
Mt = — Xay ; Nt = — Xo cos <P,
t E tl

Xa and Xb being = o, and Xo-------------
800

in which « is the elongation per unit length per i° F-> 
the modulus of elasticity, t the variation of the temper ' 
ture and l the span.

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:

Mm — Mo,m ---- Xa ---- Xb X Xoy,

Nm = No,m + Xb sin <P — Xo cos <P ;
Mo,m and No,m being the corresponding values in the 
auxiliary system, <P 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

I-i f. 4$ y
!

$I + »\ 5
iMzj

?!s11 VI *XoL V S 5

3 I II+

«V1 !!1+xb

ffj-b ^ i-
V »' 0-+ «V

1i
+ i 1

xc ^ 5111 15%4? I +v
I i. :-z -/ o / z z * s I-S

Fig. 7.
+SI* S Îbe seen that it is first necessary to find the influence lines 

for Xa, Xb and Xo, the equations of which, from the 
above given reduced equations, are :

8ma

s
l B ■§ *

Smb
Xo =; and, VXa = Xb =

8008bb8aa
/ 2 3~S ~i -2 -/

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 ± 400 F. was taken 
into consideration ; the bending moments and normal 
forces produced by this change are :

Fig. 8.

atand n°r(!i adead loadIn Table I. is given the bending moments 
forces due to the live load (Mp and Np), to the 
(Mg and Ng), and to the change of the temperatur 
and Nt).

Table I.—Bending Moments (M) and Normal Forces (N).
• 5Point. 

Max. MP
41o rd tons+ 127.5 ya 

+42.5 tons

—163.5 ya
+ 40.6 tons

—105.0 ya 
+ 435
± 181.0 ya 
± 16.3 tons

+ 22.5 ya
+ 477.5 tons

—268.5 ya
+ 475.6 tons

+ 203.5 ya
+ 493.8 tons

-449-5 Y3 e
+ 459.7 tons

+ 3 -8 + + 40.
+ 32-

— 63.0 
+ 49-0

— 52.8 
+ 397.0

+•4
/Nv +++ •9•3 rd tons

— 38.7
+ 3°-1

Min. Mp — 52.2 
+ 62.3

— 59-o 
+ 43-7

--- 30.0
+ 38-4N p

rd tons
Mg — i4-7 

+ 369.0
+ 27.2 
+ 337-0

+ 32.3
+ 333-o
* 56.9 
± 21.0

+ 12.0
+ 349-o .0 tons

Ng
rd tons

Mt 47- . I21 . I 
20. INt .020.

rd tons
+ 82.6 
+ 370.9

+ 67.1 
+ 359-3

+ 27.9 
+ 381.7

— 66.9 
+ 43I-3
+ 54-o 
+ 400.7

— 12.4 
+ 429.2

—115.8 
+ 446.o

+ 80.9 
+ 447-o

Max. Mp+g
ATp+g

Min. Mp+g 
Nv+g

+ 73-7
+ 370.8

— 47-o 
+ 392.7
+ 94-8 
+ 350.7
— 68.1
+ 412.8

rd tons
— 11 - 5 
+ 367.1

+ 130.5 
+ 350.1

+ 2.3
+ 371-4 rd tons

Max. Mp+g+t 
IVp+g+t

Min. Mp+g+t 
N p+g+t

+124.0 
+ 338-3

— 54-6 
+ 392.4

rd tons
—209.1 
+ 428.2

— 93-o 
+ 412.3

— 59-4 
+ 387-9

4

Volume 25.THE CANADIAN ENGINEER748

*

II

*
c.

c2
>

07
3

c 7
7

to
 4+

00

M
 00

beg
-H +|

is*

*2
7

2f
t 3

C
O
i

O
P?

bSO

<0
K
)

C
O 

M

H
- H-

CO
M

to
 On 

M

H
- 

-H

(J\CO

IT) 
CO

0*
2

C.
0S

2
H
- -H

+ +

t*
L

SS
L

O
ifO

02
34

bS7

LN
e>

.*
3

oo
fp


