95
1. Equivalent uniform load = 4.0 X 20 = 80 kips
2. Enter beam load tables for W18 and 30-ft span length.
Select W18x86 with allowable load = 88 kips
3. Check deflection:
From load table, uniform load deflection = 1.23 in.
Concentrated load deflection = 0.95 x 1.23 x 80/88 = 1.06 in.

If the beam depth is not restricted, a shape with less weight can usually be se-
lected by scanning the load tables for deeper sections. For example; W21 x73, allow-
able load = 80 kips; W24 x68, allowable load = 81 kips.

EXAMPLE 7
Given:

Using either F, = 36 ksi steel or F, = 50 ksi steel, select a 14-in. deep beam to span
25 ft and support a uniform load of 1 kip/ft.
Solution:
1. Required Allowable Uniform Load = wL = 1 X 25 = 25 kips
2. Enter the Allowable Uniform Load Table for F, = 36 ksi and allowable load =
25 kips
Select W14 x 30: allowable load = 27 kips
3. Enter the Allowable Uniform Load Table for F, = 50 ksi and allowable load =
25 kips
Select W14 x 22: allowable load = 26 kips
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ALLOWABLE LOADS ON BEAMS
Reference notes on tables

. L, = Maximum unbraced length of compression flange, at which the allowable
bending stress may be taken as 0.66F, or as determined by AISC ASD Specifica-
tion Equation (F1-3), when applicable, ft

L, = Maximum unbraced length of compression flange, at which the allowable
bending stress may be taken as 0.60F,, ft

L, = Unbraced length of compression flange, ft

S = Section modulus, in.>

Formulas for reaction values:

Values of V, R, Ry, R,, R; and R, used for connection design and design checks
are included at the bottom of the tables for each shape. These symbols and corre-
sponding equations are defined in the table below (see AISC ASD Specification
Sect. K1):

Definition of symbols LFy = 36 ksi F, = 50 ksi
V = Max. web shear, kips 14.4 dt 20 dt
AR = Max. end reaction for R, + NR. R, + NR,

3Y2-in. bearing, kips or or

R; + NR, R; + NR,

R, = Constant for yielding, kips 59.4kt,, 82.5kt,,
R, = Constant for yielding, kips/in. 23.8t, 33.0¢,
R, = Constant for crippling, kips 2041, 5t°° 240t,)-5t°5
R, = Constant for crippling, kips/in. 612t,%/t d 72113/t d

. Load above the heavy line in the load column is limited by maximum allowable
web shear.

Allowable uniform loads are given for span lengths up to the smaller of L/d = 3(
or 72 ft.
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W 44 BEAMS Fy = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W44
Wi/t 285 248 224 198 Deflection
Flange Width 11% 11% 11% 1% in.
L 12.5 12.5 12.5 12.5
L, 22.0 19.8 17.9 15.5
13 1300 .09
14 1270 1090 979 877 A1
15 1180 1040 939 819 13
16 1110 973 880 768 14
17 1040 916 828 723 .16
18 986 865 782 683 .18
19 934 820 741 647 .20
20 887 779 704 615 22
21 845 741 671 585 .25
22 806 708 640 559 27
23 771 677 612 534 .30
24 739 6849 587 512 .32
25 710 623 563 492 .35
26 682 599 542 473 .38
27 657 577 522 455 41
28 634 556 503 439 44
29 612 537 486 424 47
- 30 591 519 469 410 .50
Z 3 31 572 502 454 397 54
© L. 32 554 487 440 384 .57
7] £ 33 538 472 427 372 .61
I S 34 522 458 414 362 .65
> Q 35 507 445 402 351 .68
o 36 493 433 391 341 72
38 467 410 371 323 .81
40 444 389 352 307 .89
42 422 371 335 293 .99
44 403 354 320 279 1.08
46 386 338 306 267 1.18
48 370 324 293 256 1.29
50 355 311 282 246 1.40
52 341 299 271 236 1.51
54 329 288 261 228 1.63
56 317 278 251 219 1.75
58 306 268 243 212 1.88
60 296 260 235 205 2.01
62 286 251 227 198 2.15
64 277 243 220 192 2.29
66 269 236 213 186 2.43
68 261 229 207 181 2.58
70 253 222 201 176 2.74
72 246 216 196 171 2.90
Properties and Reaction Values
S in? 1120 983 889 776
V kips 650 543 490 439 For
R, kips 164 128 108 89.6 explanation
R kips/in. 24.4 20.6 18.7 16.9 of deflection,
R, kips 282 206 169 135 see page 2-32
R, kips/in. 8.46 5.77 4.83 4.18
R kips 249 200 173 149

Load above heavy line is limited by maximum allowable web shear.
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F, = 36 ksi BEAMS W 40
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W40
WAt 328 | 298 | 268 | 244 [ 221 [ 192 Deflection
Flange Width 7% | 177 | 1% | 1T% | 11% | 11% In.
L 18.9 18.8 18.7 18.7 18.7 17.8
L, 35.9 32.8 29.5 26.5 22.6 19.7
14 781 12
15 748 14
16 701 .16
17 791 660 18
18 755 623 .20
19 799 715 590 22
20 1050 949 850 779 680 561 .25
21 1010 920 822 741 647 534 27
22 965 878 785 708 618 510 .30
23 923 840 751 677 591 488 .33
24 884 805 719 649 566 467 .35
25 849 773 691 623 544 449 .38
26 816 743 664 599 523 431 42
27 786 716 639 577 503 415 45
28 758 690 617 556 485 401 .48
29 732 666 595 537 469 387 .52
30 708 644 576 519 453 374 .55
- 31 685 623 557 502 438 362 .59
[ 3 32 663 | 604 | 540 | 487 | 425 | 350 63
© w 33 643 586 523 472 412 340 67
@ £ 34 624 568 508 458 400 330 71
[l S 35 606 552 493 445 388 320 75
> o 36 590 537 480 433 378 312 .80
® 37 574 522 467 421 367 303 .84
38 559 509 454 410 358 295 .89
40 531 483 432 389 340 280 .98
42 505 460 411 371 324 267 1.08
44 482 439 392 354 309 255 1.19
46 461 420 375 338 295 244 1.30
48 442 403 360 324 283 234 1.42
50 425 386 345 311 272 224 1.54
52 408 372 332 299 261 216 1.66
54 393 358 320 288 252 208 1.79
56 379 345 308 278 243 200 1.93
58 366 333 298 268 234 193 2.07
60 354 322 288 260 227 187 2.21
62 342 312 278 251 219 181 2.36
64 332 302 270 243 212 175 2.52
66 322 293 262 236 206 170 2.68
68 312 284 254 229 200 165 2.84
70 303 276 247 222 194 160 3.01
72 295 268 240 216 189 156 3.18
Properties and Reaction Values
Sx in2 1340 11220 (1090 983 858 708
V kips 524 474 425 399 395 391 For
R, kips 169 148 125 111 103 94.9 explanation
Ro kips/in. 216 | 197 | 178 | 169 | 169 | 169 | of deflection
R, kips 233 | 194 | 188 1137 126 1111 |geq pace 030
R, kips/in. 6.66 5.60 463| 4.45 5.32 6.91
R kips 245 214 174 153 145 135

Load above heavy line is limited by maximum allowable web shear.
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W 40 BEAMS Fy = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W40
Wt./ft 655 593 531 480 436 397 362 Deflection
Flange Width 16% | 16% | 16% | 16% | 16% | 16% 16 In.
L 178 | 176 | 174 | 17.3 | 171 | 17.0 | 16.9
L, 63.4 | 579 | 52.6 | 47.7 | 43.7 | 40.3 | 36.7
16 [ 2480 | 2220 | 1960 1600 .16
17 | 2410 | 2180 | 1950 | 1760 | 1590 | 1440 | 1310 .18
18 | 2280 | 2060 | 1840 | 1660 | 1510 | 1370 | 1250 20
19 | 2160 | 1950 | 1740 | 1580 | 1430 | 1300 | 1180 22
20 | 2050 | 1850 | 1660 | 1500 | 1350 | 1240 | 1130 25
21 1850 | 1770 | 1580 | 1430 | 1290 | 1180 | 1070 27
22 | 1870 | 1690 | 1510 | 1360 | 1230 | 1120 | 1020 .30
23 | 1780 | 1610 | 1440 | 1300 | 1180 | 1070 | 978 33
24 | 1710 | 1540 | 1380 | 1250 | 1130 | 1030 | 937 .35
25 | 1640 | 1480 | 1320 | 1200 | 1080 | 988 | 900 .38
26 | 1580 | 1430 | 1270 | 1150 | 1040 | 950 | 865 42
27 1520 | 1370 | 1230 | 1110 | 1000 915 833 45
28 | 1470 | 1320 | 1180 | 1070 | 967 | 883 | 803 A48
29 | 1420 | 1280 | 1140 [ 1030 | 934 | 852 | 776 52
30 | 1370 | 1240 | 1100 | 998 | 903 | 824 | 750 55
31 1320 |.1200 | 1070 | 966 | 874 | 797 | 726 59
32 | 1280 | 1160 | 1040 | 936 | 846 | 772 | 703 63
33 1240 | 1120 | 1000 907 821 748 682 .67
G § 34 | 1210 | 1090 | 974 | 881 797 | 727 | 662 .
=< uw 36 | 1140 { 1030 { 920 | 832 | 752 | 686 ( 625 .80
8 c 38 | 1080 | 975 | 871 788 | 713 | 650 | 592 89
i c 40 | 1030 | 927 | 828 | 748 | 677 | 618 | 562 .98
N g 42 977 | 883 | 788 | 713 | 645 | 588 | 536 1.08
w (5] 44 932 | 842 | 752 | 680 | 616 | 562 | 511 1.19
46 892 ( 806 | 720 | 651 580 | 537 | 489 1.30
48 855 | 772 | 690 | 624 | 564 | 515 | 469 1.42
50 821 741 662 | 599 | 542 | 494 | 450 1.564
52 780 | 713 | 637 | 576 | 521 475 | 433 1.66
54 760 | 686 | 613 | 554 | 502 | 458 | 417 1.79
56 733 | 662 | 591 535 | 484 | 441 | 402 1.93
58 707 | 639 | 571 516 | 467 | 426 | 388 2.07
60 684 | 618 | 552 | 499 | 451 412 | 375 2.21
62 662 | 598 | 534 | 483 | 437 | 399 | 363 2.36
64 641 579 | 517 | 468 | 423 | 386 | 351 2.52
66 622 | 562 | 502 | 454 | 410 | 374 | 341 2.68
68 603 | 545 | 487 | 440 | 398 | 363 | 331 2.84
70 586 | 530 | 473 | 428 | 387 | 353 | 321 3.01
72 570 | 515 | 460 | 416 | 376 | 343 | 312 3.19
Properties and Reaction Values
S« in® 2590 (2340 {2090 [1890 [1710 [1560 (1420
V kips 1240 |1110 | 982 | 879 | 798 | 719 | 654 For
R, kips 578 | 492 | 412 | 347 | 303 | 263 | 225 explanation
R; kips 1060 | 878 | 711 585 | 490 | 408 | 343 (gee page 2-32
R, kips/in 30.3| 25.3| 207] 173} 148| 123] 105
kips 742 | 641 548 | 468 | 414 | 365 | 318
Load above heavy line is limited by maximum allowable web shear.
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F, =36 ksi BEAMS W 40
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 40 W 40
Wt./ft 324 | 297 | 277 | 249 | 215 | 199 183 | 167 | 149 | pefiection
Flange Width | 157 | 157 | 15% | 15% | 15% | 16% || 1134 | 113 | 11% In.
L, 16.8 | 16.7 | 16.7 | 16.6 | 16.6 | 16.6 || 12.5 | 12.5 | 11.9
L, 331303291263 (228 |20.0] 17.1 | 145 | 12.6
1 ' 693 07
12 676 .09
13 722 624 10
14 730 | 678 579 12
15 720 | 633 541 14
16 724 675 593 507 .16
17 [_1160 | 1070 77 635 | 558 | 477 18
18 | 1130 | 1030 | 949 | 851 730 677 600 527 | 451 20
19 | 1070 975 | 917 | 827 715 641 569 ([ 499 | 427 22
20 | 1010 927 | 871 786 680 609 540 | 474 | 406 .25
211 965 | 883 | 830 | 748 | 647 | 580 || 514 | 452 | 386 27
22 922 842 | 792 714 618 554 491 431 369 .30
23 | 882 806 | 758 | 683 591 530 470 | 413 | 353 33
24 | 845 772 | 726 | 655 566 508 450 [ 395 | 338 35
25 [ 811 741 | 697 | 629 544 | 487 432 | 380 | 324 ~.38
26| 780 | 713 | 670 | 604 | 523 | 468 || 415 | 365 | 312 42
27 | 751 686 | 645 | 582 503 451 400 | 351 300 45
- 28 | 724 662 | 622 | 561 485 | 435 386 | 339 | 290 48
@ | $129( 699 | 639 | 601 542 | 469 | 420 373 327 | 280 52
o | =130 676 | 618 | 581 | 524 | 453 | 406 1 360 | 316 | 270 .55
» | £ 31| 654 | 598 | 562 | 507 | 438 | 393 || 348 | 306 | 262 59
n| g3 634 | 579 | 545 | 491 425 381 338 297 | 253 .63
| 2|33 614 | 562 | 528 | 476 | 412 | 369 | 327 | 288 | 246 67
D134 | 59 545 | 512 | 462 400 358 318 279 | 239 N4
36 | 563 | 515 | 484 | 436 | 378 | 338 || 300 | 264 | 225 .80
38 | 534 | 488 | 459 | 414 | 358 321 284 [ 250 | 213 .89
40 | 507 | 463 | 436 | 393 340 | 305 270 237 | 203 .98
42 | 483 | 441 | 415 | 374 | 324 | 290 257 226 193 1.08
44 | 461 421 | 396 | 357 | 309 | 277 246 | 216 184 1.19
46 | 441 403 ( 379 | 342 | 295 | 265 235 | 206 176 1.30
48 | 422 | 386 | 363 | 327 | 283 | 254 225 198 169 142
50 | 406 | 371 | 348 | 314 | 272 | 244 216 190 162 1.54
52 | 390 [ 356 | 335 | 302 261 234 208 182 156 1.66
54 | 375 | 343 | 323 | 291 252 226 200 176 150 1.79
56 | 362 33t | 311 281 243 218 193 169 145 1.93
58 | 350 | 320 | 300 | 271 234 | 210 186 164 140 207
60 | 338 309 | 290 | 262 227 | 203 180 158 135 2.21
62| 327 | 299 | 281 253 219 196 174 153 131 2.36
64 | 317 | 290 | 272 | 246 212 | 190 169 148 127 2.52
66 | 307 281 | 264 | 238 206 185 164 144 123 2.68
68 | 298 273 | 256 | 231 200 179 159 140 119 2.84
701 290 [ 265 | 249 224 194 174 154 136 116 3.01
72| 282 | 257 | 242 218 189 169 150 132 113 3.19
Properties and Reaction Values
Scind 1280 (1170 (1100 (992 (858 |769 682 599 [512
V kips 578 534 | 474 |425 365 [362 365 361 347 For
R, kips 189 | 169 | 148 [125 |101 94.1 101 94.1 | 84.2 | explanation
Rpkips/in. | 238 | 221 | 19.7 [ 178 | 154 | 1564 (| 154 | 154 | 150 | of defiection
A, kips 274 | 235 194 [158 118 110 118 108 92.9 |gpa page 2_3’2
R, kipsfin. 842 749 560 462| 353{ 4.08| 353| 4.25| 483
R kips 272 246 214 {174 130 124 130 123 110
Load above heavy line is fimited by maximum allowable web shear.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




W 36 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in Kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 36
Wt./ft 848 | 798 | 720 | 650 | 588 | 527 | 485 | 439 Deflection
Flange Width 18% | 18 | 17% | 17% | 17% | 17% | 17% | 17 In.
L 191 | 19.0 | 18.8 | 18.6 | 18.4 | 18.2 | 18.1 | 17.9
L, 89.0 | 857 | 785 | 71.2 | 65.2 | 59.4 | 54.5 | 50.3
16 [ 3080 | 2880 | 2570 | 2300 | 2050 | 1820 | 1670 A7
17 | 2850 | 2780 | 2510 | 2260 | 2030 | 1820 | 1670 | 1500 .20
18 | 2790 | 2620 | 2370 | 2130 | 1920 | 1720 | 1580 | 1430 22
19 | 2640 { 2480 | 2240 | 2020 | 1820 | 1630 | 1490 | 1350 .25
20 | 2510 | 2360 | 2130 | 1920 | 1730 | 1540 | 1420 | 1280 27
21 | 2390 | 2250 | 2030 | 1830 | 1640 | 1470 [ 1350 | 1220 .30
22 | 2280 | 2150 | 1940 | 1740 | 1570 | 1400 | 1290 | 1170 .33
23 | 2180 | 2050 | 1850 | 1670 | 1500 | 1340 | 1230 | 1120 .36
24 | 2090 | 1970 | 1780 | 1600 | 1440 | 1290 [-1180 [ 1070 .39
25 | 2010 | 1890 | 1700 | 1530 | 1380 | 1240 | 1130 [ 1030 43
26 | 1930 | 1820 | 1640 | 1470 | 1330 | 1190 | 1090 [ 987 46
27 {1860 | 1750 | 1580 | 1420 ; 1280 | 1140 | 1050 | 950 .50
28 | 1790 | 1690 | 1520 | 1370 | 1230 | 1100 | 1010 [ 916 54
28 | 1730 | 1630 | 1470 | 1320 | 1190 | 1070 | 978 | 885 57
30 | 1670 | 1570 | 1420 | 1280 | 1150 | 1030 | 945 | 855 .61
31 [ 1620 | 1520 | 1380 | 1240 | 1110 | 996 | 915 | 828 .66
= | 5 32 | 1570 | 1480 | 1330 | 1200 | 1080 | 965 | 886 | 802 70
] R 33 [ 1520 | 1430 [ 1290 | 1160 | 1050 | 936 | 859 | 778 74
S| g | 34 {1480 | 1390 | 1250 | 1130 ; 1020 | 908 | 834 | 755 79
I = | 36 1400 | 1310 { 1180 [ 1070 | 959 | 858 | 788 [ 713 .88
> S |38 | 1320 | 1240 { 1120 [ 1010 | 909 | 813 | 746 | 675 99
@ | 40 [ 1260 | 1180 | 1070 | 958 | 863 | 772 | 709 | 642 1.09
42 | 1200 | 1120 { 1020 | 913 | 822 | 735 | 675 | 611 1.20
44 | 1140 | 1070 | 968 | 871 785 | 702 | 644 | 583 1.32
46 | 1090 | 1030 | 926 | 833 | 751 671 616 | 558 1.44
48 | 1050 | 983 | 888 | 799 | 719 | 644 | 591 535 1.57
50 | 1000 | 944 | 852 | 767 | 691 618 | 567 | 513 1.71
52 966 | 908 | 819 | 737 | 664 | 594 | 545 | 493 1.85
54 930 | 874 | 789 | 710 | 639 | 572 | 525 | 475 1.99
56 897 | 843 | 761 685 | 617 | 552 | 506 | 458 2.14
58 866 | 814 | 735 | 661 595 | 533 | 489 | 442 230
60 837 | 787 | 710 | 639 | 576 | 515 | 473 [ 428 2.46
62 810 | 761 687 | 618 | 557 | 498 | 457 | 414 2.62
64 785 | 738 | 666 | 599 | 540 | 483 | 443 | 401 2.80
66 761 715 | 646 | 581 523 | 468 | 430 | 389 297
68 738 | 694 | 627 | 564 | 508 | 454 | 417 | 377 3.16
70 717 | 674 | 609 | 548 | 493 | 441 405 | 367 3.35
72 697 | 656 | 592 | 532 | 480 | 429 | 394 | 356 3.54
Properties and Reaction Values
S« in8 3170 2980 (2690 (2420 (2180 (1950 (1790 |1620
V kips 1540 |[1440 |1280 [1150 |1030 | 909 | 837 | 749 For
Ay kips 851 | 769 | 651 | 549 | 465 | 389 [ 340 | 288 explanation
R, kips/in. | 59.9| 56.5| 51.4| 46.8| 425 38.3| 356 323| of deflection,
Rakips ~ |1740 |1550 |1280 |1060 | 878 | 711 | 614 | 505 |so0 nage 030
R, kips/in. 50.9| 45.8] 38.7| 327 27.3| 224 19.9( 165
R Kips 1060 | 967 | 831 713 | 614 | 523 | 465 | 401

Load above heavy line is limited by maximum allowable web shear.
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F, = 36 ksl BEAMS W 36
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 36
Wt./ft 393 | 359 | 328 | 300 | 280 | 260 | 245 | 230 Deflection
Flange Width 167% | 16% | 16% | 16% | 16% | 16%2 | 16% | 16% In.
L 17.8 | 17.7 | 176 | 176 | 175 | 17.5 | 174 | 17.4
L, 454 | 417 | 383 | 353 | 33.1 | 30.5 | 28.6 | 26.8
16 786 A7
17 {1330 | 1210 | 1090 | 1000 | 931 877 | 831 780 .20
18 | 1280 { 1160 | 1070 | 977 | 906. | 839 | 788 | 737 .22
19 | 1210 | 1100 | 1010 | 925 | 859 795 | 746 | 698 .25
20 | 11501 1050 | 958 | 879 | 816 | 755 | 709 | 663 27
21 | 1090 996 913 837 | 777 718 675 631 .30
22 1040 | 950 | 871 | 799 | 742 | 686 | 644 | 603 .33
23 999 909 | 833 (| 764 | 709 656 | 616 | 576 .36
24 957 1 871 799 733 | 680 | 629 | 591 552 .39
25 919 836 767 | 703 | 653 | 604 | 567 | 530 43
26 883 | 804 737 | 676 | 628 581 545 | 510 .46
27 851 774 | 710 | 651 | 604 | 559 | 525 | 491 .50
28 820 747 | 685 | 628 | 583 539 506 | 474 .54
29 792 | 721 661 606 | 563 521 489 | 457 57
30 766 | 697 | 639 586 | 544 | 503 | 473 | 442 .61
31 741 674 | 618 567 | 526 487 457 428 .66
32 718 653 | 599 549 | 510 | 472 | 443 | 414 .70
- 33 696 634 | 581 533 | 494 | 457 | 430 | 402 74
2 234 676 615 | 564 | 517 | 480 | 444 | 417 | 390 .79
© w | 36 638 581 532 | 488 | 453 | 419 | 394 | 368 .88
™ £ | 38 604 | 550 | 504 | 463 | 429 | 397 | 373 | 349 .99
I c | 40 574 | 523 | 479 | 440 | 408 | 377 | 354 | 331 1.09
~| 8|42 547 { 498 | 456 | 419 [ 388 | 359 338 | 316 1.20
w 0 | 44 522 475 | 436 | 400 | 371 343 | 322 | 301 1.32
46 499 455 | 417 | 382 ( 355 | 328 | 308 | 288 1.44
48 479 | 436 | 399 366 | 340 | 314 | 295 | 276 1.57
50 459 | 418 ] 383 352 | 326 | 302 | 284 | 265 1.71
52 | 442 | 402 | 369 | 338 314 | 290 | 273 | 255 1.85
54 425 | 387 | 355 326 | 302 | 280 | 263 | 246 1.99
56 410 | 373 | 342 | 314 | 291 270 | 253 | 237 2.14
58 396 | 360 | 330 | 303 | 281 260 | 244 | 229 2.30
60 383 | 348 | 319 293 | 272 | 252 | 236 | 221 2.46
62 370 | 337 | 309 284 | 263 | 243 | 229 | 214 2.62
64 359 327 | 299 275 | 255 | 236 | 222 | 207 2.80
66 348 317 | 290 | 266 | 247 | 229 215 | 201 2.97
68 338 307 | 282 259 | 240 222 | 208 195 3.16
70 328 299 | 274 | 251 | 233 | 216 | 203 189 3.35
72 319 | 2980 | 266 | 244 | 227 | 210 197 184 3.54
Properties and Reaction Values
S« it].a 1450 |[1320 |1210 (1110 (1030 |953 895 837
V kips 664 | 603 |545 | 500 | 465 439 |416 [393 For
R, kips 240 208 182 158 141 128 118 107 explanation
R, kips/in. 20| 266| 242 | 225 | 21.0 | 200 | 190 | 181 | of deflection,
R, kips 408 | 343 | 286 | 243 | 213 |188 170 |152 |ooepace 230
R, kipsfin. 13.4 11.4 947| 837 740 695| 643 594
R kips 342 301 267 237 215 198 186 170
Load above heavy line is limited by maximum allowable web shear.
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W 36 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 36
W/t 256 | 232 | 210 | 194 | 182 | 170 | 160 | 150 | 135
Flange Width 12Va | 12V | 12% | 126 | 12% | 12 12 12 12 Deflection
L 12,9 (12.8 [ 12.9 | 12.8 {12.7 | 12.7 | 12.7 | 12.6 | 12.3 In.
L, 26.2 1 23.7 (209 |19.4 | 18.2 [ 17.0 | 15.7 | 14.6 | 13.0
1 614 .08
12 877 708 | 674 | 645 | 579 .10
13 [1040 | 930 [ 876 | 804 | 759 | 707 | 660 | 614 | 535 12
14 (1010 ] 915 [ 813 | 751 | 705 | 656 | 613 | 570 | 497 13
15 | 945 854 [ 759 | 701 | 658 | 612 | 572 | 532 | 464 15
16 886 | 801 | 712 } 657 | 617 | 574 | 537 | 499 } 435 A7
17 | 834 | 754 | 670 | 619 | 580 | 540 | 505 | 470 | 409 20
18 | 788 | 712 | 633 | 584 | 548 | 510 | 477 | 444 | 386 22
19 746 | 674 | 599 | 554 | 519 | 484 | 452 | 420 | 366 25
20 | 709 | 641 | 569 | 526 | 493 | 459 | 429 | 399 | 348 27
21 675 | 610 | 542 | 501 | 470 | 437 | 409 | 380 | 331 .30
22 | 644 | 582 | 518 | 478 | 449 | 418 | 390 | 363 | 316 33
23 616 | 557 | 495 | 457 | 429 | 399 | 373 | 347 [ 302 .36
24 | 591 | 534 | 475 | 438 | 411 | 383 | 358 | 333 | 290 39
25 567 | 513 | 456 | 421 | 395 | 367 | 343 | 319 [ 278 43
26 | 545 | 493 | 438 | 405 | 380 | 353 | 330 | 307 | 267 46
27 | 525 | 475 | 422 | 390 | 365 | 340 | 318 | 296 | 258 50
28 | 506 | 458 | 407 | 376 | 352 | 328 | 307 | 285 | 248 54
29 | 489 | 442 | 393 | 363 | 340 | 317 | 296 | 275 | 240 57
% w | 30 | 473 | 427 | 380 | 351 | 329 | 306 | 286 | 266 | 232 61
X L 3 457 | 413 | 367 | 339 | 318 | 296 | 277 | 258 | 224 66
8 c | 32 | 443 | 400 | 356 | 329 | 308 | 287 | 268 | 249 | 217 10
il = | 33 | 430 | 388 | 345 | 319 [ 299 | 278 | 260 | 242 | 211 74
w S | 34 | 417|377 | 335 | 309 | 290 | 270 | 253 | 235 | 205 79
9D 1 36 | 394|356 | 316 | 292 | 274 | 255 | 238 | 222 | 193 .88
38 | 373|337 | 300 | 277 | 260 | 242 | 226 | 210 | 183 .99
40 | 3541 320 | 285 | 263 | 247 | 230 | 215 | 200 | 174 1.09
42 | 338|305 | 271 | 250 | 235 | 219 | 204 | 190 | 166 1.20
44 | 3221 291 | 259 | 239 | 224 | 209 | 195 | 181 | 158 1.32
46 308 | 279 | 248 | 229 | 215 | 200 | 187 | 174 | 151 1.44
48 295 | 267 | 237 | 219 | 206 | 191 | 179 | 166 | 145 1.57
50 | 284 | 256 | 228 | 210 | 197 | 184 | 172 | 160 | 139 1.71
52 | 273 | 246 | 219 | 202 | 190 | 177 | 165 | 154 | 134 1.85
54 | 263 | 237 | 211 | 195 | 183 | 170 | 159 | 148 | 129 1.99
56 253 | 229 | 203 | 188 | 176 | 164 | 153 | 143 | 124 2.14
58 2441 221 | 196 | 181 | 170 | 158 | 148 | 138 | 120 2.30
60 | 236 | 214 {190 | 175 | 164 | 153 | 143 | 133 | 116 2.46
62 | 229 | 207 | 184 | 170 | 159 | 148 | 138 | 129 | 112 2.62
64 | 222 200 | 178 | 164 | 154 | 144 | 134 | 125 | 109 2.80
66 215 | 194 | 173 | 159 | 150 | 139 | 130 | 121 | 105 2.97
68 | 208 188 | 167 | 155 | 145 | 135 | 126 | 117 | 102 3.16
70 | 203 | 183 | 163 | 150 | 141 | 131 | 123 | 114 | 99 3.35
72 197 | 178 | 158 | 146 | 137 | 128 | 119 | 111 97 3.54
Properties and Reaction Values
S in2 895 {809 (719 664 623 580 |[542 504 (439
V kips 517 1465 (439 (402 |379 (354 (337 323 (307 For
R, kips 150 {129 {114 | 994 | 915 | 80.8 | 74.8 | 69.6 | 60.1 explanation
R, kips/in, 208 [ 207 { 19.7 { 182 | 17.2 | 162 | 154 | 14.9 | 143 | of deflection,
R; kips 252 |207 {180 {153 |i37 (120 (108 | 97.7 | 843 | goe page 2-32
R, kips/in. 8.36| 692! 7.01| 596 544 4.84| 458{ 4.43| 4.71
A kips 30 (201 183 [163 |152 |137 [124 |113 |101

