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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. .

than ordinary interest is attached, on account of
Several new features introduced for the first time
DurDOSlrl the design. These features accomplish a double
Make s Tbey introduce great economy and they also
of thellt Possible for the arch to take the greatest portion
. ‘0ad acting as an arch even close to the foundation.
of 4 O far, the greatest objection of engineers to the use
Ordingl{re arqh dam has been that this kind of dam as
Otto rily built can not deflect enough at and near the
ere E] to take the load on the arch. Most of the l_oad
anq thas to be taken up ‘by shear anq cantilever action,
Proyiq erefore material suflicient for this purpose must be
streamed' .In the new type of arch the length .of the up-
from thrad“ls decreases at a more or less vniform rate
Ype of € crest towards the foundation. In the ordinary
the arch dam this length is kept constant, or in case
UPstream face is provided with a batter, this length
1seg-sf?s frOm'the crest towards the foundation. That
0 tl €rence in the length of the upstream radii of the
the}’pdes has an important bearing upon the economies
Sidered esign Shol:lld be easily realized, when it 1s con-
Portje, that the thickness of the arch dam §ect10n is pro-
VatiOnrlal to the length of the upstream radius at any ele-
Portj, and that the crown deflection is practically pro-
Fadiusnal to the square of the length of the upstream
"adiuS' TherefOFC, the smaller the length of the upstrear;
eflect; the smaller the required thickness and the ar;:1
Otto On.  This is of especial importance towards the
M of an arch dam.
tieula,.eaving for a later article the 'descrip.tion of two par}
calculat_ ams of this type already in service, Fhe genex:a1
Tefere '0n of arch dams will be given here with especia
fice to the type referred to.
1 order to obtain a preliminary dam section for any

I HERE is a new type of arch dam to which more
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Rive :
1 dam site the simple formula
PRt Bl Sty

Qan be q :
of a used for finding the thickness of a sufficient number

Ing thl; SliCeﬁ at different elevations; and by superimpos-
formes ¢ Slices upon each other the dam section can be
in feet . In this formula ¢ equals the thickness of the dam
i poy at any given elevation ; P equals the water pressu;e
.Pstreands Per square foot; Ru equals the length of the
™ poy M radius in feet and g equals the average stress
(Fig- In)ds per square foot of the area of the dam section
the ::l‘om (1) it is seen that the thickness, and therefore
With of ‘the dam section varies in direct proportion
'S eq € radius, The volume of concrete in any arch dam

4 to the area of the section times the length of the

mean arc. The length of the mean arc can be expressed
as the length of the mean radius times the subtended
angle in terms of

mor V = area x Rm x 20 - (2)
where 20 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 :
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As the area of the section is proportional to the
radius (both to Ru and Rm), (2), for the volume of masonry
can be expressed thus:

1 7)3 9
V=CX(AH:)2X2 il . 1 (4)
sin ¢ sin *0
where C and K are constants, the latter depending upon
the width of the canyon.
According to (4) the volume varies with the term

K x @

The differential coefficient of this term equated

] .
sin@
to zero gives the minimum for a central angle of 133°,

which means that any horizontal slice of the dam has the

least volume when 20 = 133° In other words, the dam



