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load element (see Fig. 3). The formula for Smp and 3me
are analogous to that of ®ma. The denominators of the
equations for Xa, X» and Xo are
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The equations for the statically indeterminate quantities

and now known:
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for x < o, Xa = —— (1 + 2 =),
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Xv=— (1 ——) (1 +2-—)
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Forx >0, Xa=——1(1—2-—),
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Xp=——(1 +—) (1 —2-—).
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For both x < o and x > o,
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Xe=——a(1—2—) (1 + 2—),
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where o = -
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The bending moments and normal forces in the arch
can then be computed. The normal force N is made

equal to Xo
s x ¥ oy
N=Xe=——2a [(—)——]=— Nu
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The value of N, depends solely on the value of the ratio
— and on the value of «. Below, N, is given for ¢ = 1
1

x
and @ = .9, and — varying with differences of .1.

i %
—= o0 oT 43 33 4 34
l
a=1; N. = .2344 .2160 .1654 .0960 .0304 .0000
= .9; N, = .2110 .1044 .1489 .0864 .0274 .0000

The line of influence of the bending moment M at a
point of the arch with the co-ordinates x and y has the
equation

Mo Xa %X Y
M=1(————— Xo——H) =1M;
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Mo being the corresponding ordinate of the line of influ-
ence of the bending moment in the statically determinate
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auxiliary system. M, depends only on the ratios — and T’
l /

where x is the abscissa of the line of influence. In €
table on page 657 is given the values of M, for varying

X X1
— and — and for ¢ = 1 and .9 respectively.
1 1

By 4the aid of these lines of influence the maxm.‘::; }
1 ,

and minimum bending moments are finally determ

and also the simultaneously acting normal forces eﬁe;:;(f
by a uniformly distributed live load p per unit lef

Maximum and Minimum Bending Moments.

Max. M.  N. Min. M. N
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¢ teng?
A uniformly distributed total load g per unit 1€
gives
¢ gl gl’
Xs = — —, X» =0, Xo = — 4,
24 8f e

and the bending moment at the various points of
arch is »

; X i
My, = — gl* (1 — 12 —) (1 —2)-
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For e« = 1, there are no bending moments and c;ucdl '
quently the maximum and minimum moments Pro
by a uniformly distributed live load have
numerical values.

An increase of the temperature of t° gives
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XA ==y Xbc=0,Xoc=-—-E]“'T'
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