




















































































































































































































CONCLUSIONS, 65

distributed and wetted, will consolidate well under heavy pressure
and prove quite satisfactory.

(7) Consolidation being the most important process and the only
safeguard against permeability and instability of form, use only the
amount of water necessary to attain this. Too much or too little
are equally bad and to be avoided. It is believed that only by ex-
periment and experience is it possible to determine just the proper
quantity of water to use with the different classes of materials and
their varying conditions. In rolling and consolidating the bank, all
portions that have a tendency to quake must be removed at once
and replaced with material that will consolidate; it must not be cov-
ered up, no matter how small the area.

(8) In an artificial embankment for impounding water it is im-
practicable to place reliance upon time for consolidation ; it must be
effected by mechanical means. Again we repeat, that consolida-
~ tion is the most vitally important operation connected with the

;. building of an earth dam. When this is satisfactorily attained it is

proof that the materials are suitable and that the other necessary
.details have been in a large measure complied with. Light rollers
are worse than useless, being a positive harm, resulting in .a
smoothing or “ironing process,” deceptive in appearance and detri-
mental in many ways.

The matter of supreme importance in the construction of earth
dams is that the greatest consolidation possible be specified and
effected. To this end it is necessary that heavy rollers be em-
ployed, and that such materials be selected as respond best to the
treatment. There are certain kinds of earth materials which no
amount of wetting and rolling will compact. These must be re-
jected as unfit for use in any portion of an earth dam. Let the de-
sign of the structure be ever so true to correct engineering prin-
ciples, it is still necesssary to give untiring attention to the work of
consolidation. It is therefore according to the design of a thor-
oughly compacted homogeneous mass, rather than to the suggested
diaphragm type, to which modern practice should conform. This is
in harmony with Nature’s own methods, and in conformity to cor-
rect principles.

(9) Avoid placing pipes or culverts through any portion of the
embankment. The writer considers it bad practice ever to place
the outlet pipes through a high earth dam, and fails to see any nec-
essity for so doing.

(10) The surface of the dam, both front and rear, must be suit-
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ably protected against the deteriorating effects of the elements.
This may include pitching the up-stream face, the riprap work
at the toe of the inner slope, the roadway and covering of the
crown, the sodding or other protection of the rear slope, and the
construction of surface drains for the berms.

(11) Ample provision for automatic wasteways should be made
for every dam, so that the embankment can never under any cir-
cumstances be over-topped by the impounded water. Earthquakes
and seismic disturbances will produce no disastrous effects upon
an earth dam. Its elasticity will resist the shock of water lashing
backwards and forwards in the reservoir.

(12) Finally, provide for intelligent and honest supervision dur-
ing construction, and insist upon proper care and maintenance
ever afterwards.



APPENDIX 1.
High Earth Dams.

N £ D g e
B"lli.(:as(:trvoul.;'l.1 or Location. hel:lxl-t, Widtl;l.
1t. ft.
San Leandro..... California..... 125 28
Tabeaud......... California..... 123 20
Druid Hill,...... Maryland. .... 119 60
Dodder..........Ireland ....... 11§ 22
Titicus Dam..... New York..... 110 30
Mudduk Tank....India......... 108 ..
Cummum Tank...India......... 102 ..
Dale Dike.......England...... 102 12
Marengo......... Algeria ....... 101 .
Torside.......... England....... 100 ..
Yarrow.......... England....... 100 24
Honey Lake......California..... 96 20
Pilarcitos ........ California..... 9§ 25
San Andres....... California..... 95 25
Temescal......... California..... 95 12
Waghad ....... ..India......... 03§ 6
Bradfield..... . 95 12
Oued Meurad.....Algeria....... 95 ..
St. Andrews. .....Ireland ....... 93 25
Edgelaw ......... Scotland...... 93 ..
Woodhead........England...... 90 ..
Tordoff .......... Scotland...... 85 10
Naggar.......... Jndia......... 84 ..
Vahar............ India..... oo 84 24
Rosebery........ .Scotland...... 84 ..
Atlanta.......... .Georgia....... 82 40
Roddlesworth. . ...England ...... 8o 16
Gladhouse ....... Scotland...... 79 12
Rake............ England...... 78 ..
Silsden .......... England....... 78
Glencourse....... Scotland...... 77
Leeshaw,........ England...... 77 ..
Wayoh........... England ..... 76 22
Ekruk Tank...... India......... 76 29
Nehr............ India......... 74 8
Middle Branch...New York..... 73 ..
Leeming.......... Ireland....... 73 10
South Fork....... Penha........ 72 20
Anasagur......... India......... 70 20
Pangran ......... India......... 68 8
Harlaw.......... Scotland...... 67 ..
Lough Vartry..... Ireland....... 66 28
La Mesa......... California .... 66 20
Amsterdam....... New York..... 65 ..
Mukti ..... eeeas India......... 65 10
Snake River...... California..... 64 12
Stubken.......... Ireland....... 63 24
Den of Ogil ..... .Scotland...... 60 ..
Loganlea......... Scotland..... . 59 10
Ashti............ India......... 58 6
Cedar Grove..... New Jersey... 5§ 18
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