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methods should beIn laying this course the same 

used as in the laying of ordinary waterbound macadam, in­
cluding thorough compaction by rolling, and securing a uni­
formly smooth surface. Unlike the first course in water- 
bound macadam, however, the voids in this first course must 
be filled with stone dust, fine gravel, or sand, in order to 
prevent wasting of bitumen by penetration into this course 
during the construction of the top course. It is essential 
that the surface of the bottom course be even and without 
depressions before laying the top course. After the con­
struction of this course is completed, all surplus dust and 
fine material should be swept off, leaving the upper stones 
bare to receive the second or bituminous course.

BITUMINOUS MACADAM 

By A. W. Dean,
Chief Engineer, Massachusetts Highway Commission
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Such pavements were bui t o{ the nineteenth
in England and France in the e y P^.^ until little more 
century, but were nowhere exten Y ^ vehjcular traffic 
than ten years ago, when th , truction of waterbound 
and consequent increased the construction of a
macadam pavements made n« ? forces on the roads, 
surface to withstand the new dest the real begin-
In the United States the ^. aÎthoTgh a few small ex- 
ning of this type of pavemen , ;^usly_ The first re-
periments or attempts were ma^eP ing successful, were 
suits achieved, while at the , Pfact that improper mate- 
not durably satisfactory, due purther experimental
rials and workmanship were use . lt obtained by
construction end ="«'«> ,°b"ttrS ««' ”“hod used h,,= 
varying the character of * 0f pavement at the
resulted in a widespread use of th ^ructed it has proved
present time, and when Propel L vehicles to be propelled 
to be an economical type where the venic
over it are not extremely heavy.

Preparation of Foundations
In the construction of this p^draffiage^nd foundations 

so-called permanent type, P™P d frost action under
absolutely essential. Mpistu^ ^ ^ ^ cheapest or 

the road crust are just as des
most expensive pavements. ,, nd no artificialIf the subsoil is a gravel or suitable sand.^ ^ im_
foundation may be necessary, consisting of stone or
proper material, a foundatio of stone, the interstices
coarse gravel should be P aceÎ.V ravei to prevent the clay should be thoroughly filled with g ^ filling the voids in 
subsoil from gradually working Pure to permeate and 
the stone, thereby permitting tne dyring frost action, 
destroy the foundation an< P‘ , or artificial founda-

Upon the properly preParef /L sh‘ould be spread evenly 
tion the first course of broken the desired thickness after 
and to sufficient depth t0 be , made covering the thick­
rolling. No universal rule ca conditions vary so extensive­
ness of this course, as the „aijties the subsoil is of such 

For example, in some •iav)]e in the immediate
nature, and the materia s ay artificial foundation of 
vicinity are of such natuie, may be laid and the firs
stone ten inches or more i oniy about two inches in
course of the pavement need satisfactory in localities
thickness. This is ec„ono^dation is plentiful, but stone 
where suitable stone for the macadam has to be un­
suitable for the first cours® ° On the other hand, if
ported at considerable ex^n; 'that artificial foundation is 
the subgrade is a ProPe^ ° first 0r bottom course of the 
not necessarily used, th® four inches in thickness
macadam should be not toss tha^ ^ ^ fee sustained, a
after rolling, and, if he y ble 
thickness of six inches is
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Laying Second Course
After the completion of the first course as above set 

forth, the second course is spread at such thickness that it 
will be two inches thick after rolling if for medium or light 
vehicular traffic, or three inches thick if for heavy vehicles 
in large volume.

It is extremely important that the stone used in this 
course be of good quality, uniform in character, and so 
spread that there is no segregation or large or small sized 
stones. If building for light weight vehicles only,, the stone- 
used may have a French coefficient of wear as low as eight 
and a hardness value of eight, but for heavy vehicles a 
better quality of stone should be obtained if possible, using 
in such case a stone having a French coefficient of not less 
than twelve, and preferably even greater, and a correspond­
ingly higher hardness value.

The best and most lasting results are obtained if the 
sizes of the stone in this course vary from three-quarters 
inch to two and one-half inches, with the larger sizes pre­
dominating. This has been proven; even though it appears 
inconsistent to use a two and one-half inch stone in a 

two inches thick.

are

course
Extreme care should be had in the laying and rolling 

of this course to have it uniform in its component sizes
The rollingof stone and rolled to a uniform thickness, 

should be thorough, in order to reduce the voids and make 
the surface hard and smooth, although not as thorough 
as in the case of water bound macadam roads.

After rolling, the bituminous material should be applied 
at a temperature of 250° to 300°F., with a mechanical dis­
tributor that will force the material onto the surface uni­
formly, such force being equivalent to that obtained under a 

of thirty pounds or more to the square inch. Thepressure , . ...
amount of bituminous material used per square yard in this 
application will vary from one and one-half gallons on a 
two inch course to about two and one-half gallons on a 

Great care must be had in the dis-iy. three inch surface, 
tribution of the bitumen to prevent getting too much or too 
little material in spots or streaks, otherwise “bunches” or 
depressions, as the fault may cause, will soon develop.

Surfacing With Bitumen
After spreading the bitumen, it should be lightly but 

completely covered with pea stone (%-in. stone) and thor­
oughly rolled, using a fifteen ton roller if available, and if 
the stone is of hard quality, or a somewhat lighter roller if 
of a poorer quality stone. Success will not be obtained if 
this course is not thoroughly rolled.

A seal coat of the same quality of bitumen is then ap- 
half gallon of bitumen to the square yard

stoneplied, using, ...
for this application, then covering again with pea 
and finishing with the heavy roller.

When the bitumen is applied the stone should not be 
wet but may be moist, and in all cases must be absolutely 
clean and free from dust. The bitumen used may be an 
asphalt or tar product, and as this paper is somewhat 
limited, the details of specifications for this material are
necessarily omitted. ,

Whether of asphalt or tar, the bitumen should be pro- 
nerlv refined and prepared for use in this type of construc­
tion! its properties varying slightly with the climatic condi­
tion of the territory in which it is to be used.

In northern climates like that in the New England 
and lower Canada the best and most lasting results
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The stone in this course should b f er that there 
quality, and should be spread in ^ The stones
may be no segregation of M g ^ ^ ^ {rom one-half mch 
composing this ®our®e m y est dimensj0ns, provided- 
to three inches in their the small size shall be
ever, that the percentage o ^ ,egs in thickness, the
small. If the course ver by using stone varying
best results are obtained, two and one-half inch .
in size from one and °.ne'^anreferable in a 
The same minimum size is I fee three inches, 
but the maximum size may
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six inch course,
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