Design Aids—Minimum Depth and Allowable Bending Stress

GEORGE FROYTON

DEsioN Amps are presented for the everyday use of steel
designers. They show in the form of tabulation, nomo-
graph or diagram, relationships specified in the AISC
Specification for the Design, Fabrication & Erection of Struc-
tural Steel for Buildings and its Commentary.

ROOF BEAMS & GIRDERS

- 38
L(f1) d(in) T fpksh
+ 45 T
T + 35
60 a0 1
55 ¥ 36 1 a3
50 3 T 32
T+ 30 4 .
I T 305
45 + 27 T 30
T 24 T
40 3 128
T 21 +27.5
38 BT I
T 16 l 25
o I
3 414 124
+12 T
2 T 122
{10
20 lg l2o

I

AISC.SPECS.SECT. L.I3 dmin= ml.
/)

Fig. 1. Minimum depth of roof beams and girders supporting flat roofs

FIGURE 1

Figure 1 is a nomograph which gives the minimum
depth of roof beams and girders supporting flat roofs. If
the slope is less than 3 in 12, the roof is to be considered
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flat. The depth requirement is a function of the actual
bending stress f, according to the formula

dmin = (fb/GO0,000) L

as specified in Section 1.13 of the Specification. For
given depths the corresponding allowable bending
stress can be found. See Fig. 4 for maximum f, values.

FIGURE 2

Figure 2 is a nomograph showing minimum depth re-
quirements for floor beams and girders. It is based on the
relationship between the actual bending stress f, and
the span, allowing for the decrease in bending stress if
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Fig. 2. Suggested minimum depth of floor beams and girders



members of less depth are used. The formula is

dnin = (f,/480,000) L
which is derived from

dmin = (F,/800,000) L
as suggested in Section 1.13 of the Commentary on the
AISC Specification. As in the case of roofs (Fig. 1), if the
members are not stressed up to their capacity the bend-
ing stress f, will be smaller, and correspondingly a shal-
lower section can be selected. See Fig. 3 for maximum
f» values.

FIGURE 3

Figure 3 shows the maximum allowable f, values of the
different steel grades according to their yield points, for
laterally supported compact sections (fymax = 0.66 F))
and for other members (fymax = 0.60 F,).
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Fig. 3. Maximum f, values for different steel grades

FIGURE 4

Figure 4 is a diagram showing minimum depths of dif-

ferent yield point floor beams and girders which are

subject to shock or vibration, such as the framing of

elevators, escalators, etc. It is based on the formula
dwin = (F,/650,000) L

as suggested in Section 1.13 of the Commentary on the

AISC Specification.

FIGURE 5

Figure 5 is a tabulation of the C, values to be used in
Formula (4) of Section 1.5.1.4.5 in determining the
allowable compression stresses on the extreme fibers of
structural sections. It shows the commonly encountered
moment-unbraced length relationships together with the
derivations.
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Fig. 4. Suggested minimum depth of floor beams and girders subject to
shock or vibration
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Fig. 5. Determination of C, values (AISC Specification Sect. 7.5.7.4.5)
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