Dec. 15 1925. ' 1,565,682
- C. M. STREAHAN

COMPCSITE PAVEMENT OR ROADWAY AND METHOD OF CONSTRUCTING. THE SAME

Filed March 7, 1923

47U7 A79¢’/40c AZ??¢€¢5’

Z s ///////f //////////

o

|V 777 A NPT
20 g A 7 /// ’2 !

Ve ///////// S S S rs

& ,// % //////
Fyéf LB




5

10

25

30

3

@

40

Patented Dec. 15, 1925,

UNITED STATES

1,565,682
PATENT OFFICE.

CHARLES M! STRAHAN, OF ATHENS, GEORGIA, ASSIGNOR OF ONE-HALF TO SAM E.
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To all whom it may concern:

Be it known that I, CaarLes M. Straman,

a citizen of the United States, residing at
the city of Athens, in the county of Clarke,
State of Georgia, have invented certain new
and useful Improvements in Composite
Pavements or Roadways and Methods of
Constructing the Same; and I do hereby de-
clare the following to be a full, clear, and
exact description of the invention, such as

- will enable others skilled in the art to which

it appertains to make and use the same.
The invention relates to a new and useful
form of pavement, roadway, or- similar
structure, and to the novel method of con-
structing the same, the object being to pro-
duce a construction of the character indi-
cated that is comparatively cheap to con-
struct and maintain, and that when con-
structed in accordance with the prescribed
method, from a wide range of comparatively

cheap and abundant materials, will possess’

to an unusual degree the desirable qualities
or characteristics of durability, resiliency,
strength and stability, under the most se-

vere conditions of traffic or loading, and will-

also be waterproof and immune to the de-

teriorating effects of varying climatic con-

ditions..

To these ends, the invention comprises
the application, either in the foundation or
base structure, of a road, sidewalk, pave-
ment, or similar structure, or in the main
body portion of such structure, of one or a
series of associated hollow cellular units or
elements composed of waterproof material,
preferably in sheet-like or slab-like form,
constituting the bottom, sides and top of
the cellular construction, the interior of the
cellular unit or units being supplied with a
properly assembled or compacted filling
mass, which latter may consist of earth or
earthy materials, mineral aggregate, or any
of the materials commonly employed in the
building or fabricating of similar construc.
tions.

Typical examples of the application or
the invention are illustrated in the accom-
panying drawings, in which,—

Tig. 1 is a vertical cross section through

_tion;

a roadway involving the cellular construc-

~ Fig. 2 is a similar view showing a modi-

fied form of application of the invention;

Fig. 3 is a similar view showing a fur-
ther modification; . .

Fig. 4 is a plan view of the modification
shown in Fig. 3. N :
-~ As illustrated in the drawings, the basic
principle of the invention is the provision
and construction of a substantially water-
proof and resilient cell or cells, éither un-
derlying or including the travelled surface
of the road, pavement or the like, which by
reason of the inherent properties or charac-

teristics thereof, will effectively resist and

distribute the impacts and stresses to which
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roads and pavements and similar structures -

“are commonly subject, and which, by rea-

son of the particular type or character of

the material used as the filling mass for the

cell or cells, will endure and more effec-
tively resist the normal wear and tear of
traffic and the widely varying weather and
climatic conditions.

-Referring to Fig. 1 of the drawings,
which illustrates the simplest method of
constructing a roadway, the procedure is as
follows:—A trench or excavation is pre-
pared on the site of the roadway, preferably
for the full width of the latter, and of any
desired or convenient length, and of such
depth that the maximum unit weight and
volume of the anticipated traffic, or the spe-
cial nature and exposure of the immediate
subgrade of the road may require. 'The bot-
tom of the trench-is made smooth, and, if
necessary, compacted, and the sides 2, which
are preferably inclined, are similarly pre-
pared, the upper portion of the latter ter-
minating in horizental shoulders. If de-
sired, the bottom may be finished te any

desired crown or shape. After the trench

or excavation has been thus prepared, a
coating or layer of waterproof material is
applied to the entire interior surface of the
trench, including the bottom, sides, and the
lateral shoulders. In the preferred form of
the invention, this waterproof material is
in the form of relatively heavy bitumen or
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asphalt, which may be applied to the trench
by any of the well-known and accepted
modes of distributing these materials to
roadways, the character and quantity of the
applied layer being such that the latter will
form a semi-plastic, resilient, waterproof
envelope of a definite and substantially uni-

form thickness, comprising a bottom cover-’
g section 3, side covering sections 4, and-

sections 5 overlying the lateral shoulders.
If desired, any other suitable material may

be substituted for the bitumen or bitumi-

© nous mixture, provided such other material
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possesses the necessary qualities of being
waterproof, and having sufficient strength
to support the superposed road structure
and the traffic to be borne by the latter.
When the covering for the interior of the
trench is of heavy bitumen, or a bituminous
mixture such as is commonly employed in
road building, after the application of the
material to constitute a lining for the whole
interior of the trench, a thin layer of soil,
sand or other loose, finely divided material
is spread over the surface of the lining, and
the latter is compacted by means of a roller
or other appropriate implement, to consoli-
date the lining into a continuous and im-
pervious sheet. : ’

