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i‘s i)i;il(’;&%%(;':lt‘.t’he crown and .s:pringing.'s, the problem

lmr“duvtio,; 01"\] ?Il]?f);lh(‘d, but, for varying loads, _thc

the arch. 1inges would have the effect of weakening

tiOnsIt(.“i; lt]:):(fis;l,r-}'" therefore, to nml@ certain assump-

according 1o ﬂ. I an?nt on m()(l.els of arches dc,\‘lgnicd
] 10se assumptions, in order to see how far

€Y are ictlf

@) dre AT

tions Justifiable. It appears that, whatever assump-

Mych ‘\'t:;( adopted, the arch, called the ‘‘Ideal arch,” is
Stronger than a circular or semi-elliptic arch of the

S- :
dMe dimensions.
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Firs 3 , 2% :
s .t{Assymptlon.hllu- true line of pressure is that
ink polygon for the system of loads which de ¥ 1‘ ]]‘l
£ o S -« ad viates the
.lL 1;[ lmm‘ the centre line of the arch rine \rgum 1(’
in fav S OLE : - e e i
tl ;.\4)r of .t]n.s assumption are wanting, and ('()ns‘:-( uentl
1e lines of pressure are not shown in the diaor: i .
the stresses, if calculated, would be f ’ l‘ iy s
: : g e found to be
e : . : 0 be only
slightly in excess of those obtained according to the hirc
assumption. 5 R
Second 5S i i
L5 HA»umptwn.—]t 1s assumed that no arch
].~. is stable for symmetrical loading unless the link
polygon, which touches the extrados middle third at tl
‘ > at the
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Fig. 2.—Ideal Arch. (Scales: Length,

Tap
¢ I-*Illustrating the Advantages of the Ideal Arch
Over the Circular Arch.

Ideal Arch. Circular Arch.

Dan
%lse Oof sentre. ling. 05 ook 100 ft 100 ft.
€Dth OCCntre Rne™ Sl SNy 3 T5I5T 15 ft.
Sl?an .&ravel at crown.... 4 ft, 4 ft.
Rlse 5 NCrados ol it ik 08.2 ft 97.8 ft.
Thickn tradeg v, i L 14.7 ft. 14.6 ft.
Maxi :SS of arch ring...... 3 ft. 4 ft.
) em compressive stress o
¢ond assumption . ... 76,300 1b. The critical
line of pres-
(b) sun(:i cannot
¥ be drawn.
%};tﬂ E?]Z?C}?SSUnllation 40,500' 1b. 40:50(; Ib
e S 20 ft. 20 It
T‘)ta] ggilm?‘." of gravel..... 17,720 Cilb. ft. 18,250 cub. ft.
Tarch r~'mt“.\‘ of material in :
Ota] \vei?{g}rxt' i o St 6,300 cub. ft. 8,450 cub. ft.
Of drehs i b . 2,971,000 lb. or 3,360,000 Ib. or

1,500 tons.

Uniform c¢uI-
vature C O n-
trary to laws
of beauty.

N “’}Sll(:r]nL writers define the ‘‘Ideal arch’ as the arch
lin Of ¢ the centre line of the arch ring is the actual
o S lp.ressl“'(' for the given load. This evidently as-
:y."tem nfllt the centre line, if it is a link polygon for 'the
hls' he ﬁl()“d“v is the true line of pressure. Generalizing

rst assumption may be stated as follows :—

1,322 tons.
Pleasing, owing
to gradually
varving cufr-
vature.
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12 ft. to the inch ; load, 120,000 Ibs. to the inch.)

crown, lies entirely between the two middle third lines
between the crown and springings. In order that thi;
condition should be satisfied, the horizontal thrust mus.t
not exceed the product of the radius of curvature of the
extrados middle third at the crown and the total load on
a section of the arch, 1 ft. wide, of which the cross-
section at the crown is the central line. If H denotes lkl;c
horizontal thrust, p the radius of curvature, go and ¢ the
depths of the gravel and arch ring at the crown and w

g, wa the respective weights of the live load, g‘r:”n'cl 'n‘n|(i
material of the arch ring, then H must not exceed ;’ ‘("v
+ go, weg + fwa). If such a line can be drawn it Lisl
evident that, by reducing the horizontal thrust, the line
can be made either to touch the intrados midd]é third at
or towards the springings, or to pass through the <an‘1€
middle third at the springings, and the line would thén be
the critical line or pressure.

Though th.c first signs of collapse in arches have
appem:ed at points suggested by the critical line of pres-
sure, 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 fai{)ur—
is often different from the real cause, and the line one“
pressure may have taken up the position indicated b
the critical line of pressure as a consequence of intern');
failure. Failure of the backing or insufficient depth gf
gravel at the crown would tend to concentrate the load




