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Recent issues of Public Roads have contained chapters on 

‘State Highway Management, Control and Procedure.’’ It was 

the original intention to give in each issue the chapters devoted 

to eight or ten States, but it has not been possible to do this. 

The articles have, however, been of such interest and the demand 

for the additional chapters is such, in connection with pending 

road legislation in many States, that in order to make them 

available at once, most of the space in this issue is devoted to 

the completion of the series. 

Owing to the necessarily limited edition of this publication 

it will be impossible to distribute it free to any persons or insti- 

tutions other than State and county officials actually engaged in 

the planning or construction of highways, instructors in highway 

engineering, periodicals upon an exchange basis, and Members 

of both Houses of Congress. Others desiring to obtain ‘‘Public 

Roads’’ can do so by sending 15 cents for each number or $1.50 

for annual subscription to the Superintendent of Documents, 

Government Printing Office, Washington, D. C. 
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BRICK PAVEMENTS IN THE MIDDLE WEST. 
Report of Inspection by A. T. GOLDBECK, Engineer of Tests, and F. H. JACKSON, Assistant Testing Engineer. 

HE following report is 
based on a recent 
inspection by the au- 

thors of a large number of 
brick roads throughout the 
Middle Western States. 
Although particular atten- 
tion was given to a study 
of the merits of ‘‘semi- 
monolithic” and ‘‘mono- 
lithic” brick roads, other 
points affecting the design 
and. construction of brick 
highways were studied as 
well. The behavior under 
traffic of various types and 
sizes of brick, as well as 

different joint fillers, was 
noted and compared, and 
numerous modifications in 
design and interesting de- 
tails of construction, etc., 

were observed. Further- 
more, every failure encountered was analyzed for the 
purpose of determining its cause as well as suggest- 
ing means for guarding against similar failures in 
future work. In this way it was hoped that first- 
hand information might be obtained regarding the 
various problems encountered in the construction of 
brick roads, as well as the possibilities in the way of 
modification in design to meet different conditions. 

The tour of inspection extended over city streets 
and county highways in six States—Ohio, Indiana, 
Illinois, Iowa, Missouri, and Nebraska and covered 
a period of 16 days. One of the outstanding results 
was the remarkable state of preservation of roads 
that had been under traffic for from 20 to 25 years. 
A detailed report of the various streets and roads 

examined follows: 

‘ 

CLEVELAND’S OLD STREETS GOOD. 

Most of the pavements in the city proper are laid 
on a natural-soil foundation, which, in the main, 
consists of a fine sandy loam. Most of these old 
streets are in good condition, and such longitudinal 
cracks as have formed are probably the result of poor 
drainage. Where good drainage conditions were 
found, very few longitudinal cracks were in evidence. 
Various failures of grouted brick streets laid on sand 
cushions were noted. These included the character- 
sitic arching of the grouted brick surface over thesand 
cushion, due to expansion as well as the falling 

CONCRETE BASE, CONNEAUT, OHIO, SHOWING RESULT OF SLOPING JOINT. 

(3) 

EXPANSION HAS 

CAUSED ONE SECTION OF BASE TO SLIDE UP AND OVER THE OTHER. 

away of the sand cushion due to the vibration of 
traffic. This condition was particularly noted at 
street intersections and was determined by listening 
to the peculiar rumbling sound .made by iron-tired 
vehicles when driven over the street. Spalling at 
the joints of the brick was likewise frequently ob- 
served. This condition was brought about by im- 
perfect penetration of the grout into the joints, 
which had become partially filled with sand forced 
up into them from the underlying sand cushion 
during the rolling of the brick, or to too thin a joint 
due to imperfect lugs. 

It was stated that about 75 per cent of the brick 
streets of Cleveland are laid on natural soil-founda- 
tion. Practically all of the older streets are con- 
structed with standard re-pressed block, with cement 
grout filler. The present standard construction in 
the city, however, provides for a monolithic or 
semimonolithic street with a 4 to 6 inch concrete 
base, sand-cement bed, and wire-cut lug brick. 
A number of the older brick streets of West Cleve- 

land were examined for the purpose of noting their 
condition after 18 or 20 years’ service on the natural 
soil foundation. These streets were laid about 1900, 
and with one exception are in very good condition 
to-day. Their general freedom from longitudinal 
cracks appears to be due principally to the fact 
that they were laid on a naturally well-drained 
subsoil. 



