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structed of the heaviest stone, the breadth
of the step will rarely at any point be
materially greater than the rise. The
point on the outer face at which the
first step should begin, or in other words
the distance A B, in Fig. 19, is deter-
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mined, as in the other instances, by the
relation which the breadth on top bears
to the height. If the thickness ¢, across
the summit be assumed then

38 44 2
== —_—
1/6) B’M 6A

but if the height @ be assumed the proper
thickness is to be had from the equation,
t=a _ O

SA-1a
‘When that point on the inner face is
reached, at which it becomes necessary
to begin stepping, the breadths 6 and &,
of the outer and inner steps respectively,
may be had by substituting the value of
2, in equations 15 and 16, and from the
two resulting equations, finding by
elimination two expressions for 6 and &'.
This caleulation may, however, be avoid-
ed, and considerable expense for cutting
facing stone saved, by making the inner
face vertical from top to bottom. Indeed
the matter of expense for dressing stone
is, perhaps, the most serious objection to
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the stepped profile, as it is necessary to
dress both faces of the step.

As regards the use of the formulee for
this form of profile, it is to be borne in
mind, that Pincludes the weight of the
water as well as the weight of the
masonry, so that in determining the
breadth of the fourth step, the weight
of the three columns of water resting,
one on the first, one on the second and
one on the third step, is to be added to
the pressure of the masonry. The press-
ure of the water is readily obtained from
equation 1.

The principles that have now been es-
tablished in connection with the four
types of profiles treated of, are all that
are required to calculate the parts of any
profile that is ever likely to arise in
practice. They have, moreover, been
determined without regard to the length
of the dam, so that the structure will be
one of equal resistance, and withstand
the thrust of the water solely by its
own weight. There is, therefore, no
valid reason why a dam constructed with
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a profile of equal resistance should be
curved into the form of an arch, and
this holds good, whether it be high or
low, whether it obstructs a broad valley
or a narrow one. The only thing that
can be accomplished by curving a dam,
is to relieve it from severe strains, by
transmitting as large a part of the thrust
to the sides of the valley, but where the
profile is such that the dam is every-
where equally strong, and equally capa-
ble of resisting by its own weight the
severest strain it is ever subjected to,
there is surely nothing to be gained by
increasing its length in order to transmit
this thrust laterally to the sides of the
valley. It is true that in deep and nar-
row valleys, some saving of material may
be affected by curving the dam, which
being thus relieved from a goodly por-
tion of the thrust, may be diminished in
thickness. But in long dams, it is an
open question whether the saving thus
affected is not more than balanced by
the increased length,

One other matter which deserves the
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most careful attention, and which in-
deed unless it is carefully attended to
will render the very best profile of no
account, it is the binding of the stones,
and the character of the inner filling.
As to the bond, it is undoubtedly the
wisest plan if the dam is to resist a great
pressure, to aroid laying the stones in
horizontal courses wherever such a thing
is practicable, and to place binders in
-every possible direction. For assuredly,
if it is necessary for the stability of all
walls bearing a vertical load, that there
should be no continuous joints in the
direction of the pressure, it is just as
important that a dam should have no
continuous horizontal joints, because in
the case of such structures almost every
ounce of thrust they have to resist is
horizontal, and thus exactly coincides
with the joints. If the dam is curved,
then this matter of broken horizontal
joints is not of such witel importance,
because no layer can then slide until
some one of thestones has been crushed,
yet even here it cannot be too rigidly
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adhered to. By a strange inconsistency
on the part of engineers, we often sec
this matter both regarded and disre-
garded in the same dam. Many struc-
tures of this class could be named, in
which the rock foundation is stepped
with the utmost care to preclude any
possibility of sliding where sliding is of
all places the least likely to occur, while
the courses from the foundation to the
top are laid with the most perfect kind
of horizontal joints.

The filling again must not be of too
different a character from the facing.
Where masonry consists of dressed stone
and rubble work, the amount of settling
is so different in each case that nothing
like a bond can be preserved. The
affect of such settling, we constantly see
illustrated in the most striking way in
canal locks. As is well known these are
generally cut stone facings with rubble
backing, but the latter settling more
than the former become detached from
the facings, when the water penetrating
between the two kinds of masonry, the
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cut stone facings fall with the first frost.
A good filling is that made of large
rough blocks of stone, set at regular in-
tervals apart, (the distance increasing as
the top is approached) and the spaces
between and over them filled in with
beton of the first quality, a method, we
believe, lately adopted in the construction
of one of the Croton dams in this state.
But perhaps a yet better one is to replace
the beton by the French mixture known
as beton coignet. Both of these fillings,
however, are good, as when well rammed,
they form a close connection with the
facing stones, and do away entirely with
joints of any kind.
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