Load above heavy line is limited by maximum allowable web shear.
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F, = 36 ksi BEAMS W 33
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W33
Wi/t 619 567 515 468 424 387 354 Deflection
Flange Width 16% | 16% | 16% | 16% | 16% | 16% | 16% In.
L 17.8 { 17.7 | 175 | 174 | 17.2 | 171 | 17.0
L, 723 | 671 | 61.7 | 56.5 |-51.4 | 47.7 | 43.7
15 2180 | 1980 A7
16 2150 | 1970 [ 1780 | 1610 | 1440 | 1310 | 1190 .19
17 2020 | 1850 | 1690 | 1520 | 1380 | 1260 | 1150 .22
18 1910 | 1750 | 1590 | 1430 | 1300 | 1190 | 1080 24
19 1810 | 1660 | 1510 } 1360 | 1230 | 1130 | 1030 27
20 1720 | 1580 | 1430 | 1280 | 1170 | 1070 974 .30
21 1640 | 1500 | 1370 | 1230 | 1120 | 1020 928 33
22 1560 | 1430 | 1300 | 1170 | 1070 972 886 .36
23 1490 | 1370 | 1250 | 1120 | 1020 930 847 39
24 1430 | 1310 | 1200 | 1080 977 891 812 43
25 1380 | 1260 | 1150 | 1030 938 855 779 47
26 1320 | 1210 | 1100 9383 902 822 749 50
27 1270 | 1170 | 1060 956 868 792 722 .54
28 1230 | 1130 | 1020 922 837 764 696 .58
29 1190 | 1090 989 890 808 737 672 .63
30 1150 | 1050 956 861 781 713 649 .87
31 1110 | 1020 925 833 756 690 628 72
- 32 1070 985 896 807 733 668 609 .76
@ 3 33 (1040 ) 955 | 869 | 782 | 710 | 648 | 590 .81
© W 34 1010 927 843 759 690 629 573 .86
5] £ 35 982 901 819 738 670 611 557 91
Il g 36 955 876 796 717 651 594 541 .97
> Q 37 929 852 775 698 634 578 527 1.02
2 38 905 830 754 679 617 563 513 1.08
40 859 788 717 645 586 535 | 487 1.19
42 818 751 683 615 558 509 464 1.31
44 781 716 652 587 533 486 443 1.44
46 747 685 623 561 510 465 424 1.58
48 716 657 597 538 488 446 406 1.72
50 687 630 573 516 469 428 390 1.86
52 661 606 551 497 451 411 375 2.01
54 637 584 531 478 434 396 361 217
56 614 563 512 461 419 382 348 2.34
58 593 543 494 445 404 369 336 2.51
60 573 525 478 430 391 356 325 2.68
62 554 508 462 416 378 345 314. 2.86
64 537 493 448 403 366 334 304 3.05
66 521 478 434 391 356 324 295 3.24
68 505 464 422 380 345 314 287 3.44
70 491 450 410 369 335 305 278 3.65
72 477 438 398 359 326 297 271 3.86
Properties and Reaction Values
S in® 2170 |1990 |1810 |1630 |1480 |1350 |1230
V kips 1090 | 988 | 888 | 806 | 722 | 652 | 594 For
R, kips 512 437 374 | 316 272 234 198 explanation
R, Kips/in. 46.8| 430| 39.2| 36.1| 328 29.9| 27.6| of deflection
A, kips 1060 | 898 | 748 | 630 | 521 | 436 | 368 |cee page 2-32
R, kips/in. 344] 29.3] 246 215 17.8] 149 129 9
R kips 676 588 511 442 387 339 295
Load above heavy line is limited by maximum allowable web shear.
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W 33 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W33
Wt./ft. 318 291 263 241 221 201 Deflection
Flange Width 16 157 15% 157 15% 15%, n.
L, 16.9 16.8 16.7 16.7 16.7 16.6
Ly, 39.9 36.5 33.3 30.1 27.86 249
15 757 694 a7
16 1050 963 865 817 749 677 19
17 1030 941 854 772 705 637 22
18 977 889 807 730 666 602 24
19 925 842 764 691 631 570 27
20 879 800 726 657 600 542 .30
21 837 762 692 625 571 516 33
22 799 727 660 597 545 492 .36
23 764 696 632 571 521 471 .39
24 733 667 605 547 500 451 43
25 703 640 581 525 480 433 A7
26 676 615 559 505 461 417 .50
27 651 593 538 486 444 401 .54
28 628 571 519 469 428 387 .58
29 606 552 501 453 413 374 .63
30 586 533 484 438 400 361 67
31 567 516 469 424 387 350 72
- 32 549 500 454 410 375 339 .76
@ 3 33 533 485 440 398 363 328 81
© [ 34 517 471 427 386 353 319 .86
) £ 35 502 457 415 375 343 310 91
i c 36 488 444 403 365 333 301 97
N 3 37 475 432 393 355 324 293 1.02
"’~ 7] 38 463 421 382 346 316 285 1.08
40 440 400 363 328 300 271 1.19
42 419 381 346 313 285 258 1.31
44 400 364 330 298 273 246 1.44
46 382 348 316 285 261 236 1.58
48 366 333 303 274 250 226 1.72
50 352 320 291 263 240 217 1.86
52 338 308 279 253 231 208 2.01
54 326 296 269 243 222 201 217
56 314 286 259 234 214 193 2.34
58 303 276 250 226 207 187 2.51
60 293 267 242 219 200 181 2.68
62 284 258 234 212 193 175 2.86
64 275 250 227 205 187 169 3.05
66 266 242 220 199 182 164 3.24
68 259 235 214 193 176 159 3.44
70 251 229 208 188 171 155 3.65
72 244 222 202 182 167 150 3.86
Properties and Reaction Values
Sk in2 1110 |1010 917 829 757 684
V kips 527 482 433 409 379 347 For
R, kips 166 146 123 108 94.9 82.3 explanation
A3 kips 297 252 207 183 157 132 see page 2-32
R, kips/in. 10.4 8.98| 743 7.31 6.59 5.78
R kips 252 226 195 177 159 142

Load above heavy line is limited by maximum allowable web shear.
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Fy = 36 ksi BEAMS W 33
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 33
Wi./ft 169 152 141 130 118 Deflection
Flange Width 1% 11% 1% 1% 1% In.
L, 12.1 12.2 12.2 12.1 12.0
L, 19.2 16.9 15.4 13.8 12.6
10 | 521 07
11 553 517 .09
12 612 580 536 474 A
13 653 593 546 495 437 A3
14 621 551 507 459 406 15
15 580 514 473 429 379 A7
16 544 482 444 402 355 19
17 512 454 417 378 335 22
18 483 429 394 357 316 24
19 458 406 373 338 299 27
20 435 386 355 322 284 .30
21 414 367 338 306 271 33
22 395 351 323 292 258 .36
23 378 335 309 280 247 39
24 362 321 296 268 237 43
25 348 309 284 257 227 47
26 334 297 273 247 219 50
27 322 286 263 238 211 .54
— 28 311 276 253 230 203 .58
@ 3 29 300 266 245 222 196 .63
= e 30 290 257 237 214 190 67
8 £ 31 281 249 229 207 183 72
It S 32 272 241 222 201 178 .76
w & 33 264 234 215 195 172 81
34 256 227 209 189 167 86
36 242 214 197 179 158 97
38 229 203 187 169 150 1.08
40 217 193 177 161 142 1.19
42 207 184 169 153 135 1.31
44 198 175 161 146 129 1.44
46 189 168 154 140 124 1.58
48 181 161 148 134 118 1.72
50 174 154 142 129 114 1.86
52 167 148 136 124 109 2.01
54 161 143 131 119 105 217
56 155 138 127 115 102 2.34
58 150 133 122 111 98 2.51
60 145 129 118 107 95 2.68
62 140 124 114 104 92 2.86
64 136 121 11 100 89 3.05
66 132 117 108 97 86 3.24
68 128 113 104 95 84 3.44
70 124 110 101 92 81 3.65
72 121 107 99 89 79 3.86
Properties and Reaction Values
S in® 549 487 448 406 359
V kips 326 306 290 276 260 For
g1 EDS/ ?g; 127 6‘21-9 5%-1 51 explanation
> kips/in. . A 144 13.8 13.1 of deflection
s kips 124 | 106 941 | 83 | 716 | seo page 282
A, kips/in 4.46 4.44 4.24 422 419
kips 138 122 109 98 86
Load above heavy ling is limited by maximum allowable web shear.
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W 30 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
g For beams laterally unsupported, see page 2-146
Designation W 30
Wt./ft. 581 526 477 433 391 357 326 Deflection
Flange Width 164 16 157% | 15% | 15% | 15% | 15% In.
L 171 | 169 | 16.7 | 16.6 | 16.5 | 16.3 | 16.2
L, 747 | 69.1 | 63.4 | 57.9 | 53.2 | 48.7 | 44.9
14 2010 | 1790 .16
15 1980 | 1770 | 1610 { 1450 | 1300 | 1170 | 1060 .18
16 1850 | 1660 | 1520 | 1370 | 1240 | 1130 | 1020 .21
17 1740 | 1570 | 1430 | 1280 | 1170 | 1060 960 .24
18 1650 | 1480 | 1350 | 1210 | 1100 | 1000 906 .27
19 1560 | 1400 | 1280 | 1150 | 1040 950 859 .30
20 1480 | 1330 | 1210 | 1090 990 903 816 .33
21 1410 | 1270 | 1150 | 1040 943 860 777 .36
22 1350 | 1210 | 1100 994 S00 821 742 .40
23 1290 | 1160 | 1050 950 861 785 709 43
24 1230 | 1110 | 1010 911 825 752 680 47
25 1190 | 1060 969 874 792 | - 722 653 51
26 1140 | 1020 932 841 762 695 628 .55
27 1100 986 898 810 733 669 604 .60
28 1060 950 866 781 707 645 583 .64
29 | 1020 | 918 | 836 | 754 | 683 | 623 | 563 .69
30 987 887 808 729 660 602 544 74
31 956 858 782 705 639 583 526 79
& 3 32 926 | 832 | 757 | 683 | 619 | 564 | 510 84
X Y 33 898 806 734 662 600 547 494 .89
4 put 34 871 783 713 643 582 531 480 .95
0 = 35 846 | 760 | 692 | 625 | 566 | 516 | 466 1.00
. 5] 36 823 739 673 607 550 502 453 1.06
u & 37 801 719 | 655 | 591 535 | 488 | 441 1.12
38 779 700 638 575 | 521 475 429 1.18
40 741 665 606 546 495 451 408 1.31
42 705 634 577 520 471 430 388 1.45
44 673 605 551 497 450 410 371 1.59
46 644 579 527 475 430 393 355 1.73
48 617 554 505 455 413 376 340 1.89
50 592 532 485 437 396 361 326 2.05
52 570 512 466 420 381 347 314 2.22
54 549 493 449 405 367 334 302 2.39
56 529 475 433 390 354 322 291 2.57
58 511 459 418 377 341 311 281 2.76
60 494 444 404 364 330 301 272 2.95
62 478 429 391 353 319 291 263 3.15
64 463 416 379 342 309 282 255 3.36
66 449 | 403 [ 367 | 331 300 | 274 | 247 3.57
68 436 39 356 321 291 266 240 3.79
70 423 380 346 312 283 258 233 4.01
72 411 370 337 304 275 251 227 4.25
Properties and Reaction Values
S in? 1870 (1680 {1530 |1380 (1250 |1140 |1030
V kips 1000 896 803 727 650 586 532 For
Ry Kips 505 | 425 | 363 | 306 | 263 | 221 190 explanation
R, kips/in 46.8| 425| 387 356 323| 295/ 27.1| of deflection,
R; kips 1060 | 878 | 729 | 614 | 505 | 422 | 356 |g0e page 2-32
R, kips/in 37.3) 31.3! 26.3| 229| 19.0] 158| 137
R kips 669 574 498 431 376 324 285
Load above heavy line is limited by maximum allowable web shear.
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Fy = 36 ksi BEAMS W 30
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 30
Wt./ft 292 261 235 211 191 173 Defiection
Flange Width 15v4 15%s 15 15% 15 15 in.
L, 16.1 16.0 15.9 15.9 15.9 15.8
L, 41.0 36.7 33.3 29.7 26.9 24.2
14 574 .16
15 940 847 748 691 627 | 569 .18
16 919 819 739 656 592 534 21
17 865 77 695 618 557 502 24
18 817 728 656 583 526 474 27
19 774 689 622 553 499 449 .30
20 735 655 591 525 474 427 33
21 700 624 563 500 451 407 .36
22 668 595 537 477 431 388 40
23 639 570 514 457 412 371 43
24 612 546 492 438 395 356 A7
25 588 524 473 420 379 342 51
26 565 504 454 404 364 328 .55
27 544 485 438 389 351 316 .60
28 525 468 422 375 338 305 .64
29 507 452 407 362 327 294 .69
30 490 437 394 350 316 285 74
- 31 474 423 381 339 306 275 79
@ S 32 459 409 369 328 296 267 .84
© - 34 432 385 348 309 279 251 .95
R £ 36 408 364 328 292 263 237 1.06
l S 38 387 345 311 276 249 225 1.18
u> Q 40 367 327 295 263 237 213 1.31
« 42 350 312 281 250 226 203 1.45
44 334 298 269 239 215 194 1.59
46 320 285 257 228 206 186 1.78
48 | 306 273 246 219 197 178 1.89
50 294 262 236 210 189 171 2.05
52 283 252 227 202 182 164 2.22
54 272 243 219 194 175 158 2.39
56 262 234 211 188 169 152 2.57
58 253 226 204 181 163 147 2.76
60 245 218 197 175 158 142 2.95
62 237 211 191 169 153 138 3.15
64 230 205 185 164 148 133 3.36
66 - | 223 198 179 159 144 129 3.57
68 216 193 174 154 139 126 3.79
70 210 187 169 150 135 122 4.01
72 204 182 164 146 132 119 4.25
Properties and Reaction Values
S, in3 928 827 746 663 598 539
V kips 470 423 374 345 314 287 For
R, kips 159 135 111 97.8 81.7 73.0 explanation
R, kipsf/in. 24.2 22.1 18.7 18.4 16.9 15.6 of deflection,
R; kips 286 235 189 160 133 112 see page 2-32
R, kips/in. 11.0 101 7.45 7.00 6.02 5.30
R kips 244 212 180 162 141 128
Load above heavy line is limited by maximum allowable web shear.
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W 30 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W30
Wt./ft. 148 132 124 116 108 99 90 Deflection
Flange Width 10% | 10% | 10% | 10% | 10% | 10% | 10% In.
Le 111 | 111 | 114 | 111 | 111 | 109 | 10.0
L, 18.7 | 16.1 | 15.0 | 13.8 | 123 | 114 | 11.4
9 444 | 400 07
10 488 | 468 | 426 | 388 .08
11 537 508 474 431 387 353 10
12 574 502 469 434 395 355 323 12
13 531 463 433 401 364 328 299 14
14 493 | 430 | 402 | 372 | 338 | 304 | 277 16
15 460 | 401 375 | 347 | 316 | 284 | 259 .18
16 432 | 376 | 351 326 | 296 | 266 | 243 21
17 406 | 354 | 331 307 | 279 | 251 228 24
18 384 | 334 | 312 | 290 | 263 | 237 | 216 27
19 363 | 317 | 296 | 274 | 249 | 224 | 204 .30
20 345 | 301 281 261 237 | 213 | 194 .33
21 329 | 287 | 268 | 248 | 226 | 203 | 185 .36
22 314 | 274 | 256 | 237 | 215 | 194 | 176 40
23 300 [ 262 | 244 | 227 | 206 | 185 169 43
24 288 | 251 234 | 217 | 197 | 178 162 47
25 276 241 225 208 189 170 155 51
26 266 | 232 | 216 | 200 | 182 | 164 149 .55
- 27 256 | 223 | 208 | 193 | 175 | 158 | 144 60
7] 3 28 247 | 215 | 201 186 169 | 152 [ 139 .64
p L 29 238 | 208 194 | 180 | 163 | 147 | 134 .69
3 £ 30 230 | 201 187 | 174 | 158 | 142 | 129 .74
0 c 31 223 194 181 168 | 153 | 137 | 125 79
. g 32 216 | 188 176 | 163 148 | 133 | 121 .84
w 2] 34 203 177 165 153 139 125 114 .95
36 192 167 156 | 145 132 | 118 [ 108 1.06
38 182 158 148 | 137 | 125 | 112 | 102 1.18
40 173 150 | 141 130 | 118 | 107 97 1.31
42 164 143 134 124 113 101 92 1.45
44 157 137 | 128 | 118 | 108 97 88 1.59
46 150 131 122 113 103 93 84 1.73
48 144 | 125 117 | 109 99 89 81 1.89
50 138 120 112 | 104 95 85 78 2.05
52 133 116 108 | 100 91 82 75 2.22
54 128 111 104 97 88 79 72 2.39
56 123 107 | 100 93 85 76 69 257
58 119 104 97 90 82 73 67 2.76
60 115 100 94 87 79 71 65 2.95
62 111 97 91 84 76 69 63 3.15
64 108 94 88 81 74 67 61 3.36
66 105 91 85 79 72 65 59 3.57
68 102 89 83 77 70 63 57 3.79
70 99 86 80 74 68 61 55 4.01
72 96 84 78 72 66 59 54 4.25
Properties and Reaction Values
S in2 436 |380 (355 (329 (299 ({269 |245
V Kkips 287 |268 [254 1244 (234 (222 |200 For
A, kips 772 | 639 | 586 | 54.5 | 50.6 | 444 | 366 explanation
R, kips/in. 154 | 146 | 139 | 134 | 129 | 124 | 11.2 | of deflection,
R, kips 116 984 | 880 | 799 | 716 | 626 | 51.3 .00 page 2-32
R, kips/in. 464 4.70] 4.37) 4.33| 4.37| 4.33| 3.53
R kips 131 115 |103 95 87 78 64
Load above heavy line is limited by maximum allowable web shear.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



F, = 36 ksi BEAMS W 27
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W27
Wt./ft 539 | 494 | 448 | 407 | 368 | 336 | 307 | 281 Deflection
Flange Width 15V | 15% | 15 | 14%4 | 14% | 14% | 142 | 14% In.
L, 161 [ 159 | 158 | 156 | 15.5 | 154 | 15.2 | 15.1
L, 77.2 | 712 | 661 | 60.1 | 55.1 | 51.4 | 47.2 | 43.7
13 | 1850 [ 1670 | 1490 | 1350 [ 1210 .15
14 | 1780 | 1630 | 1470 | 1320 | 1200 [ 1090 | 989 | 894 .18
15 | 1660 | 1520 | 1370 | 1240 | 1120 [ 1020 | 934 | 856 .20
16 | 1550 | 1430 | 1290 | 1160 | 1050 { 960 | 875 | 803 .23
17 | 1460 | 1340 | 1210 | 1090 | 988 | 904 | 824 | 756 .26
18 | 1380 | 1270 | 1140 | 1030 | 933 | 854 | 778 | 714 .29
19 | 1310 | 1200 | 1080 | 975 | 884 | 809 | 737 | 676 .33
20 | 1240 | 1140 | 1030 | 927 | 840 | 768 | 700 | 642 .36
21 | 1180 | 1090 | 981 883 | 800 | 732 | 667 | 612 .40
22 [ 1130 | 1040 | 936 | 842 | 763 | 698 | 636 | 584 44
23 {1080 | 992 | 895 | 806 | 730 | 668 | 609 | 559 .48
24 | 1040 | 950 | 858 | 772 | 700 | 640 | 583 | 535 52
25 995 912 824 741 672 615 | 560 514 57
26 956 | 877 | 782 | 713 | 646 | 591 | 539 [ 494 .82
27 921 845 763 686 622 569 | 519 476 .66
28 888 | 815 | 735 | 662 | 600 | 549 | 500 | 459 71
29 858 | 787 | 710 | 639 | 579 | 530 | 483 | 443 77
30 829 | 760 | 686 | 618 | 560 | 512 | 467 | 428 .82
B @ | 31 802 | 736 | 664 | 598 | 542 | 496 | 452 | 414 .87
X 2|32 777 713 644 579 525 480 | 438 401 .83
S c | 33 754 | 691 624 | 562 | 509 | 466 | 424 | 389 .99
I c | 34 731 671 606 | 545 | 494 | 452 | 412 | 378 1.05
-] 81|35 711 652 | 588 | 530 | 480 | 439 | 400 | 367 1.12
wi o | 36 691 634 | 572 | 515 | 466 | 427 | 389 | 357 1.18
38 654 | 600 | 542 | 488 | 442 | 404 | 368 | 338 1.31
40 622 | 570 | 515 | 463 | 420 | 384 | 350 [ 321 1.46
42 582 | 543 | 490 | 441 400 | 366 | 333 | 306 1.61
44 565 | 518 | 468 | 421 382 | 349 | 318 | 292 1.76
46 541 496 | 448 | 403 | 365 | 334 | 304 | 279 1.93
48 518 | 475 | 429 | 386 | 350 | 320 | 292 | 268 2.10
50 497 | 456 | 412 | 371 336 | 307 | 280 | 257 2.28
52 478 | 439 | 396 | 356 | 323 | 295 | 269 | 247 2.46
54 461 422 | 381 343 | 311 285 | 259 | 238 2.65
56 444 | 407 | 368 | 331 300 | 274 | 250 | 229 2.85
58 429 | 393 | 355 320 | 289 | 265 | 241 221 3.06
60 414 ) 380 | 343 | 309 | 280} 256 | 233 | 214 3.28
62 401 368 | 332 299 | 271 248 | 226 | 207 3.50
64 389 | 356 | 322 | 290 ( 262 | 240 | 219 | 201 3.73
66 377 | 346 | 312 | 281 254 | 233 | 212 195 3.97
Properties and Reaction Values
S in? 1570 (1440 (1300 (1170 {1060 | 970 |884 |811
V kips 923 | 833 | 747 | 676 | 604 |544 495 |447 For
R, Kips 497 | 430 | 361 310 | 261 | 225 194 165 explanation
R. kips/in. 46.8| 430 39.2| 36.1| 328| 29.9| 27.6| 252 of deflection
R, kips 1060 | 898 | 748 | 630 | 521 |436 |368 |309 |geq page 2-32
R, kipsfin. 40.6( 34.7| 29.3| 256| 21.3] 179} 154 | 129
R kips 661 581 498 | 436 | 376 |[330 |291 253

Load above heavy line is limited by maximum allowable web shear.
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W 27 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams [aterally unsupported, see page 2-146
Designation W 27
Wt./ft 258 | 235 | 217 | 194 | 178 | 161 | 146 Deflection
Flange Width 4% | 14% | 14% | 14 | 14% | 14 14 In.
L, 151 | 15.0 | 14.9 | 14.8 | 149 | 14.8 | 14.7
L, 403 | 370 | 345 | 311 | 279 | 254 | 23.0
13 581 | 524 | 477 15
14 | 818 | 751 | 680 | 607 | 568 | 515 | 465 .18
15 | 784 | 712 | 659 | 587 | 530 | 480 | 434 20
16 | 735 | 667 | 618 | 550 | 497 | 450 | 407 23
17 | 691 | 628 | 581 | 518 | 468 | 424 | 383 26
18 | 653 | 593 | 549 | 489 | 442 | 400 | 362 29
19 | 619 | 562 | 520 | 464 | 419 | 379 | 343 33
20 | 588 | 534 | 494 | 440 | 398 | 360 | 326 .36
21 560 | 508 | 471 | 419 | 379 | 343 | 310 40
22 | 534 | 485 | 449 | 400 | 361 | 328 | 296 44
23 | 511 | 464 | 430 | 383 | 346 | 313 | 283 48
24 | 490 | 445 | 412 | 367 | 331 | 300 | 271 52
25 | 470 | 427 | 395 | 352 | 318 | 288 | 260 57
26 | 452 | 411 | 380 | 339 | 306 | 277 | 250 62
27 | 435 | 395 | 366 | 326 | 295 | 267 | 241 .66
28 | 420 § 381 | 353 | 315 | 284 | 257 | 233 71
29 | 405 | 368 | 341 | 304 | 274 | 249 | 224 77
30 | 392 | 356 | 329 | 294 | 265 | 240 | 217 82
- 3 31 379 | 344 | 319 | 284 | 257 | 232 | 210 87
2 L 32 | 367 | 334 | 309 | 275 | 248 | 225 | 203 93
g c 33 | 356 | 324 | 300 | 267 | 241 | 218 | 197 99
- 34 | 346 | 314 | 201 | 259 | 234 | 212 | 191 1.05
I g 35 | 336 | 305 | 282 | 252 | 227 | 206 | 186 1.12
w %) 36 | 326 | 297 | 275 | 245 | 221 | 200 | 181 1.18
38 | 309 | 281 | 260 | 232 | 209 | 190 | 171 1.31
40 | 294 | 267 | 247 | 220 | 199 | 180 | 163 1.46
42 | 280 | 254 | 235 | 210 | 189 | 172 | 155 1.61
44 | 267 | 243 | 225 | 200 | 181 | 164 | 148 1.76
46 | 256 | 232 | 215 | 191 | 173 | 157 | 142 1.93
48 | 245 | 222 | 206 | 183 | 166 | 150 | 136 2.10
50 | 235 | 214 | 198 | 176 | 159 | 144 | 130 2.28
52 | 226 | 205 | 190 | 169 | 153 | 139 | 125 2.46
54 | 218 | 198 | 183 | 163 | 147 | 133 | 121 2.65
56 | 210 | 191 | 177 | 157 | 142 | 129 | 116 285
58 | 203 | 184 | 170 | 152 | 137 | 124 | 112 3.06
60 | 196 | 178 | 165 | 147 | 133 | 120 | 109 3.28
62 | 190 | 172 | 159 | 142 | 128 | 116 | 105 3.50
64 | 184 | 167 | 154 | 138 | 124 | 113 | 102 3.73
66 | 178 | 162 | 150 | 133 | 120 | 109 99 3.97
Properties and Reaction Values
S« in® 742 |674 |624 |556 |502 |455 |411
V kips 409 (376 [340 (304 |200 |262 |239 For
A, kips 146 [125 |108 91.9 | 80.7 | 71.1 | 60.6 | explanation
R, kips 263 |225 |189 [153 (137 [114 94.8 |60 page 2-32
A, kips/in. 11.2| 999! 821| 6.85| 7.05| 590| 508
R kips 228 (201 (177 |14 141 |126 |111