The results of using a poor grade of brick were 
noted on West Fourteenth Street, which is a through 
street extending west from the center of the city. 
Brick in this case were laid on a 6-inch concrete 
base, with 2-inch sand cushion. Pockets varying in 
size from less than a square foot to 1 or 2 square 
yards were frequently observed. They were due 
probably to the use of inferior brick in the pavement 
or possibly to an excessive sand cushion. The 
rattler loss on these brick was stated at 30 per cent, 

old rattler test. 
A number of streets in the eastern part of Cleve- 

land, in general, showed characteristics as men- 
tioned above. One very old sand-filled pavement 
made with building size brick was of particular 
interest in view of its splendid condition after about 
25 years of service. The edges of the brick were 
somewhat worn and rounded, but otherwise there 

was no appreciable wear. 

ON THE CLEVELAND-AKRON ROAD. 

Inspection of the Cleveland-Akron road brought 
out some very interesting facts. This road has 
failed recently at a number of points due to the 
present extremely heavy traffic between the two 
cities. This traffic consists principally of very 
heavily loaded automobile trucks and _ local 
officials claim that the road carries a greater tonnage 
than any other intercity highway in the United 
States. The following table shows the construction 
record for the road: 

Sec- eet Length ari : 
tion. | Between limits. (miles). Built Construction. 

1 | Cleveland-Tinker Creek...........- 6.2 | 1906 Boke 
2 | Tinkers Creek, Top of Hill........-. -2 | 1916 
3 | Top of Hill, Summit County line. 2.8 | 1916 anh itoretotes 
4 | County line, Twinsburg Township . 2.4 1915 Brick. 
Bal Twinsburg Township, Twinsburg .- 1.2} 1912 Do. 
6 | Twinsburg-Stow Township line.. 4.1 | 1913 Do. 
7 | Stow-Hudson line, Cuyahoga Falls. 7.0 1912 Do. 
8 | Cuyahoga Falls, ‘Cuyahoga Falls .4| 1916 Do. 

| Avenue. 
9 | Cuyahoga Falls Avenue, Akron.... 1.0} 1912 Do. 

Section 1, laid on rolled slag base with 2-inch sand cushion. 
Section 2) laid on 6-inch concrete base, 1-inch cement-sand cushion. 
Section 3) 2-inch top on 7-inch concrete base, 
Section 4, laid on 4-inch concrete base on 2-inch crushed slag cushion. 
Section 5, laid on concrete base on 2-inch sand cushion. 

The failures on this road had either been repaired 
or were being repaired at the time of inspection. 
They occurred for the most part in the early spring 
of 1918, and in nearly every instance could be traced 
directly to poor drainage conditions. More failures 
occurred on section 1, which was laid on a rolled 

slag base, than on any of the other sections of the 

[| THRIFT IS P OW Ee 

road. The conditions observed were probably due 
to the overloading of the base by traffic at a time 
when the earth foundation was saturated with water, 
thus greatly decreasing its bearing value. An in- 
spection of various places on the road where failures 
had taken place confirmed this theory. 

THE CUYAHOGA COUNTY ROADS. 

Most of the roads inspected in Cuyahoga County 
had been down for some years and were of the stand- 
ard sand cushion type. The outstanding features 
noted were the large number of longitudinal cracks, 
and also the typical failures due to the pushing up 
during construction, of the sand cushion between 
the brick joints, which resulted in imperfect grout- 
ing. Failures of sand cushion pavements in this 
way are to be noted in a great many instances and 
are characterized by the cracking of the brick in 
small areas, sometimes accompanied by the flaking’ 
off of the top surface. 

