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When one-half of the arch is loaded, between hinge and

er : :
OWn, the horizonta] pressure is
pl’
H s a;
16f

an s
d the bendmg moment at the crown,

I

M = — Plz (I T a).
5 16
he maximym and minimum moments act at the points
I 3-—32u LA
M=y and x = —1 ’
2—a 4 °
and haye the values
1 (3—z29)°
max. M = — — pp ———,
64 274
I (2 @ — I)a
miﬂ. Mo ol Plz
64 247
Thu i 2
$ for o I the numerical value is — pI°
64

ﬁlleliolg the maximum deflection and rise at the crown

the feslau has given the following approximations,
only?mh being loaded with live load (p per unit length)
i Pl i
Maximum deflection [.00034 + .15 (—)’],
EJ . e
pl i

Maximum rise

[~ .00034 + .10 (—)°],
E]J l

. bej f
’nerti:g the modulus of elasticity and I the moment O

: s

Que tohe effect of the bending moments and r;ormal foi;:i;e

be Com a0 increase of the temperature of ¢° can rea i}sl
Plted as the horizontal pressure produced by it

Oat
Xt = —,
) Y Saa
Vster. 8. the Movement of the roller end of the auxiliary
in th;nsfor £° increase of temperature, s taken positive
Me direction ag Saa.

ASS“=E]etl
€t] 15 €t
; X?:E]":__E]a—:
Wh Oaa 8 f

ST X b
"lcreaSe S the elongation per unit length for one deg

.sinlilg\r ylelding of the supports can be treated 1n i
. hol‘i ay; as already mentioned, it is only a movemen
‘nq stzon direction which has influence on the strains
in the arch, A shortening of kI of the dis-
Ctween the hinges effects a horizontal pressure

kl
Xs = EJ —,

tance

b
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or by introducing the value of 8
I5 k
Xs = — E] o s
8 i

The Arch Without Hinges.—This type of arch has
three statically indeterminate quantities and as'those are
chosen the normal force Xa, the transverse force Xv, and
the bending moment X at the crown of the arch, acting
from a point O (see Fig. 2) in the axis of symmetry, so
situated that each of the three equations, from which the
values of the statically indeterminate quantities are calcul-
able, will contain only one of them, Their form will then
become similar to that for the horizontal pressure of the
arch with two hinges.

Sma
Xa = —

Saa

Smb
X b =

8co

Bmo
Xo = !

oo

the statically determinate auxiliary system being two
curved beams with one fixed and One unsupported end.

The ‘“‘v”’ forces for the type of arch considered here
are:

V= idy
7 = xdx
v = ydx,
which again are equivalent to the continuous loads
L 2
L = g
2% =9,

The distance 7 from the point O to the line 4B (Fig.
2) is determined by the equation

1 1
'7/ Z* dx :/Z‘y’dx

2
7= —f°
5)

y' being the ordinate of the centre line of the arch measur-
ed from AB. The equation for this centre line in the
system of co-ordinates, as shown in Fig. 2 with O as

origin is then

4f 1 - I x
y=—(—0I—x*—n = f[———4(-)’].
A, ) l
The deflections 8ma, 8mv and dme are calculated as
moments produced by the loads s, acting on a beam of
length [, fixed at the centre and having unsupported ends

(Fig. 3). For the left and right half of the arch re-
spectively
i x _3l
e e A e %) Z*dx, and = ——/(x, — ‘%) .75 dx,.
) 4 x

In these expressions x is the ahscissa of the point for
which 8ma is calculated and x, the varying abscissa of the




