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THE CEMENT CONCRETE ROAD*

By W. P. NEAR
City Engineer, St. Catharines, Ont.

ERHAPS in o other type of road construction has there
been such marked improvement in methods of construc-

tion and in standardizing of specifications as has been ac-
complished with the cement concrete road during the last ten
years. It had been advertised that mixing and placing of
concrete was the work of an unskilled workman, bgt the
experiments of these years have proven that the intelligence

of skilled workmen and trained foremen a_nd engineers are
needed, and pays for itself in results attained. During this

ten-year period concrete roads have grown in popt_:lal:ity, as
shown by the fact that in 1909 they had been laid in only
one province (Ontario), and to the extent of 72,000 sq. yds.,
while at the end of the year 1919, concrete roads had been

constructed in every province in Canada to the total of 3,970,
459 sq. yds. In the United States, during the year 1919, there
making a total yardage

were constructed 53,459,934 sa. yds.,
at the end of 1919 of 167,015,086 sq. yds. In the presence of
to use this paper to

these figures, it is not my intention :
describe concrete roads or methods of construction, as they
doubt, familiar to all

have been standardized, and are, 10 !
of you. But with all of our experience, there alyvays remain
some features of specifications and construct‘wn methods
which require to be kept constantly before us if we are to
secure best results. I will attempt to bring a few of these
features before you, and in doing so lay no claim to any
originality for the suggestions made.
Preparation of Sub-Grade

It has been usual to bring the sub-grade to
tour, leaving it a littlé high to allow for .rollmg, and then to
consolidate by rolling and re-rolling with a h'eax;ly stetg.m
roller, filling up the depressions and re-rolling until the entire
sub-grade is consolidated.

proper con-

: : b-grade should
Now, many engineers contend that the su

receive li;:tle or no rolling. Particularly is this true for hea:rly
clay and gumbo soils. They recommend that the sul;—glza g
should be brought to within one or two inches of tlhe isu’ed
elevation, the side forms should thendbe accfuurl?tessér:; edar;r

- . »
the remaining portions of the sub-grade c;smbo ysoils, o

honed to desired contour. On clay and
shrink and swell excessively with variations between dry and

moist conditions, it is recommended that a layflil'.bthﬂliec:;
four inches in thickness, of cinders oX fine gravel, be pia

upon th& sub-grade before the concrete is laid. .
ughing and rolling are

Where the usual methods of plough
i _orade, it 18 recommended that
g ot b i 1 ot A lve inches below sub-

the ploughing should extend ten OF twe
grade. The sgurp]us material then 18 excavated and removed

and the sub-grade consolidated. This will prod;llc: a S;?;eg(;agye
of a more uniform bearing capacity thag t ﬁ ds:ub_ rade
attempting to plough only as decp BE 116 AREAS ot

i i i d that it is economical from
a1 o that the materials are more

the contractor’s point of view, in :
easily excavated resulting from the deep ploughing.

Care of Sub-Grade before Placing of Concrete .
So often it happens that the sub-g-mde 1St pli.:{): r;grutlhz
perfectly satisfactory manner, al{d V,Vhlle e ;Zw wet days
concrete are being hauled and distributed, & i i
will cause the sub-grade 0 tchefi toThen
cut up and previous preparation destroyec. h of it is lost
and stone become mixed with the grade; mEclowered. The
and the quality of the hrema " and -the in-
remedy for this is in the ce
e A reoai: and suchgood results 0. the cgnrﬁiilﬁ:
‘be secured, as well as economies in the h?ndh.n g owill requiré
‘that I think the day is coming when speclﬁcatao}:li’ic i ori o
that when the sub-grade is oncé P repared tha
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and traffic over such sub-grade shall be prohibited until the
concrete is placed.

The idea of a central mixing plant is not necessarily con-
fined to a large contractor’s plant. Small units, with half-mile
to a mile of track, necessitating the moving of the central
plant as each half-mile or mile, as the case may be, of road
is completed, should be quite feasible, and, with proper or-
ganization, should prove economical. After each shift of the
central plant the sub-grade may be given its final prepara-
tion, with no further fear of disturbance until the concrete

is placed.
' Consistency

One of the commbonest of bad practices amongst concrete
construction plants, especially of small or moderate sizes, is -
that of using too much water in the batch. Larger construc-
tion units, with mechanical tamping and finishing devices,
are not so prone to make this mistake. It used to be assumed
that enough water to make the cement set was necessary to
make concrete, and more did not hurt any. The men handling
the mixed concrete, especially from a mixer employing a
chute, encourage the use of excess water, because it makes
handling easier for them, and the operators of the template,
or strike board, are usually fond of a sloppy mix. In this
regard, the investigations of Prof. D. A. Abrams, of the
Structural Materials Research Laboratory, Lewis Institute,
Chicago, have shown conclusively that the strength of con-
crete depends absolutely upon the ratio of the amount of
water to the amount of cement, and that the use of more
water than is necessary to produce a workable consistency is
not only wasting cement, but is producing a concrete from
one-third to one-half the normal strength. It is also estab-
lished that compressive strength of concrete is a direct
measure of its wearing quality, so that the possibility of
reducing the wearing qualities of a road by too liberal a
supply of water in the mixing may assume tremendous
proportions.

Slump Test

A test for consistency which may readily be made on the
work has been devised by the Illinois State Highway Depart-
ment, and is known as the slump test, using a truncated cone.
The method of making the test consists in filling a thin metal
mould in the form of a truncated cone, having an 3-in base,
4-in. top and 12 in. high, with the freshly-mixed concrete,
which is lightly tamped by a rod as the concrete is placed in
the mould. As soon as the mould is filled and struck with a
trowel it is removed by means of handles, and the height of
the concrete after removal of the mould is measured. The
difference between this height and the height of the mould
is taken as the measure of the slump. For concrete pavement
the slump for a workable consistency lies between % in. and
1% in., depending, respectively, on whether mechanical tamp-
ing and finishing is used, or whether the template is worked
by hand. When the proper consistency of the batch has been
determined by this means, the appearance of the concrete
is noted and used as a guide for future batches, with only
occasional slump tests being necessary. When it is proven
that 10 to 15% excess water has cut down the strength of
the concrete nearly 50%, it must be realized that too much
importance cannot be attached to the question of consistency.

Specification for Consistency

The amount of water to be used for mixing concrete
shall be that which will give a consistency to be determined
as follows:—>

Newly-mixed concrete shall be placed in a metal mould
of the form of a truncated cone having an 8-in. base, 4-in.
top and 12 in. high. The concrete shall be lightly tamped
with a rod as it is placed in the mould, which, when filled,
is to be immediately removed by means of handles on either
side of the mould, and the slump or settlement of the con-
crete moted. For concrete to be finished by a mechanical
tamping machine, the slump shall not be less than % in.
nor exceed 1 in. If the concrete is to be finished by hand
methods, the slump may be as much as 1% in.

Our specifications for proportions are fairly fixed at
1:2: 3, or thereabouts, and the grading of the fine aggregate