None of the roads in Cuyahoga County is sub- 
jected to the extremely heavy traffic carried by the 
Cleveland-Akron road. Typical foundation failures 
of the extreme type noted in the Cleveland-Akron 
road therefore were not in evidence, although there 
are places where failure of the pavement could be 
attributed to insufficient bearing value of the sub- 
grade. By referrmg to a soil map of Cuyahoga 
County, it will be noted that the predominating 
soil is a clay loam and this, in all probability, is 
highly retentive of moisture The high percentage 
of longitudinal cracks observed may be attributed 
to this characteristic of the soil, which permits great 
expansive action due to the severe frost in this 
section. 

Two recently laid monolithic brick roads were in 
very good shape, but were somewhat rougher than 
the standard sand cushion type. 

AT CONNEAUT, OHIO. 

Of the brick streets in Conneaut, Ohio, Main 
Street was of peculiar interest on account of the fact 
that it was laid about 25 years ago, and had been 
continuously subjected to a considerable amount of 
traffic such as might be expected on the main street 
of a town with a population of 12,000. This street is 
also on the main highway between Cleveland and 
Buffalo and the East. 
When visited, the street department was about to 

repair a heave which had occurred some years before, 
and it was decided to inspect the work of removal of 
the brick, in an effort to determine the cause of the 
failure. Upon removal of the brick it was noted 
that the sand cushion had not separated from the 
brick that had heaved, but had readjusted itself 
under them, showing that the failure was not pri- 
marily due to expansion of the brick pavement. 
Upon removing the sand cushion it was found that 
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be breaking out. 

the heave had taken place over a sloping joint in the 
concrete base and that it was due to the sliding up 
of one section over the other when expansion of the 
base took place, thus causing the brick surface to 
rise. Fortunately, one of, the workmen who con- 
structed this street was detailed to make the repairs 
and had a distinct recollection that the day’s work 
was ended at this particular spot. He also stated 
that broken stone had been used in the concrete on 
one side of the joint and that gravel had been used 
in continuing work. 

This type of failure emphasizes the necessity for 
constructing jomts in the concrete base by putting 
up a vertical bulkhead, such as is used in good 
present-day practice. The accompanying illustra- 
tion shows the concrete base after removal of the 
sand cushion, and the angle of slope at the end of the 
day’s work is seen very plainly. The amount of 
rise of one section over the other was about 2 inches. 
The same kind of a failure was noted one block away 
on the same street. 

An interesting instance showing the relative 
amount and kind of wear to be expected from a 
erout-filled and a bituminous-filled pavement was 
noted on a business street in Conneaut where trans- 
verse joints consisting of six or seven courses of bi- 
tuminous-filled brick were used. The edges of the 
brick at the expansion joint were battered down and 
some of the brick were badly worn, whereas the 
brick having a Portland cement grout filler were 
quite smooth along the edges and did not seem to 

This sort of failure is quite char- 
acteristic of the brick in many bituminous-filled 
pavements. | 

An interesting case of frost action was noted in 
newly laid semimonolithic brick pavement. All 
construction details had received careful attention, 

yet during the winter the pavement heaved at the 
center, causing a wide longitudinal crack to form. 
Levels run by the city engineer showed the amount 
of this heave in the center to be about 3 inches, with 

very little vertical movement at the sides. The ex- 
planation was made that this difference in vertical 
movement was due to the protective action of the 
uncompacted snow at the sides of the road, which 
prevented the penetration of the frost to as great a 
depth as at the center. The city engineer likewise 
determined the frost penetration and found that at 
the center of the pavement the ground was frozen 
to a much greater depth than at the sides, thus bear- 
ing out this theory. 

It is to be noted that the subgrade on this street 
consisted of a sticky clay. In other parts of the 
city, on the other hand, pavements which had been 
laid on the sandy soil existing there remain prac- 
tically free from cracks of any kind. This is almost 
certainly due to the better drainage afforded by the 
more porous foundation, and is another instance of 

FAILURE OF CONCRETE GUTTER ON CURVE, NEAR CONNEAUT, 

OnlOSF NOTES LESS MALES BASHA Lie ENDSw Ory THE 

COURSES OF BRICK WHICH ARE STILL INTACT. 

the effect of the character of the subgrade on the 
pavement. When the subgrade is of a porous na- 
ture and is well drained, heaving is much less likely 
to happen than where the subgrade is composed 
largely of clay which is highly retentive of moisture 
and hard to drain. Likewise, when the frost comes 

out of the ground, the porous, easily drained soil is 

able to support the pavement under much heavier 
live loads than is the poorly drained moisture retain- 
ing soul, consequently decreasing the chances of a 
foundation failure. 