The interior of the cellular unit, consti-

tuted by the lined excavation, is then sup-

plied with ‘a suitable filling mass 6, which
may be of any desired character or quality
of material, capable of being compacted,
and consolidated into a solid and elastic or
semi-elastic body possessing the necessary

strength and resilience to meet.the traffic.

conditions to be imposed upon the ultimate
surface of the roadway.

Because of the fact that the filling mass is
never directly subjected to the wheels of
traffic or the loads supported by the road-
way, pavement, or other structure, or to the
effects of moisture and varying weather con-
ditions, it has been found that many dif-
ferent types of materials heretofore regard-
ed as wholly unsuitable for permanent road
constructions may be employed as the fill-
ing mass for the cellular units. For ex-
ample, the cell may be filled with earthy ma-
terial such as ordinary soils or mixtures of
soil ingredients including loams, clays, sands
and the like, which should be charged with
sufficient moisture or other binding, medium
so that, when the mass is compacted, as by
rolling, tamping or other mechanical means,
it may be readily brought to a uniform, firm,
strong, cohesive body entirely filling the cell,

- with the surface of the mass worked up .to

the desired crown, or level, as the particular
character of the construction may require.
Obviously, it other types or characters of
filling material, such as broken stone, min-
eral aggregate, gravel, slag or the like, are
available, or found to be desirable, they may
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be employed, provided they are in proper
condition to be compacted and consolidated
into a uniform, firm, strong, cohesive mass.
When finely divided earthy material is em-
ployed, or when the larger aggregates or
mixtures of filling materials associated with
binding media, are used, sufficient time is
allowed for the filling to dry out, or set up,
after which a covering layer or sheet 7, pref-
erably of the same material as employed in
the lining of the trench, is applied to the
surface of the filling mass, and united to the
sides 2 of the lining by an impervious or
water-tight joint. In case the covering sheet
or layer 7 is in the form of a heavy bitumen
or bituminous mixture, the sealing of the
joint between the edges of the cover sheet

“and the lining of the trench will be effected

automatically, provided care is taken to
clean the portions of the trench lining with
which the edges of the cover sheet 7 engage,
so that the edges will coalesce and form an
integral union with the lining. If the ma-
terial of the cover sheet 7 is of such a char-
acter that it will not effect an automatic
seal with the lining sheet, a hermetic joint
or closure between the engaging portions of
these elements may be effected by means of a
bituminous or asphaltic cement poured into
the interstices, and covering the lines of
jointure. S
Obviously, the cover sheet 7 may also con-
stitute the ultimate surface or wearing
course of the roadway, sidewalk, or other
structure, in which event the said cover sheet
7 will be made of proper materials to effect

‘this object, and still preserve the waterproof

character of the cover sheet and the joint
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between the latter and the lining of the

trench; for example, the entire cover sheet
may consist of an ordinary asphaltic mix-
ture such as is commonly employed in sur-
facing roadways. In many cases, however,
it will be found desirable to apply a sepa-
rate wearing course, such as 8, to the sur-
face of the cover sheet 7, and obviously this
wearing course may take any desired or ap-
propriate form, depending upon conditions
of use. ‘ , :

When thus constructed, it will be noted
that each given section of roadway com-
prises a unitary, hollow, cell-like structure,
with a complete envelope of waterproof and
weatherproof material, which completely
seals the compacted lower supporting fili-
ing mass from access of moisture, and there-
fore protects the latter against the effects of
changing weather conditions, and consti-
tutes a strong, durable, resilient, wear-re-
sisting roadway, that will not be adversely
affected by even the most extraordinary
traffic conditions, or by extreme variations
in temperature conditions due to the'weather
or climate. . - . ,

Moreover, a very important consideration
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in connection with the instant invention is
the fact that the employment of the sub-

stantially waterproof, flexible, resilient cell’

or cells, makes possible the wholly satis-
factory and economic employment of many
natural soils or mixtures of soil ingredients,
such as loam, sand, clay, fine gravel,
weathered rock, loose mineral aggregate, and
other natural or artificial material in sub-
divided condition, which, because of in-
herent structural weakness, friability, or sus-
ceptibility to disintegration, have hereto-

fore rendered them wholly inapplicable to.

