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748 TIE CANADIAN ENGINEER

The maximum bending moment and normal forces
due to the live load in the various sections of the arches,
are calculated by means of influence lines. The equations
for the influence lines for the bending moment (M) and
normal force (N) in the point m of the arches are:

Mn = Mo,m — Xa — Xpx — Xoy,
Nm = Nom + Xb» sin ¢ — Xo cos ¢;

Mo,m and No,m being the corresponding values in the
auxiliary system, ¢ the angle between the x axis and the
tangent at the point (Fig. 6), taken positive in the direc-
tion from the x axis to the y axis and the positive direc-
tion of the tangent taken toward the right. It will thus
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be seen that it is first necessary to find the influence lines
for Xa, X» and Xeo, the equations of which, from the
above given reduced equations, are:
Sma 5mb 3mo
Xyt = : Xy = ; and, 2% Gl
Saa 3o sce
wherein the different 8’s are readily calculated by means
of the so-called ‘‘v’’ forces. The influence lines for the
quantities X are shown in Fig. 7, and the influence lines
for the bending moments in Fig. 8.

A variation of the temperature of + 40° F. was taken
into consideration; the bending moments and normal
forces produced by this change are:

Volume 25.

My = —ch;Nt = — Xo cOs ¢,
cEtl

Xa and X» being = o0, and Xo =
. dc0
in which ¢ is the elongation per unit length per 1° F., B
the modulus of elasticity, ¢ the variation of the temperd”
ture and [ the span.
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mal
In Table 1. is given the bending moments and n(;) ‘;oad

forces due to the live load (M» and Ny), to the dea (M
(Mg and Ng), and to the change of the temperatur®
and Nt). .

Table 1.—Bending Moments (M) and Normal Forces (N).

Point. o 1 2
Max. Mp + 34.8 + 55.4 + 61.7
N» + 26.3 + 33.9 + 21.8
Min. My — 30.0 — 38.7 — 59.0
Ny + 38.4 + 30.1 + 43.7
Me + 32.3 T+ o27.2 + 12.0
Ne +333-0 +337.0 +349.0
M F 56.9 + 47.9 F 21.1
Nt gy o + 20.8 o Fo |
Max. My+s + 67.1 + 82.6 + 73.7
Nots +359-3 +370.9 +370.8
Min. Mp+e isar2e g ==hT L 5 . — 47.0
Nop+g +371.4 +367.1 +392.7
Max. Mp+g+t  +124.0 +130.5 + 94.8
Nopte+t +338.3 +350.1 +350.7
Min. Mp+g+t — 54.6 — 59.4 — 68.1
Nytg+t +392.4 +1387.9 +412.8

3 4 s

+ 42.6 + 40.4 +127.5 yard tons
i i + 32.2 4 42.5ton5
— 52.2 — 63.0 —163.5 yard tons
eehe 3 + 49.0 + 40.6 tons :
il . T — 52.8 —-105.0 yal’d tons
+369.0 +397.0 +435.0 tons

S
t 26.1 £ty + 181.0 yard tO"
+ 19.0 1 178 + 16.3 tons

5
+ 27.9 — 12.4 + 22.5 yafd t?n
+381.7 +429.2 +477+5 tons

S
— 66.9 - —115.8 —268.5 yard 1o
+431.3 +446.0 +475.6 tons g

iy
+ 54.0 + 80.9 +203.5 yard R |
+400.7 +447.0 +493.8 tons ;

0
— 93.0 —209. 1 —449-5 yard 10
+412.3 +428.2 +459.7 tons