A type of failure somewhat common in city pave- 
ment work is shown herewith. This view was taken 
near Conneaut of a pavement laid on a rather steep 
grade on a curve, and with 1-inch sand cushion. 
The concrete gutter has been worn by traffic into 
a groove about 4 inches wide and from 2 to 3 inches 
deep. ‘This was aided perhaps by the original width 
of the bituminous-filled expansion joint between the 
gutter and the pavement. ‘This joint was probably 
three-fourth inch in width. It can be seen in the 
illustration that although traffic has been grinding 
along the edges of the brick pavement, none of the 
brick has been displaced, not even the small bats 
serving as fillers at the end of the courses. 



This is an extreme case of traffic grinding along 
the edge of a brick pavement. The bats at the end 
of the courses are likewise very small, so that the 
conditions are very favorable for the breaking down 
of the edges of the pavement by displacement of the 
brick. The fact that such displacement has not oc- 
curred is a good indication that the protecting action 
of a concrete curb along the sides of a monolithic 
or semimonolithic brick road is unnecessary. This 
observation was borne out in the inspection of a 
number of monolithic pavements constructed with- 
out a concrete curb or edging. 

USING VERTICAL FIBER BRICK. 

Near Conneaut, Ohio, a monolithic brick pave- 

ment was in course of construction and was of pecu- 
liar interest in that vertical fiber brick were being 

used. 
crete foundation and before the grout had been ap- 
plied is shown. It will be noted that the lugs at the 
sides of this particular type of vertical fiber brick 
occupy a considerable area of the sides of the brick, 
and thus reduce the area of the surfaces to be grouted 
together, because the grout can not penetrate where 
the lugs are in contact with adjacent brick. On 
monolithic and semimonolithic work it is of the high- 
est importance that the side bond be as strong as 
possible, so as to protect the bond between the brick 
and the concrete base. This can best be secured by 
having as large a proportion as possible of the area 
between the brick filled with grout. 

ROADS IN THE VICINITY OF GOSHEN, IND. 

A very good example of the semimonolithic type 
was observed in the new Paris road near Goshen, 

Ind. It was built with a 34-inch concrete base, a 

l-inch cement-sand bed, and 4-inch wire-cut lug 
brick. The road is 16 feet wide and carries consid- 
erable through traffic. It was in very good condi- 
tion and no longitudinal cracks were noted. 

An interesting expansion failure was observed 
on the Lincoln Highway, west of Goshen, which 
at the point in question is 14 feet wide and built 
on a gravel base and 14-inch sand cushion, with 
6 by 12 inch concrete curbs at the sides. The 
failure occurred on a curve at the intersection of 
two long tangents. As a result of temperature 
stresses in the pavement during the present summer, 
the pavement was pushed out at the curve to a 
distance of 9 inches at the point of greatest move- 

[SAVE AND SUCCEED 

A detail of the brick laid on the wet con- 

ment, leaving the curb on the inner side and sliding 
up and over the outside curb. The detail view 
shows the inner curb. The remarkable fact about 
this failure was that as far as could be observed 
there was no breaking up or crushing of the pave- 
ment itself. 

Another interesting failure was observed on 
Prairie Avenue, near Goshen. This is typical of 
a number which have taken: place on this road. 
It has been down five years and is sand-cushion 
type of construction. The longitudinal cracks and 
settlement at the edges of the road probably are 
due either to the shifting of the sand cushion or 
to carelessness in construction, since the traffic 
is not heavy enough to have produced failure. 

An interesting example of failure due to poor 
grouting was observed on the East Lincoln road, 
which is 16 feet wide and was laid on a gravel base 
with 1-inch sand bed and 6 by 12 inch curbs at 
the sides. The breaking up of the brick is due to 
poor grouting, which failed to properly protect the 
edges under traffic. This condition is_ typical 
where proper attention is not paid to grouting 
at the time of construction, and emphasizes the 
necessity of the utmost care being paid to this 
detail. 