the construction of permanent roadways and

similar enterprises. It has been long recog-
nized that many soils containing clay, sand,

gravel and the like were well adapted to
road building purposes, provided a suitable
binding medium is employed, either in the
form of moisture or in the form of various
chemical solutions, natural asphalts, oils

-and the like, but when so employed, such

materials suffer from direct abrasion of ve-
hicular traffic, are softened by rains and
loosened by frost, so that they very-quickly

become unserviceable under such adverse

conditions. This variable behavior, however,

- of these particular road-building materials,
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and of many other materials heretofore
regarded as wholly unavailable for road-
building, is completely compensated or ob-
viated by enclosing the materials in the
waterproof, weatherproof, cellular units, as
hereinbefore described.

Experience has also demonstrated the de-
sirability in road beds, pavements, and the
like, of those types of construction and
character of materials which will supply not
only inherent strength against pressure.
abrasion, impacts and climatic forces,
which also present and possess the properties
of ample mass and weight, and such re-
siliency and recovery under stress as-are in-
cluded in the terms “elasticity, flexibility, co-
hesiveness, cushioning, springiness and the

like”, which conditions not only make for -

stability and durability of the roadway, but

- tend to prolong the life of ‘vehicles and im-
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prove the conditions of travel. A roadway

constructed in accordance with the present

invention possesses all of these qualities and
characteristics to an extraordinary degree.
It is frequently found desirable to con-
struct or repair a roadway without suspend-
ing traffic thereover, and under such condi-
tions, the instant invention is particularly
effective. An application of the invention to
this type of construction is illustrated in
Fig. 2. Instead of excavating the entire site
of the road bed, only one or more longi-
tudinal - sections thereof are excavated in
trench-like form, such, for example as the
two lateral sections illustrated in Fig. 2,
leaving the central section intact and open to
traffic. Each of the lateral trenches is

but

bﬁnished as to the bottoms 1’ and the sides 2’

thereof, as was the case in the previously de-
scribed application of the method of con-
struction. Each of these lateral trench sec-
tions has then applied to the bottom and side

‘thereof a coating of - waterproof material

reépresented by the sections 37, 4" and 3.
Preferably, suitable plates or partitions 10
are set up longitudinally of the roadway to
define the inner walls of the lateral trenches
and to support the unexcavated central por-
tion of the old road. After the lining has
been applied to each trench section, a suit-
able filling mass 6’ is applied to completely
fill each trench section, and after the latter
has been properly consolidated and the sur-
face worked to the desired contour, the
cover sheets 7" are applied to the surface of
each of the filling masses, and the edges of
said sheets united to the lining sheet by
means of an impervious joint. If desired, a
wearing course 8 may be applied to each of
the lateral road sections.
tion is then excavated, and the bottom and

-end walls provided with a coating similar to

that applied to the other scctions, the divi-
sion plates or partitions 10 being removed,
and an amount of the filling mass sufficient.
to bring this section of the roadway up to de-
sired grade is supplied to the lined excava-

tion, this middle filling mass being con-'

solidated with the similar masses in lateral

" sections by pressure. The middle section of

the cover sheet 7’ is-then applied, and the
surface course, if such is employed, added to
complete the entire structure of the road-

-way. In effecting the union between the

sections of the trench lining and the sec-
tions of the cover sheets, it is highly' es-
sential that the joints be made wholly water-
proof, and if the character of the materials
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employed is such as not to produce thisef-

fect automatically, the joints may be sealed
by means of asphaltic or bituminous cement
or other suitable binding medium.

‘Instead of applying the lining of the
trench and the cover sheet in situ, the laster
may be furnished in the form of pre-cast
or formed sheets of suitable material, that
may be applied in the manner indicated in
Figs. 3 and 4. For example, the lining
sheets and the cover sheets 13 and 17 may
be made of bituminous or asphaltic mate-
rials or mixtures, either with or without
metallic reinforcements, preferably in rec-
tangular form and having mitered or re-

cessed edges to form -overlapping joints

where the sheets meet. Such sheets may be
made up at any convenient place, trans-
ported to the roadway, and laid in position
indicated in the drawings, the lining sheets
being first laid to cover the surface of the
trench, the sheets along the edges being
bent, as at 14, to conform to the trench walls
and the shoulder. The joints between the
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contiguous sheets are then sealed by a suit-
able cementitious or binding medium, such
as bitumen, asphalt, or similar materials.
The filling mass 6 is then applied, as herein-
before described, and the cover sheets 17

laid over the same, the joints between the.

sheets properly sealed to exclude air and
moisture, and the joints between the lateral
sheets and the lining similarly hermetically.
sealed. If desired, in this particular
adaptation of the invention, the cover sheets

" 17 may be made of suitable material, and of

the necessary thickness, strength, durability,
and wearing qualities, to constitute the ul-
timate surface of the roadway, or, as in-
dicated, the associated cover sheets 17 may
be employed merely as the top sealing ele-
ment for the substructure or base of the
roadway, and a wearing coat 8 of any ap-
propriate character applied thereto.