Load above heavy line is limited by maximum allowable web shear.
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F, = 36 ksi BEAMS W 27
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation w27
Wi./ft 129 114 102 94 84 Deflection
Flange Width 10 10% 10 10 10 In.
L, 10.6 10.6 10.6 10.5 10.5
Ly 18.4 15.9 14.2 12.8 11.0
9 354 07
10 448 402 380 337 .09
1 485 431 384 350 307 A1
12 455 395 352 321 281 13
13 420 364 325 296 260 15
14 390 338 302 275 241 18
15 364 316 282 257 225 20
16 342 296 264 241 211 .23
17 321 279 249 226 198 26
18 304 263 235 214 187 29
19 288 249 223 203 178 33
20 273 237 211 192 169 .36
21 260 226 201 183 161 40
22 248 215 192 175 153 44
23 238 206 184 167 147 48
24 228 197 176 160 141 52
25 219 189 169 154 135 57
- 26 210 182 163 148 130 62
B ] 27 202 175 157 143 125 66
© - 28 195 169 151 137 120 71
] £ 29 188 163 146 133 116 77
i g 30 182 158 141 128 112 82
> a 31 176 153 136 124 109 .87
» 32 171 148 132 120 105 .93
34 161 139 124 113 99 1.05
36 152 132 117 107 94 1.18
38 144 125 111 101 89 1.31
40 137 118 106 96 84 1.46
42 130 113 101 92 80 1.61
44 124 108 96 87 77 1.76
46 119 103 92 84 73 1.93
48 114 99 88 80 70 2.10
50 109 95 85 77 67 2.28
52 105 91 81 74 65 2.46
54 101 88 78 71 62 2.65
56 98 85 76 69 60 2.85
58 94 82 73 66 58 3.06
80 91 79 70 64 56 3.28
62 88 76 68 62 54 3.50
64 85 74 66 60 53 3.73
66 83 72 64 58 51 3.97
Properties and Reaction Values
S« in2 345 299 267 243 213
V kips 243 224 201 190 177 For
REEL | 55 0| B | e | RS | oo
ips/in. 14. . . 6 .9 f deflecti
R, kips 102" | 847 | 687 | 604 | 509 | soo page 532
R, kips/in. 4.57 4.47 3.72 3.59 3.48
R kips 116 100 82 73 63
Load above heavy line is limited by maximum allowable web shear.
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W 24 BEAMS Fy = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 24
Wt./ft 492 | 450 | 408 | 370 | 335 | 306 | 279 | 250 | 229
Flange Width 14% | 14 | 13% [ 13% [ 13% | 13% | 13%4 | 13% | 13%4 Deflection
L, 149 1147 | 146 | 144 | 143 | 141 [ 14.0 | 13.9 | 13.8 In.
L, 78.5 | 72.3 [ 67.1 | 61.7 | 56.5 | 52.0 | 48.2 | 43.7 | 40.3
12 11680 [1520 | 1360 (1230 | 1090 | 984 | 893 | 789 | 719 15
13 |1570(1430 {1280 1170|1050 | 961 | 875 | 785 | 716 a7
14 11460 1320|1200 (1080 | 978} 893 | 812 | 729 | 665 .20
15 1360 (124011201010 | 912| 833 | 758 | 680 | 621 23
16 |1280(1160 (1050 | 947 | 855| 781 | 711 | 638 | 582 .26
17 |1200(1090( 988 | 892 805 | 735 | 669 | 600 | 548 .30
18 {1140(1030( 933 | 842 | 760 | 694 | 632 | 567 | 517 33
19 |1080( 975 884 | 798| 720 | 658 | 599 | 537 | 490 37
20 (1020 927 840 758 | 684 | 625 | 569 | 510 | 466 41
21 | 973| 883| 800 | 722| 652 | 595 | 542 | 486 | 444 45
22 | 929| 842 | 763 | 689 | 622 568 | 517 | 464 | 423 .50
23 | 888 806| 730 | 659 | 595| 543 | 494 | 444 | 405 .54
24 | 851 772| 700| 632 570| 521 | 474 | 425 | 388 .59
25 | 817 | 741| 672 | 606 | 547 | 500 | 455 | 408 | 373 .64
26 | 786| 713 | 646 | 583 | 526 | 481 | 437 | 392 | 358 .69
27 | 757 | 686) 622| 561 507 | 463-| 421 | 378 | 345 75
28 | 730| 662 600| 541 | 489 | 446 | 406 | 364 | 333 .80
- % | 29 | 705( 639 | 579| 523 | 472 431 | 392 | 352 | 321 .86
X & | 30 | 681| 618| 560 | 505| 456| 417 | 379 | 340 | 310 .92
8 c | 31 659 | 598 | 542| 489 | 441 403 | 367 | 329 | 300 .98
N c | 32 | 639| 579 525 474| 428 391 | 355 | 319 | 291 1.05
> 2 | 33 | 619 562 509| 459| 415| 379 | 345 | 309 | 282 1.12
@ | 34 | 601| 545 494 | 446 403 | 368 | 335 | 300 | 274 1.18
35 | 584 530| 480 433 | 391| 357 | 325 | 291 | 266 1.25
36 | 568| 515| 466 | 421 | 380 | 347 | 316 | 283 | 259 1.33
38 538 | 488 | 442 399 360| 329 | 299 | 268 | 245 1.48
40 511 463 420 379 342 312 | 284 | 255 | 233 1.64
42 487 | 441 | 400| 361 326 | 298 | 271 | 243 | 222 1.81
44 | 464| 421| 382 | 345| 311 | 284 | 258 | 232 | 212 1.98
46 | 444 | 403 365| 330 298| 272 | 247 | 222 | 202 217
48 | 426| 386 350| 316| 285| 260 | 237 | 213 | 194 2.36
50 | 409| 371 336| 303 | 274 | 250 | 227 | 204 | 186 2.56
52 | 393| 356| 323 292 263|240 [ 219 | 196 | 179 2.77
54 | 378 343| 311} 281 253|231 | 211 | 189 | 172 2.99
56 | 365| 331 300{ 271 | 244 | 223 | 203 | 182 | 166 3.21
58 | 352| 320 289 | 261 | 236| 215 | 196 | 176 | 161 3.45
60 | 341 309| 280 253 228 | 208 | 190 | 170 | 155 3.69
Properties and Reaction Values
S in2 1290 {1170 (1060 [957 864 {789 |[718 |[644 |588
V kips 841 | 758 | 678 (613 547 (492 (446 |394 |360 For
R, kips 505 | 437 | 368 |316 |266 |229 |198 (166 (143 explanation
R, kips/in. 46.8| 43.0| 39.2 36.1| 328| 299| 276 24.7| 228 of deflection,
A, kips 1060 | 898 | 748 |630 |521 |436 (368 |297 262 | .o page 2-32
R, kipsfin. 446 382 322| 282| 236 198| 17.1] 138 120
R kips 669 | 588 | 505 [442 381 |334 (295 252 |223
Load above heavy line is limited by maximum allowable web shear.
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F, = 36 ksi BEAMS W 24
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 24
Wt./ft 207 192 176 162 146 131 117 | 104 Deflection
Flange Width 13 13 12% 13 12% | 127% | 1234 | 12% In.
L, 13.7 | 13.7 | 13.6 | 13.7 | 136 | 13.6 | 13.5 | 13.5
L, 36.7 | 343 | 31.7 | 29.3 | 26.3 | 23.4 | 20.8 | 18.4
11 384 | 346 a2
12 . 508 463 427 384 341 15
13 | 644 | 594 | 545 [ 504 | 452 | 401 | 355 | 314 A7
14 | 601 556 | 509 | 468 | 420 | 372 | 329 | 292 .20
15 | 561 | 518 | 475 | 437 | 392 | 347 | 307 | 272 23
16 | 526 | 486 | 446 | 410 | 367 | 326 | 288 | 255 26
17 | 495 | 457 | 419 | 386 | 346 | 307 | 271 | 240 .30
18 | 467 | 432 | 396 | 364 | 326 | 290 | 256 | 227 .33
19 | 443 | 409 | 375 | 345 | 309 | 274 | 243 | 215 37
20 | 421 | 389 | 356 | 328 | 294 | 261 | 230 | 204 41
21 | 401 | 370 | 339 | 312 | 280 | 248 | 219 | 195 A5
22 | 382 | 354 | 324 | 298 | 267 | 237 | 210 | 186 .50
23 | 366 | 338 | 310 | 285 | 256 | 227 | 200 | 178 54
24 | 350 | 324 | 297 | 273 | 245 | 217 | 192 | 170 59
25 | 336 311 285 262 235 208 184 163 .64
26 | 324 | 299 | 274 | 252 | 226 | 200 | 177 | 157 .69
27 | 312 288 264 243 218 193 171 151 .75
B ‘g 28 | 300 | 278 | 255 | 234 | 210 | 186 | 165 | 146 .80
z w | 290 | 200 | 268 | 246 | 226 | 203 | 180 | 159 | 141 .86
® | & [ 30| 280 | 259 [ 238 | 219 | 196 | 174 | 154 | 136 .92
[ £ | 31| 271 | 251 | 230 | 212 | 190 | 168 149 | 132 .98
W | 2 |32 | 263 | 243 | 223 | 205 | 184 | 163 144 | 128 1.05
“ | 33 | 255 | 236 | 216 | 199 | 178 | 158 | 140 | 124 1.12
34 | 247 | 229 | 210 | 193 | 173 | 153 | 136 | 120 1.18
36 | 234 | 216 | 198 | 182 | 163 | 145 | 128 | 114 1.33
38 | 221 205 | 188 | 173 | 155 | 137 | 121 108 1.48
40 | 210 | 194 | 178 | 164 | 147 | 130 | 115 | 102 1.64
42 | 200 | 185 | 170 | 156 | 140 | 124 | 110 97 1.81
44 | 191 177- | 162 | 149 | 134 [ 118 | 105 93 1.98
46 | 183 | 169 | 155 | 143 | 128 | 113 | 100 89 217
48 | 175 | 162 | 149 | 137 | 122 | 109 96 85 2.36
50 | 168 | 156 | 143 | 131 118 | 104 92 82 2.56
52 | 162 | 150 | 137 | 126 | 113 | 100 89 79 2.77
54 | 156 | 144 | 132 | 121 109 97 85 76 2.99
56 | 150 | 139 | 127 | 117 | 105 93 82 73 3.21
58 145 134 123 113 101 90 79 70 3.45
60 | 140 | 130 | 119 | 109 98 87 77 68 3.69
Properties and Reaction Values
Sx in3 531 (491 (450 414 |371 |329 |291 |258
V kips 322 (297 1273 |254 |232 |213 |192 |173 For
R, kips 123 108 947 | 838 | 724 | 629 | 53.1 | 446 explanation
Ry kipsf/in. | 20.7 | 19.2 | 17.8 | 168 | 154 | 144 | 131 | 11.9 | of deflection
R kips 207 {180 (153 [133 |112 94.1 | 76.7 | 625 |gpe page 2.35
R, Kkips/in. 0.98| 8.75] 7.63] 7.03| 6.23| 577| 4.94| 4.24
R kips 195 (175 |157 |143 |126 |113 94.0 | 77.0
Load above heavy line is limited by maximum allowable web shear.
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W 24 BEAMS Fy = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 24 W 24
Wt./ft. 103 94 84 76 68 62 55 Deflection
Flange Width 9 9% 9 9 9 7 7 In.
L, 950 | 9.60 | 9.50 | 9.50 | 9.50 7.40 | 7.00
Ly, 16.7 | 15.1 | 13.3 | 11.8 | 10.2 8.10 | 7.50
6 268 .04
7 294 258 .05
8 284 259 226 .07
9 389 361 326 303 271 231 201 .08
10 388 352 310 279 244 208 181 10
11 353 320 282 253 222 189 164 12
12 323 293 259 232 203 173 150 15
13 299 270 239 214 188 160 139 A7
14 277 251 222 199 174 148 129 .20
15 259 234 207 186 163 138 120 .23
16 243 220 194 174 152 130 113 .26
17 228 207 183 164 143 122 106 .30
18 216 195 172 155 136 115 100 .33
19 204 185 163 147 128 109 95 37
20 194 176 155 139 122 104 90 41
21 185 167 148 133 116 99 86 45
22 176 160 141 127 111 94 82 .50
— = 23 169 153 135 121 106 90 79 .54
2 £ 24 162 147 129 116 102 86 75 .59
3 c 25 | 155 | 141 | 124 | 112 98 83 72 64
I = 26 149 135 119 107 94 80 69 .69
- g 27 144 130 115 103 90 77 67 75
w 7)) 28 139 126 111 100 87 74 64 .80
29 134 121 107 96 84 72 62 .86
30 129 117 103 93 81 69 60 .92
32 121 110 97 87 76 65 56 1.05
34 114 103 91 82 72 61 53 1.18
36 108 98 86 77 68 58 50 1.33
38 102 93 82 73 64 55 48 1.48
40 97 88 78 70 61 52 45 1.64
42 92 84 74 66 58 49 43 1.81
44 88 80 71 63 55 47 4 1.98
46 84 76 67 61 53 45 39 217
48 81 73 65 58 51 43 38 2.36
50 78 70 62 56 49 42 36 2.56
52 75 68 60 54 47 40 35 2.77
54 72 65 57 52 45 38 33 2.99
56 69 63 55 50 44 37 32 3.21
58 67 61 54 48 42 36 3 3.45
60 65 59 52 46 41 35 30 3.69
Properties and Reaction Values
S« in3 245 222 196 176 154 131 114
V kips 194 180 163 152 142 147 134 For
R, kips 572 | 49.7 | 43.6 | 37.6 | 33.9 35.1 30.8 explanation
R kips/in. 131 | 122 | 11.2 | 105 | 9.86( 102 | 9.39| of deflection,
R, kips 824 | 705 | 57.7 | 49.1 | 41.7 || 44.2 | 36.0_|so6 page 2.32
R, Kips/in. 424 3.93| 342, 3.21 3.15 3.47| 3.17 :
R kips 97 84 70 60 53 56 47
Load above heavy line is limited by maximum allowable web shear.
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F, = 36 ksl BEAMS W 21
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation w21
Wt./ft 402 364 | 333 300 275 248 223 201 Deflection
Flange Width 13% | 13% | 13% 13 127% | 12% | 12% | 12% In.
Le 141 | 140 | 139 | 13.7 | 13.6 | 13.5 | 13.4 | 13.3
L, 747 | 69.1 | 634 | 59.4 | 545 | 493 | 454 | 41.3
11 | 1300 | 1170 | 1050 | 933 848 752 14
12 | 1240 | 1120 | 1020 | 913 834 751 672 604 A7
13 | 1140 | 1030 937 | 843 770 693 621 562 .20
14 | 1060 957 870 | 783 715 644 577 522 23
15 989 893 812 | 731 667 601 539 487 .26
16 928 838 761 | 685 626 563 505 456 .30
17 873 788 717 | 645 589 530 475 430 34
1 825 744 677 | 608 556 501 449 406 .38
19 781 705 641 | 577 527 474 425 384 42
20 742 670 609 | 548 501 451 404 365 47
21 707 638 580 | 522 477 429 385 348 .52
22 675 609 554 | 498 455 410 367 332 57
23 645 583 530 | 477 435 392 351 317 .62
24 618 558 508 | 457 417 376 337 304 .67
25 594 536 487 | 438 400 361 323 292 73
26 571 515 468 | 422 385 347 311 281 79
27 550 496 451 | 406 371 334 299 270 .85
28 530 479 435 | 391 358 322 289 261 .92
5 ‘g 29 512 462 420 | 378 345 3119 279 252 .98
x L 30 495 447 406 | 365 334 300 269 243 1.05
-3 c 31 479 432 393 | 354 323 291 261 236 1.12
’ - 32 464 419 381 | 343 313 282 252 228 1.20
- | 81|33 450 406 369 | 332 303 273 245 221 1.27
wil o 34 437 394 358 | 322 294 265 238 215 1.35
36 412 372 338 | 304 278 250 224 203 1.52
38 391 353 321 | 288 263 237 213 192 1.69
40 371 335 305 | 274 250 225 202 183 1.87
42 353 319 290 | 261 238 215 192 174 2.06
44 337 305 277 | 249 228 205 184 166 2.27
46 323 291 265 | 238 218 196 176 159 2.48
48 308 279 254 | 228 209 188 168 152 2.70
50 297 268 244 | 219 200 180 162 146 2.93
52 285 258 234 | 211 193 173 155 140 3.16
Properties and Reaction Values
Sx in2 937 846 769 692 632 569 510 461
V kips 648 583 526 466 424 376 336 302 For
R, Kips 398 342 293 245 217 180 152 128 explanation
R kips/in. | 41.1| 37.8| 34.7| 31.4| 290| 26.1| 238 | 21.6 | of deflection,
Rokips 821 |690 |583 |477 1407 |332 |278 |226 |see page 23
R, kips/in 389 | 339 29.1( 241 21.0( 17.2| 146 123
ips 542 474 414 355 319 271 235 204

Load above heavy line is limited by maximum allowable web shear.
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W 21 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 21
Wi./ft 182 166 147 132 122 111 101 Deflection
Flange Width 12 | 12% | 12% | 12 | 12% | 12% | 12% In.
L, 13.2 | 131 | 13.2 | 131 | 13.1 | 13.0 | 13.0
Ly 376 | 348 | 303 | 27.2 | 254 | 233 | 21.3
11 457 | 408 | 375 | 341 308 14
12 543 | 486 | 434 | 389 | 360 | 329 | 300 a7
13 508 | 463 | 401 359 | 333 | 303 | 277 .20
14 472 | 430 | 372 | 334 | 309 | 282 | 257 23
15 440 | 401 347 | 312 | 288 | 263 | 240 .26
16 413 376 326 292 270 247 225 .30
17 389 | 354 | 307 | 275 | 254 | 232 | 212 34
18 367 | 334 | 290 | 260 | 240 | 219 | 200 .38
19 348 | 317 | 274 | 246 | 228 | 208 | 189 42
20 330 | 301 261 234 | 216 | 197 { 180 47
21 315 | 287 | 248 | 223 | 206 | 188 | 171 .52
22 300 | 274 | 237 | 212 | 197 | 179 | 163 57
23 287 | 262 | 227 | 203 | 188 | 171 156 .62
24 275 | 251 217 | 195 | 180 | 164 | 150 .67
25 264 | 241 208 | 187 | 173 | 158 | 144 .73
26 254 | 232 | 200 | 180 | 166 | 152 | 138 .79
27 245 | 223 | 193 | 173 | 160 | 146 | 133 .85
28 236 215 186 167 154 141 128 .92
] E5] 29 228 | 208 | 180 | 161 149 | 136 | 124 .98
X L 30 220 | 201 174 | 156 | 144 | 131 120 1.05
8 c 31 213 | 194 | 168 | 151 139 | 127 | 116 1.12
I = 32 206 | 188 | 163 | 146 | 135 | 123 | 112 1.20
. o 33 200 | 182 | 158 | 142 | 131 120 | 109 1.27
uw ‘% 34 194 177 153 137 127 116 106 1.35
36 183 | 167 | 145 | 130 | 120 | 110 | 100 1.52
38 174 | 158 | 137 | 123 | 114 | 104 95 1.69
40 165 | 150 | 130 | 117 | 108 99 90 1.87
42 157 | 143 | 124 | 111 103 94 86 2.06
44 150 | 137 | 118 | 106 98 90 82 2.27
46 144 | 131 113 | 102 94 86 78 2.48
48 138 | 125 [ 109 97 90 82 75 2.70
50 132 | 120 | 104 93 86 79 72 2.93
52 127 | 116 | 100 90 83 76 69 3.16
Properties and Reaction Values
S in® 417 (380 {329 (295 |273 [249 |227
V kips 272 (243 |229 (204 187 |170 (154 For
Ry kips 111 947 | 802 | 70.0 { 60.1 | 53.1 | 46.4 | explanation
R, kips/in 19.7 | 17.8 | 17.1 | 154 | 14.3 | 181 | 11.9 | of deflection,
Rj; kips 188 |155 (134 |109 929 | 778 | 64.5 | 00 page 2-32
R, kips/in 104 | 8.45| 9.00| 744| 6.35 541| 448
kips 180 |157 [140 |124 |110 97 80
Load above heavy line is limited by maximum allowable web shear.
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F, = 36 ksi BEAMS W 21
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation w21 W 21
Wi/t 93 | 83 | 73 [ 68 |62 |57 |50 | 44 Deflection
Flange Width | 8% 8% 8Ya 8Ya 84 6% 6% 6% In.
L 8.90 | 8.80 | 8.80 | 8.70 | 8.70 6.90 | 6.90 | 6.60
L, 16.8 | 15.1 | 13.4 | 124 | 11.2 9.40 | 7.80 | 7.00
6 228 | 208 .04
7 246 214 185 .06
8 | 361 318 278 262 242 220 187 162 .07
9| 338 301 266 246 224 195 166 144 .09
10| 304 271 | 239 222 201 176 150 129 12
111 276 246 217 202 183 160 136 118 14
12 | 253 226 199 185 168 147 125 108 A7
13| 234 208 184 171 155 135 115 99 20
14| 217 193 171 158 144 126 107 92 .23
15| 203 181 159 148 134 117 100 86 .26
16 | 190 169 149 139 126 110 94 81 .30
17| 179 159 141 130 118 103 88 76 34
18| 169 150 133 123 112 98 83 72 .38
19| 160 143 126 117 106 93 79 68 42
20| 152 135 120 111 101 88 75 65 A7
211 145 129 114 106 96 84 71 62 52
22| 138 123 109 101 91 80 68 59 57
. |28 132 118 104 96 87 76 65 56 .62
@ S | 24| 127 113 100 92 84 73 62 54 .87
o |¥l25] 122 108 96 89 80 70 60 52 73
®|E 26| 117 104 92 85 77 68 58 50 79
nyg 127 113 100 89 82 75 65 55 48 .85
> 2 28 ( 109 97 85 79 72 63 53 46 92
0 129| 105 93 82 76 69 61 52 45 .88
30| 101 90 80 74 67 59 50 43 1.05
31 98 87 77 72 65 57 48 42 1.12
32 95 85 75 69 63 55 47 40 1.20
33 92 82 72 67 61 53 45 39 1.27
34 89 80 70 65 59 52 44 38 1.35
35 87 77 68 63 57 50 43 37 1.43
36 84 75 66 62 56 49 42 36 1.52
38 80 71 63 58 53 46 39 34 1.69
40 76 68 60 55 50 44 37 32 1.87
42 72 64 57 53 48 42 36 31 2.06
44 69 62 54 50 46 40 34 29 2.27
46 66 59 52 48 44 38 33 28 248
48 63 56 50 48 42 37 31 27 2.70
50 61 54 48 44 40 35 30 26 2.93
52 58 52 46 43 39 34 29 25 3.16
Properties and Reaction Values
Sx in3 192 171 151 140 127 111 945 | 81.6
V kips 181 159 139 131 121 123 114 104 For
R, Kips 58.1 | 47.8 | 40.5 | 36.7 | 32.7 || 33.1 | 206 | 24.7 explanation
Ro kips/in.| 138 | 122 | 10.8 | 102 | 9.50| 9.62| 9.03| 8.32| of deflection
Rykips | 86.9 | 689 | 539 | 47.6 | 40.5 || 424 | 350 | 283 | go0 page 2.32
R, kips/in.| 5.94| 4.67| 367| 3.36; 3.03 2.97| 3.01| 282
R kips 106 85 67 59 51 53 46 | 38

Load above heavy line is limited by maximum allowable web shear.
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W 18 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W18
Wh./ft 3n 283 | 258 | 234 | 211 192 | 175 | 158 Deflection
Flange Width 12 Ma | 1% | 1% | 1% | 11% | 113% | 11V In.
L 127 | 126 | 124 | 123 | 12.2 | 121 | 12.0 | 11.9
L, 68.1 | 62.6 | 58.6 | 53.8 | 49.3 | 454 | 41,7 | 38.3
10 | 977 | 881 791 704 | 631 563 | 514 | 460 .14
11 899 812 | 740 | 671 603 | 547 | 495 | 446 A7
12 | 824 744 | 678 615 | 553 | 502 | 454 | 409 .20
13 | 760 687 | 626 568 | 511 463 | 419 378 .23
14 | 706 638 | 582 527 | 474 | 430 | 389 351 .27
15 659 596 543 492 442 401 363 327 .31
16 | 618 558 | 509 | 461 415 | 376 | 341 307 .35
17 | 581 526 | 479 434 | 390 | 354 | 321 289 .39
18 | 549 496 | 452 | 410 | 369 | 334 | 303 | 273 44
19 | 520 470 | 429 388 | 349 | 317 | 287 | 258 49
20 | 494 | 447 | 407 | 369 | 332 | 301 272 | 246 .55
21 471 425 | 388 351 316 | 287 | 259 234 .60
22 | 449 406 | 370 | 336 | 302 | 274 | 248 223 .66
23 | 430 388 | 354 | 321 289 262 | 237 | 213 72
24 | 412 372 339 308 277 251 227 205 79
25 | 395 357 326 295 265 241 218 196 .85
26 | 380 | 344 | 313 284 | 255 232 210 189 .92
27 | 366 331 302 273 246 223 202 182 1.00
B ® |28 | 353 | 319 | 291 264 | 237 | 215 195 175 1.07
X L | 29 | 341 308 | 281 255 | 229 | 208 188 169 1.15
g « | 30 | 329 298 | 271 246 | 221 201 182 164 1.23
0 = 31 319 288 263 238 214 194 176 158 1.31
- 8 32 | 309 279 | 254 | 231 207 188 170 153 1.40
w o | 33 | 300 | 271 | 247 | 224 | 201 182 165 149 1.49
34 | 291 263 | 239 217 195 177 160 144 1.58
35 | 282 255 | 233 | 211 190 172 156 140 1.67
36 [ 275 248 | 226 205 184 167 161 136 1.77
37 267 241 220 199 179 163 147 133 1.87
38 | 260 235 | 214 194 175 158 143 129 1.97
39 [ 253 229 209 189 170 154 140 126 2.08
40 | 247 223 | 204 185 166 150 136 123 2.18
42 | 235 213 194 176 158 143 130 117 2.41
44 | 225 203 i85 168 151 137 124 112 2.64
Properties and Reaction Values
S in3 624 564 |[514 466 |419 380 (344 310
V kips 489 440 (396 (352 |316 281 257 | 230 For
R, kips 310 |265 |228 |[189 |161 139 | 119 (102 explanation
R, kips/in 36.1| 333 | 304 | 276| 252| 228/ 21.1| 19.2 of deflection,
R; kips 633 |534 |448 370 |308 |254 |216 | 178 _|geq page 2-32
R, kips/in 351 30.7( 260 215| 185| 152 | 135 115
kips 436 382 334 |286 |[249 |[219 193 169

Load above heavy line is limited by maximum allowable web shear.
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F, = 36 ksl BEAMS W i8
W Shapes
Allowable uniform loads in kips
for beams lateralily supported
For beams laterally unsupported, see page 2-146
Designation W18
Wt./ft 143 130 119 106 97 86 76 Deflection
Flange Width 11 | 11 | 11 11V | 1% | 1'% 1 In.
L, 118 | 118 [ 11.9 | 11.8 | 118 | 11.7 [ 11.6
L, 351 | 322 { 29.1 | 26.0 | 241 | 21.5 [ 191
10 410 371 358 318 286 254 223 14
11 406 369 333 294 271 239 210 A7
i2 372 338 305 269 248 219 183 .20
13 344 312 281 249 229 202 178 .23
14 319 290 261 231 213 188 165 27
15 298 270 244 215 199 175 154 .31
16 279 253 229 202 186 164 145 .35
17 263 239 215 190 175 155 136 .39
18 248 225 203 180 165 146 128 44
19 235 213 193 170 157 138 122 49
20 223 203 183 162 149 131 116 .55
21 213 193 174 154 142 125 110 .60
22 203 184 166 147 135 120 105 .66
23 194 176 159 140 129 114 101 72
24 186 169 152 135 124 110 96 .79
25 179 162 146 129 119 105 93 .85
26 172 156 141 124 115 101 89 .82
27 165 150 136 120 110 g7 86 1.00
B g 28 160 145 131 115 106 94 83 1.07
x . 29 154 140 126 111 103 91 80 1.15
Q c 30 149 135 122 108 99 88 77 1.23
0 = 31 144 131 118 104 96 85 75 1.31
- s 32 140 127 114 101 93 82 72 1.40
u 7] 33 135 123 111 98 90 80 70 1.49
34 131 119 108 95 88 77 68 1.58
36 124 113 102 90 83 73 64 1.77
38 118 107 96 85 78 69 61 1.97
40 112 101 91 81 74 66 58 2.18
42 106 97 87 77 71 63 55 2.41
44 102 | - 92 83 73 68 60 53 2.64
Properties and Reaction Values
S in3 282 256 231 204 188 166 146
V kips 205 186 179 159 143 127 111 For
R, kips 86.7 | 746 68.1 56.9 49.7 41.0 | 347 explanation
A, kips/in. 17.3 | 159 | 156 | 14.0 | 127 | 11.4 | 10.1 | of deflection
R kips 146|128 (111 | 89.6 | 74.5 | 59.5 | 46.6 |00 page 2-32
R, kips/in. 9.25| 7.97| 855| 7.14| 579| 4.78| 3.79
R kips 147 130 123 106 94 76 60

Load above heavy line is limited by maximum allowable web shear.
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W 18 BEAMS Fy = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation w18 W18
Wi/t 71 65 60 55 50 46 40 35 Deflection
Flange Width 7% 1% 7% 7% I8z 6 6 6 In.
L 8.10 | 8.00 | 800 | 7.90 | 7.90 6.40 | 6.30 | 6.30
L, 15.5 | 144 | 13.3 | 121 11.0 9.40 | 8.20 | 6.70
5 153 .03
6 187 162 [ 152 .05
7 263 238 218 203 184 178 155 130 .07
8 251 232 214 195 176 156 135 114 .09
9| 224 206 190 173 156 139 120 101 A1
10 | 201 185 171 156 141 125 108 91 14
11| 183 168 156 142 128 113 98 83 A7
i2 | 168 154 143 130 117 104 90 76 .20
13| 155 143 132 120 108 96 83 70 .23
14 ] 144 132 122 111 101 89 77 65 27
15| 134 124 114 104 94 83 72 61 .31
i6 | 126 116 107 97 88 78 68 57 .35
17 | 118 109 101 92 83 73 64 54 .39
18 | 112 103 95 87 78 69 60 51 44
19 | 106 98 90 82 74 66 57 48 .49
20 | 101 93 86 78 70 62 54 46 55
.- |21 96 88 81 74 67 59 52 43 .60
@ Q122 91 84 78 71 64 57 49 41 .66
© "‘; 24 84 77 71 65 59 52 45 38 79
© =126 77 71 66 60 54 48 42 35 82
| &|28 72 66 61 56 50 45 39 33 1.07
| & |30 67 62 57 52 47 42 36 30 1.23
32 63 58 53 49 44 39 34 29 1.40
34 59 55 50 46 41 37 32 27 1.58
36 56 51 48 43 39 35 30 25 1.77
38 53 49 45 41 37 33 29 24 1.97
40 50 46 43 39 35 31 27 23 2.18
42 48 44 41 37 34 30 26 22 2.41
44 46 42 39 35 32 28 25 21 2.64
Properties and Reaction Values
S in?® 127 117 108 98.3 | 88.9 788 (684 |57.6
V kips 132 119 109 102 92 94 81 76 For
R, kips 441 | 384 | 339 | 304 | 264 | 267 |222 |200 explanation
R, kips/in. | 11.8 | 10.7 9.86| 9.27| 8.43 8.55 | 7.48 | 7.13 | of deflection,
R; kips 639 | 53.3 | 45,5 | 39.4 | 326 343 (261 | 219 (g0 page 2-32
R, Kips/in 496| 4.05| 3.45| 3.18( 2.67 261 204 220
kips 81 67 58 51 42 43 33 30