ROADS NEAR PARIS, ILL. 

The Springfield road was built in 1915 and con- 
sists of a 4-inch brick surface on a 4-inch concrete 
base. It is 10 feet wide over one section and 13 
feet wide over the rest of the road. The traffic 
consists of grain and coal hauling, automobiles 
and heavy trucks. Transverse cracks have occurred 
in this road from 25 to 75 feet apart. These, 
however, are barely noticeable and do not seem to 
have any deteriorating effects on the road. The 
surface is quite smooth, and there are no signs 
of disintegration. The road is an excellent example 
of the monolithic type of construction. 

The Cherry Point road is built on a 4-inch concrete 
base with a 14-inch sand cushion and is 6 years old. 
It is rougher than the monolithic type on the 
Springfield road. The surface, however, is in very 
good condition. 
A monolithic road under construction at Paris 

was 10 feet wide with a 4-inch brick wearing surface 
and a 4-inch concrete base. A new tamping 
template was being used in constructing the concrete 
base. It is made of structural shapes in the form 
of a truck upon which is mounted a gasoline engine. 
The truck runs on the steel forms at the sides of 
the concrete base. The forward and rear I-beams 
serve to strike off the concrete. A steel frame is 
set inside of the main frame of the machine and is 
oscillated by the gasoline engine, so that the forward 
and rear beams of the oscillating frame tamp the 
concrete as the frame rocks. The rear I-beam 
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of the main frame serves to give 
the concrete a final smoothing 
off. The device is provided with 
drum and wire cable for pro- 
pelling itself forward. The con- 
crete after treatment with this 
machine is so well tamped that 
it will. bear a person’s weight 
with an indentation of perhaps 
only one-eighth inch 
On this particular work the 

brick were set in the green con- 
crete immediately after laying. 
Some detail photographs were 
taken to illustrate interesting 
points in connection with the lay- 
ing of the brick. In one a num- 
ber of the brick had been removed 
from the green concrete base. 
The concrete was found to be in- 
dented, and extended up into the 
joints between the brick. The 
ridge thus formed should be of 
material aidin resisting horizontal 
shear at the plane of junction between the brick 
and concrete. The green concrete adhered to a few 
of the brick. On the other hand, many of them 
were removed without the slightest difficulty and 
without any sign of the concrete sticking to them. 

In this particular case of monolithic construction 
it is the opinion of the authors that the contractor 
was using too dry a mix. It would seem preferable 
for the concrete to be of such a consistency that the 
process of tamping will bring a thin coat of mortar 
to the top and that the brick should be set immedi- 
ately in this green soft grout. In this way very 
good adhesion should be developed between the 
brick and the concrete due to (a) better adhesion at 
the horizontal surfaces and (6) a greater projection 
of the grout up into the vertical joints. If the 
grouting of the brick were then done immediately a 
truly monolithic construction probably would result. 

There is also shown a method of laying brick on a 
curve, whereby the use of small bats is eliminated by 
laying the course of longitudinal brick and the trans- 
verse courses extending to this longitudinal course 
in the form of saw teeth. Treatment at the side of 
the pavement is shown. Here the small bats are set 
not at the edge of the pavement, where they would 
be in more danger of being displaced, but at the inner 
end of the whole brick placed along the edge. This 
detail probably aids in preventing the edge of the 
pavement from being battered by steel-tired vehicles. 

ROADS NEAR DANVILLE, ILL. 

The Danville-Tilton road is of peculiar interest 
because of its radical type of construction. It is 
‘built on a concrete base with a sand-cement cushion 

VERTICAL FIBRE BRICK READY FOR GROUT, NEAR CONNEAUT, OHIO. NOTE THE 

NARROW GROUT SPACES BETWEEN BRICK AT CERTAIN POINTS. 

and wire cut lug brick, laid on their sides with lugs 
down. Bituminous filler was used. The joints of 
this road do not seem to be well filled. The brick 
are chipping at the edges, and there are soft brick in 
spots. This road was built as an experiment about 
one year ago and its behavior is being watched with 
interest. 

