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^—Illustrating the Advantages of the Ideal Arch 
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>n Writers defin e “Ideal arch” as the arc 1
'V ,h)Ch thc centre lin the arch ring is the actua 

Pressure for the given load. 1 his ev ident y 
S^tem hnt the centre line, if it is a link polygon for the 
this ?! of i°ads, is the true line of pressure. Generalizing 

e hrst assumption may be stated as follows .
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crown, lies entirely between the two middle third lines 
between the crown and springings. In order that this 
condition should be satisfied, the horizontal thrust must 
not exceed the product of the radius of curvature of the 
extrados middle third at the crown and the total load 
a section of the arch, 1 ft. wide, of which the 
section at the crown is the central line. If H denotes the 
horizontal thrust, P the radius of curvature, go and t the 
depths of the gravel and arch ring at the crown, and w,, 
wg, tea the respective weights of the live load, gravel, and 
material of the arch ring, then H must not exceed p (w, 
4- go, we + twn). If such a line can be drawn it is 
evident that, by reducing the horizontal thrust, the line 

be made either to touch the intrados middle third at
same

on
cross

can
or towards the springings, or to pass through the 
middle third at the springings, and the line would then be 
the critical line or pressure.

Though the first signs of collapse in arches have 
appeared at points suggested by the critical line of pres

it does not necessarily follow that the true line of 
pressure tended to approach that line of pressure pre
vious to internal collapse. The apparent cause of failure 
is often different from the real cause, and the line of 
pressure may have taken up the position indicated by 
the critical line of pressure as a consequence of internal 
failure. Failure of the backing or insufficient depth of 
gravel at the crown would tend to concentrate the load

sure,
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Fig. 1.—Circular Arch.
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Jng is hinged" at the crown and springings, thé problem 

int COnsid.erably simplified, but, for varying loads, the 
tj^ro<^uction ol hinges would have the effect of weakening
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First Assumption.—The true line of.. . , , pressure is that
link polygon for the system of loads which deviates the 
least from the centre line of the arch ring. Arguments 
in favor of this assumption are wanting, and consequently 
the lines of pressure are not shown in the diagrams, but 
the stresses, if calculated, would be found

tio 'S necessary> therefore, to make certain assump- 
ns and to experiment on models of arches designed 

t]^C°ld*ng to those assumptions, in order to see how far 
tj are justifiable. It appears that, whatever assump- 

are adopted, the arch, called the “Ideal arch, ’ is 
l|c 1 stronger than a circular or semi-elliptic arch of the 

ame dimensions.

.. , , . . to be only
slightly in excess of those obtained according to the third 
assumption.

Second Assumption.—It is assumed that no arch 
ring is stable for symmetrical loading unless the link- 
polygon, which touches the extrados middle third at the

rt ft