Load above heavy line is limited by maximum allowable web shear.
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F, = 36 ksi BEAMS W 16
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W16
Wt/ 100 89 77 67 Deflection
Flange Width 10% 10% 10% 10 in.
L 11.0 10.9 10.9 10.8
Ly 28.1 25.0 21.9 19.3
9 286 253 216 186 12
10 277 246 212 185 15
11 252 223 193 168 19
12 231 205 177 154 .22
13 213 189 163 143 .26
14 198 175 152 132 .30
15 185 164 142 124 35
16 173 153 133 116 .39
17 163 144 125 109 44
18 154 136 118 103 .50
19 146 129 112 98 .55
20 139 123 106 93 61
21 132 117 101 88 .68
22 126 112 96 84 74
23 121 107 92 81 .81
- 3 24 116 102 88 77 .88
g 2 25 111 98 85 74 .96
8 c 26 107 94 82 71 1.04
li S 28 99 88 76 66 1.20
w & 30 92 82 71 62 1.38
32 87 77 66 58 1.57
34 82 72 62 55 1.78
36 77 68 59 51 1.99
38 73 65 56 49 2,22
40 69 61 53 46 2.46
Properties and Reaction Values
S, in3 175 155 134 117
V kips 143 127 108 93 For
R, kips 58.6 48.7 38.9 32.3 explanation
R, kipsf/in. 139 12.5 10.8 9.39 of deflection,
Ry kips 90.6 72.6 54.6 413 see page 2-32
R, kips/in. 7.33 6.04 4.59 3.47
R kips 107 92 71 53
Load above heavy line is limited by maximum allowable web shear.
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W 16 BEAMS Fy = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W16 W16
Wt./ftl 57 50 45 40 36 31 26 Deflection
Flange Width 7Y % 7 7 7 5% 5% In.
Le 750 | 750 | 7.40 | 7.40 | 7.40 5.80 | 5.60
L, 143 | 127 | 114 | 10.2 | 8.80 7.10 | 6.00
5 ) 126 113 .04
6 135 125 101 .06
7 203 178 160 141 128 107 87 .08
8 183 160 144 128 112 93 76 .10
9 162 143 128 114 99 83 68 12
10 146 128 115 102 89 75 61 .15
11 133 117 105 93 81 68 55 .19
12 122 107 96 85 75 62 51 22
13 112 99 89 79 69 58 47 .26
14 104 92 82 73 64 53 43 30
i5 97 86 77 68 60 50 41 .35
16 91 80 72 64 56 || 47 38 .39
17 86 75 68 60 53 44 36 44
18 81 71 64 57 50 42 34 .50
19 77 68 61 54 47 39 32 .55
- 20 73 64 58 51 45 37 30 .61
‘B ] 21 70 61 | 55 49 43 36 29 .68
j; w 22 66 58 52 47 41 34 28 74
=4
T < | 23 63 | 56 | 50 | 45 | 39 33 | 26 81
. g 24 61 53 48 43 37 31 25 .88
w 7] 25 58 51 46 41 36 30 24 .96
26 56 49 44 39 34 29 23 1.04
27 54 48 43 38 33 28 23 1.12
28 52 46 41 37 32 27 22 1.20
29 50 44 40 35 31 26 21 1.29
30 49 43 38 34 30 25 20 1.38
31 47 41 37 33 29 24 20 1.48
32 46 40 36 32 28 23 19 1.57
33 44 39 35 31 27 23 18 1.67
34 43 38 34 30 26 22 18 1.78
35 42 37 33 29 26 21 17 1.88
3 | 4 | 3 | 32| 28| 25 (| 21 | 17 1.99
37 39 35 31 28 24 20 16 2.10
38 38 34 30 27 24 20 i6 2.22
39 37 33 30 26 23 19 16 2.34
40 37 32 29 26 22 19 15 2.46
Properties and Reaction Values
S« in3 92.2 | 810 | 727 |647 |56.5 472 | 384
V kips 102 89 80 70 67 63 56 For
R, kips 351 | 296 |256 (215 (197 )| 184 | 158 explanation
R, kips/in. 102 | 903 | 820 | 7.25| 7.01 | 6.53| 594 | of deflection,
R; kips 486 [37.9 (811 1244 |21.4 |195 | 150 |sgq page 2-32
A, kips/in 414| 328 | 276} 2.15| 2.30 1.82  1.77
kips 63 49 41 32 29 26 21

Load above heavy line is limited by maximum allowable web shear.
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Fy = 36 ksl BEAMS W 14
W Shapes
Aliowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W14
Wi./it 233 211 193 176 159 145 Deflection
Flange Width 157 15% 15% 15% 15% 15% In.
L 16.8 16.7 16.6 16.5 16.4 16.4
L, 78.5 72.3 68.1 62.6 57.2 53.2
12 494 444 397 364 321 289 25
13 457 412 378 342 309 283 .30
14 424 382 351 318 287 262 34
15 396 357 327 297 268 245 .40
16 371 335 307 278 251 230 45
17 349 315 289 262 237 216 51
18 330 297 273 247 224 204 .57
19 313 282 258 234 212 193 .63
20 297 268 246 223 201 184 .70
21 283 255 234 212 192 175 77
22 270 243 223 202 183 167 .85
23 258 233 213 194 175 160 .93
24 248 223 205 185 168 153 1.01
25 238 214 196 178 161 147 1.10
26 228 206 189 171 155 141 1.1¢
- k) 27 220 198 182 165 149 136 1.28
B & 28 212 191 175 159 144 131 1.38
8 = 29 205 185 169 153 139 127 1.48
" g 30 198 | 178 | 164 | 148 | 134 | 122 1.58
u (77] 31 192 173 158 144 130 119 1.69
32 186 167 153 139 126 115 1.80
33 180 162 149 135 122 111 1.91
34 175 157 144 131 118 108 2.03
Properties and Reaction Values
S« in® 375 338 310 281 254 232
V kips 247 222 198 182 161 145 For
R, kips 151 131 112 98.6 83.0 70.7 explanation
R kips/in. 254 | 233 | 211 | 197 | 177 | 16.2 | of deflection
R, kips 206 | 247 | 206 | 177 | 143 | 119 {0 page 2.3
R, kips/in. 27.2 23.5 19.4 17.6 14.2 11.9
R kips 240 213 186 168 145 127
Load above heavy line is limited by maximum allowable web shear.
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2-65

W 14 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beamns laterally unsupported, see page 2-146
Designation W14 W14
Wh./ft 132 | 120 | 109 | 99 90 82 74 68 61 Deflection
Flange Width | 1434 | 14% | 14% | 14% | 142 || 10% | 10% 10 10 In.
L. 15.5 | 15.5 | 154 | 154 | 15.3 || 10.7 | 10.6 | 10.6 | 10.6
L, 477 | 441 | 40.6 | 37.0 | 34.0 || 28.1 | 25.9 | 23.9 | 21.5
9 210 184 168 150 14
10 195 177 163 146 .18
11 177 161 148 133 21
12 | 272 246 217 198 178 162 148 136 122 .25
13 | 255 232 21 191 174 150 136 126 112 .30
14 | 236 215 196 178 162 139 127 117 104 .34
15 | 221 201 183 166 151 130 i18 109 97 40
16 | 207 188 171 155 142 122 111 102 9 45
17 | 195 177 161 146 133 115 104 96 86 51
18 | 184 167 152 138 126 108 99 91 81 57
19 | 174 158 144 131 119 103 93 86 77 63
20 | 166 150 137 124 113 97 89 82 73 .70
21 | 158 143 130 118 108 93 84 78 70 17
22 | 150 137 125 113 103 89 81 74 66 .85
23 | 144 131 119 108 98 85 77 71 63 .93
— | % 24 | 138 125 114 104 94 81 74 68 61 1.01
Lo [25] 132 120 110 99 91 78 4! 65 58 1.10
8|l |26| 127 116 105 96 87 75 68 63 56 1.19
"| & |27 | 128 | 111 | 101 | 92 | 84 3| 72| 66 | 60 | 54 1.28
Wi |28 118 107 98 89 81 70 63 58 52 1.38
29 | 114 104 94 86 78 67 61 56 50 1.48
30 | 110 100 91 83 76 65 59 54 49 1.58
31} 107 97 88 80 73 63 57 53 47 1.69
32 | 103 94 86 78 71 61 55 51 46 1.80
33 | 100 91 83 75 69 59 54 49 44 1.91
34 97 89 81 73 67 57 52 48 43 2.03
Properties and Reaction Values
S in? 209 (190 [173 [157 [143 [[128 112 103 |[922
V kips 136 [123 108 99 89 105 92 84 75 For
" By kips 64.7 | 569 | 487 | 414 | 368 492 | 418 | 370 | 320 explanation
R, kipsfin, 153 | 140 | 125 | 11.5 | 105 || 121 | 107 | 9.86| 8.91 | of defiection,
R kips 107 | 89.6 | 720 | 609 | 50.2 || 687 | 546 | 463 | 376 |so0 page 2.3
R, kips/in. 10.9 923| 7.149| 632| 524 6.64| 501 4.33| 360
A kips 118 1106 92 82 69 92 72 61 50
Load above heavy line is limited by maximum allowable web shear.
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Fy = 36 ksi BEAMS W 14
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 14 W14 W14
Wt./it 53 48 43 38 34 30 26 22 Deflection
Flange Width 8 8 8 6% 6% 6% 5 [ 5 In.
L 850 | 8.50 | 8.40 710 | 710 | 7.10 5.30 | 5.30
L, 17.7 | 16.0 | 14.4 1.5 | 10.2 | 8.70 7.00 | 5.60
5 102 91 .04
6 126 115 108 93 77 .06
7 124 110 95 80 66 .09
8 | 148 135 120 108 96 83 70 57 M
9| 137 124 110 96 86 74 62 51 14
10 123 111 99 86 77 67 56 46 .18
1] 112 101 90 79 70 60 51 42 21
12 103 93 83 72 64 55 47 38 25
13 95 86 76 67 59 51 43 35 .30
14 88 80 71 62 55 48 40 33 34
15 82 74 66 58 51 44 37 31 40
16 77 70 62 54 48 42 35 29 45
17 72 66 58 51 45 39 33 27 51
18 68 62 55 48 43 37 31 26 57
19 65 59 52 46 4 35 29 24 .63
20 62 56 50 43 38 33 28 23 .70
g| 8|2 59 53 47 41 37 32 27 22 a7
g v 22 56 51 45 39 35 30 25 21 85
[ % 23 54 48 43 38 3 29 24 20 .93
wi g |24 51 46 41 36 32 28 23 19 1.01
25 49 45 40 35 31 27 22 18 1.10
26 47 43 38 33 30 26 22 18 1.19
27 46 41 37 32 29 25 21 17 1.28
28 44 40 35 31 27 24 20 16 1.38
30 41 37 33 29 26 22 19 15 1.58
32 39 35 31 27 24 21 17 14 1.80
34 36 33 29 25 23 20 16 14 2.03
Properties and Reaction Values
S in? 778 | 703 | 627 546 | 486 | 420 353 | 290
V kips 74 68 60 63 57 54 51 46 For
R, kips 31.6 27.8 23.8 19.6 16.9 15.0 14.2 12.0 explanation
R; kips/in. 8.79 8.08 7.25 7.37 6.77 6.42 6.06 5.46 | of deflection
R; kips 373 | 31.2 | 25.0 253 | 209 | 178 17.0 1 13.0 | gee page 2_3’2
R, kips/in. 3.37 2.93 2.40 2.51 2.23 2.26 1.74 1.62
R kips 49 41 33 34 29 26 23 19
Load above heavy line is limited by maximum allowable web shear.
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W 12 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W12 W12
Wi./ft 136 | 120 {106 | 96 | 87 | 79 | 72 | 65 58 | 53 Deflection
Flange Width | 12% | 23% | 12% | 12% | 12% | 12% | 12 | 12 10 | 10 In.
L, 13.1 [ 13.0 (129 | 12.8 | 12.8 | 12.8 | 12.7 | 12.7 || 10.6 | 10.6
L, 53.2 (48.2 [ 43.3 {39.9 |36.2 (333 (305|277 | 24.4 | 22.0
9| 305 | 268 126 | 120 A7
10 | 295 | 258 | 226 | 201 | 186 | 168 | 152 | 136 | 124 | 112 20
11| 268 | 235 | 209 | 189 | 170 | 154 [ 140 | 127 || 112 | 102 25
12| 246 | 215 | 191 | 173 | 156 | 141 | 129 | 116 || 103 | 93 29
13| 227 | 199 | 177 | 160 | 144 | 130 | 119 | 107 95 | 86 35
14| 210 | 184 | 164 | 148 | 134 | 121 | 110 | 99 88 | 80 40
15| 196 | 172 | 153 | 138 | 125 [ 113 [ 103 [ 93 82 | 75 46
16 ) 184 | 161 | 144 [ i30 | 117 | 106 | 96 | 87 7| 70 52
17 | 173 | 152 | 135 | 122 | 110 | 100 | o1 82 73 | 66 59
18 | 164 | 143 | 128 | 115 [ 104 | 94 | 86 | - 77 69 | 62 66
19| 155 | 136 | 121 | 109 | 98 | 89 | 81 73 65 | 59 74
20 147 | 129 | 115 | 104 | 93 | 8 | 77 | 70 62 | 56 82
211140 | 123 | 109 | 93 | 89 | 81 73 | 66 59 | 53 90
221134 | 117 | 104 | 94| 8 | 77| 70 | 63 56 | 51 99
23 | 128 | 112 | 100 90 81 74 67 61 54 49 1.08
% | B |24[123 | 108 | 96 | 86 | 78 [ 71 64 | 58 51 47 1.18
X | ®o5] 118 | 103 | 92 [ 8 | 75 | 68 | 62 | 56 49 | 45 1.28
S| cl2e| 113 | 99| 88| 80| 72| 65| 59 | 54 48 | 43 1.38
"1 &|27|109| 96| 85| 77| 69 | 63 | 57 | 52 | 46 | 41 149
wWiGios|105| 92| 82| 74| 67| 61 55 | 50 4 | 40 1.61
29102 | 89| 79| 72| 64 | 58 | 53 | 48 43 | 39 1.72
30 98| 86 | 77| 69| 62 56 | 51 46 41 37 1.84
Properties and Reaction Values
Scin? 186 |163 |[145 [131 |118 (107 |974 (879 |({78.0 [70.6
V kips 153 134 (113 [101 93 |84 (76 |68 63 |60 For
R, kips 90.9| 764 61.1| 531 | 459 | 40.1 [35.1 |304 (/294 |256 explanation
R kipsfin. | 18.8| 16.9| 145|131 | 122 | 112 {102 | 9.27 | 855 8.20| of deflection,
R, kips 160 [128 | 96.7( 789 | 67.9 | 564 [47.1 [386 [1353 (313 | oo page 2-32
R, kips/in. | 18.0{ 151 109 | 890| 824 698/ 593| 495| 3.66| 3.62
R kips 157 |136 |112 |99 [89 |79 |68 (56 . ||48 |44
Load above heavy line is limited by maximum allowable web shear.
Values of A in bold face exceed maximum web shear V.
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F, = 36 ksi BEAMS W 12
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation w12 W12 W12
Wt./At 50 | 45 40 35 | 30 { 26 22 19 16 14 Deflection
Flange Width | 82 | 8 8 6% | 62 | 6% 4 4 4 4 in.
L, 8.50 | 8.50 | 8.40 |[ 6.90 | 6.90 | 6.90 || 4.30 | 4.20 | 4.10 | 3.50
L, 19.6 | 17.7 [ 16.0 || 12.6 | 10.8 | 9.40 (| 6.40 | 5.30 { 4.30 | 4.20
3 76 1 69 02
4 92 | 82 | 68 59 .03
5 80 67 54 47 05
6 108 92 81 67 56 45 39 07
71,130 | 116 103 87 76 57 48 39 34 10
8| 128 | 115 | 104 20 76 66 50 42 34 30 A3
91 114 | 102 91 80 68 59 45 37 30 26 A7
10| 102 92 82 72 61 53 40 34 27 24 .20
11 93 84 75 66 56 48 37 31 25 21 25
121 85 77 69 60 51 44 34 28 23 20 .29
131 79 71 63 56 | 47 41 31 26 21 18 35
14 73 66 59 52 44 38 29 24 19 17 40
15 68 61 55 48 4 35 27 22 18 16 46
16| 64 58 51 45 38 33 25 21 17 15 .52
171 60 54 48 42 36 31 24 20 16 14 .59
—| 5 18| 57 51 46 40 34 29 22 19 15 13 .66
2|19 54 | 48 | 43 38 | 32 | 28 2t 1 18 | 14 | 12 74
8 c 20 51 46 41 36 k)| 26 20 17 14 12 82
g 21 49 44 39 34 29 25 19 16 13 11 .90
> (% 22| 47 42 37 33 28 24 18 15 12 11 .99
23 45 40 36 3 27 23 17 15 12 10 1.08
24 | 43 38 34 30 25 22 17 14 i1 10 1.18
25| 4 37 33 29 | 24 | 2t 16 13 11 9 1,28
26 39 35 32 28 24 20 15 13 10 9 1.38
28} 37 33 29 26 | 22 19 14 12 10 8 1.61
30| 34 31 27 24 20 18 13 i1 9 8 1.84
Properties and Reaction Values
S« ir].a 64.7 [58.1 [51.9 ||456 |386 |334 |[254 [213 [17.1 (148
V kips 65 58 51 54 46 40 46 4 38 34 For
R, kips. 302 |249 {219 |[17.8 {145 (120 |[185 |11.3 9.80| 817 | explanation
Rokips/in. | 8791 7.96| 7.01 || 7.13| 6.18| 546l 6.18| 558 | 523| 475 of deflection
Aykips 367 [30.0 (235 242 |179 139 ||17.6 |137 1108 | 8.65| go0 nage .32
R, kipsfin, | 397 332 256( 254 198 1.60( 2.06( 1.87| 2.05| 1.83
R kips 51 42 32 33 25 20 25 20 18 15
Load above heavy line is limited by maximum aliowable web shear.
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W 10 BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation w10
Wt./ft 112 100 88 77 68 60 54 49 Deflection
Flange Width 10% | 10% | 10% | 104 | 10% | 10% 10 10 in.
L, 11.0 { 109 | 10.8 | 10.8 | 10.7 | 10.6 | 10.6 | 10.6
L, 53.2 | 48.2 | 43.3 | 386 | 348 | 31.1 | 28.2 | 26.0
8 [ 247 ;1 217 | 189 | 162 | 141 124 | 108 98 .16
9 (22 | 197 | 173 | 151 133 | 117 | 106 96 .20
i0 | 200 | 177 | 156 | 136 | 120 | 106 95 86 25
11 181 161 142 | 124 | 109 96 86 79 .30
12 | 166 | 148 | 130 | 113 | 100 88 79 72 35
13 | 154 | 136 | 120 | 105 92 81 73 67 42
14 143 127 111 97 86 75 68 62 48
15 | 133 | 118 | 104 91 80 70 63 58 .55
16 | 125 | 111 98 85 75 66 59 54 .63
17 | 117 | 104 92 80 71 62 56 51 71
18 | 111 99 87 76 67 59 53 48 .80
19 | 105 23 82 72 63 56 50 46 .89
20 | 100 89 78 68 60 53 48 43 .98
21 95 84 74 65 57 50 45 41 1.08
22 91 81 71 62 55 48 43 39 1.19
% | B | 28 87 77 68 59 52 48 41 38 1.30
2 [o 124 83 74 65 57 50 44 40 36 1.42
8| e
Il g
w &
Properties and Reaction Values
S, in? 126 | 112 98.5(85.9 |[75.7 [66.7 [60.0 [54.6
V kips 124 {109 94 |81 70 62 54 49 For
R, kips 841 70.7| 58.4|47.2 |384 (327 (275 |24.0 explanation
R, kips/in. | 17.9| 162 | 144|126 |11.2 0.98 | 8.79 | 8.08 | of deflection,
Rj; kips 150 | 121 95.5 (734 |57.7 (458 |36.0 [30.3 |see page 2-32
A, kips/in. | 185 155 | 126 | 9.88} 793 6.52| 5.00| 4.30
R kips 147 |[127 |109 |91 78 68 54 45
Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear V.
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F, = 36 ksi BEAMS W10
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation w10 w10 w10
Wi /ft 45 (39 | 33 |[ 30 [ 26 | 22| 19 {17 | 15 | 12 Deflection
Flange Width | 8 8 8 5% | 5% | 5% || 4 4 4 4 In.
L, 8.50 | 8.40 | 8.40 |[ 6.10 | 6.10 | 6.10 |[ 4.20 | 4.20 | 4.20 | 3.90
Ly 22.8 [19.8 116.5 || 13.1 | 11.4 | 9.40 |[ 7.20 | 6.10 | 5.00 | 4.30
3 70 166 |54 02
4 74 [ 64 |55 |43 04
5 90 | 77 1 70 |60 | 51 |44 |35 .06
6 81 |86 | 74 | 61 || 50 | 43 |36 |29 .08
71102 | 90 [ 79 || 73 | 63 | 52 || 43 | 37 |31 |25 12
8 97 | 83 | 69 || 64 | 55 | 46 || 37 | 32 |27 |22 16
o| 86| 74 | 62 || 57 | 49 | 41 || 33 | 29 |24 |19 20
10{ 78 | 67 | 55 || 51 | 44 | 37 || 30 | 26 122 |17 25
110 71 61 | 60 || 47 | 40 | 33 || 27 | 23 (20 |16 30
12| 65 | 56 | 46 || 43 | 37 | 31 | 25 | 21 [18 |14 35
13| 60 | 51 | 43 || 39 | 34 | 28 || 23 | 20 [17 |13 42
14| 56 | 48 | 40 || 37 | 32 | 26 || 21 | 18 |16 |12 48
16| 49 | 42 | 35 || 32 | 28 | 23 |[ 19 | 16 |14 |11 63
18( 43 (37 (3t || 28 | 25 | 20 || 17 | 14 {12 |10 .80
. |20| 39|33 |28 || 26 | 22 | 18 || 15 | 13 |1 8.6 98
B |8 [22) 35130 | 25 | 28 | 2 | 17 || 14 [ 12 |10 7.8 1.19
9 “olo4| 32| 28 |28 [ 21 | 18 | 15 | 12 | 11 | 91| 72 1.42
e
T :‘,','i
Properties and Reaction Values
Scin® 491 |421 (350 (324 |27.9 |23.2 ||18.8 [16.2 (138 109
Vkps |51 |45 |41 |45 (39 (35 (|37 |35 |33 |27 For
Rykips 1260 |21.0 [183 [|16.7 |135 [10.7 [[121 |10.7 | 9.39| 7.05| explanation
R, kipsfin.| 8.32| 7.48| 6.89( 7.13| 6.18| 570 5.94| 570 546 451 of deflection
Aykips 333 1263 121.0 1123.9 117.9 1144 [1160 |138 117 | 7.74| go0 page 2.32
R, kips/in.| 4.19| 3.64| 353 3.09| 2.37| 2.31| 2.36| 2.54| 2.76| 2.03
Rkips [48 |39 |33 |35 |26 [22 |24 |23 |21 |15

Load above heavy line is limited by maximum allowable web shear.
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W BEAMS F, = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W38
Wt./ft 67 58 48 40 35 3 Deflection
Flange Width 8Y4 8Ys 8% 8% 8 8 In.
L, 8.70 8.70 8.60 8.50 8.50 8.40
Ly 39.9 35.3 30.3 25.3 22.6 20.1
6 148 129 86 72 66 A1
7 137 118 98 80 71 62 15
8 120 103 86 70 62 54 20
9 106 92 76 62 55 48 25
10 96 82 69 56 49 44 31
11 87 75 62 51 45 40 37
12 80 69 57 47 41 36 44
13 74 63 53 43 38 34 52
14 68 59 49 40 35 31 60
15 64 55 46 37 33 29 .69
16 60 51 43 35 31 27 79
17 56 48 40 33 29 26 .89
18 53 46 38 31 27 24 1.00
19 50 43 36 30 26 23 1.11
- 20 48 41 34 28 25 22 1.23
- 5
X &
3 £
w 73]
Properties and Reaction Values
S, in2 60.4 52.0 | 433 355 31.2 27.5
V kips 74 64 49 43 36 33 For
R, kips 48.7 398 | 28.2 227 18.4 15.9 explanation
A, kips/in. 13.5 12.1 9.50 8.55 7.37 6.77 | of deflection,
Rs kips 84.9 66.9 42.7 33.0 24.8 20.5 see page 2-32
R, kips/in. 13.5 11.5 6.73 6.18 4.54 4.07
R kips 96 82 61 53 41 35

Load above heavy line is limited by maximum allowable web shear.

Values of A in bold face exceed maximum web shear V.
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F, = 36 ksi BEAMS W

W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation w8 w8 w8
Wi./ft 28 24 21 18 15 13 10 Deflection
Flange Width 6% 6% 5% 5% 4 4 4 In.
Le 6.90 6.90 5.60 5.50 4.20 4,20 4,20
Ly 17.5 15.2 11.8 9.90 7.20 5.90 4.70
2 53 .01
3 57 52 39 .03
4 60 54 47 39 31 .05
5 66 56 58 48 37 31 25 .08
6 64 55 48 40 31 26 21 A1
7 55 47 41 34 27 22 18 15
8 48 4 36 30 23 20 15 20
9 43 37 32 27 21 17 14 .25
10 38 33 29 24 19 16 12 3
11 35 30 26 22 17 14 1 37
12 32 28 - 24 20 16 13 10 44
13 30 25 22 19 14 12 10 52
14 27 24 21 17 13 11 8.8 .60
15 26 22 19 16 12 10 8.2 .69
- 16 24 21 18 15 12 10 7.7 .79
e § 17 23 19 17 14 11 9.2 7.3 .89
© p 18 21 18 16 13 10 8.7 6.9 1.00
‘I'l’ e 19 20 17 15 13 10 8.3 6.5 1.11
~| &2 | 19 17 14 12 9.3 7.8 6.2 1.23
w %)
Properties and Reaction Values
S, in? 24.3 20.9 18.2 15.2 11.8 9.91 7.81
V kips 33 28 30 27 29 26 19 For
Ry kips 15.9 12.7 12,1 10.2 10.9 9.39 6.31 explanation
R, kips/in. 6.77 5.82 5.94 5.46 5.82 5.46 4.04 | of deflection,
A3 kips 21.2 15.6 16.1 12.9 13.9 11.4 6.47 | see page 2-32
R, kips/in. 3.78 2.84 2.89 277 3.52 3.65 1.86
R kips 34 26 26 23 26 24 13

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear V.
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W 6-5—4 BEAMS Fy = 36 ksi
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W6 W6 W5 W4
Wt./ft. 25 |20 |15% || 16 |12 | 9 | pefigetion ||19 | 16 | peflection || '3 | Deflection
Flange Width| 6% | 6 | 6 4 4] 4 In. 515 In. 4 In.
L, 6.406.40|6.30(4.30 [4.20 [4.20 5.30(5.30 4.30
L, 20.0116.4112.0}12.0|8.60|6.70 19.5(16.7 15.6
2 40 .02 34 02
3 40 1| 47 139 |29 04 35 04 29 .06
4159 | 46 | 38 || 40 [29 |22 07 40 | 34 .08 22 10
5(53 |42 (30 32|23 (18 10 2|27 12 17 A5
6|44 | 35|25 || 27 |19 |15 15 27 | 22 .18 14 22
713 |3 |22 23 |17 {13 .20 23] 19 24 12 .30
833 |27 (19 || 20 [14 |11 26 20 | 17 3 1 39
9120|2417 ([ 18 |13 |10 33 18 | 15 40 10 50
10126 |21 |15 | 16 |12 | 88 41 16 | 13 49 86 61
1]24 11914 | 15 |1 8.0 50 15 | 12 59
12122 |18 | 13 | 13 |10 | 73 59 13| 11 .
13120 | 16 |12 |[ 12 [ 89| 6.8 69
14119 | 15 | 11 |[ 12 [ 83| 63 80
3le
g
Nl P~
Properiies and Reaction Values
S, in8 16.7 |13.4 | 9.72|l10.2 | 7.31| 5.56 10.2 | 8.51 5.46
V kips 20 (23 |20 |j24 120 (14 For 20 |17 For 17 For
R kips 15.4 |11.6 | 8.54||11.6 | 8.54| 5.68| explanation [[13.0 [10.7 | explanation {[11.4 | explanation
R, kipsfin. | 7.60| 6.18| 5.46|| 6.18] 5.46| 4.04| of deflection, || 6.42[ 5.70{of deflection, || 6.65 of deflection,
R; kips 24.9 [16.3 |11.5 ({17.2 (11.9 | 6.63 see 18.8 |14.4 see 17.8 see
R, kipsfin. | 6.91| 475| 4.78|| 4.23] 441| 2.37| page 2-32 || 5.44| 4.69 page 2-32 || 9.36| page 2-32
R kips 42 (33 (28 |32 |27 |15 3B |3 35

*Indicates noncompact shape.
Load above heavy line is limited by maximum allowable web shear.
Values of A in bold face exceed maximum web shear V.
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F, = 36 ksi BEAMS M 1412
M Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation M 14 M12
W/t 18 Deflection 1.8 10.8 10 Deflection
Flange Width 4 in. 3% 3 3Va In.
Le 3.60 2.70 2.50 2.30
L, 4.00 3.00 3.10 3.30
3 87 02 61 55 51 02
4 84 .03 48 43 H .03
5 67 04 38 35 33 .05
6 56 .06 32 29 27 07
7 48 .09 27 25 23 10
8 42 A1 24 22 20 13
g 37 14 21 19 18 17
10 33 .18 18 17 16 20
11 30 21 17 16 15 25
12 28 25 16 14 14 29
13 2 30 15 13 13 35
14 24 34 14 12 12 40
15 22 40 13 12 11 46
16 21 45 12 11 10 52
17 20 51 11 10 10 59
= | B | 18 19 57 11 10 9.1 66
< | P |19 18 63 10 9.1 8.6 74
& | g |2 17 70 10 8.6 8.2 82
"1 8| 2 15 85 8.6 7.8 74 99
wl o | 24 14 1.01 79 7.2 6.8 1.18
26 13 119 73 6.6 6.3 1.38
28 12 1.38 6.8 6.2 58 1.61
30 11 158 6.3 58 54 1.84
32 10 1.80
34 10 2.03
Properties and Reaction Values
S in3 21.1 , 120 10.8 10.3
V kips 43 For 31 28 26 For
R, kips 7.98 explanation 591 475 443 explanation
Re t{g:/m- (oAt | of deflection, 121 380 35% | of defiection,
R, kips/in. 161 |Seepage232) - iog 1.00 4o | Seepage2:32
R kips 16 12 9 8