The base of the Danville-Batestown road was an 
old brick road made of building brick, sand-filled, 
and laid about 15 years ago. Under heavy traffic 
the old road had settled very badly, making an 
uneven pavement. This foundation was covered 
with a course of 1-2-3 concrete, using pea-size 
gravel. Just enough concrete was used to level off 
the base. Wire cut lug brick were set directly in 
the green concrete and then grouted. At one end 
of the road 3-inch brick were used and at the other 
end the brick were 4 inches thick. 

The resurfacing work was done about one year ago, 
and the road was in good condition when inspected. 
A short section of experimental road near Dan- 

ville was built of wire cut lug brick laid on 1, 2, and 

3 inches of concrete, respectively. It was built in 
1915, and since then subjected to heavy traffic. All 
of the sections are in uniformly good shape. There is 
no difference in their appearance. It might be 
pointed out that the idea of using so thin a base as 
1 inch of concrete was simply to prevent the soil from 
being pushed up into the vertical joints in the brick, 
as well as to provide a bedding course upon which 
to lay them. More perfect grouting of the brick is 
thus insured. Thesame results probably would have 
been secured by the use of a 1 inch sand-cement bed, 
such as noted on other roads. 

‘ 



k The condition of this 

section brings out very 
forcibly the possibilities of 
light design for the mono- 
lithic construction when 
the conditions are favor- 
able. In this, as in other 

cases of light construction 
sustaining heavy traffic, 
the underlying soil is of a 
character which permits 
good drainage so that it 
is possible to keep the 
foundation dry and thus 
maintain its bearing power. 
On the other hand, a soil 

such as the clay of Cuya- 
hoga County, Ohio, which 
retains and attracts mois- 
ture through capillary ac- 
tion and is hard to drain, 

loses the greater part of 
the bearing power it would 
possess in a dry state. Light construction would 
obviously be poor engineering under such conditions. 

It has, moreover, been observed that even a 4 to 

6 inch concrete base, as on the Cleveland-Akron 

road, although undoubtedly helping to distribute 
the loads, sometimes fails to properly support the 
surface. This whole question of the character of the 
underlying soil and the part it should play in the 
design of a road surface is one that unquestionably 
deserves careful study. 
An interesting feature in connection with this 

experimental road was the fact that a previous in- 
spection made by the county engineer had shown 
that a monolithic bond existed between the base 
and the brick. He stated that he had occasion to 
take up a considerable area of this pavement after it 
had been under traffic for some time and that the 
brick adhered to the concrete very well. 

At Hoopeston, Ill., was noted an interesting 
method of laying brick on a curve on the Lincoln 
Highway. The brick were laid longitudinally around 
the curve, instead of transversely as in general prac- 
tice. Close inspection of this curve showed no 
fects, indicating that this method of construction is 
satisfactory. This road is 2 years old and is sub- 
jected to fairly heavy traffic. . 

ROADS NEAR DIXON, ILL. 

A section of the Lincoln Highway near Dixon is 
of grouted repressed brick laid on a sand cushion 
and on old macadam base. Before the brick were 
laid the macadam base was widened, and there is 
considerable settlement at the side of the road, 
causing failure of the brick surface at these points. 

HORIZONTAL EXPANSION ON CURVE, LINCOLN HIGHWAY, NEAR GOSHEN, 

MENT IN THE FOREGROUND HAS MOVED OUT FROM THE CURB FOR A DISTANCE OF NINE 

INCHES. 

IND. THE PAVE- 

This fact emphasizes a point which has often been 
brought out, viz, that in order to prevent unequal 
settlement of the subgrade it must receive uniform 
compaction. When additional broken stone is 
placed alongside of an old macadam road it is a very 
difficult matter to roll the shoulders to the same 
degree of compaction as in the old macadam road. 
It is the opinion of the authors that it is advisable 
to plow up the old macadam base and reroll it over 
the entire width in order that it may be compacted 
evenly, and thereby settle evenly. There are some 
longitudinal cracks in the center of this brick road. 
In general, however, the surface is in very good 
shape except where settlement has taken place. 
These bad spots probably could be repaired satis- 
factorily by the application of bituminous material 
and stone screenings. 

