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PAVEMENTS

paratively soft stone are used. The only material that is not
seriously injured by the destructive influence of excessive
water is granite, and even that is injuriously affected.

The sources of deterioration from water may be sum-
marized as follows :—

(a) Improper sub-drainage.

(b) Excessive sprinkling or flushing.

(c) Lack of efficient cleaning.

(d) Sub-drainage, due to the absence of pavements, or
to their improper construction, between and around railroad

tracks.
(e)

drainage.

All of these features are absolutely beyond the control
of the contractor, yet they provide most fruitful sources of
dispute between him and municipalities as to the responsi-
bility for defects which develop subsequent to the expiration

as during the maintenance periods of paving

Too flat crown or grade to provide proper surface

as well

| contracts.

A discussion of each of these features will be useful.

Sub-Drainage.—Perhaps there is no part of street pave-
ment construction which is given so little intelligent con-
sideration by engineers, or in which local custom is so
blindly followed from decade to decade, as this matter of
sub-drainage. And yet practically every writer on street
pavement construction from John Macadam to the present
day has referred to sub-drainage as the first essential to
successful road or pavement construction. We find cities
where the prevailing sub-soil is clay, which affords inade-
quate natural drainage, providing no artificial drainage for
their pavements. We find other cities where the sub-so0il is
either sand or gravel, that affords the best possible natural
drainage, providing for their pavements elaborate systems
of sub-drainage that are, of course, wholly unnecessary.
Again, we find cities adopting systems of sub-drainage in
use in other cities where the sub-soil, and, consequently, the
artificial drainage requirements, are radically different.

Several years ago I learned of a most glaring example
of this copying process, which illustrated perfectly the lack
of application of ordinary engineering, not to say “horse’’

in pavement drainage. The municipal authorities of

sense,
a lake city built on sand dunes, and having few manufac-

turing industries or railroads, evidently feared that the local
engineers were not competent to prepare the plans and speci-
fications for expensive paving work, so they engaged for
the purpose a consulting engineer from Chicago. He prac-
tically copied the standard plans and specifications of the
city of Chicago. It is well known that the prevailing soil in
Chicago is clay, and that the railroads and factories of the
city provide large quantities of cinders, which serve the pur-
excellent cheap filling for sub-drainage purposes

pose of an _
he Chicago specification in general, the engineer

In copying t
included the drainage specifications, which called for soft

tile below the curb, and filling of cinders around the tile
and to the bottom of the curb. The result was a very elabo-
rate and expensive artificial drain system, wholly unadapted
to the conditions that had to be met. The specifications pro-
vided for cinders, which had to be carried over two hundred
miles by rail to be used in the place of the sand upon which
the city stood, and which, at no expense, would supply the
best possible natural drainage to be procured. Evidently
the engineer in this case gave absolutely no consideration
to local conditions, but blindly copied and adapted what had
been found good for Chicago.

As a general rule, however, the fault with drainage is

due to the fact that no artificial sub-drainage is provided