Load above heavy line is limited by maximum ailowable web shear.
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M 10-8-6-5 BEAMS Fy = 36 ksl
M Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation M 10 M 8 M6 M5
Wt./ft. 9 | 8 | 75 peflection ||_5-5| Deflection || 44| Deflection ||18:-% | Deflection
Flange Width | 2% | 2% | 2% In. 2V In. 1% In. 5 n.
L 2.60 1230 | 2.20 2.40 1.90 5.30
L, 2.70 | 2.70 | 2.70 2.50 2.40 19.3
1 20 004
2145 |40 |37 01 31 01 19 02
3141 (37 |35 02 24 .03 13 04 46 04
4|31 |27 |26 .04 18 .05 10 07 38 .08
5125 |22 |21 .06 15 .08 76 A0 31 A2
6120 |18 |17 .09 12 1 6.3 15 25 .18
7118 16 15 A2 10 15 5.4 .20 22 24
8|15 (14 {13 16 9.1 20 48 .26 19 31
9|14 12 12 .20 8.1 .25 4.2 33 17 40
10]12 (11 |10 25 7.3 31 38 M 15 49
1111 [ 10 9.5 .30 6.7 37 35 50 14 59
12410 921 87 35 6.1 44 3.2 59 13 4l
% l®[13] 95 85| 80 42 56 52 29| .69
X | P (14] 88| 79| 74 48 52 .60 2.7 80
B|c|15] 82| 73| 69 55 49 69
I lg|16]| 77| 69| 65 63 46 79
W@ (17| 72| 65| 61 7 43 89
18| 68 61| 58 80 4.1 1.00
2| 61| 55| 52 98 37 1.23
22| 56| 50| 47 1.18
24 51| 46| 43 1.42
Properties and Reaction Values
S in3 7761 6.94 | 6.57 462 240 9.63
| V kips 23 120 [19 For 16 For 10 For 23 For
Ry kips 5.25| 3.66 | 3.38 | explanation || 4.01| explanation || 2.96 | explanation || 16.4 | explanation
R, kips/in. 3.73| 3.35 | 3.09 |of deflection, || 3.21 |of deflection,|| 2.71 |of deflection, | 7.51 | of deflection,
R, kips 5.76 | 4.61 | 3.98 see 4.40 see 3.25 see 234 see
R, kips/in. 115 947 .778| page 2-32 || 1.00| page 2-32 .884( page 2-32 || 9.28| page 2-32
R kips 10 8 7 8 6 43

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear V.
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F, = 36 ksi BEAMS S 2420

S Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation S24 S 24 S 20 S20
Wi./ft 121 1106 || 100 [ 90 | 80 | pefiection |36 86 75 | 66 | peflection
Flange Width | 8 T (|7 | 7% 7 In. TYa 7 6% [ 6% In.
Le 8.50 | 8.30 || 7.60 | 7.50 | 7.40 7.60 | 7.50 || 6.70 | 6.60
Ly 16.6 | 16.2 || 12.2 [ 12.0 | 11.8 15.1 (148 || 11.8 | 11.5
5 468 366 .03
6 515 | 432 | .04 436 | 386 || 338 |_291 04
7 1 564 450 | 423 .05 373 | 351 || 290 | 269 .06
8 [ 511 | 437 || 394 | 370 | 346 07 327 | 307 || 253 | 236 .08
9| 454 [ 422 || 350 | 320 | 308 08 290 | 273 || 225 [ 209 10
10 | 409 | 380 || 315 | 296 | 277 .10 261 | 246 |} 203 | 188 12
11| 372 | 346 || 287 | 269 | 252 12 238 | 223 || 184 | 171 15
12 341 [ 317 || 263 | 247 | 231 15 218 | 205 |[ 169 | 157 18
13 314 | 202 || 242 | 228 | 213 A7 201 | 189 || 156 | 145 21
14| 292 | 272 || 225 | 212 | 198 20 187 | 175 || 145 | 135 24
15| 272 | 253 [} 210 | 197 | 185 23 174 | 164 || 135 | 126 28
16| 255 | 238 || 197 | 185 | 173 26 163 | 153 || 127 | 118 31
17| 240 | 224 || 185 | 174 | 163 .30 154 | 144 || 119 [ 11 36
18| 227 | 211 [ 175 | 165 | 154 33 145 1 136 || 113 | 105 40
19| 215 | 200 || 166 | 156 | 146 37 138 | 129 || 107
20§ 204 | 190 || 158 [ 148 | 139 41 131 | 123 {| 101 94 49
21| 195 | 181 || 150 | 141 | 132 45 124 | 117 90 54
186 | 173 || 143 | 135 | 126 50 19 | 112 92 | 86 59
~ | 23| 178 | 165 || 137 | 129 | 121 54 114 | 107 88 | 82 65
% | 8124|170 | 158 || 131 | 123 | 116 59 109 | 102 84 [ 79 71
< Iy 25| 163 | 152 |[ 126 | 118 } 111 64 105 | 98 81 75 77
Q| c|26| 157 | 146 || 121 | 114 | 107 69 101 94 78| 72
L lel27] 151 141 || 117 | 110 [ 103 75 97 | 91 75| 70 90
S| 8128 146 | 136 113 [ 106 | 99 80 93 | 88 72 | 67 96
Wiovm|s0| 13 | 127 |[ 105 | 99 | 92 92 87 | 82 68 | 63 1.11
32| 128 | 119 99 | 93 | &7 1.05 82 | 77 63 | 59 1.26
34 | 120 | 112 93 | 87 1 8 1.18 7l 72 60 | 55 1.42
36 | 114 | 106 88 | 82 | 77 1.33 73| 68 56 | 52 1.59
38| 108 | 100 83| 78| 73 1.48 69 [ 65 53 | 50 1.77
40| 102 | 95 79 74| 69 1.64 65 | 61 51 47 1.97
421 97| A 751 7 66 1.81 62 | 68 48 | 45 247
41 93 | 86 72 | 67| 63 1.98 59 | 56 46 | 43 2.38
46| 89 | 83 69 60 217 57 | 53 4 | 4 2.60
48| 8 | 79 66 | 62 | 58 2.36 54 1 51 42 | 39 2.83
50| 82 | 76 63 | 59 | 55 2.56 52 | 49 4 38 3.07
52| 79| 73 61 57 | 53 2.77
54| 76 | 70 58 | 55 51 2.99
56| 73 | 68 56 | 53 | 50 321
58| 70 | 66 54 | 51 48 3.45
60 63 53 | 49 | 46 3.69
Properties and Reaction Values
S, in? 258 240 199 187 175 165 |165 ({128 (119
V kips 282 (219 257 |216 [178 For 234 |193 (183 |145 For
R, kips 950 | 737 || 77.4 | 65.0 | 520 {explanation|} 832! 686 | 61.3 | 48.7 |explanation
Ry kipsin. | 19.0 | 147 || 17.7 | 149 | 119 |of deflection,| 19.0 | 157 151 | 12.0 [of deflection,
R; kips 152 [104 122 | 940 | 67.3 see 140 (105 920 | 653 see
R.kipsin. | 11.7 | 5.46|f 121 | 7.16| 366| page2:32 || 168 9.42 9.86| 4.96| page 2-32
R kips 162 [123 139 {117 80 150 124 [{114 83

Load above heavy line is limited by maximum allowable web shear.
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S 18-15-12 BEAMS Fy = 36 ksi
S Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation S18 S$15 §$12 S$12
Wt./ft' 70 | 54.7 Deflection 50 |42.9 Deflection 50 1408 35 |31.8 Deflection
Flange Width| 6% | 6 in. 5% | 5% In. 5% [ 5% || 5% | & in.
L 6.60[6.30 6.00 | 5.80 5.80 | 5.50 || 5.40 [ 5.30
L, 11.1[10.7 10.8[10.6 13.9[13.4][10.7]10.5
3 237 02
4369 02 | 238 03 |[201 | 160 || 148 | 121 03
5326 | 239 03 |205 178 04 | 161 [14a | 121115 .05
6| 272 [236 05 || 171 [157 06 [ 134 [ 120 101 | 96 07
7| 233 | 502 07 || 147 { 135 08 | 115|103 | 86| 82 10
8| 204 | 177 09 |/ 128|118 A0 || 101 | 0| 76| 72 13
9| 181 | 157 11 114 1 105 13 89| 80| 67| 64 A7
10 | 163 | 142 44 || 103 | o4 16 80| 72| 61| 58 20
11| 148 | 129 A7 93 | 86 20 73| 65| 55| 52 25
121136 | 118 20 86 | 79 24 67| 60| 50| 48 29
131126 | 109 23 79| 73 28 62| 55| 47| 44 35
141117 | 101 27 73| 67 32 57 | 511 43| 4 40
15 109 | 94 31 68 | 63 37 54| 48| 40| 38 46
16| 102 | 89 35 64 | 59 42 50| 45| 38| 36 52
17| 96| 83 39 60 | 56 47 47| 42| 36| 34 59
18| 91| 79 44 57 | 52 53 45| 40| 34| 32 66
19| 86| 75 49 54 | 50 59 42| 38| 32| 30 74
20| 82| 71 55 51 | 47 .66 40| 36| 30| 29 82
21| 78| 67 60 49 | 45 72 38| 34| 20 27 90
~|22| 74| 64 66 47 | 43 79 37| 33| 28| 26 99
s|8|23| 71| 62 72 45 | 41 87 35| 31| 26| 25| 1.08
o|>|24| 68| 59 79 43| 39 94 34| 30| 25| 24| 118
S| £(25| 65| 57 .85 41| 38 1.02 32| 29 24| 23] 128
"|§|26| 63| 54 82 38| 36| 1.1 31| 284 23| 22| 138
“Wiaior| 60| 52| 1.00 38| 35| 1.19 30| 27 22| 21| 149
28| 58| 51| 107 37| 34| 128 29| 261 22| 21| 1.61
29| 56| 49| 115 35| 33| 138 28| 251 21| 20| 172
30| 54| 47| 1.23 34| 31| 147 27| 241 20| 19| 184
31| 53| 46| 1.31 33| 30| 157
32| 51| 44| 140 32| 30| 168
33| 49| 43| 149 31| 29| 178
34| 48| 42| 158 30| 28| 1.89
35| 47| 40| 167 29| 27| 201
36| 45| 39| 177 29| 26| 212
37| 44| 38| 1.87
38| 43| 37| 197
40| 41| 35| 218
42| 39| 34| 241
44| 37| 32| 264
Properties and Reaction Values
Scin3  [103 |B89.4 64.8[59.6 50.8]45.4 [[38.2 [36.4
V kips 1184 |19 For {119 |89 For |[119 |80 |[74 |e0 For
R, kips | 63.4| 41.1 | explanation || 44.9(33.6 | explanation || 58.7|39.4 ((30.2 |24.7 | explanation
B, kips/in. | 16.9| 11.0 |of deflection,|] 13.1| 9.77|of deflection,|( 16.3]|11.0 |[10.2 | 8.32|of deflection,
Rykips  |102 | 53.1 see 65.6(424 | 5% o5 || 94.3|520 (421 1312 pagseeg-32
R, kips/in. | 17.7| 4.82 page 2:32 || 10.9| 4.55| P28 25.1| 7.63| 7.35| 4.02
kips 123 |70 91 |58 116 |78 |66 [45

Load above heavy line is limited by maximum allowable web shear.
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F, = 36 ksi BEAMS S 10-8.7-6

S Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation S10 S8 S7 S6

W/t | 35 1254 |periection|| 23 | 18-4 Ipefiection|| 20 | 153 |peflection|['7-25] 12-5 | pefiection

Fiange Width| 5 | 4% In. 4% | 4 In. 3% | 3% In. 3% | 3% In.

L, 5.20|4.90 4.40(4.20 4.1013.90 3.80|3.50
Ly, 11.2(10.6 10.319.90 10.0 {9.50 9.90{9.20
80 .004
171 01 102 01 91 01 69 140 02
155 02 86 | 62 03 64 | 51 .03 46 |39 04

116 [ 90 .04 64 | 57 05 48 | 42 .06 35 |29 07
93| 78 .06 51 | 46 .08 38 | 33 .09 28 |28 10
78 | 65 .09 43 | 38 A 32 | 28 A3 23 |19 15

67 | 56 12 37 ] 33 15 27 | 24 A7 20 |17 20
58 | 49 .16 32| 29 20 24 |21 22 17 |15 26
62 i 43 20 291 25 25 21 | 18 .28 15 |13 33
47 | 39 25 26 | 23 3 19 | 17 35 14 |12 A1
42 | 36 30 23| 21 37 17 | 15 42 13 |11 50
39| 33 35 211 19 44 16 | 14 51 12 110 59

30 42 20 | 18 52 15 | 13 .59 1] 90| .69
33| 28 48 18 | 16 60 14 | 12 69 10 | 83} .80
31| 26 .55 17| 15 69 13 | 1 .79
20 24 .63 16 14 79 12 1 10 90
27| 23 .7 15| 13 .89
26| 22 .80 14| 13 1.00

231 20 .98 131 1 1.23
21| 18 1.19
19| 16 1.42

F, = 36 ksi
Span in Feet
NN N —b b ook ed b ok weh —A b
ANO ONONPAW VN2V OUTEWN —
[/
[+2]

Properties and Reaction Values

S ir.\.3 29.4 (24.7 For 16.2 |14.4 For 12.1 {105 For 8.77| 7.37 For
V kips 86 {45 |explanation(i 51 {31 [explanation|| 45 (25 [explanation({40 {20 !explanation
Rokips  |30.71208 | of || 262(161 | o |25 140 | o  ||242 |12 of
Ry kipsiin. | 1411 7.301 geecnon |1 105 | 6441 qoqereon 1107 | 5.99 ypecon 11110 | 551 yoqortion
R;kips | 654|248 366 pago 39.0 188 | o page 386 (162 | o 388 187 | o page
R, kipsfin. | 26.1 | 3.75 154 | 3.57 203 | 357 9e |iog.g | 3.55| Se€ Pag
Rkips |89 |38 282 g3 |3t 232 |lg3 |29 232 g3 |26 282

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear V.
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S 5-4-3 BEAMS Fy, = 36 ksi
S Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation §$5 S4 S$3
W/t 14.75| 10 Deflection 85 |77 Deflection 75157 Deflection
Flange Width | 3v4 | 3 in. 2% | 2% In. 2% | 2% In.
L, 3.5013.20 3.00{2.80 2.60 | 2.50
L, 9.90 | 9.10 9.50 [ 9.00 10.1 {9.40
1171 005 38 01 30 15 01
2148 |31 .02 27 |22 02 15 |13 .03
3(32 |26 .04 18 16 .06 10 8.9 07
4124 19 .08 13 12 10 77| 67 A3
5(19 16 12 11 9.6 15 62| 53 .20
616 13 .18 89| 80 22 51| 44 29
7|14 11 24 77| 69 30
8|12 9.7 31 6.7 6.0 39
9|11 8.7 40 60| 54 .50
10| 96 7.8 49 54 48 61
11] 881 71 .59
12} 80| 65 Na
3|e
[
Mg :,%
Properties and Reaction Values
S in? 6.09| 492 3.39( 3.04| 1.95| 1.68
V kips 36 |15 For 19 (11 For 15 7 For
Rikips 1238 |103 | explanation |/14.5 | 8.60( explanation (143 | 6.94] explanation
gz t!PS/'n- 1(1)1 1'15-23 of deflection, 25-25 ggg of deflection, 2113-39 ‘7‘23 of deflection,
ips } . . ) } g . . g
R, kips/in. |45.3 | 3.68 | 568 P298 232 |I957 | 375| Se€ PAge 232 557 | 35| See page 2:32
R kips 65 |24 42 (22 43 |21

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear V.
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Fy, = 36 ksi BEAMS 18-15
Channels
Allowable uniform lcads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation MC 18 C15
W/t 58 | 51.9 [ 458 [ 42.7 | pesiection |50 | 40 | 33.9 | pefiection
Flange Width | 4% 4 4 4 In. 3% 3% 3% In.
L, 6.70 6.60 6.40 6.40 7.50 7.10 6.80
21363 .005 309 225 01
31 360 311 259 233 .01 258 223 173 01
4 270 251 231 222 02 194 167 151 02
5( 216 201 185 177 .03 155 134 121 04
6 180 167 i54 148 .04 129 112 101 .05
7 154 143 132 127 .06 111 96 86 .07
8 135 125 116 111 08 97 84 76 10
9 120 112 103 99 .10 86 74 67 12
10 108 100 93 89 A2 77 67 60 15
11 98 91 84 81 15 70 61 55 .18
12 90 84 77 74 .18 65 56 50 21
13 83 77 71 68 21 60 52 47 25
14 77 72 66 63 24 55 48 43 .29
15 72 67 62 59 .28 52 45 40 .33
16 68 63 58 55 32 48 42 38 .38
17 64 59 54 52 .36 46 39 36 43
_ g 18 60 56 51 49 40 43 37 34 A48
2 2 19 57 53 49 47 45 4 35 32 .54
Slc|20| 54| 5 | 46 | 44 50 39 | & | 30 60
g 21 51 48 44 42 .55 37 32 29 .66
w> (% 22 49 46 42 40 .60 35 30 27 72
23 47 44 40 39 .66 34 29 26 79
24 45 42 39 37 71 32 28 25 .86
25 43 40 37 35 .78 31 27 24 93
26 42 39 36 34 .84 30 26 23 1.01
28 39 36 33 32 97 28 24 22 1.17
30 36 33 31 30 1.12 26 22 20 1.34
32 34 31 28 28 1.27 24 21 19 1.52
34 32 30 27 26 1.43 23 20 18 1.72
36 30 28 26 25 1.61 22 19 17 1.93
38 28 26 24 23 1.79
40 27 25 23 22 1.98
42 26 24 22 21 219
44 25 23 21 20 2.40
Properties and Reaction Values
S in? 751 | 697 | 643 | 616 538 | 465 | 420
V kips 181 156 130 117 For 155 112 86 For
g1 E@ps/ %g ﬁg ‘11?3 C;»gg explanation ?;(1) 4;3 342 | explanation
ipsfin. . : . . f deflection, . 12, 9.50 | of defiection,
gﬁ Gps | 94 | 780 | STO | 487 ofdeloction | 996 | 617 | 4t | lecton
4 kips/in. 18.7 8 . . g 23.0 883 | 4.02
Rkps | 115 | 99 [ 1 | s | Pa9e2% | 151" | g3~ | 56 | P92
Load above heavy line is limited by maximum allowable web shear.
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13 BEAMS Fy, = 36 ksi
Channels
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation MC 13
Wi/t 50 40 35 31.8 Defiection
Flange Width 4% 4% 4% 4 In.
L, 9.60 9.10 8.90 8.70
2 295 210 .01
3 232 202 167 140 .02
4 174 151 140 132 .03
5 139 121 112 106 04
6 116 101 93 88 .06
7 100 86 80 76 .08
8 87 76 70 66 1
9 77 67 62 59 14
10 70 60 56 53 A7
11 63 55 51 48 .21
12 58 50 47 44 25
13 54 47 43 41 .29
14 50 43 40 38 34
15 46 40 37 35 39
16 44 38 35 33 44
17 41 36 33 31 .50
— 5 18 39 34 3 29 .56
2 L 19 37 32 29 28 .62
8| |2 35 30 28 26 69
I s 21 33 29 27 25 .76
w c% 22 32 27 25 24 .83
23 30 26 24 23 91
24 29 25 23 22 .99
25 28 24 22 21 1.07
26 27 23 21 20 1.16
27 26 22 21 20 1.25
28 25 22 20 19 1.35
29 24 21 19 18 1.44
30 23 20 19 18 1.55
3 22 20 18 17 1.65
32 22 19 17 17 1.76
Properties and Reaction Values
Scind 48.4 42.0 38.8 36.8
V kips 147 105 84 70 For
R, kips 64.3 45.7 36.5 30.6 explanation
g ||| e | g2 | e
ips : . ! -
R kips/in. 376 13.6 689 407 see page 2-32
R kips 130 92 72 51

Load above heavy line is limited by maximum allowable web shear.

AMERICAN INsTITUTE OF STEEL CONSTRUCTION



F, = 36 ksl BEAMS 12
Channels
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation C12 MC 12 MC 12
Wt./ft 30 25 | 20.7 50 45 40 35 31 10.6 Deflection
Flange Width | 3% 3 3 4% 4 3% | 3% | 3% 1% In.
L, 6.10 | 5.90 | 570 || 11.2 | 10.8 [ 10.5 | 10.2 | 9.90 [{ 1.80
2| 176 | 134 289 | 246 | 204 66 01
3130 | 116 |97 |[ 216 | 202 | 187 | 161 | 128 || 44 02
4) 97 | 87 | 77 162 | 151 | 140 | 130 | 122 || 33 .03
5| 78 | 69 | 62 129 | 121 | 112 | 104 | 97 || 27 .05
6| 65 | 58 | 52 108 | 101 94 | 87 | 81 || 22 07
7| 56 | 50 | 44 92 | 8 | 80 | 74 | 70 | 19 .09
8] 49 43 39 81 76 70 65 61 17 12
9| 43 | 39| 34 72| 67| 62 | 58 54 | 15 15
10| 3 | 3 | 31 65 | 60 56 | 52 | 49 || 18 19
1| 3 | 32| 28 59 55 | 51 41 | 44 |l 12 23
12| 32 | 29 | 26 54 | 50 | 47 | 4 | 41 || 11 27
13 30 | 27 | 24 50 | 47 | 43| 40 | 37 || 10 31
14| 28 | 25 | 22 46 | 43 | 40| 37| 3B 95 .36
15( 26 | 23 | 21 43 | 40| 37 | 3 | 32 8.9 42
16 24 | 22| 19 40 | 38| 3| 32| 30 8.3 48
171 23 | 20 | 18 38 [ 3 [ 33| 31 29 7.8 54
= |3 [18] 2 19 | 17 36 | 34| 3 29 | 27 74 60
2| o119 20 18 | 16 34 | 32| 304 27 26 70 67
Slel2o]| 19 17 | 15 32| 30| 28| 26 | 24 6.6 74
hlgl2t] 19 17 | 15 31 2| 27| 25| 23 6.3 82
wigsl22l 18 16 | 14 29 27 | 26 | 24 | 22 6.0 90
23| 17 15 | 13 28 | 26| 24| 23 | 2 5.8 98
24| 16 14 | 13 27 | 25 2| 21 2 5.5 1.07
25| 16 14 | 12 2% | 24 | 2| 2 19 5.3 1.16
2% 15 13 | 12 25| 23 2| 20 19 5.1 1.26
28| 14 12 | 1 23] 2| 2 19 17 47 1.46
30| 13 12 | 10 2 | 2 19 17 16 44 167
Properties and Reaction Values
S in2 270 (241 (215 || 449| 420 390 361 |338 || 9.23
V kips 88 167 |49 144 | 123 |102 |81 64 33 For
R, kips 341 (259 |188 || 651 | 555 | 46.0 | 364 |288 || 7.76 | explanation
R kips/in. | 121 | 9.20 | 670 || 198 | 169 | 140 {111 | 879 || 451 | of deflection
Rikips | 626 (348 1216 (180 |103 | 77.3 |545 |384 || 939 | goq page 2.32
Ry kips/in. | 135 | 590 | 228 | 424 | 263 | 150 ( 742 3.69 || 113
kips 76 |5 |30 134 |115 | 95 [75 |51 13

Load above heavy line is limited by maximum allowable web shear.
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10 BEAMS Fy = 36 ksi
Channels
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation c10 MC 10 MC 10  [{MC 10||MC 10
Wi./ft 30 |25 |20 [15.3 |/ 41.1]33.6|28.5| 25 |22 8.4 6.5 | Deflection
Flange Width| 3 2% | 2% | 2% || 4% | 4% | 4 3% [ 3% || 12 || 1% In.
L, 6.10 | 5.80 | 5.50 | 5.30 || 11.5 [ 10.9 | 10.5 || 9.10 | 8.80 || 1.90 {| 1.10
11194 [ 151 229 49 44 .002
21 149 | 131 [ 109 | 69 227 [ 166 | 122 || 109 46 32 .01
3] 99 87 | 76 | 65 151 | 133 | 121 106 | 84 || 31 21 .02
41 75 66 | 57 | 49 113 | 100 91 79| 74 (|28 16 .04
5| 60 52 | 46 |39 91 80 73 63 | 59 18 13 .06
6| 50 44 | 38 | 32 76 67 61 53 | 49 15 11 .08
7| 43 37 | 33 |28 65 57 52 45 | 42 13 9.1 1
8| 37 33| 28 |24 57 50 46 40 | 37 || 12 8.0 14
9 33| 29| 25 |22 50 | 44| 40 35 | 33 (| 10 74 .18
10| 30 26 | 23 |19 45 40 36 32| 30 9.2 6.4 22
11 27 24 | 21 18 4 36 33 29 | 27 8.4 5.8 27
12| 25 22 |1 19 |16 38 33 30 26 | 25 77 53 32
13| 28 20 | 18 |15 35 31 28 24 | 28 71 49 .38
14| 21 19 | 16 14 32 29 26 23 | 21 6.6 45 44
15 20 17 1 15 | 13 30 27 24 21 20 6.1 42 .50
16| 19 16 | 14 | 12 28 25 23 20 | 18 5.8 4.0 57
— g |17] 18 15113 | 1 27 24 21 19 | 17 5.4 3.7 .65
2 L8| 17 151 13 | 11 25 22 20 18 | 16 5.1 35 .72
B|c 19| 16 141 12 (10 24 21 19 17 | 16 49 33 81
g2 15 13 | 11 9.7 23 20 18 16 | 15 46 3.2 .89
Mg &2 14 12| 11 9.3 22 19 17 15 | 14 44 3.0 .98
22 14 12 | 10 8.8 21 18 17 14 | 13 4.2 29 1.08
23| 13 1 99| 85 20 17 16 14 | 13 4.0 2.8 1.18
24 12 1 95| 8.1 19 17 15 13 | 12 38 2.7 1.29
Properties and Reaction Values
S in8 20.7 | 182 {158 (135 31.5( 27.8 |25.3 [|22.0 (205 6.40 || 4.42
V kips 97 76 |55 35 115 |83 |61 55 42 24 22 For
Ry kips 40.0 | 31.2 |225 (143 59.1(42.7 |31.6 ||28.2 [21.5 6.94 || 3.95 | explanation
R, kips/in. | 16.0 | 125 | 9.01| 570 18.9| 13.7 | 10.1 9.03| 6.89|f 4.04|( 3.61 |of deflection,
R; kips 744 | 51.4 [31.4 (158 [|110 | 67.4 (429 |[36.2 |24.2 757 543 see
R, kips/in. | 42.8 | 20.4 | 7.64| 1.94| 53.7| 20.2 | 8.17( 584| 260 1.07) 1.06| page 2-32
R kips 96 75 |[54 23 125 |91 |67 57 33 11 9
Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear.
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F, = 36 ksl BEAMS 9
Channels
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation Cc9 MC9
Wi/t 20 15 13.4 25.4 23.9 Deflection
Flange Width 2% 2% 2% 3% 3% In.
L, 5.60 5.30 5.20 9.90 9.80
1 116 .002
2 97 74 60 117 104 01
3 65 54 51 94 91 02
4 49 4 38 7 68 04
5 39 33 3t 56 54 .06
6 32 27 25 47 45 .09
7 28 23 22 40 39 12
8 24 20 19 35 34 16
9 22 18 17 3 30 20
10 19 18 15 28 27 25
11 18 15 14 26 25 30
12 16 14 13 24 23 36
13 15 13 12 22 21 42
14 14 12 1 20 19 49
15 13 " 10 19 18 56
= | 3 | 18 12 10 95 18 17 63
X | 9 |47 1 9.6 9.0 17 16 72
S| <c | 18 1 9.0 8.5 16 15 80
bl s |19 10 8.6 8.0 15 14 80
w & | 20 9.7 8.1 76 14 14 99
21 9.3 7.7 7.3 13 13 1.09
22 8.8 7.4 6.9 13 12 1.20
Properties and Reaction Values
S in® 135 1.3 10.6 19.6 18.9
V kips 58 a7 30 58 52 For
e | 3| Sp | G| W | 3R | oo
ips/in. . . 5.5 . 9.50 i
R, kips 303 19.9 147 457 383 sg; dpe;';:“z?gz
R, kips/in. 14.8 3.81 2,08 11.3 7.91
R kips 62 33 22 69 61

