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#+ ILIUSTRATIONS s+

Drawing Number 1.

Standard curve ch:ord steel roof truss design,

layout and calculations for shop detailing.
Drawing Number 2.

Weights Tor curve chord steel roof trusses
for different roof loadin~s and span
lengths of £251-0" to 100t'-0%,

Drawing Humbor 3.

Graphic chart for determining the allowable
stress of two steel structural ancles for
different roof loading.

Drawing Numbsr 4.

Table for the size of crord angles for dif-
ferent truss spans; 16'-0" bays, 45%/sq.ft.
total roof load.

Drawing Number 5.

Table for the size of chord angles for dif-
ferent truss spans; 20'-0" bays, 45%/sq.ft.
total roof load.

Drawing Number 6.

Table for the size of chord angles for dif-
ferent truss spans; 16'-0" bays, 60%/sq.ft.
total roof load.

Drawing Number 7.

Table for the size of chord angles for dif-
ferent truss spans; 20'-0" bays, 60#/sq.ft.
total roof load.
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3% TRUSS DESIGN &

In the past the Engineering Department of
the structural steel company, by which the writer is
employed, has been troubled with having to make a large
number of preliminary steel truss designs for the pur-
pose of estimating weights for competitive bids on
structural steel building contracts., In order to
eliminate this expenditure of time, a study was made
of the possibility of making a standard desien for
curved chord steel roof trusses that would give the
desired information by observation.

In making this design the necessary fac-
tors to be considered are the change of chord mem-
bers for the varying roof loading and spans. The
chord members would change in size for the differ-
ent spans but the web members,.having very little or
no stress, would remain of the same section for all
span lengths.

A constant for the radius should be deter-
mined, in order to take care of the changing of the
span lengths, so that all truss dimensions, when re=-

duced, would be proportional. By taking a truss



of a 100'-0" span, center to center of bearing, for
the key truss, all dimensions for the shorter spans
will then be directly proporiional to the dimen-
sions of the key truss.

In determining the radius for the key truss,
the approximate bending moment of the truss would be
calculated for a total roof load of 45/ /sq.ft., trusses
spaced for 16!'-0" bays, that is, the bending moment!x
is egual to the tetal truss load times the length of
the span, center to center of bearing, divided by
the constant 8; then the chord stress is equal to
the bending moment divided by the desired depth of
‘the truss at the center. The actual depth of the
truss at the center is obbained by trial depths until
the resulting compression chord stress requires the
use of economical sections which are carried in stock
or are obtainable when desired.

The most eponomical center of span depth,
determined from the approximate method, is found to’
be about 12!'-0". The deﬁth of the truss now known,
the radius is found by simple trigonometry. The radius
for that depth of truss would be approximately 110'-0",

or 1.1 the length of the span. The 1.1 of the span



length for the radius 1s used for all lenzth of truss
spans. The most desirable panel spacing for a
100t -0" truss is ten panels. In checking back for the
fibre stress in the compression chord angles, on a
101-0" span, the angles would be subject to an ecr-
centric moment due to the curve of the top chord,
a bending moment due to the roof load and the chord
stress. For the key truss this fibre stress is
about 10700#/sq.in., where the allowable stress is
14800#4sq.in., taken from the £.I.5.C. compression
formula.

The truss layout, shown on Drawing Number 1,
shows a curved chord steel'roof truss design that
is worked out as the standard truss design on the
basis of a radius of 1.1 the span length., The stress
diagram gives negligible stress for all the web mem-
bers; the smallest size structural shape is used
‘for all spans or 1-L 2&%"x 2i"x 4", These angles are
crossed in each panel to shorten the unsupported
length so as to take care of any compression stress
that might be applied, due to eccentric loading of
the truss; also this condition is to eliminate the
use of vertical web angles at the panel points.

In order to determine the compression chord



angles for the different spans, a plot of the most
used roof 1oadings against the allowable stress for

the chord angles is shown on the graphic chart,
Drewing Number 3. The compfession chord stresses,
unsupported length of angles and the maximum span

that the chord angles should be used for, as determined
from the graphic Drawing Number 3, are compilled in
tables, Drawing Numbers 4, 5, 6 & 7.

The chord angles to he used for any truss
span can readily be obtained by referring to the column
headed "Angles for Span". The stresses in the compres-
sion chord angles, for any span, with any loading,
can be obtained by proportional reduction from the

key truss,.



#* TRUSE "MIGHTS %

In order to reach a close approximation of
the weight for ftrusses of any span length, the truss
members should be separated into constent sizes, pro-
portional sizes snd variable sizges of members and fit-
tings. These divisions vwere madd as follows:

Constant memhers: web rivets
web plates
anchor bolts

Proportional members: web ansles
splice plates
end plates
bearing plates
stitch rivets
wood bolts

Variable rmemhers: com. chord angles
ten. chord angles

The size of the detail members and fittings
of the truss, such as rivet guantities and plate di-
mensions, were determined by meking a large scale
drawing of a 100'-0" truss. The total weirht for a
1001 -0" truss was computed for each loading. In
reducing the span lengths by one foot, the constant
would carry on, the proportional would reduce one
vercent and the varisble, or the chord angles, would

reduce on account of the reduced length, in all

-0 =



cases, and for size of members where the span length

requires the reduction in size of angles. 2y following

this procedure, satisfact
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cbtained for &ll interval span lengths of cne Toot,
from 251'-0" to 100'-0", The weights were figured for
the most used r~of loadings and bullcding bay spacing.
Theege weichts are given in table on Drawing Number Z.
£ it is desired to find the weight of =
truss, that the condition of loading or bhay spacing
is different, the approximate welght can Le obtained

by intervolation.
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% STRUCTURAL DITLTLING #

It is necessary to determine 2all panel and
diagonal dimensions for curved chord steel roof truss-
eg for making shop details. These dimensioas can he
ohtained for any truss span by taking the percentage
of the cdesired truss span length of the key truss
dimensions. For exémple: with a desired truss span
length of 82!'-¢", the dimensions would be 82.75% of
the dimensions for the key truss, since all dimen-
sions reduce directly porportional to the span
length. The stresses in all members are reduced by

the same procedure. It is obvious that many hours of

time can be saved by this method of calculation,



# CONCLUSICH #

The standard curved chord steel roof truss
design, proprortional dimensions and the table of
weights for the most frecuently used type of truss
for garages, small theatre buildings, one story ware-
houses, alrplane hangars and factory buildings; will
undoubtedly prove irvaluable as a time ssver both

for the Fngineering and Kstimating Department.
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