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Vation and horizontally from a maximum in the middle,
?}: the point where the deflection is a maximum tow.ards
€ abutments. The thickening of the dam in the middle
10 take care of cantilever stress also stiffens the arch
Materially, considering it as a curved beam. It acts as
Such to a large extent towards the foundation where ¢ is
arge compared with Ru.
is Be:fore attempting to find what proportion of th'e load
carried by the arch and what proportion is carried by
A ¢ Cantxle_ver it must be determined how much of the
Otal load is carried by the initial stresses in the arch.

to thBy initial stresses are meant stresses principally due
Th e weight of the structure and to the water pressure.
erefore, these stresses reach their maximum values at
T near the foundation and are zero at the crest. They
Pzrte not been much discussed so far, but are very im-
i ant and should be taken into consideration when at-
Mpting to find the actual division of load between arch
?:(ihcan.tilev?r. When a body is compressed the dimension
D e dll’CCthl’l. of t.he compressive force pecomes smaller,
(latem Othel.‘ directions t.he body swells if ’freg to move
ral strain). ‘The ratio of lateral to longitudinal strain
for Concrete has been taken I _ L in the following
calculati()ns.* Y 5
com Any .horizontal layer. of material wi}l have to sustain
O‘Fre.SSIOH cqrrespondmg to the height of masonry
VErtie It and fmll therefore actually become shorter in 2
zOnt:ﬁl direction and have a tendency to expand hori-
4 y. If the abutments \are un}_ueldmg the z.arch may
casé’l:e\{ented from actually becoming longer, in which
reSS‘iXIal compression is introduced the same as if water
Ure acted upon the structure.
taker{f the specific gravity of the concrete for the dam is
at 2:3 and the height of the dam H, then the average

Vert; 2-
1 .
Cal pressure can be expressed as :fz ; where a is

ther ... :
"Vanr;;ltlo.of total height of dam to height of a rectangular
e aving the same sectional area and the same base.
in $ilio a is known as soon as the section is known, -and
befoam design the section must be more or less determined
r'; final calculation can be made.

A by pe dam section in Fig. 3 has an area of 09,668 feet,
hEigﬁe width of 7o feet, and a height of 250 feet. The
t of masonry column causing the mean vertical

250
138

Pre ;
SSure is, therefore, 2008

<~
-8y . : ‘ .
I making the mean vertical compression upon the
p

OundatiOn

i'27 H.

= 138 feet and a =

ide.

. 2.3
in terms of head of water equal to 1-81
» With no water pressure upon the upstream S

forceTh‘? condition of full reservoir introduces an additional
the d’avlz‘) the radial water pressure, tending to COmMPpress
of them body in a direction perpendicular to the direction
At the Compressive force due to the weight of the body.
the bott.Om of the dam this force is equal to H in case
Cagq T s standing to the crest of the dam. In this
swel]ine radial water pressure tends to counteract the
(dye & of concrete in an up and downstream direction
Xig] coothe weight) thereby introducing additional initial
\mpreSSion. The total resulting initial axial com-

*Pr

?ffts fo?f'thc‘ von Bach has been kind enough to make some
k“’-ld or € writer to determine 2 for concrete 1:2:3. He
Pit' Der . SPecimens 45 days old, using between o.I and 24
tilastizitatq' cm. compression, 7 to be 5.3. See also .Bac.h S
qd o Arge und Festigkeit, 5 Auflage Seite 301. Con§1der1ng
iuams the § stone will be embedded in the concrete in most
2 actor 5 has heen used for 7 as probably represent-

Closely actual conditions.
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pression at the foundation of section shown in Fig. 3 is
therefore (in terms of head of water):

1/5 (127 H + H) = 0454 H G )
where Poisson’s ratio has been taken equal to 1/5.%

The height of water, h, that this initial axial com-
pression of 0454 H will resist without causing any shorten-
ing of the length of the arch at the bottom can be found
by using (1), thus:
. t

Ra g Ay st

h = o454 H

Zenglh tu-J
nse. | zion

pstre
radius

| 230 | /00

PN

1, 700,000L3s.

Fig. 3.

For the narrower section, shown in Fig. 3, t = 70
feet at the base and Ru b feet. Substituting these
values, it is seen that this section at the very bottom is

o
able to carry b = 0454 x H x 7——5 = o425 H, or 425

per cent. of the total head of water as an arch before any
shortening in the length of the arch occurs.

*Mr. H. Ballet was probably the first to point out the
necessity of taking Poisson’s ratio into consideration when
attemping to find the actual stresses in a dam body.—Proceed-
ings of the Institute of Civil Engineers, 1909, Page 3I.