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear.
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8 BEAMS F, = 36 ksi
Channels
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation C8 MG 8 MG 8 MC 8
Wi./ft 18.75 | 13.75 | 11.5 228 | 214 20 18.7 8.5 Deflection
Flange Width | 2% 2% 24 3. 3% 3 3 17 In.
L, 570 | 5.30 | 5.10 10.6 | 10.5 8.80 | 8.60 3.40
11112 70 .003
21 79 65 51 98 86 |l 92 81 41 01
3 53 43 39 77 74 65 63 28 .03
41 40 33 29 58 55 49 47 21 .04
5] 32 26 23 46 44 39 38 17 07
6| 26 22 20 38 37 33 31 14 10
71 23 19 17 33 32 28 27 12 14
8 20 16 15 29 28 24 24 10 .18
9] 18 14 13 26 25 22 21 9.3 23
10| 16 13 12 23 22 20 19 8.4 28
i1 14 12 11 21 20 18 17 76 34
12 13 11 9.8 19 18 16 16 7.0 40
131 12 10 9.0 18 17 15 15 6.5 47
14 # 9.3 8.4 16 16 14 13 6.0 .55
151 11 8.7 7.8 15 15 13 13 5.6 63
16 9.9 8.1 73 14 14 12 12 52 n
B ‘g:')' 17 9.3 76 6.9 14 13 12 11 49 81
z i |18 8.8 7.2 6.5 13 12 11 10 47 .90
®(E119] 83| 68 | 62 12 12 10 9.9 44 1.01
"|8|20| 79| 65| 59 [ 12 | 11 98 | 94 || 42 112
o
Properties and Reaction Values
S in® 11.0 9.03 8.14 16.0 15.4 13.6 13.1 5.83
V' kips 56 35 25 49 43 46 41 21 For
R, kips 271 | 169 123 30.1 1 265 267 | 236 797 | explanation
Rokipsin. | 116 | 720 | 523 || 101 | 891 || 950 | 839 || 425 | of deflection,
R kips 433 | 212 | 131 || 412 | 339 | 365 | 303 862 | soq page 2-32
R, kips/in. | 22.7 5.46 2.09 11.3 7.68 9.79 6.73 1.41
A kips 68 40 20 65 58 60 53 14
Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear.
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2-86

F, = 36 ksi BEAMS v
Channels
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation c7 MC7
Wt./ft 14.75 12.25 9.8 22.7 19.1 Deflection
Flange Width 2V 2Va 2Ys 3% 3% In.
L, 5.60 5.30 5.10 11.90 11.40
1 84 63 101 .003
2 56 50 42 98 71 .01
3 37 33 29 65 59 03
4 28 25 22 49 44 05
5 22 20 18 39 35 .08
6 19 17 15 33 30 A1
7 16 14 13 28 25 .16
8 14 12 11 24 22 .20
9 12 11 97 22 20 26
10 11 10 8.8 20 18 32
11 10 9.1 8.0 18 16 38
12 9.3 8.3 7.3 16 15 46
13 8.6 7.7 6.7 15 14 54
14 8.0 71 6.3 14 13 62
15 75 6.7 5.8 13 12 72
- 16 7.0 6.2 55 12 1 .82
.F) g
X i
8| =
I s
&
Properties and Reaction Values
S¢in? 7.78 6.93 6.08 13.6 123
V kips 42 32 21 51 35 For
R, kips 21.8 16.3 10.9 33.6 235 explanation
Ry kips/in 9.96 7.46 4.99 12.0 8.36 of deflection
R kips 335 21.7 11.9 515 30.1 see page 2-32
R, kipsfin. 17.6 7.40 2.21 223 7.63
R kips 57 42 20 76 53

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




6 BEAMS F, = 36 ksi
Channels
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation C6 MC 6 MC 6 MC 6
Wi./ft 13 10.5 8.2 18 15.3 16.3 | 15.1 12 Deflection
Flange Width | 2% 2 1% 3% 3% 3 3 22 In.
L, 570 | 540 | 5.10 129 | 10.4 11.0 | 10.8 7.20
1176 54 35 65 54 004
2| 4 36 32 85 59 62 55 45 .01
3| 28 24 21 48 41 42 40 30 .03
41 2 18 16 36 30 31 30 22 .06
5( 17 15 13 29 24 25 24 18 .09
6 14 12 11 24 20 21 20 15 A3
7| 12 10 9.0 20 17 18 17 13 .18
8| 10 9.1 79 18 15 16 15 11 24
9] 93 8.1 7.0 16 14 14 13 10 30
10| 84 73 6.3 14 12 12 12 9.0 37
11 7.6 6.6 57 13 11 11 1 8.2 45
12| 70 6.1 5.3 12 10 10 10 75 54
13| 64 5.6 49 1 9.4 9.6 9.2 6.9 63
141 6.0 5.2 45 10 87 8.9 8.6 6.4 73
8| e
(=
&
Properties and Reaction Values
Scin? 580 | 506 | 4.38 991 | 847 868 | 832 6.24
V kips 38 27 17 33 29 32 27 27 For
A, kips 211 15.2 9.65 |[ 23.9 17.7 237 19.9 15.0 explanation
R, kipsfin. | 10.4 746 | 475 9.01 8.08 8.91 751 7.37 | of deflection,
R, kips 345 | 210 10.7 328 | 254 323 | 250 218 | e page 2-32
R, kips/in. | 24.8 9.21 238 || 11.7 10.4 11.3 6.78 8.10
R kips 58 41 19 55 48 65 46 4

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear.

AnMERICAN INSTITUTE OF STEEL CONSTRUCTION



F, = 36 ksi BEAMS 5-4-3
Channels
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation C5 C4 C3
Wi./ft 9 6.7 | Deflection ||7-25] 94 | Deflection 6 5 A1 | Defiection
Flange Width| 174 | 1% In. 1% | 1% in. 1% | 1% | 1% In.
L, 5.60 | 5.20 5.90 | 5.40 6.70 | 6.30 | 6.00
1 .47 27 .004 33 21 .01 20 18 15 .01
2|26 22 .02 16 14 .02 99| 89| 79 .03
3|17 14 .04 11 9.3 .05 66| 60| 53 07
4113 11 .07 82| 69 .09 501 45| 40 12
5|10 8.6 1 66 | 56 14 40| 36| 32 19
6| 85| 72 16 55| 46 .20 33| 30| 26 27
71 73| 62 22 47 | 40 .27
8| 64| 54 .29 4.1 3.5 .36
9| 57| 48 .36 37| 341 45
10| 5.1 43 45 33| 28 .56
11 47| 39 54
12| 431 36 .64
8le
g
w2
Properties and Reaction Values
S in.® 356 3.00 229 1.93 138 1.24 1.10
V kips |23 14 For 18 1 For 15 1 7 For
21 |lgps/_ 1;.57)2 gg? explanation 13.‘153 Zg; explanation 11;“26 12.?3 ggz explanation
ipsfin.| 7. 51 |of deflection,|| 7- 37 |of deflection,|| 8. : ! '
AR E e A e O
ips/in. [ 13. . g . . . 7 128 .67
Rkips |42 |19 | Pa0e232 |49 |gp° | PAGe232 [ " 35" |gp | Page 232
Load above heavy line is limited by maximum allowable web shear.
Values of A in bold face exceed maximum web shear.

AMERICAN INsTITUTE OF STEEL CONSTRUCTION




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W44
Wt./ft 198
Flange Width 11%
10.6
11.2

Deflection
In.

1220
1140

Span in Feet

Properties and Reaction Values

S in2 983 889
V kips ‘ 755 680

R, kips explanation
A kips/in.

: - - - of deflection,
R, kips see
page 2-32

Load above heavy line is limited by maximum allowable web shear




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W 40

Wi/t 298 268 244 221 192%
Flange Width 17% 17% 17% 17% 17%
16.0 15.9 15.9 15.9 12.8
23.6 21.2 19.0 16.7
1090

Deflection

Span in Feet

Sx in.3

V kips
R, kips
R, kips/in.

?xglafllnation
. . X . . . of deflection,
R kips oot
R, kips/in.
R kips
*Indicates noncompact shape.

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W 40

Wt./it 655 593 480 | 436 ([ 397

Flange Width 167 | 16% 16% | 16 | 16%

151 | 14.9 . 147 | 145 | 144

457 | #1.7 . 344 | 314 | 29.0°

Deflection
In.

3440 | 3080 2440 | 2220
3350 | 3030 2440 | 2210 |_2000

3170 | 2860 2310 | 2090 | 1910
3000 | 2710 2190 | 1980 | 1810
2850 | 2570 2080 | 1880 | 1720
2710 | 2450 1980 | 1790 | 1630

2590 | 2340 1880 { 1710 | 1560
2480 | 2240 1810 | 1640 | 1490
2370 | 2150 1730 | 1570 | 1430
2280 | 2060 1660 | 15610 | 1370
2190 | 1980 1600 | 1450 | 1320
2110 | 1910 1540 | 1390 | 1270

2040 | 1840 1490 | 1340 | 1230
1970. | 1780 1430 | 1300 | 1180
1900 | 1720 1380 | 1250 | 1140
1840 | 1660 1340 | 1210 | 1110
1610 1300 | 1180 | 1070
1560 1260 | 1140 | 1040

1510 1220 1010
1430 1160 953
1360 1090 903
1290 1040 858
1230 990 817
1170 945

1120 904
1070 866 715
1030 832 686
990 800 660
953 770 636
919 743

888 717 |
858 693 572
830 671 554
804 650 536
780 630 520
757 | 676 | 611

736 | 657 | 594
715 | 839 ] 578

Span in Feet

Properties and Reaction Values

Sy in® 2340 (2090 |1890 |1710
V kips 1540 [1360 }1220 (1110
R, kips 683
R, kips/in.
Rj3 kips

R, kips/in.
R kips

For
explanation
of deflection,
see page 2-3

Load above heavy line is limited by maximum allowabie web shear.




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W 40 W 40
Wt./ft 297 | 277 | 249 | 215 | 199 183 | 167 Deflection
Flange Width 15% | 15% | 15% | 15% | 15% || 11% | 11% n.
142 | 142 | 141 | 141 | 141 || 10.6 | 10.4
21.8 | 21.0 | 189 | 16.4 | 15.2 || 12.3 | 11.0

1000
941
879
824

775

o
)
Ny

[a]ola] (=]

8 8823

12
12
11
11
10
1

010
968
931
896
864

Span in Feet

eoro-

WLWL DN bttt
ONONO O RW DO
QNOON AROSW~ G132

Properties and Reaction Val

S in.? 1100 (992 (858 |769
V kips 659 . |591 507
R, kips
R; kips/in.
R, ki

explanation
of deflection,
see page 2-3

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W 38
Wi./ft 848 798 | 720 | 650 | 588 | 527 | 485 Deflection
Flange Width 18"% 18 17% | 17% | 17% | 174 | 17% in.
16.2 | 16.1 | 159 | 15.7 | 15.6 | 15.4 | 153
641 | 61.7 | 565 | 51.3 | 46.9 | 42.7 | 39.2

4280 | 4000 | 3570 | 3190 | 2850 | 2530 | 2320

4100 | 3860 | 3480 | 3130 | 2820 | 2520 | 2320
3870 | 3640 | 3290 | 2960 | 2660 | 2380 | 2190
3670 | 3450 | 3120 | 2800 | 2520 | 2260 | 2070
3490 | 3280 | 2960 | 2660 | 2400 | 2150 | 1970
3320 | 3120 | 2820 | 2540 | 2280 | 2040 | 1880

3170 | 2980 | 2690 | 2420 | 2180 | 1950 | 1790
3030 | 2850 | 2570 | 2320 1870 | 1710
2910 | 2730 | 2470 | 2220 1790 | 1640
2790 | 2620 | 2370 | 2130 1720 | 1580
2680 | 2520 | 2280 | 2050 1650 | 1520
2190 | 1970 1580 | 1460

2110 | 1900 1530 | 1410
2040 | 1840 1480 | 1360
1970 | 1780 1430 | 1310
1910 | 1720 1380 | 1270
1850 | 1660 1340 | 1230
1790 | 1610 1300 | 1190

1740 | 1570 1260 | 1160
1640 | 1480 1190 | 1090
1560 | 1400 1130 | 1040
1480 | 1330 1070 | 985
1410 | 1270 1020 | 938
1350 | 1210 975 | 895

1290 | 1160 933 | 856
1230 | 1110 894 | 820
1180 | 1070 858 | 788
1140 | 1020 825 | 757
1100 | 986 794 | 729
1060 | 951 766

1020 | 918 740
086 | 887 715 | 656
955 | 859 692 | 635
925 | 832 670 | 615
897 | 807 650 | 597
870 | 783 | 705 | 631

845 | 761 685 | 613
822 | 739 | 666 | 596

Span in Feet

Properties and Reaction Values

S ind 2690 12420 (2180 1950
V kips 1430 For

R, kips 646 explanation
Rz klps/m . . . . . . . 9 of deﬂection,

Rs kips o
Fii kips/in. . . X . . . . 4| S€@ page 2-3

R kips

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W 36

Wt./it 393 | 359 | 328 | 300 | 280 | 260 | 245 Deflection

Flange Width 16% | 16% | 16% | 16% | 16% | 162 | 16% In.

151 | 15.0 | 149 | 149 | 14.9 | 148 | 14.8

327 | 300 | 275 | 254 | 238 | 21.9 | 20.6

1850 | 1680 | 1510 | 1390 | 1290 | 1220 | 1160
1770 | 1610 | 1480 | 1360 { 1260 | 1170 | 1090
1680 | 1530 | 1400 | 1290 | 1190 | 1100 | 1040
1600 | 1450 | 1330 | 1220 | 1130 | 1050 [ 985
1520 | 1380 | 1270 | 1160 | 1080 | 998 | 938

1450 | 1320 | 1210 | 1110 953 | 895
1260 | 1160 | 1060 912 | 856
1210 | 1110 | 1020 874 { 820
1160 | 1070 | 977 839 | 788
1120 | 1020 | 939 806 | 757
986 | 904 777

951 | 872 749
918 | 842 723 | 679
867 | 814 699 | 656
859 | 788 676 | 635
832 | 763 655 | 615
807 | 740 635

783 | 718 617
739 | 678 | 629 | 582 [ 547
701 | 643 | 596 | 552 [ 518
666 | 611 | 567 | 524 | 492
634 | 581 | 540 | 499 | 469
605 | 555 | 515 | 477

579 | 531 | 483 | 456
555 | 509 | 472 | 437 | 410
532 | 488 { 453 | 419 | 394
512 470 | 436 | 403 [ 379
493 | 452 | 420 | 388 | 365
475 | 436 | 405 | 374

459 | 421 | 391 361
444 | 407 | 378 | 349 ( 328
429 | 394 | 365 | 338 | 318
416 | 382 | 354 | 328 | 308
403 | 370 | 343 | 318 | 298
391 359 333 | 308

380 | 349 | 324 | 300
370 | 339 315 | 291

Span in Feet

Properties and Reaction Values

S« in3 1210 [1110 11030 |953
V kips 694 | 646 1609 For

R kips 186 explanation
R; kips/in. of deflection,

R kips ' ‘ ’ 1 o51 )
R kips/in. : 5| 112| 9s8 872 see page 2-32

R kips 282

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W 36
Wt./ft 210 | 194 | 182 | 170 | 160 | 150 Deflection
Flange Width 12% | 12% | 12% | 12 12 12 in.
10.9 [ 10.9 | 10.8 | 10.8 | 10.7 | 10.5
15.1 1 13.9 ( 131 | 122 | 11.4 | 11.3

1220 984 | 936 | 896
1220 | 1120 | 1050 | 982 853
1130

Span in Feet

Properties and Reaction Values

S« in® 719 1664 |623 |580 |542
i 609 558 (527 (492 |468 |448 )

ol 127 (112 96.7 . explanation
R, kips/in. . . . . . . . . . of deflection,
R; kips .3 |see page 2-32
R, kips/in. . . . . . 5.70 . 523
R kips 161 133

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W33
Wt./ft 619 515 468 Deflection
Flange Width 16% 16% | 16% In.
15.1 . 149 | 14.7
52.1 . 44 .4 | 40.7

3030
2080 2470 | 2240
2810 2110

- D
[ o}
= i
3 £
I =
W &

Properties and Reaction Values
S int 1990 (1810 (1630 [1480
g Ilzi.ps 1230 1230 1000

4 Kips 7 explanation
Rg k!ps/ln. . . . . . . . of deﬂection,

A; kips
Fii kips/in. 40. . . ] | | o | see page 2-32
R kips

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W 33

Wit./ft 318 291 263 241 221 201 Deflection

Flange Width 16 157% 15% 157 15% 15% in.

14.3 14.2 14.2 14.2 14,2 14.1

28.7 26.2 24.0 21.6 19.8 17.9

1050 963
1460 | 1340 | 1200 | 1140 | 1040 941
1440 | 1310 | 1190 | 1070 980 885
1360 | 1230 | 1120 | 1010 925 836
1290 [ 1170 | 1060 960 877 792
1220 | 1110 | 1010 912 752

1160 1060 961 868 717
1110 | 1010 917 829 757 684
1060 966 877 793 724 654
1020 926 841 760 694 627
977 889 807 730 666 602
939 855 776 701

904 823 747 675
872 794 721 651 595 537
842 766 696 629 574 519
814 741 672 608 502
788 717 651 588 485
763 694 630 570

718 654 593 536
678 617 560 507 418
643 585 531 480 396
611 556 504 376
581 529 480 358
555 505 459

531 483 439
509 463 420 314
488 444 403 301
470 427 289
452 411 279
436 397

421 383
407 370 251
394 358 243
382 347 . 235
370 337 228
359 327 268

349 317 261
339 309 253

Span in Feet

roperties and Reaction Valu

S in2 1010 [ 917 829
V kips 669 | 601 567
A, kips explanation
R; kips/in. . . . . . . of deflection,

Rs kips o
Ffi kips/in. . . . k _ see page 2-3

R kips

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 33
Wt./ft 169 152 141 130 118
Flange Width 1% 11% 1% 11% 11
10.3 10.4 10.3 9.90 8.60
13.8 12.2 111 10.8 10.7

723
768 718

Deflection

851 806

Span in Feet

Properties and Reaction Values

S« in® 487 448 406
V kips 425 403 384 361
Ry kips 98.2 87.3 80.7 70.8 explanation

R, kips/in. . R . 19.1 18.2 f :
R; kips 08.2 844 of deflection,

R, kips/in. : : 500 | 497 | 493 | SeePage232
R kips 129 116 102

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupporied, see page 2-146

Designation W 30

Wt./ft 526 433 391

Flange Width 16 15% | 15%

14.3 . 14.1 | 14.0

49.8 . 417 | 38.3

Deflection

._‘Z’
(=1
[To]
i

>

2490

2020

1900

Span in Feet

513

Properties and Reaction Values

S in® 1680 1530 (1380 [1250
V kips 1240 1010
R, kips 581
A kips/in.
Aj kips

R, kips/in.
A kips

explanation
of deflection,
see page 2-32

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 30
W/t 211 | 191 [ 173
Flange Width 5% | 15 15
L . . 5 | 135 | 135 | 134
L, . . 0 | 214 | 194 | 175

798
959 871 791

Deflection
In.

Span in Feet

746
520 For
explanation
of deflection,
see page 2-32

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W 30
Wi./ft 148 132 124 116 108 Deflection
Flange Width 10% | 10% | 10% | 10% | 10% in.
9.40 | 9.40 | 9.40 | 9.40 | 8.90
13.4 | 116 | 10.8 | 9.90 | 9.80

678 | 650
746 | 706 | 658 | 598
697 | 651 603 | 548

Span in Feet

O OO == =)
B NOWRHOW ~NN

©
purd

Properties and Reaction Values

380 355 329 299
353 339 325 308
814 | 757 | 703 | 61.7 . explanation
18.0 . . of deflection,

1 | 843 . :
515| 510| 515| 5.10 see page 2-32

122 112 102 92

Load above heavy line is limited by maximum allowable web shear.




 BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W27

Wt./ft 539 | 494 | 448 | 408 | 368 | 336 | 307

Flange Width 15%4 | 15% 15 14% | 14% | 14% | 142

137 | 185 | 13.4 | 133 | 13.1 | 13.0 | 129

556 | 51.3 | 47.6 | 43.3 | 39.7 | 37.0 | 34.0

Deflection
in.

2560 | 2320 | 2070 | 1880 | 1680
2470 | 2260 | 2040 | 1840 | 1670 | 1510 | 1370

2300 | 2110 | 1910 | 1720 | 1560 | 1420 | 1300
2160 | 1980 | 1790 | 1610 | 1460 | 1330 | 1220
2030 | 1860 | 1680 | 1510 | 1370 | 1260 | 1140
1920 | 1760 | 1590 | 1430 | 1300 | 1190 | 1080

1820 | 1670 | 1510 | 1360 | 1230 | 1120 | 1020
1730 | 1580 | 1430 | 1200 | 1170 | 1070 | 972
1650 | 1510 | 1360 | 1230 | 1110 | 1020 | 926
1570 | 1440 | 1300 | 1170 | 1060 | 970 | 884
1500 1240 | 1120 | 1010 | 928 | 846
1440 1190 | 1070 | 972 | 888

1380 1140 | 1030 | 933 | 854
1330 1100 | 990 | 897 | 821 748
1280 1060 | 953 | 864 | 790 | 720
1230 1020 | 919 833 | 762 ( 695
1190 986 | 888 | 804 | 736 | 671
1150 953 | 888 777 | 711 648

1110 923 | 830 | 752 | 688
1080 894 | 804 | 729 | 667 | 608
1050 | 867 | 780 | 707 | 647 | 589
1020 841 757 | 686 | 628 | 572
987 817 | 735 | 666 | 610 | 556
959 794 | 715 | 648 | 583

909 ‘753 | 677 | 614 | 562
864 716 | 644 | 583 | 534 | 486
822 681 613 | 555 | 508 | 463
785 650 | 585 | 530 | 485 | 442
751 622 | 560 | 507 | 464 | 423
506 | 536 | 486 | 445

572 | 515 | 466 | 427
664 550 | 495 | 448 | 410 | 374
530 | 477§ 432 | 395 360
511 | 460 | 416 | 381 347
493 | 444 | 402 | 368 | 335
477 | 429 | 389 | 356

461 | 415 376 | 344
447 | 402 | 364 | 333 | 304
433 | 390 353 323

Span in Feet

Properties and Reaction Values

5S¢ in3 1170 970
V kips
R, kips
R, kips/in.
AR5 kips
R, kips/in.
R kips

explanation
of deflection,
see page 2-32|

Load above heavy line is limited by maximum allowable web shear.

R




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W27

Wi./ft 258 235 217 194 178 161

Flange Width 14V, | 14 | 14% 14 14% 14

12.8 | 12.7 | 12.6 | 12.6 | 12.6 | 12.6

29.0 | 26.7 | 249 | 224 | 201 | 18.3

Deflection
In.

806 728

1140 | 1040 | 944 | 843 715
1090 | 989 | 915 | 815 667
1020 | 927 | 858 | 765 626
960 | 872 | 808 | 720 589
907 .| 763 | 680 556

859 723 | 644 527
816 | 741 | 686 | 612 501
777 | 706 | 654 | 582 477
674 | 624 | 556
645 | 597 | 532
572

549
570 | 528 | 470
549 | 508 | 453
530 | 490 | 437
511 | 473 | 422
458

429
436 | 404 | 360
412 | 381 340
390 | 361 322
371 | 343 | 306
327

3i2
322 | 298 | 266
309 | 286 | 255
297 | 275 | 245
285 | 264 | 235
254

245
256 | 237 | 211
247 | 229 | 204
239 | 221 197
232 | 215 191
208

Span in Feet

Properties and Reaction Values

S« in® 674 |624 502
V kips 522
R, kips
R, kips/in.
Rs kips
R, kips/in.
R Kips

For
explanation
of deflection,
see page 2-3

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupporied, see page 2-146

Designation w27 ‘

Wit./f 129 114

Flange Width 10 10

9.00 9.00

13.3 11.5

Deflection
In.

622
674 598

9
10
11
12
13
14
15
16
17
18
19
20

Span in Feet

QOO == =)
OWRHOW NN

oo A B (OW0WINT
=iy ©OR=©
ZoeHo Novo—

Properties and Reaction Values

Scin? 345 267 243 213
V kips 337 279 264 246
R, kips 91.2 . 66.4 | 58.1 52.2
A, kips/in. 20.1 . 170 | 162 | 152
R, kips 120 . 809 | 712 | 600
R, kips/in. 5.39 . 438 | 423 | 41
R kips 139 96 86 74

For
explanation
of deflection,
see page 2-32

Load above heavy line is limited by maximum aliowable web shear




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation

W24

Wi./ft

450

408

370

335

306

279

250

14

13%

13%

13%%

13%

13V

13%

12.5

12.4

12.2

12.1

12.0

11.9

11.8

52.1

48.3

44.4

40.7

37.5

34.7

31.4

Deflection

Span in Feet

2110

1880

1700

1520

1370

1240

1100

1980
1840
1720
1610
1510

1430
1360
1290
1230

1790
1670
1560
1460
1370

1300
1230
1170
1110
1060

1620
1500
1400
1320
1240

1170
1110
1050
1000
957
815

877
842

1460
1360
1270
1190
1120

1060
1000
950
905
864
826

792
760
731
704
679
655

634
613
594
576
559
543

528
500
475
453
432
413

396
380
366
352
339
328

317

1340
1240
1160
1090
1020

964
914
868

1220
1130
1050
987
929

878
831
790

1090
1010
945
886
833

787
746

Properties

and Reaction Values

S in2
V Kips
R, kips
R, kips/in.
R; Kips
R, kips/in.
R kips

1060
942

957
851

864
760

789
684
318
41.6
513
233
464

718
620

For
explanation
of deflection,
see page 2-3

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W24
Wt./t 207 192 | 176 162 | 146 | 131 117 Deflection
Flange Width 13 13 12% 13 12% | 127% | 12% In.
1.7 (116 | 115 ) 116 | 116 | 11.5 | 115
265 | 247 | 228 | 211 | 18.9 | 16.8 | 149

534
705 | 643 | 592 | 534
895 701 628 | 557 | 482
834 651 583 | 517 | 457
779 607 | 544 | 483 | 427
730 569 | 510 | 452 | 400

687 536 | 480 | 426 | 377
649 506 | 463 | 402 | 356
615 479 | 430 | 381 | 337
584 455 | 408 | 362 | 320
556 434 | 383 | 345 | 305
414 | 371 | 329 | 291

396 | 355 | 316 | 278
487 380 | 340 | 302 | 267
467 364 | 326 | 290 | 256
449 350 | 314 | 278 | 246
433 337 | 302 | 268 | 237
325 | 292 | 259 | 229

314 | 281 250 | 221
389 304 | 272 | 241 213
377 294 | 263 | 233 | 207
365 285 | 255 | 226 | 200
354 276 | 247 | 219 | 194
268 | 240 | 213 | 188

253 | 227 [ 201 178
307 240 | 215 | 190 | 168
292 228 | 204 | 181 160
278 217 | 194 | 172 [ 152
266 207 | 186 | 165 | 146
198 | 177 | 157 | 139

180 | 170 | 151 133
234 182 | 163 | 145 | 128
225 176 | 157 | 139 | 128
216 169 | 151 134 | 119
209 163 | 146 | 129 | 114
157 | 141 i25 | 110

152 | 136 | 121 107

Span in Feet

Properties and Reaction Values

491 |450 (414 371 329
413 (379 (353 (322 |296 For

160 131 116 101 . . . explanation
26.7 . - . - - - of deflection,

212 g
R, kips/in. . 10.3 see page 2-32

R kips 243

Load above heavy line is limited by maximum aliowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 24 W 24
W/t 103 | 94 | 84 | 76 | 68
Flange Width 9 9 9 9
8.10
12.0

Deflection

ek b b Ak ek bk
O NAALWN 2OWOND

20
i

Span in Feet

Properties and Reaction Values

S, in2 222 196 {176 (154 131
V kips 250 |227 {210 |197 204 For

R, kips . 69.0 | 60.6 | 522 | 47.1 48.8 explanation
R, kips/in. . i7.0 | 1565 | 145 | 13.7 142 of deflection,
R; kips . 83.1 | 68.0 | 579 | 49.2 52.1 .4 | see page 2-3
R, Kips/in. . 463] 4.04| 3.78| 371 4.09
A kips 99 82 71 62 66

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W21
Wt./ft 402 | 364 | 333 | 300 | 275 | 248 | 223 Deflection
Flange Width 13% | 13% | 13% 13 127 | 12% | 12% In.
120 | 119 118 | 116 | 115 ] 114 | 114
538 | 498 | 45.7 | 427 | 39.2 | 355 | 32.7
1800 | 1620 | 1460 | 1300 | 1180 | 1050
1720 | 1550 | 1410 | 1270 | 1160 | 1040 | 934

1590 | 1430 | 1300 | 1170 | 1070 | 963 | 863
1470 | 1330 | 1210 [ 1090 | 993 | 894 | 801
1370 | 1240 | 1130 | 1020 | 927 | 835 | 748
1290 | 1160 | 1060 | 952 | 869 | 782 | 701

1210 | 1100 | 995 | 896 | 818 | 736 | 660
1150 | 1030 | 940 ( 846 | 772 | 695 | 623
1090 | 980 | 890 ( 801 732 659 | 591
1030 | 931 | 846 761 | 695} 626 | 561
982 | 886 | 806 | 725 | 662 | 596 | 534
937 | 846 769 | 692 632 569

896 | 809 | 736 | 662 | 605 | 544
859 | 776 | 705 | 634 | 579 | 522 | 468
825 | 744 | 677 | 609 | 556 | 501
793 | 716 | 651 | 586 | 535 | 481
763 627 | 564 | 515 | 464
736 604 | 544 | 497 | 447

711 583 | 525 | 479 | 432
687 564 | 507 | 463 | 417
665 546 | 491 | 449 | 404
644 529 | 476 | 435 | 3N
625 513 | 461 | 421 379
506 498 | 448 | 409

