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systems as one finds in the majority of highway bridges. I
beama are not fit for upper lateral struts, especially when they
have jaws their ends, nor should J" rods be employe.d anywhere
in a bridge.

Some of the most flourishing highway brid-ve companies
neyer figure at ail upon the effect of wind pressure, but content
thernselves with using rods from J" to 1" in diameter for al
spans under 150' in length and I beams or even piecese f gas
pipe for lateral struts. It 18 not necessary to add any area. to
the section of the bottom chard to resist the tension due ta
wind pressure, unless this tension exceed that due to the live
load, tor, as before stated, there is no likelihood of travel during
heavy winds, nor are any loads ever supposed to rernain upon
a bridge for any length of tirue.

For this samne reason the bending effect of the wind upon
posas and batter braces is neglected, nnless it produce a greater
stress than that due to the live load.

But the bending effect upon portai and lateral struts where
no vertical bway brscing is used, ia -mueh greater than the
tffect of the direct pull of the laterakrods. It is only lately
that the writer has fully appreciated the magnitude of the
bending stresses in these members.

The ares of bridge pet lineal foot was calculated freon a num-
ber of diagrams of stresses and sections, and was divided be.
tweeui the upper and lower lateral systemn by supposing a
horizontal plane ta pass through the middle of the posta and
asbutuing that all the pressure above this plane is carried by
the upper lateral systemn and ahI below by the lower lateral
t'ystem.

This may be a correct assumptien and xnay not, but it is as
likely ta be correct as any other. Where vertical sway bracing
is used, the division of wind pressure becomes stili more amn-
biguons, but as befare the same assumption is as likely ta be
correct as any other.

As the stress thus found for the upper portal strut is o tily a
Iittle in acce8s of that found for the Iower, the size of the
latter has been made equal ta that of the former in the table.
When there is no vertical sway bracing, st iifuess la obtained
1 y the use of knee braces or brackets A B, C D, Fig. 2, making
angles of about forty-five degrees with the vertical. Let the
notation be as shown in the figure, V being as before the l e.
lief of wight at F. P is the sum of the pressures at K and G.

Pld
Taking the centre of moments at E gives Vb = Pd sud V=-

b

Again taking centre of moments at A gives the value of the
bending moment M on the strut at that point, thus

Pd
C =M =- (b-2s)
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Let h = the distance between the centres of gravity of the
two channels of whicbi the upper lateral strut ls composed,
then the bending stress

=M Pd
c=M -- (b-2s)

2bhi

The intensity of working bending stress for this case was
taken equal ta six tons, sa that

C Pd
- = - - (b-2s)
6 l2bh

the uumber of square inches af area ta be added ta each chan-
ned in order ta resist bending.

The intensity of direct working stress was taken fromn the
jwtll.known formula,

(H1)

which is a littîs tae strang for lateral systems ; but this will
be a grand fanit, as it will add a little stiffness ta the bridge.
The total area of each channel is equal ta sumn of the areas re-
quired ta resist bending and that ta resist direct compression.

The stress in the knee.brace A B is calulated hy taking the
centre of moments at G and making the moment of its stress
equal ta the algebraic sum of the moments of V and #1P. As
befare ta make these formulS applicable ta a portal make d
equal ta the length of the batter brace and P one-haîf of the
sum of the pressures aoncentrated at the upper panel points.
AIL lateral and vibration roda were proportioned by using the
fallowing table, which gives the allowable stresses-in tons Of
2,000 pounds upon the rods after the initial tensions bave been
deducted, alsa the initial tensions.
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The distance G A =s, Fig, 2, was assumed equal to 4 fe
for nDrrow roadways, and 6 feet for wide ones, values for inter'
mediate roadways being interpolated. Curved brackets 8"
used in bridge.dtsigning, but if anyone will calculate the str'"O
in a bracket, he will no lauger think of curviiig it for the s8k

of appearance.
Brackets are aiso used below intermediate struts bath far

appearance and ta aid the 1 beamn strut to resist bending il, 'tu
weakest direction, s0 that in proportioning it the lengt 081W&
be taken as the distance between the poinits of attachleOf
the brackets.

The details used for the lateral systems are shown 011 tha
accampanying plate. As cau bu seen there, the upper laterd'
strut is camposed of twa channel bars, either laced or lattic6d'
the upper restiug on the chord plate and rivetted thereto,an

the lower attiched to the lower flange of the inner chord 01li0
nel by a conhlecting plate in the form of the letter T.

The upper lateral rods are connected by bent eyes ta th
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