
THE CEMENT CONCRETE ROAD

By W. P. Neak
City Engineer, St. Catharines, Ont.
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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 commbnest 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 

of its wearing quality, so that the possibility of
road by too liberal a

measure
reducing the wearing qualities of 
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 8-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 Yz in. and 
lYz 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 ot 
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 m 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 noted. 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 lYz in.

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