December 3, 1914.

. ftTeSr; holes should be drilled to sufficient depths, 10 to
lying.’st ore or less, to be sure that no seams or under-
preSSEdraf.:a of clay underly the rock, and tested with com-
ey air or water to at least. 100 lb. pressure, and
t6rn1ineet?alntaqud fc_;r such a time as will surely de-
e 1('3 condition in these test holfas. Shale forma-
05h lim: tlable to large seams; overlying strata of clay
The holes O}?e formatlo_ns to water channels or recesses.
e s s ou!d be drilled from 10 to 15 ft. apart, more
s, depending on the conditions found to exist.
Shou;f(;here seems to be no reason why solid section dams
ooy fronot ll])e constructed in the form of arches that ex-
e armht e toe to the cut-off wall, and the spaces under
Eoaie, sec es would effectually care for any uplift due to
B e er}g]f through or under the dam, supports to .the
Carrieg O{fﬁ _aunches of the arches, of course, being
thern frsu ciently below the st_lr.face to effectually protect
Satischtom wash and undermining, and would be more
St locs 0’(}3 than large pipe placed 8 to 10 ft. apart, more
B }:‘ 10-in. split tile may be employed for this
tile, , €, which would be more satisfactory than a solid
- ; ut in any event should be covered with loose stone
s to allow free access to the tile from all sides.
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ust be given con~

There is another condition that m
he toe of the dam

S1 :

i(::,_at"‘.)“ in this work, and that is, at the f ¢
Other will usually be found a pool cut out in the rq«i:l or
Sectio SurfaCe’ that at or near the centré of the spillway
of th @ “flll have a depth of from one-third to one-f'ou;']t’
1)001‘? height of the dam; and it will be found that if this
Is filled with concrete, it will even

Sam tually wear to this
e .
depth and there remain about stationary:

It would
ese pools, unless some

™ to be g . .
ot good policy to retain th :
:teel;- meihf) d Welie t;,ken to care for the action otf) 1lt)hle
le at this point. Some types of dams would probably
Sshaffected than others. '
i the Ce solid dam may be reinforce
era . Lt-off portion, as described
the  2nd thus would take tension in the upstré
anglear‘:’ in addition to which the d'iagonal bar
Tevent ould tend to take the tension d}xe to
Where any tendency to sheer in the horizo
Not ¢ oW Work was tied to old, in case that t
Proper]y elibned
e trenches for the haunches for the supports of the
cutshomd have a depth at least equal to the po?%hane
-off wall, preferably somewhat pelow this. es
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ﬁ;cfr:asdsehgsg (_extend back to the cut-off wall, which should
suf ciently strong for the purpose, and will gi

a more efficient drainage than it will be pos,sible to b%“',e
with pipes of any kind. Fpa

Referring to the earthen embankment a
the abutment ends of some dams, the f(:)rlllto:vsi:mployed a
tion was employed by th iter ey

ploy y the writer, and tests carried on
every day for several years to see if there was any in-
;::ae:sfi&f](tﬁxe water in the test well (Fig. 5) but no increase

Again, from the core out to the toe every 20 ft
double lines of porous drainage tile were laid from th.é
double line of tile that skirts the core to the double line
that skirts the embankment just under the toe and to the
outside of the embankment to some suitable disposal plant
that would allow of the amount of water running to waste
to be measured, from time to time, these drains being
covered in turn with crushed stone to a depth of 6 in. ;
the reason for this being that the writer excavated on om;
such embankment to the centre of the same, the embank-
ment being composed of a gravelly soil, and found no
water until the centre of the embankment, or core, was
reached, showing that the drainage kept the embankment
dry from a point above the centre to the outside.

As before stated, the surface or foundation on which
the dam or embankment is to be constructed should be ex-
cavated either in trenches or as shown, as this gives the
foundation a greater frictional or sheering resistance.

Table I. gives data on dams, the depth and velocities
of waters at the crest for which these were designed ; and
the actual depth obtained will give an indication of the

conditions as they actually exist.

: TasLE 1.
1 4,185 8.5 9 16.5 1,000 50
2 4475 8.5 13.5 14.4 1,000 50
g U 37085 e 16.4 18 B0 o o
4 1,545 8 8 9.5 890 6o
5 7,000 6 “ee 318 i
6 19,600 12 and 5 1,500
v 66,000 12 10 700
8 1’380 7 2.2 400
9 5760 15 12 1,078
10 400 T 5 36 120
11 - 3,560 .. (Couldstand9;
stand flood of
50,000 sec. ft.) 4.4 1,108
12 15,800 15 480
13 16,600 15 500
14 1,270 Abks B G 8 260
T e
16 26,766 1745 2,350
107 300 5 11 200
18 320 5 8 119
Dam No. 18 was designed to care for 4,400 sec. ft.;

length of 450 ft. and a spillway section
of about 120 ft., and under flood conditions water rose 8
il aboe spillway section and 3 ft. over the crest, the
estimated discharge being 14,500 sec. ft.

There is one other point in the case of gravity dams
(Fig. 6) in that the factor of safety of 4 for deck loads
has been used, but consideration should be given the
following sketch (Fig. 6), also the cost of such work. It
is manifestly certain that no load will ever be obtained
that would stress the deck to call for a factor of 4, or
even a factor of 2, and that a factor of 2H would be amply
safe even for ice, as with a sloping deck such a factor

would protect it from floating blocks or a plane of solid

had a total crest



