
There is a new type of arch dam to which more 
than ordinary interest is attached, on account of 
several new features introduced for the first time 

Pu m design. These features accomplish a double 
•Uak-6 ^hey introduce great economy and they also 
°f t,6 11 P°ssible for the arch to take the greatest portion 

u load acting as an arch even close to the foundation, 
of ° *ar> the greatest objection of engineers to the 
°fdi ^U.re arch dam has been that this kind of dam as 
b0ttnari^ built can not deflect enough at and near the 

0ljn to take the load on the arch. Most of the load 
to be taken up 'by shear and cantilever action, 

Prov' ,erH°re material sufficient for this purpose must be 
&treaK t^e new type °f arch the length of the up-
from r3dius decreases at a more or less uniform rate 
type f 6 crest towards the foundation. In the ordinary 
the °* 3rc^ ^am this length is kept constant, or in case 
increU^Stream ^ace *s provided with a batter, this length 
this J?* ^rom the crest towards the foundation. That 
tw0 * terence in the length of the upstream radii of the 
of t, ^Pes ,^as an important bearing upon the economies 
sider ^ Hesig-n should be easily realized, when it is con- 
p0r^ec that the thickness of the arch dam section is pro- 
vatio°nH to the length of the upstream radius at any ele- 
p0rt-n and that the crown deflection is practically pro- 
radu0nal to the square of the length of the upstream 
radj 1S" therefore, the smaller the length of the upstream 
J-~ ls- the smaller the required thickness and the arch 

This is of especial importance towards the 
an arch dam.

ticup eav*ng for a later article the description of two par- 
ca]c‘l,r dams of this type already in service, the general 
refercatl0n °f arch dams will be given here with especial 

fnce to the type referred to.
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Ingiver, ,0rder to obtain a preliminary dam section for any 
am site the simple formula 

P x Pu
can l q
of arcV8e.d f°r finding the thickness of a sufficient number 
ing j-i sb°es at differ nt elevations • and by superimpos- 
for^gJSe slices upon ach other th dam section can be 

jn fe

(0t =

po a*; any given elevation ; equals the water pressuie 
r n°s per square foot- Pu equals the length of the 

•u ** radius in feet an q equals the average stress 
(Pig s Per square foot of the area of the dam section

the g/001 (*) it is seen that the thickness, and therefore 
Mfh .^a °f the dam section varies in direct proportion
*s 6n e nadius. The vol me of oncrete in any arch dam 
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1 he length of the mean arc can be expressed 
as the length of the mean radius times the subtended 
angle in terms of

mean arc.

* or V = area x Pm x 2» (2)
where 26 is the subtended angle.

The mean radius Rm equals half the width W of the 
span divided by the sine of half the subtended angle (Fig. 
1). Thus

% WRm = (3)sin 0
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Fig. 1.

As the area of the section is proportional to the 
radius (both to Pu and Pm), (2), for the volume of 
can be expressed thus :

masonry

(lA wy x 20 K x 0V = C x (4)sin 30 sin 30
where C and K are constants, the latter depending upon 
the width of the canyon.

According to (4) the volume varies with the term
8

The differential coefficient of this term equated
sin3» ‘

to zero gives the minimum for a central angle of 1330, 
which means that any horizontal slice of the dam has the 
least volume when 20 =! 1330. In other words, the dam
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THE CONSTANT ANGLE ARCH DAM
A NEW TYPE OF DAM IN WHICH THE ARCH TAKES THE GREATEST 
PORTION OF THE LOAD, EVEN CLOSE TO THE FOUNDATION.
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