It will be understood by those skilled in
the art that the.number, form, character,
and arrangement of the cellular units may
be varied within wide limits to accommodate

‘the varying conditions of road construction.

Obviously, under certain conditions, rela-
tively long sections of the roadway may in-
clude a single cellular unit in which the
filling material is completely encased in the
waterproof and weatherproof envelope, or

the entire roadway, or any portion thereof,

may be subdivided' into multiple cellular
units longitudinally or transversely disposed,
or the subdivision extending both longitudi-
nally and transversely of the roadway.

While the invention is well adapted to
the employment of standard road building
materials, such as mineral aggregate, gravel,
sand, asphalt, bitumen, and various mix-
tures of these materials, the invention will
find a particularly efficacious and economi-
cal application in localities where these
high-grade materials are not available, but
which afford -an abundant supply of inferior
material, such as soil, or earthy materials,
that have not heretofore been regarded as
suitable for construction of permanent
roadways, but which may be employed, ac-
cording to the present inventiom, as the
filling mass when properly treated and ap-
plied and enclosed within waterproof and
weatherproof cellular unit or units.

“What I claim is:

1. The methed of constructing roadways
pavements and the like which comprises

Torming hollow cellular units with closed

sides and ‘bottoms in the body of the road
structure of waterproof cementitions ma-
terial in sheet-like form, packing the cellu-
lar units with a filling material, and apply-
ing a cover of waterproof material to the
cell units.

2. The method of constructing roadways
avements and the like which comprises
orthing hollow cellular -units with closed
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sides and bottoms in the body of the road

structure of waterproof cementitious mate- -

rial in sheet-like form, packing the cellular
units with a filling material, applying a
cover of waterproof material to the cell
units, and cementing the cover to the cell
walls to form water-tight joints between
the cover and the walls. o

3. The method of constructing roadwsys
pavenients and the like which comprises
excavating the site of the road to the de-
sired width and subgrade, lining the bottom

and the sides of the excavation with water-
- proof sheeting of cementitious material,

packing the lined excavation with filling
material to the desired surface grade, ap-
plying a cover of waterproof sheeting to
the surface of the filling and the sides of
the lining, and uniting the cover to the
sides with water-tight joints.

4. The method of constructing roadways
pavements and the like which comprises ex-
cavating the site of the road to the desired
width and subgrade, lining the bottom and
sides of the excavation with waterproo?
sheeting of cementitious material, consoli-
dating and compacting the lining by pres-
sure, packing the lined excavation with fill-
ing material to the desired surface grade,
applying a cover of waterproof sheeting to
the surface of the filling and the sides of the
lining, and uniting the cover to. the sides
with water-tight joints,

5. A roadway pavement or the like com-
prising a base or foundation of a celi-like
form having imperviously united bottom

-and side sections of waterproof material, a

filler of suitable material packed in the cell-
like formation, and a covering of waterproof
material applied to the surface of the pack-
ing and sides of the lining to form water-
tight joints with the latter.-

6. A roadway pavement or the like
comprising a base or foundation of cell-like
form having imperviously united bottom
and side sections of waterproof material,
a filler of suitable material packed in the
cell-like formation, a covering of water-
proof material applied to the surface of the
packing and sides of the lining to form
water-tight joints with the latter, and a
wearing course superposed on said covering.

7. A roadway pavement or the like com-
prising a base or foundation course includ-
ing multiple hollow cellular units having
bottom and side sections of waterproof ma-
terial, a filling mass compacted within each
cellular unit, a waterproof covering for the
cellular units overlying the filling mass and
hermetically united with the sides of the
units, and & surfacing or wearing course
superjgosed on said covering. ‘

8. As a component element of the struc-
ture of roadways and the like, & holiow . cel-
lular unit heving its bottom, sides and top
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formed of waterproof material and the  10. As a component element of the struc-

joints between the parts hermetically sealed. ture of roadways and the like, a hollow cel- 10
9. As a component element of the struc- lular unit having its bottom, sides and top

ture of roadways and the like, a hollow cel- formed of bituminous material and the

5 lular unit having its bottom, sides and top joints between the parts hermetically sealed.

formed of a self-sustaining elastic water-  In testimony whereof I affix my signature.

proof material and the joints between the .

parts hermetically sealed. CHARLES M. STRAHAN,