573 470 | 423 386
542 445 | 401 | 366 | 329
515 423 | 381 | 348
491 403 | 362 | 331
469 346 ( 316 | 285
331 | 302

317 | 290
304 | 278 | 250
293 | 267

Span in Feet

Properties and Reaction Values
768 | 692 569

For
explanation
R, kips ' ' . v of deflection,
Hi kips/in. . : . . . . ) 5 | S6e page 2-32
R kips

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported

For beams laterally unsupported, see page 2-146

Designation W21
Wt. /At 182 166 147 132 122 111 Deflection
Flange Width 12 | 12% | 12% | 12% | 12% | 12% In.
11.2 | 111 | 11.2 | 111 | 111 | 111
271 | 261 | 21.8 | 19.6 | 18.3 | 16.8

635 | 568 | 520 | 473
754 | 674 | 603 | 541 501 457
706 | 643 | 557 421
655 | 597 | 517 391
612 | 557 | 483 365
573 452 342

540 426 322
510 | 464 | 402 304
483 | 440 | 381 288
459 | 418 | 362 274
437 | 398 | 345 261
249

238
348 | 302 228
334 | 280 219
322 | 278 211
310 | 268 203
196

189
279 | 241 183
270 | 233 177
261 226 171
253 | 219 166
161

152
220 190 144
209 181 137
199 172 130
180 165 126
119

114
167 145 110
105

Span in Feet

Properties and Reaction Values

380 329 |[295 249
337 318 284 237 For

97.2 . 73.7 . explanation
of deflection, |
see page 2-32/

6.38
114

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W 21 W 21

73 50 Deflection
8% 6% n.
740 | 7. . . 5.60
9.60 | 8. . . 6.00
317

387

WO NONLWN QO OND

1
1
1
1
1
1
1
1
1
1

Span in Feet
it
OO~ - =PNIN)
PN= CTOWR

WO Q===

NOW NOLRW

At
~NINN OO0 O===NN &
NOI®O ROOSEOGR YA2h®m=t O
PON DoORW— OONONE WN22O
S RI~NON— CO-IOO® N~NOOR

HPA0 WWNOMNDMON) b bbb

Properties and Reaction Values

Sc in® 151 140 127 111
V kips 193 182 168 171 For

R, kips . . 56.3 | 51.0 | 454 45.9 . . explanation
R, kips . 635 | 56.1 | 47.7 || 50.0 . 4 | see page 2.39
R, kips/in. . . 432 3.96| 3.58( 3.50
R kips 79 70 60 62

Load above heavy line is limited by maximum aliowable web shear.

e




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W18
Wi./ft 3N 283 | 258 | 234 | 211 192 | 175 Deflection
Flange Width 12 1% | 11% [ 11% | 1% | 1% | 11% In.
10.8 | 10.6 | 10.5 | 10.4 | 10.3 | 10.3 | 10.2
49.0 | 45.0 | 42.2 | 38.8 | 35.5 | 32.7 | 30.0

1360 | 1220 | 1100 | 977 | 876 | 781 713
1250 | 1130 | 1030 | 932 | 838 | 760 | 688
1140 | 1030 | 942 | 854 | 768 | 697 | 631
1060 | 954 | 870 | 789 | 709 | 643 | 582
981 886 ( 808 | 732 | 658 | 597 | 541
916 | 827 | 754 | 683 | 615 | 557 | 505

858 | 776 | 707 | 641 576 | 523 | 473
808 | 730 | 665 | 603 | 542 | 492 | 445
763 | 689 | 628 | 570 | 512 | 464 | 420
723 | 653 | 595 | 540 | 485 | 440 | 398
686 | 620 | 565 | 513 | 461 418 | 378
654 | 591 538 | 488 | 439 | 398 | 360

624 | 564 | 514 | 466 | 419 | 380 | 344
597 | 539 | 492 | 446 | 401 363 | 329
572 | 517 | 471 | 427 | 384 | 348 | 315
549 | 496 | 452 | 410 | 369 | 334 | 303
528 | 477 | 435 | 394 | 355 | 322 | 291
508 | 460 | 419 | 380 | 341 310 | 280

490 | 443 | 404 | 366 | 329 | 299 | 270
473 | 428 | 390 | 354 | 318 | 288 | 261
458 | 414 | 377 | 342 | 307 | 279 | 252
443 | 400 | 365 | 331 | 297 | 270 | 244
429 | 388 | 353 | 320 | 288 | 261 | 237
416 | 376 311 279 | 2583 | 229

404 | 365 302 | 271 | 246 | 223
381 ( 345 285 | 256 | 232 | 210
361 | 327 270 | 243 | 220 | 198
343 | 310 256 | 230 | 209 | 189
327 | 295 244 | 219 | 199 | 180
312 | 282 233 | 210 | 180 | 172

Span in Feet

Properties and Reaction Values

S in? 514 |466 |[419 380
V' kips 549 1489 |438 | 391 For
M Kips explanation
gz lé:p:/m. ' ] ' ' i : . -7 | of deflection

3 -, #
R, kigs/in. . ) . ] ) : | 5 | see page 2-32
R kips

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W18

Wt./ft 143 130 119 106 97 86

Flange Width Ve | 1% | 11Va | 11

10.0 | 10.0 | 10.1 | 10.0

253 | 231 | 21.0 | 18.7

Deflection
In.

569 | 516 | 497

564 | 512 | 462
517 | 469 | 424
477 | 433 | 391
443 363
414 339

388 318
365 299
345 282
327 267
310 254
295 242

282 231
270 221
259 212
248 203
239 195
230 188

222 182
214 175
207 169
200 164
194 159
188 154

182 149
177 145
172 141
168 137
163 134
159 130

155 127
148 121
141 116

Span in Feet

Properties and Reaction Values

S in? 256 | 231 |204 188
V kips 258 221 199
Ry Kips . . 69.0
R, kips/in. . . . . 17.7
R; kips .
R, kips/in. . . . . 6.83
A kips 112

For
explanation
of deflection,
see page 2-3

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W18 W18
Wi/t 65 60 55 50 40 Deflection
Flange Width 7 6 in.
6.80
9.60

303
297
264
238

216
198
183
170
158
149

140
132

Span in Feet

Properties and Reaction Values

S« in® 127 117 108 98.3 | 88.9 788 | 68.4
V kips 183 165 151 141 128 130 113 For

R, kips 61.3 | 53.4 | 47.1 422 | 36.6 37.1 30.9 . explanation
16.3 . 13.7 | 129 | 11.7 11.9 | 104 . of deflection,
75.4 . 53.6 | 465 | 384 404 | 30.8 . see page 2-32
R, kips/in. 5.85| 4.78 4.07\ 3.75| 3.15 3.08( 2.40

R kips 96 80 68 60 439 51 39

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W16

Wi./ft 100 89 77 67

Flange Width 10%

9.30

20.2

Deflection
In.

397

385
350
321
296
275

257
241
226
214
203
193

183
175
167
160
154
148

143
138
133
128
124
120

113
107
101

96

Span in Feet

Properties and Reaction Values

175 155 134 117
199 176 150 129
81.4 67.7 54.0 44.8
17.3 15.0 13.0
85.5 64.3 48.7
712 5.41 4.09
110 83 63

For
explanation
of deflection,
see page 2-32

Load above heavy line is limited by maximum aliowable web shear.




W 16 BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W 18 W16
Wi./ft 57 50 45 40 36 31 26 Deflection
Flange Width 7% [a7] 7 7 7 5% 5% In.
L, 6.40 6.30 6.30 6.30 6.30 4.90 4.00
Ly 10.3 9.10 8.20 7.40 6.70 5.20 5.10

5 175 157
6 187 173 141
7 283 247 223 195 178 148 121
8
9

254 223 200 178 155 130 106

225 198 178 158 138 115 94

10| 203 178 160 142 124 104 84

11| 184 162 145 129 113 94 77

12| 169 149 133 119 104 87 70

13| 156 137 123 109 96 80 65

14 | 145 127 114 102 89 74 60

15| 135 119 107 95 ‘83 69 56

16 | 127 111 100 89 78 65 53

17| 118 105 94 84 73 61 50

18| 113 99 89 79 69 58 47

19 | 107 94 84 75 65 55 44

20| 101 89 80 71 62 52 42
% | ® |21 97 85 76 68 59 49 40
= P |22 92 81 73 65 57 47 38
| £ |24 85 74 67 59 52 43 35
1 & |26 78 69 62 55 48 40 32
w5 |28 72 64 57 51 44 37 30

30 68 59 53 47 | 41 35 28

32 63 56 50 44 39 32 26

34 60 52 47 42 37 31 25

36 56 50 44 40 35 29 23

38 53 47 42 37 33 27 22

40 51 45 40 36 31 26 21

Properties and Reaction Values

S« in® 922 | 81.0 | 727 | 647 | 56.5 472 | 384
V kips 141 124 111 98 94 87 78 For
R, kips 488 | 41.1 356 | 299 | 274 255 | 21.9 explanation |
R kips/in. | 14.2 125 | 114 | 101 9.73 9.08 | 8.25 | of deflection, |
R, kips 573 | 447 | 366 | 288 | 253 230 | 17.7 | see page 2-32
R, kips/in. 488| 386| 325| 253 | 272 215 | 208
R kips 74 | 58 48 38 35 31 25

Load above heavy line is limited by maximum allowable web shear.




-soksi]  BEAMS Wi
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W14
Wi./ft 233 211 193 176 159 145 Deflection
Flange Width 15% 15% 15% 15% 15% 15% In.
L, [ 14.2 14.2 14.1 14.0 13.9 13.9
L, 56.5 52.1 49.0 45.0 414.2 38.3
12 687 616 551 505 446 402 .35
13 635 572 525 476 430 393 41
14 589 531 487 442 399 365 A48
15 550 496 455 412 373 340 .55
16 516 465 426 386 349 319 .62
17 485 437 401 364 328 300 70
18 458 413 379 343 310 284 79
19 434 391 359 325 294 269 .88
20 413 372 341 309 279 2565 .08
21 393 354 325 294 266 243 1.08
22 375 338 310 281 254 232 1.18
23 359 323 297 269 243 222 1.29
24 344 310 284 258 233 213 1.40
25 330 297 273 247 224 204 1.52
26 317 286 262 238 215 196 1.65
_ 5 27 306 275 253 229 207 189 1.78
2 2 28 295 266 244 221 200 182 1.91
2 P 29 284 256 235 213 193 176 2.05
1 S 30 275 248 227 206 186 170 2.19
> & 31 266 240 220 199 180 165 2.34
32 258 232 213 193 175 160 2.50
33 250 225 207 187 169 155 2.66
34 243 219 201 182 164 150 2.82

Properties and Reaction Values

Sx in3 375 338 310 281 254 232
V kips 343 308 276 253 223 201 For
Ry kips 210 182 156 137 115 98.2 explanation
Rz kIpS/In 35.3 32.3 29.4 27.4 24.6 22.4 of deflection
R kips 349 291 . 242 208 169 141 see page 2_3’2
H4 klps/m 32.0 27.7 22.8 20.7 16.7 141
kips 334 295 259 233 201 177

Load above heavy line is limited by maximum allowable web shear.




W14

" BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation

W 14

W14

Wit./ft

120

109

99*-

90*

82

74

68

Flange Width

14%

14%

14%

14

10%

10

13.1

13.1

13.0

13.0

9.00

9.00

31.7

29.2

26.7

24.5

18.6

17.2

Deflection
In.

Span in Feet

342

322
299

279
261
246
232
220
209

190
182

255

233

246
224

227
206
189

Properties and Reaction Values

S in2
V kips
R kips
R, kips/in.
Rj; kips
R, kips/in.
R kips

173
150
67.7
17.3
84.8
8.47
114

157
137
57.5
16.0
7.7
7.45
98

143
123
49.9
14.5
59.1
6.17
81

123

146
68.4
16.8

112
128
58.0
14.9
64.3
591
85

103
117
51.4
13.7
54.5
5.10
72

For
explanation
of deflection,

5 see page 2-32

*indicates noncompact shape.
Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W14 W14 W14
Wt./ft 48 43 38 34 Deflection
Flange Width 8 8 6% in.
6.00
7.30

159

153
134

119

K]
X
o
n
1l
N
W

Span in Feet

Properties and Reaction Values

S in3 778 | 703 | 627 54.6 | 48.6 | 420 35.3
V kips 103 94 83 87 80 7% i N For

R, kips 439 | 386 | 33.0 272 | 235 | 208 19.7 . explanation
A, kips/in. 122 | 1.2 10.1 10.2 E k . . of deflection,
R, kipS 44.0 36.8 . 20.8 . 20.9 20.1 R see page 2-32
R, kips/in. 3.98| 3.45 . 2.96 . 2.66 2.05 .

AR kips 58 49 40 30 27

Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

W 12 W12
120 [ 106 | 96 | 87 | 79 65* || 58 Deflection
12% | 12V« | 12% | 12% 12_|[ 10 In.

11.0 | 109 [ 10.9 | 10.9 10.7
34.7 | 31.2 | 28.7 | 26.0 20.0
373
359 | 315 | 280 | 258 189
326 [ 200 | 262 | 236 173
209 | 266 | 240 | 216

276 | 245 | 222 | 200
256 | 228 | 206 | 185

239 [ 213 | 192 | 173
224 | 199 | 180 | 162
211 | 188 | 170 | 153
199 | 177 | 160 | 144
189 | 168 | 152 | 137
179 | 160 | 144 | 130

171 | 152 | 137 | 124
163 | 145 | 131 | 118
156 | 139 | 125 [ 113
149 | 133 | 120 | 108
143 | 128 | 115 | 104
138 | 123 | 111

133 | 118 | 107
128 | 114 | 103
124 | 110 99
120 | 106 96

Span in Feet

Properties and Reaction Values

S ind 145 | 181 118 107 974 879

V kips 157 1140 (129 {116 [105 |95 For

R, kips 849 | 737 | 63.7 | 55.7 | 488 (422 . . explanation

R, kips/in. . 41 201 | 182 17.0 | 155 | 142 {129 . . of deflection,

R; kips 93.0| 80.0 | 664 | 55.5 | 455 . 9 |[see page 2-32
105 9.71| 823 699| 583

130 |114 95 80 |66

*Indicates noncompact shape.
Load above heavy line is limited by maximum allowable web shear.
Values of A in bold face exceed maximum web shear V.




'BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation W12 w12 W12
Wt./ft 45 | 40 35 | 30 | 26 16 Deflection
Flange Width 8 8 62 4 n.
5.80 2.90
7.80 3.60

106
94

75
63

54
47

42
38
34
31
28
27

25
24
22
21
20
19

17
16
14
13
13

Span in Feet

Properties and Reaction Values

Scin® 64.7 |58.1 {519 | 456 |386 {334 : . . .
V kips 90 |81 70 75 |64 156 For

R, kips 420 |345 {304 | 248 |20.1 |16.6 . } . . explanation
R, kips/in. [ 122 [ 111 . 9.90( 858( 7. . . . . of deflection
A5 kips 433 1353 (276 |/28.5 |21.1 . ) see page 2.32
ips/i 468 391 301 3.00| 233| 1.89 .
60 |49 |38 39 129 {23

Load above heavy line is limited by maximum allowable web shear.




ww  BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported

For beams laterally unsupported, see page 2-146

Designation W10
Wi./ft 100 88 77 68 60 Deflection

| Flange Width 10% 10% | 10% In.
9.30 .10 | 9.10
34.7 27.8 | 25.1

302 225 196
274 210 185
246 189 167
224 172 151
205 157 139
180 145 128

176 135 119
164 126 111
154 118 104
145 111 98
137 105 83
130 99 88

123 94 83
117 90 79
112 86 76
107 82 72
103 79 69

Span in Feet

Properties and Reaction Values

Scin3 98.5 85.9 75.7 66.7 60.0
V kips 131 i12 98 86 75 For
R, kips . . 65.6 53.3 455 38.2 . explanation
gz tiPS/ in. - : X 17.5 (1;3(5) :_’28 13‘21 . of deflection,
ips ) | . ) : 9
? kip : 035 | 760 | 589 see page 2-32
101 81 63

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear V.




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
W10 W 10 W 10
39 [33 |30 |26 | 22 15 Deflection
8 | 8 5% 4 In.
5.20 3.60
8.20

Span in Feet

Properties and Reaction Values

49.1 421 (350 |[324 [27.9 |232 (188 [162
71 |62 |56 |63 |54 49 |[51 |49 For
361 (292 |254 |[232 {188 |14.9 (168 [149 [13. explanation
115 (104 | 957| 9.90| 858/ 7.92| 8.25| 7.92 of deflection
39.2 (30.9 |24.8 |1282 |21.1 [17.0 ||18.9 (162 |138 | 9.12|gee page 2-32
494| 429| 4.16| 365| 279| 272|| 279| 2.99| 3.25| 2.

56 |46 |39 |[41 |31 |27 |29 |27

* Indicates noncompact shape.
Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation W8
Wi./ft 67 48 40 35
Flange Width 8

Deflection

Span in Feet

Properties and Reaction Values

S« in3 60.4 52.0 43.3 35.5 31.2 .
V kips 103 89 68 59 50 For

R, kips 67.6 55.2 39.2 31.6 25.6 | explanation
R, kips/in. 18.8 16.8 13.2 11.9 10.2 . of deflection, |
Rs kips 100 78.8 50.3 38.9 29.2 . see page 2-32 |
R, kips/in. 15.9 13.5 7.93 7.28 5.35
R kips 133 114 78 64 48

* Indicates noncompact shape.
Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear V.




BEAMS
W Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation w8 W8 w8
28 24 21 18 15 Deflection

5Ys 4 In.
4,70 3.60
7.10

Span in Feet

Properties and Reaction Vaiues

Sx in3 . 18.2 15.2 11.8
V kips 41 37 40
R, kips . . 16.8 14.2 16.2 . . explanation
Rz klps/ln . A 8.25 7.59 8.09 . . of deflection
R; kips . X 19.0 15.2 16.4 see page
R, kips/in. . . 3.40 3.27 4.15 2 229
R kips 31 27 31 3

* Indicates noncompact shape.
Load above heavy line is limited by maximum allowable web shear.




BEAMS
W Shapes
Allowable uniform loads in kips
for beams laterally supported

For beams laterally unsupported, see page 2-146
Designation W6 W5

15* | 16 Deflection 19 Deflection Deflection
6 4 In. 5 In.

5.40

Span in Feet

Properties and Reaction

16.7 |13.4 | 9.72|{10.2 | 7.31( 5.56 .
41 |32 |28 |33 (28 (20 For For For |
|24 (161 (11.9 (1161 |11.9 | 7.89| explanation||18. explanation || 15.9 | explanation
.{10.6 | 8.58| 7.59|| 8.58| 7.59| 5.61of deflection,| 8-91| 7-92lof deflection/|, 9-24|of deflection,
294 (193 135 1203 140 | 781 see page (1221|170 | see page [[209 | see page |
8.14| 5.60 5.63|| 4.98| 5.20| 2.79| * 51 41| 553 00 . s
58 39 |33 32 |18

* Indicates noncompact shape.
Load above heavy line is limited by maximum allowable web shear.
Values of A in bold face exceed maximum web shear V.




BEAMS
M Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation M 14 M 12
Wt /it 18 Deflection 11.8 10.8 10 Deflection
Flange Width 4 in. 3% 3% K17} In.
2.60 1.90 1.80 1.60
3.40 2.60 2.60 2.80

120 . 85 77 71
116 . 66 60 57
93 . 53 48 45
77 . 44 40 38
66 . 38 34 32
58 . a3 30 28

52 . 25
46 . 23
42 . 21
39 . . 19
36 . 17
33 . 16

31 . 15
29 . 14
27 . 13
26 . 13
24 . 12
23 . 1

21 10

19 . 9.4
18 . 8.7
17 . . 8.1
15 . . 7.6
15

14

Span in Feet

Properties and Reaction Values

S in® 21.1 12.0 109
V kips 60 For 42 38 For

R, Kips 1.1 explanation 8.21 6.60 . explanation’
7.10 of deflection, 5.84 5.28 : of deflection,

12.5 see page 2-32 8.49 7.05 : see page 2-32

A, kips/in. | 1.90 1.48 1.18
R kips 19 14 11

Load above heavy line is limited by maximum allowable web shear.




M 10-8-6-5 BEAMS
M Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation M 10 M8 M 6

8 75 Deflection 6.5 Deflection 44 Deflection Deflection
2% | 2% In. 2% In. 1% In. In.

1.60 [ 1.60 1.80 1.70
2.30 2.00 1.80

27
56 . 43 . 26
51 . 34 . 18
38 . 25 . 13
31 . 20 . 11
25 . 17 . 8.8

22 . 15 . 75
19 . 13 . 8.6
17 . 1 . 7.7
15 . 10 . 6.9
14 . 9.2 . 48
13 . 8.5 . 44

12 . 78 . 4.1

11 . 7.3 . 38

10 . 6.8 :

10 . . 6.4
9.0 . . 6.0
8.5 . 5.6

8.0 ) 53
78 . . 5.1
73
6.9
6.6
6.4

Span in Feet

Properties and Reaction Values

Sc in? 7.76| 6.94| 6.57 F 4.62 F 240 F :
Vkips |31 [28 |26 or |f22 o 1114 or For

R, kips 7.29| 5.09| 4.69 | explanation || 557 explanat!on 4,11 | explanation (| 23, explanation
R, kips/in. | 5.18| 4.65| 4.29 |of deflection,|| 4.46 [of deflection, || 3.76 (of deflection,| 10.4 |t eflection,
R; kips 6.79| 5.43| 469 | seepage || 5.18| seepage || 3.83| see page . see page

R, kips/in. | 1.35] 112 9171 2.32 1.17 2-32 1.04 2-32 , 2.30

R kips 12 9 8 9 7

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear V.




BEAMS
S Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation S24 S 24 $20 § 20
121 ] 106 || 100 [ 90 | 80 | pefiection || 96 | 86 66 | Deflection
Flange Width | 8 | 7% || 7 | T | 7 In. 7% | 7 674 n.

7.20 | 7.00 |[ 6.50 | 6.40 | 6.30 6.40 | 6.30
11.9 8.70 | 8. 10.9 [ 10.6
650 04
715 . 605 | 536 06
784 . 519 [ 487 08
710 547 . 426 A1

SO~ OCTRWN = O W OO

1
1
1
1
1
1
1
1
1
1
2

Span in Feet

Properties and Reaction Values

S in® 240 (199 [|187 175 165 |155
V kips 304 [[358 [300 240 For 325 |268 For |
R, kips 102 108 | 90.2 | 72.2 | explanation |[116 | 95.3 explanation
R; kips/in. 4| 205 || 246|206 | 16.5 |of deflection, | 26.4| 21.8 of deflection,
Rs kips 123 {144 [111 | 793 see 165 |124 see

R, kips/in. 8| 644l 143| 843 432 page232 || 198! 11.1 page 2-32

R kips 146|194 [141 [ 94 208 | 163

Load above heavy line is limited by maximum allowable web shear.




S 18-15-12 BEAMS
S Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

S18 S15 512

70 | 54.7 | Deflection |50 | 42.9 | peflection || 50 | 40.8 8 | Deflection

6% | 6 o 5% [5% 1] 5% | 5% n

5.60 | 5.40 5.10 | 4.90 4.90 | 4.70

8.00 | 7.70 7.80 | 7.60 10.0 | 9.60
‘ 330

512 . 330 . 279 | 222

453 | 332 . 247 . 224 (500

238 . 166
143

OOOO~NOUT ROLWN=OW OO O b~ W

[ % JE G G G R G D G gy

00

Span in Feet

NP W OOND T RN=
UORD WON=ODH POAOO

1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2

NWE NDEW=O 'cooo\lc»-hg N = oo

LW MIMMNMIMIN s e
NOI® HOBHNON BRSO

Properties and Reaction Values

89.4 64.8] 59.6 454
166 For 165 (123 For 111 For
57.0 | explanation || 62.4| 46.6 | explanation 5| 54.8 . . explanation
15.2 | of deflection, || 18.2 13.6 | of deflection, 7| 15.2 . 5 | of deflection
62.6 see 77.3| 50.0 see 61.3 . see
5.68 page2-32 || 12.9| 5.37, page 2-32 6| 899 8. page 2-32
82 122 | 69 93

Load above heavy line is limited by maximum aliowable web shear.




BEAMS S 10-8-7—
S Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation S8 §7

Deflection |23 1841 Deflection 2 153} peflection Deflection
Flange Width n. 4% | 4 in. 3% | 3% in. In.

3.70] 3.60 3.5013.30
7.40|7.10 7.20 | 6.80

141 .
119 87 . 71
89| 79 . 58
71| 63 . 46
59| 53 . 39

51| 45 . 33
45 40 . 29
40| 35 . 26
36| 32 . 23
32| 29 . 21
30 . 19

27 . 18
25 . 17
24 . 15
2 . 14
21
20

18

Ooo~N OoOUhRhwN=

Span in Feet

erties and Reaction Values

14.4 12.1 1105
For 43 For 63 |35 For
explanation || 36.4 |22.4 | explanation || 34.8 |19.5 | explanation
of deflection,)| 14.6 | 8.94)of deflection,/| 14.9 | 8.32]of deflection,

s Kip .1)29. see .0 [22.1 see 45.4 119. see . .
R, kips/in. 42| page 2-32 2| 4.21]| page 2-32 j| 24.0 | 4.21| page 2-32 . .18| page 2-32
R kips 37 87

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear V.




BEAMS
S Shapes
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation S5 S4 S3

Wt./ft. 14.75] 10 Deflection 95 | 7.7 Deflection 75 | 5.7
Flange Width | 34 3 n. 2% | 2% In. 2z

2.90) 270 2.50 | 2.40 2.20
6.80 | 6.50 7.20

52 . |42
37 |3 . 21
25 [22 . 14
19 |17 . 11
15 |13 . 8.6
12 |11 . 7.2

11 10
93| 84
83 ] 74
75| 67

Deflection
In.

WO~ OO AN —

Span in Feet

Properties and Reaction Values
S in® 6.09 | 4.92 339 3.
V kips 49 21 For 26 For For

33.1 114.3 | explanation |[20.2 : explanation : explanation
16.3 | 7.06 | of deflection, || 108 | 6371 of deflection, || 11 61 of deflection,

47.7 113.6 301 24.2 . y . . -
A, kips/in. |533 | 4.34 see page 2-32 213 ‘40 | S°€ Page 2-32 . '54 | 5€€ Page 2-32

R kips 80 129 58

Load above heavy line is limited by maximum allowable web shear.
Values of A in bold face exceed maximum web shear V.




BEAMS
Channels
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation MC 18 C15

51.9 | 45.8 | 42.7 Deflection 50 40 Deflection
4% | 4 | 4 In. 3% In.

4,70 | 4.60 | 4.60 5.10

.01 312 .01

432 | 360 | 324 | .02 310 .02
349 | 322 | 308 .03 233 .03
279 | 257 | 246 .04 186 .05
232 | 214 | 205 .06 155 07
199 | 184 | 176 . 133 10

174 | 161 | 154 . 116 A3
155 | 143 | 137 . 103 A7
139 | 129 | 123 . 93 21
127 | 117 | 112 . 85 25
116 | 107 | 103 . 78 30
107 99 95 . 72 35

100 92 88 : 66 A
93 86 82 . 62 47
87 80 77 . 58 .53
82 76 72 . 55 .60
77 7 68 . 52 67
73 68 65 . 49 .75

70 64 62 . 47 .83
66 61 59 . 44 91
63 58 56 . 42 1.00
61 56 54 . 40 1.09
58 54 51 . 39 1.19
56 51 49 37 1.29

54 49 47 36 1.40
52 48 46 . 34 1.51
50 46 44 33 1.62
48 44 42 32 1.74
46 43 4 31 1.86
45 4 40 30 1.99

44 40 39 29 2.12
4 38 36 1.99 27 239
39 36 34 2.23 26 2.68
37 34 32 249
35 32 31 2.76
31 29 3.04

29 28 3.33

=| @
(7]

(]

< | w

3l

[

lL §

win

Properties and Reaction Values

S in® 7] 643 | 616 . 46.5
V kips 180 |162 For 156 For

Ry kips X 1] 567 | 51 explanation 9| 61.7] 47. explanation
R, kips/in. : 8| 165 | 149 | of deflection, 6| 1721 13. of deflection,

R kips 3| 672 | 574 - 727 | 49. g
 ips!i ol 138 *801| “5ga| Se@Pa0e232 || To7 5| 45y | "47g| See Page 232

95 78 109
Load above heavy line is limited by maximum allowable web shear.




BEAMS
Channels
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

MC 13

40

35

31.8

a

L

6.30

Deflection
In.

Span in Feet

195

184
147
123
105

92
82
74
67
61
57

53
49
46
43
41
39

37
35
33
32
31
29

28
27
26
25
25
24

23

o0
.02
04
.06
.09
a2

15
19
.24
.29
.34
40

A7
54
.61
69
77
.86

.95
1.05
1.1
1.26
1.37
1.49

1.61
1.74
1.87
2.01
215
2.29

2.44

Properties and Reaction Values

Sx in.a
V kips
R, kips
R, kips/in.
R, kips
R, kips/in.
AR kips

42.0
146
63.5
18.5
787
16.0
128

38.8
116
50.7
14.8
56.1
8.12
85

36.8
98
425
12.4
431

4.80
60

For
explanation
of deflection,
see page 2-32

Load above heavy line is limited by maximum allowable web shear.




BEAMS
Channels
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation C12 MC 12
25 | 20.7 50 40 31 Defiection
4,20 | 4.10 7.60

283 01
135 . 260 .02
108 185 .04
86 156 .06
72 130 .09
61 111 A3

54 98 A7
48 87 21
43 78 26
39 71 31
36 i 65 37
33 60 44

31 56 51
29 52 .58
27 49 .66
25 46 .75
24 43 .84
23 41 . 93

22 30
20 37
20 35
19 34
18 33
17 31

17 30
15 28
14 26

Span in Feet

Properties and Reaction Values

241 449 | 420 | 39.0| 36.1 | 33.8 :
83 200 |11 142|112 89 For
359 . 904 | 771 | 639 | 506 | 40.1 } explanation

195 154 | 122 . of deflection,

912 | 642 | 453 !
176 | 874| 435 see page 2-32

65 ' ' 1132 | 95 |6

Load above heavy line is limited by maximum allowable web shear.




BEAMS
Channels
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

¢ 10 MC 10 MC10  [[Mc 10
25 | 20 [ 1534113361285 25 ] 22 | 8.4 5 | Deflection
% [ 2% | 2% || 4% | 4% | 4 [ 3% [ 3% || 1% In.
4.20 | 4.00 | 3.80 |[ 8.30 | 7.90 | 7.60 || 6.50 | 6.30 || 1.40

210 318 68
182 | 152 | 96 || 315 | 230 | 170 || 152 64
121 | 105 | 90 || 210 | 185 | 169 || 147 [_116 [| 43
91 79 | 68 |f 158 | 139 | 127 || 110 | 103 || 32
73| 63| 54 || 126 | 111 | 101 88| 82|26
61 53 | 45 |1 105 | 93 73| 68 || 2t

521 45| 39 9 | 79 63 | 59 |[ 18
46 | 40 [ 34 79| 70 55 | 51 | 16
40 | 35| 30 70| 62 49 | 46 || 14
36 | 32| 27 63 | 56 44 | 41 |[ 13
33| 29| 25 571 51 40 | 37 | 12
30| 26| 23 53 | 46 37| 34|11

28| 24 [ 21 48 | 43 34| 32
26| 23| 19 45 | 40 3 29
24| 21| 18 42 | 37 29 | 27
28| 20| 17 38| 35 28| 26
21 19 | 16 37| 3 2 | 24
20| 18| 16 3B 3 24| 23

19 17 | 14 3] 29 23 | 22
i8 16 | 14 32| 28 2 | 21
17| 15| 13 30 | 26 21 20
171 14| 12 29| 25 20 [ 19
16 141 12 27 | 24 19| 18
15 13 ] 1 26| 23 18 [ 17

-
5]
(11}

w

£
c
I}
Q

2]

erties and Reaction Values

S in2 20.7| 18.2(158 . 315 81253 |(22.0 . For

V kips 135 (105 |76 159 85 76 explanation
R, kips 55.5( 43.4(31.3 \ . 3(43.8 |139.2 . . -49 |of deflection
R kips/in. | 22.2( 17.4]125 . : .0(14.0 || 125 5 . 02| goe page
R; kips 87.6| 60.6|37.0 E 5(505 |l42.7 X 2.32
R, kips/in. | 50.4| 241} 9.01( 2. . 8| 9.63( 6.88

R kips 133 | 104 |69 84 67 |3

Load above heavy line is limited by maximum allowable web shear.
Values of A in bold face exceed maximum web shear.




BEAMS
Channels
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation Cc9 MC 9
Wt/ft 15 13.4 25.4 23.9 Deflection

22 2% 3% 3% in.

Ly 3.80 3.70 7.10 7.00

003

103 84 162 144 .01
75 7 131 126 03
57 53 %8 95 .06
45 42 78 76 .09
38 35 65 63 a2

32 30 56 54 A7
28 27 49 47 22
25 24 44 42 28
23 21 39 38 34
21 19 36 34 42
19 18 33 32 50

17 16 30 29 .58
16 15 28 27 .68
15 14 26 25 .78
14 13 25 24 88
13 12 23 22 1.00
13 12 22 21 1.12

12 11 21 20 1.24
11 1 20 19 1.38
1 10 19 18 1.52
10 9.6 18 17 1.67

O©CoO~N OO AW =

Span in Feet

Properties and Reaction Values

S in® 13.5 11.3 10.6 19.6 18.9
V kips 81 51 42 81 72 For

R, kips 34.6 22.0 18.0 44.1 39.2 explanation
R, kips/in. 14.8 9.41 7.69 14.9 13.2 of deflection
R; kips 46.3 23.5 17.4 53.8 451 se6 page 2_3’2
R, kips/in. 17.4 449 2.45 133 9.33

R kips 86 39 26 96 78

Load above heavy line is limited by maximum allowable web shear.
Vaiues of R in bold face exceed maximum web shear.




BEAMS
Channels
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation cs8 MG 8 MC 8
13.75 | 11.5 228 | 214 20 18.7 Deflection
2% 2Va 3 3% 3 3 In.
3.80 3.70 7.70 7.50 6.20
97
90 70 137 120 1 113
60 54 107 103 87
45 41 80 77 66

36 33 64 62 52
30 27 53 51 44

26 23 46 44 37
23 20 40 39 33
20 18 36 34 29
18 16 32 31 26
16 15 29 28 24
15 14 27 26 22

14 13 25 24 20
13 12 23 22 19
12 11 2 21 17
11 10 20 19 16
11 9.6 19 18 15
10 9.0 18 17 15

Span in Feet

9.5 8.6 17 16 14
9.0 8.1 16 15 13

Properties and Reaction Values

Scin2 110 | 903 | 814 || 160 [ 154 || 136 | 131 .
V kips 78 |48 |35 68 | 60 64 | 56 For

R, kips 377 | 234 | 170 | 41.8 | 367 | 371 | 328 A | explanation
Rokips/in.| 161 | 100 | 7.26 || 141 | 124 | 132 | 116 91 | of deflection,
As kips 51.0 | 250 | 155 | 486 | 400 | 430 | 35. 2 | see page 2-32
R, kipsiin. | 267 | 6.43 | 246 | 13.4 | 906 | 115 | 793 | 1.

R kips 94 |48 | 24 91 |72 8 |63

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear.




BEAMS
Channels
Allowable uniform loads in kips

for beams laterally supported
For beams laterally unsupported, see page 2-146

Designation c7 MC7

12.25 9.8 22.7 19.4 Deflection

2Ys 2% 3% 32 In.

3.80 8.60 8.20

88 141
69 136 99
46 91 82
35 68 62
28 54 49
23 45 44

20 35
17 31
15 27
14 25
13 22
12 21

11 ) 19
9.9 . 18
9.2 . 16
87 . 15

Span in Feet

Properties and Reaction Values

S in? 7.78 6.93 6.08 13.6 12.3
V kips 59 44 29 70 49 For

R, kips 30.2 22,7 15.2 46.7 32.7 explanation
A; kips 39.4 25.6 14.0 60.6 35.5 see page 2-32
ips/i 20.7 8.72 2.61 26.2 8.99

79 56 23 105 67

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear.




Channels
Allowable uniform loads in kips

for beams laterally supported

For beams laterally unsupported, see page 2-146

Designation C6 MC 6 MC 6

Wi./ft 10.5 8.2 18 15.3 16.3 | 15.1 Deflection
Flange Width 2 1% 3. 31 3 3 In.

L, 3.90 8.30 | 7.50 790 | 7.80

7% 90 .01
51 91 82 87 76 .02
34 66 56 58 55 .05
25 50 42 43 42 .08
20 40 34 35 33 A3
17 33 28 29 28 19

14 28 24 25 24 25
13 25 A 22 21 33
1 . 22 19 19 18 42
10 . 20 17 17 17 52
9.2 ! 18 15 16 15 63
84 . 17 14 14 14 .74

78 . 15 13 13 13 . 87
72 : 14 12 12 12 . 1.01

Span in Feet

Properties and Reaction Values

S ind 580 | 506 | 438 || 991 | 847 || 868 | 832
Vkps |52 |38 |24 45 |4 45 | 38 For
Rikips | 293 | 210 | 134 | 332 | 245 | 329 | 277 . explanation

R kips/in. | 144 | 104 | 66 | 125 | 112 | 124 | 104 2 | of deflection,
Rokips | 407 | 248 | 126 | 387 | 296 | 381 | 204 4 | seepage 232 |
R kips/in. | 292 | 108 | 28 | 138 | 123 || 133 | 7.99

Rkps |8 |57 |2 77 | 64 76 | 57

Load above heavy line is limited by maximum allowable web shear.
Values of R in bold face exceed maximum web shear.




BEAMS
Channels
Aliowable uniform loads in Kips
for beams laterally supported
For beams laterally unsupported, see page 2-146
Designation C4 C3

wt./ft 6.7 Deflection 7.25| 54 Deflection s : Deflection
Flange Width 1% in. 1% | 1% In. n.

3.70 4.30 | 3.90

38 01 46 29 . .01
30 .02 23 19 . .04
20 .06 15 13 . . : . .09
15 10 11 97 . . . . A7
.16 92| 77 . . . . .26

22 76| 64 . . . . 37
.30 65| 55
40 57 | 48
50 51 43
62 46 1 3.9
75

.89

Span in Feet

Properties and Reaction Values

Sx ir].3 3.56 ) 229 193 1.38
V' kips 33 For 26 15 For 21 For
A kips | 20.1 .8 | explanation || 18.2 | 10.4 | explanation || 20.2 X .64 explanation

Ry Kips/in.} 10.7 | 6.27 |of deflection,|| 108 | 8.07 }of deflection,|| 11.7 of deflection
Rokips (252 113 (oo el 238 | 103 |°goe page || 267 80 |” see page
R, k!ps/ln. 15.5 R 20.1 3.79 39.7

kips |58 282 |lss |24 282 |61 ' 232

Load above heavy line is limited by maximum aliowable web shear.
Values of R in bold face exceed maximum web shear.
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BEAMS
Design of Bearing Plates

When a beam is supported by a masonry wall or pilaster, it is essential that the
beam reaction be distributed over an area sufficient to keep the average pressure on
the masonry within allowable limits. In the absence of code provisions, an allowable
F,, depending on the type of construction, may be selected from AISC ASD Specifi-
cation Sect. J9.

The following method of design makes use of the Allowable Uniform Load ta-
bles and is recommended for bearing plates on concrete supports.*

R = Reaction of beam, kips

A =B x N = Area of plate, in.?

F, = Allowable bending stress of
plate, ksi

= Allowable bearing pressure on

Anchor as required
F,

? support, ksi
f» = Actual bearing pressure on sup- N + 2.5k
port, ksi .
R, = 1.65kE,,t, = first part of ASD -
Spec. Equation (K1-3), kips A SO ;
R, = 0.66F,,t, = second part of
ASD Spec. Equation (K1-3),
kips/in. j
N

R, =34tw2\/£yt'1tf = first part of

ASD Spec. Equation (K1-5)
kips

= 341,23 1) (5‘1>1'5 i
Y d) \t ty

second part of Spec. Equation __th
(K1-5), based on N = 1.0, kips/ ah . :t» t
in. 7

k = Distance from bottom of beam n |2k J n
to web toe of fillet, in. (from B
Manual Part 1)

t = Thickness of plate, in.

R

i<

Calculate the minimum bearing length N based on local web yielding AISC
ASD Specification Equation (K1-3) or web crippling Specification Equation (K1-5).

*For concrete supports where the bearing plate does not cover the full concrete area, see Exam-
ple 9.

Awmrrican Instrrute oF STEEL CONSTRUCTION



2-142

The equation yielding the larger N value controls. By replacing each portion of the
above Equation with a variable, as defined previously, and solving for N, the follow-
ing equations result:
R- R in

R, >

local web yielding N =

web crippling N=——=

The values for Ry, R,, R; and R, are tabulated in the Allowable Uniform Load Ta-
bles for each shape.

Determine the required bearing plate area, A,, in.2, by rearranging the formu-
las given in J9 of the AISC ASD Specification and solving for A;.

On full area of concrete support

__R
0.35f,

On less than full area of concrete support

1 R \?
A =—
A, (0.3512')

Establish N and solve for B = A{/N. The length of bearing N is usually governed by
the available wall thickness or some other structural consideration. Preferably, B
and N should be in full inches, and B rounded off so that B X N = A, (req’d).

Solve for ¢ in the following formula based on cantilever bending of the plate
under uniform concrete pressure.

Determine the actual bearing pressure, f, = R/(B X N).

Determine n = (B/2) — k and, using the actual f,, solve for ¢ in the formula:

‘= /3ﬁ;n2
Fy

Ay

EXAMPLE 8
Given:

A W18 X 50 beam, F, = 36 ksi, for which k = 1% in., has a reaction of 49 kips and
is to be supported by a 10 in. concrete wall. Using the entire width of the 3 ksi con-
crete wall for the bearing length N, design a bearing plate for the beam.

Solution:

From the Allowable Uniform Load Tables:
Ry = 26.4 kips
R, = 8.43 kips/in.
R; = 32.6 kips

R, = 2.67 kips/in.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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R—R, 49-26.4

= = —~ =2.68in. < 10in. o.k.

N R 543 2.68 in 10in. o.k
R-Ry 49-326 . .

= = =6.14in. < . o.k.

N R 267 6.14 in 10in. e.k
A (Reqd) = R =2 _ 467in2

0.35f, (0.35) 3
B =A,/N = 46.7/10 = 4.7 in.; use 8 in. (flange width controls)
A; =B X N=8x10 = 80.0in.? = 46.7 in.?
n =872 —125=275in.
f, =49/80 = 0.613 ksi

3f,n* \/3 (0.613) (2.75)° .
= = = . 1 .
t \/ F, 27 0.718 in

Use: Bearing plate % X 10 X 0’ — 8

EXAMPLE 9
Given:

Investigate a 1 X 6% X 0’ — 8 bearing plate for the beam in Example 8 supported
on a 10% " concrete wall. The least distance from the edge of bearing plate to the edge
of concrete support, b,, is 2 in. f; = 3.0 ksi

Anchor as required- 7

N 1 by

Solution:
A, =B xN=8X6.5=520in?
Assumed area of concrete support:
A, =B XN =[8+Q2+2]x[65+(2+2)]=1260in?

AmEerICAN InsTITUTE OF STEEL CONSTRUCTION
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fp = 49/52 = 0.942 ksi

F, = 0.35f{ VA,/A; = 0.35 X 3 X V126.0/52.0
= 1.63 ksi > 0.942 ksi o.k.

and 1.63 = 0.7, = 0.7 x 3 = 2.1 o.k. (AISC ASD Specification Sect. J9)
N=6.5in. > 6.14in. e.k. (see Ex. 8)
n=DB2-k=872—125=275in.

2
Min. t = \/Mzzz/(—zzs)— = 0.89in. < 1 in. o.k.

Investigate beam without bearing plate (¢, = 0.57 in.):

49
ﬂ“75xas

. _ Bfe [(br12) — kI?
Min. ¢t = —-————Fb
1]

_J@nn (7.512) — 1.25P
B 27.0

= 1.01 ksi

= 0.84 in. > 0.57 in. n.g.
Use bearing plate.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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FLOOR PLATE
BENDING CAPACITY
Pounds per Sq. Ft

gh | piate Span VoAt
F’?;ft‘}s-_” ”};]Cc‘}{;esss 1'—6"| 20" | 2'~6" | 3—0" | 36" | 4~ 0" | 4'—6" | 5'—0" | 6'—0" | 7'-0" o‘fﬁ,'ié%h
6.15 % 48| 83| 5| 87| — | — | —| = | =1 — 031
8.70 Ys 333] 188 120| 83| 61 a7 — | — | — | — 070
11.25 Y 5034 333| 213 148 | 109} 8| 6| 5| — | — 125
13.80 s 927 s21] 333) 232 170 | 130 | 103| 83| 58| — 195
16.35 % 1333| 750 | 480 ] 333 | 245 | 188 | 148 | 120| 83| 61 281
18.90 T | 1614 | 1021 653 | 453 ! 333 | 255 | 201 | 163 | 113 | 83 | .383
21.45 % 2370 | 1333 | 853| 593 | 435 ] 333 | 263 | 213 | 148 | 109 | 500
24.00 %s | 3000| 1688| 1080 | 750 | 551 | 422§ 333 | 270 | 188 | 138 | .633
26.55 % 3703 | 2084 | 1333| 926 | 680 | 521 | 412 ] 333 ] 232 | 170 | .78
29.10 Wi | 4482 | 2521) 1613 | 1121 | 823 | 630 | 498 | 403 | 280 | 206 | .945
31.65 Y 5333 | 3000| 1920 1333 [ 980 | 750 | 593 | 480 § 333 | 245 | 1.125
34.20 s | 6260 3521 | 2253 | 1565 | 1150 | 880 [ 696 | 563 | 391 | 287 | 1.320
36.75 % 7258 | 4088 | 2613 1815 | 1333 | 1022 | 807 | 653 | 454 § 333 | 1.531
39.30 % | 8333 4688 | 3000 2083 | 1531 | 1172 | 926 | 750 | 521 | 383 | 1.758
41.85 | 1 9481| 5333 | 3413| 2370 | 1741 | 1333 | 1053 | 853 [ 593 | 435 | 2.000
4440 | 1% | 10705| 6021 | 3853 2676 | 1966 | 1505 | 1190 | 963 | 669 | 492 | 2.258
46.95 | 1-% | 11999| 6749| 4319| 3000 | 2204 | 1687 | 1333 | 1080 | 750 | 551 | 2.531
4950 | 1%s | 13369 7520 | 4813 | 3343 | 2456 | 1880 | 1486 | 1203 | 836 | 614 | 2.820
52.05 | 1-% |14815| 8333 | 5333 | 3704 | 2721 | 2083 | 1646 | 1333 | 926 | 680 | 3.125
54.60 | 1-%s | 16332 | 9186 | 5879 | 4083 | 3000 | 2297 | 1815 | 1470 | 1021 [ 750 | 3.445
5715 | 1% | 17925| 10082 | 6453 | 4482 | 3292 | 2521 | 1992 | 1613 | 1120 [ 823 | 3.781
59.70 | 1-%s | 19593 | 11021 | 7053 | 4898 | 3599 | 2755 | 2177 | 1764 | 1225 | 900 | -4.133
62.25 | 1-% | 21333| 12000 | 7680 | 5333 | 3919 | 3000 | 2371 | 1920 | 1333 | 980 | 4.500
64.80 | 1% | 23149 | 13021 | 8333 | 5787 | 4252 | 3255 | 2572 | 2084 | 1447 | 1063 | 4.883
67.35 | 1% | 25036 | 14082 | 9013 | 6260 | 4599 | 3521 | 2782 | 2253 | 1565 | 1150 | 5.281
69.90 | 1-W4s | 26998 | 15186 | 9719 | 6750 | 4959 | 3797 | 3000 | 2430 | 1687 | 1240 | 5.695
7245 | 1% | 29037 | 16333 | 10453 | 7259 | 5334 | 4084 | 3227 | 2614 | 1815 | 1333 | 6.125
75.00 | 1-%s | 31146 | 17520 | 11212 | 7787 | 5721 | 4380 | 3461 | 2803 | 1947 | 1430 | 6.570
77.55 | 1% | 33332 | 18749 | 11999 | 8333 | 6123 | 4688 | 3704 | 3000 | 2083 | 1531 | 7.031
80.10 | 1-'%6 | 35593 | 20021 | 12813 | 8898 | 6538 | 5006 | 3955 | 3204 | 2225 | 1634 | 7.508
8265 | 2 37926 | 21333 | 13653 | 9482 | 6966 | 5334 | 4214 | 3414 | 2370 | 1742 | 8.000
Deflection

Coefficient 037 .086| .104| 149 | 203 | .265| 335 | .414| 596 | 700 | .810
E = 29,000 ksi

Loads above and to the right of the heavy black lines will cause deflections of more than 1/100 of the span.

To find the actual deflections for the loads given above, divide the coefficient of deflection for the span by the
thickness of the plate in inches.
To find the deflection caused by loads less than shown above, first find the deflection caused by the loads
given above. Multiply this by the actual load and divide by the load given above. For safety, loads greater than
those given in the above table should not be used.

Loads are based on an extreme fiber siress of 16 ksi and simpie span bending.
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ALLOWABLE MOMENTS IN BEAMS
With unbraced length greater than L,
General Notes

Spacing of lateral bracing at distances greater than L, creates a problem in which the
designer is confronted with a given laterally unbraced length (usually less than the
total span) along the compression flange, and a calculated required bending mo-
ment. The beam cannot be selected from its section modulus alone since depth and
flange proportions have an influence on its bending strength.

The following charts show the total allowable bending moment for W and M
shapes of F,, = 36 ksi and F,, = 50 ksi steels, used as beams, with respect to the maxi-
mum unbraced length for which this moment is permissible. The charts extend over
varying unbraced lengths, depending upon the size of beams represented. In gen-
eral, they cover most lengths frequently encountered in design practice.

The total allowable bending moment, in kip-ft, is plotted with respect to un-
braced length with no consideration of the moment due to weight of the beam. Total
allowable moments are shown for unbraced lengths in feet, starting at spans less than
L., of spans between L. and L,, and of spans beyond L,,.

The unbraced length L., in feet, with the limit indicated by a solid symbol (&),
is the maximum unbraced length of the compression flange for which the allowable
bending stress F,, may be taken at 0.66F), for compact sections by AISC ASD Specifi-
cation Sect. F1.1, and for noncompact shapes that are permitted an allowable stress
higher than 0.60F, by Sect. F1.2. For these noncompact shapes, which meet the re-
quirements of compact sections except that b,/2t; exceeds 65/\/I7y, but is less than
95\/P_’y, the allowable bending stress is obtained from Equation (F1-3). L, is equal to
the smaller value obtained from the expressions 76b;/\/F, and 20000/[(d/A,)F,). This
criterion applies to one beam when F, is equal to 36 ksi and applies to eight beams
when F,, is equal to 50 ksi. L, for these beams are indicated by a half-filled circle @.

The unbraced length L, in feet, with the limit indicated by an open symbol (O),
is the maximum unbraced length of the compression flange beyond which the allowa-
ble bending stress Fj, is less than 0.60F,. L, is equal to the greater value obtained
from Equations (F1-6) and (F1-8) when F, is 0.60F, and C, equals unity. For lengths
greater than L, but not greater than L,, F;, may be taken at 0.60F,. In no case is L,
taken greater than L,,.

The unbraced length is the maximum laterally unbraced length of the compres-
sion flange corresponding to the total allowable moment. It may be either the total
span or any part of the total span between braced points. The curves shown in these
charts were computed for beams subjected to loading conditions which produce
bending moments within the unbraced length greater than that at both ends of this
length. In these cases, C, is taken as unity in accordance with Sect. F1.3. When the
unbraced length is greater than L, and the bending moment within the unbraced
length is smaller than that at either end of this length, C, is larger than unity and the
section may provide a more liberal moment capacity. In these cases the allowable
moment can be determined using the provisions of Sect. F1.3 of the AISC ASD
Specification.
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In all cases where the unbraced length of the compression flange exceeds L,,, F,
must be calculated according to the provisions of Sect. F1.3, and may neither exceed
the larger value given by the following formulas, nor 0.60F,:

X X C
When l/ry = lu——b i F, =0.60F,
Fy
When 102 x 10°C, - I - /510 X 10°C, :
Fy r'r Fy

2 Fy(liry)?
=~ —=2—"TI—IF
Fo [3 1530 x 10°C,| 7

510 X 10°C, 170 x 10°C, -
= Tt =0 e F1-7
When l/rT = Fy Fb (l/rT)2 ( )

For any value of l/ry :

(F1-6)

3
= 12 x 10°C, (F1-8)
ldiA,

In computing the points for the curves, C, in the above formulas was taken as
unity; the radius of gyration ry about an axis in the plane of the web and the depth-
flange area ratio d/A; are taken from the Tables of Dimensions and Properties in
Part 1 of this Manual.

Over a limited range of length, a given beam is the lightest available for various
combinations of unbraced length and total moment. The charts are designed to assist
in selection of the lightest available beam for the given combination.

The solid portion of each curve indicates the most economical section by
weight. The dashed portion of each curve indicates ranges in which a lighter weight
beam will satisfy the loading conditions. For beams of equal weight, where both
would satisfy the loading conditions, the deeper beam, when having a lesser moment
capacity than the shallower beam, is indicated as a dashed curve to assist in making
a selection for reduced deflection or a limited depth condition.

In the case of W and M shapes of equal weight and the same nominal depth, the
M shape is shown dashed when its design moment capacity is less than the W shape,
to indicate that the W shape is usually more readily available.

The curves are plotted without regard to deflection, therefore due care must be
exercised in their use. The curves do not extend beyond an arbitrary span/depth limit
of 30. In no case is the dashed line or the solid line extended beyond the point where
the calculated bending stress is less than 11 ksi for F, = 36 ksi steel, or 15 ksi for F,
= 50 ksi steel.

The following example illustrates the use of the charts for selection of a proper
size beam with an unbraced length greater than L,,.

EXAMPLE 10
Given:;

Using F, = 36 ksi steel, determine the size of a “simple” framed girder with a span
of 35 ft, which supports two equal concentrated loads located 10 ft from its left and
right reaction points. The compression flange is laterally supported at the concen-
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trated load points only. The Ioads produce a maximum calculated moment of 220
kip-ft in the center 15-ft section between the loads.

Solution:

For this loading condition, C, = 1.0.

Center section of 15 ft is longest unbraced length.

With total span equal to 35 ft and M = 220 kip-ft, assume approximate weight of
beam at 70 1bs./ft (equal to 0.07 kips/ft).

2
Total M = 220 + L7 X G5)°

= 231 kip-ft

Entering chart, with unbraced length equal to 15 ft on the bottom scale (abscissa),
proceed upward to meet the horizontal line corresponding to a moment equal to 231
kip-ft on the left hand scale (ordinate). Any beam listed above and to the right of the
point so located satisfies the allowable bending stress requirement. In this case, the
lightest section satisfying this criterion is a W 24 X 68, for which the total allowable
moment with an unbraced length of 15 ft is 239 kip-ft.

Use: W24x68

Note: If depth is limited, a W18 71 could be selected, provided deflection condi-
tions are satisfied.
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ALLOWABLE MOMENTS IN BEAMS (Cp=1, Fy =36 ksi)
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ALLOWABLE MOMENT (10.0 kip—ft. increments)
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3950 1

ALLOWABLE MOMENTS IN BEAMS (Cp=1. Fy=36 ksi)
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ALLOWABLE MOMENT (10.0 kip—ft. increments)
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ALLOWABLE MOMENTS IN BEAMS (Cp=1, Fy =36 ksi)
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ALLOWABLE MOMENTS IN BEAMS (Cp=1, Fy=36 ksi)
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36 ksi)

1, Fy=

ALLOWABLE MOMENTS IN BEAMS (Cp
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ALLOWABLE MOMENT (5.0 kip—ft. increments)
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ALLOWABLE MOMENTS IN BEAMS (Cp=1,
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ALLOWABLE MOMENTS IN BEAMS (Cp=1, Fy=36 ksi)
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ALLOWABLE MOMENTS IN BEAMS (Cp=1, F

=36 ksi)
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36 ksi)

ALLOWABLE MOMENTS IN BEAMS (Cp=1, Fy
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ALLOWABLE MOMENT (3.0 kip —ft. increments)
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ALLOWABLE MOMENTS IN BEAMS (Cp=1, Fy =36 ksi)

11851 -
11704 -
1165 -

1140 W2 1x2a8 + g

11251

1110~

10951 -

g
S = iiiy.

| wisess - U= 010l ee
«F oo e

1080 1

1065

10501 -

10351 -

1020 +

1008 fstansg
- )
R

9904 -+ -
RN
W24x192:_

975

9601 -

9457

9301 -+

915

900 |

UNBRACED LENGTH (0.5 ft. increments)

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



2-159

1, Fy=36 ksi)

-

ALLOWABLE MOMENTS IN BEAMS (Cp
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ALLOWABLE MOMENT (2.0 kip—ft. increments)
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ALLOWABLE MOMENTS IN BEAMS (Cp =1, F,=36 ksi)
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1, Fy= 36 ksi)

ALLOWABLE MOMENTS IN BEAMS (Cp
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ALLOWABLE MOMENT (2.0 kip—ft. increments)

2-162

7001 - P

690 1

w27x129- fLoie
::‘:*:1'_“_' !
MERRER SR

680 - 4

6701+ :

660 1

oy
W30x1 |

650 - +
oo
oao -

SOEEE

600

W24x)| 3.
W2 ix}i47-

590{-
5807
srol
5601 : +:

550 - +

= lw2ixi32

530 L.
5204 - 4

510 Wi8H

500

5404 -+ - - - =

UNBRACED LENGTH (0.5 ft. increments)

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




2-163

ALLOWABLE MOMENTS IN BEAMS (Cp =1, Fy=36 ksi)
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ALLOWABLE MOMENTS IN BEAMS (Cp=1, Fy= 36 ksi)
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ALLOWABLE MOMENTS IN BEAMS (Cp, =1, Fy=36 ksi)
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36 ksi)

ALLOWABLE MOMENTS IN BEAMS (Cp=1, Fy
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ALLOWABLE MOMENT (1.0 kip—ft. increments)
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(Cp =1, Fy=36 ksi)

ALLOWABLE MOMENTS IN BEAMS

+

UNBRACED LENGTH (0.5 ft. increments)
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ALLOWABLE MOMENT (0.5 kip—ft. increments)
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ALLOWABLE MOMENT (0.25 kip—ft. increments)
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ALLOWABLE MOMENTS IN BEAMS (Cp=1, Fy=36 ksi)
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