The Lincoln Highway west of Dixon is of semi- 
monolithic construction with a 2-inch sand-cement 

bed and a 4-inch concrete base. There is no edging 
of concrete at the sides of the road and no evidence 
of breaking down of the brick. The road is only 
one year old but is in excellent condition. There 
are very few defects except a few longitudinal 
cracks. A defect was noted in the wearing surface 
of the road where it passes over a culvert. A con- 
crete slab was used at this point and is very badly 
worn, making rather unpleasant riding. It would 
seem desirable in all cases of culvert construction to 
carry the road surfacing clear across the culvert 
and thereby make for more uniform wear. It also 
would seem good practice to reinforce the concrete 
base across the approaches to culverts of this 
character. 
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of the brick or breaking down at the sides. 

ROADS NEAR STERLING, 

ILL. 

- On the Lincoln Highway 
east of Sterling there is a 
re-pressed brick road on a 
gravel base. It is 16 feet 
wide and 4 miles long. 
The joints are filled with 
tar. <A great deal of the 
tar has flowed out of the 
joints into the ditches at 
the sides. The edges of 
the brick do not seem to 
be well protected, as the 
joints are not completely 
filled. Although built on 
a gravel base and carrying 
fairly heavy traffic there 
are no evidences of foun- 
dation failure. 

A road 16 feet wide, con- 
structed on a gravel base 
with a 1-inch cement-sand 
cushion and 4-inch wirecut lug brick, is part of In- 
dian Head Trail, north of Sterling. It was laid in 
the summer of 1917. There is moderate traffic, with 
occasional heavy loads. The surface is in excellent 
condition, with no indications of punching through 

There 
are some transverse cracks, but no longitudinal. 
Transverse cracks occur at about the same distance 
as in a concrete road. The subgrade is a fine black 
loam and is not provided with tile drainage. 

DES MOINES-CAMP DODGE ROAD. 

This road is 20 feet wide and is built on a 4-inch 
concrete base with 4-inch wire cut lug brick on a 
thin sand-cement bed and has neither edging nor 
curb. The road was built in 1917 on a new fill in 
many places. The fill was placed in 1-foot layers, 
each rolled with a heavy roller. The traffic con- 
sists of a large number of automobiles and a con- 
siderable number of heavy trucks. The surface is 
in excellent condition. A careful examination of 
the concrete base was made in several places and it 
appeared to be rather weak and porous. 

At the Des Moines end the city has put down a 
side-cut, lugless, brick pavement laid on a cement- 
sand bed, with grouted joints. The joints between 
these bricks are very narrow in many places and it 
is probable that the grout has not penetrated more 
than one-half inch, judging from the appearance of 
some defective bricks that had been removed. This 
road is provided with cross-expansion joints every 
75 feet. At about the same time the Camp Dodge 
road and the lugless brick street were laid a bitumi- 
nous concrete pavement was also put down. All 
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three sections carry about the same traffic. In 
Camp Dodge proper there is a Portland cement 
concrete road and all four of these sections will, for 

some time in the future, be subjected to very heavy 
traffic leading to and through Camp Dodge. An 
interesting comparison of different types and con- 
struction is here furnished, and a future inspection 
should prove to be very instructive. 

ST. LOUIS, MO. 

Present practice in the construction of brick 
streets in the city of St. Louis makes no provision 
for expansion joints at street intersections. A 
number of semimonolithic brick streets using 1: 3:6 
concrete foundation and 1-inch sand-cement bed 
have been constructed recently along the above 
lines and no evidences of expansion failures at street 
intersections have as yet been noticed. 

A semimonolithic brick street in which a type of 
expansion joint consisting of one course of wood 
block across the street every 100 feet was observed. 
This road has a 6-inch concrete base, 1-inch sand- 
cement bed for part of the way, and limestone 
screenings for the rest of the distance, and 4-inch 
brick. The use of limestone screenings in place of 
sand in the cushion is an improvement over the old 
standard construction in that there is much less 
likehhood of the cushion pushing up into the joints 
when the brick are rolled. Subsequently a number 
of streets were built, using this construction. 
The oldest brick street in St. Louis was observed 

on Euclid Avenue and found to be in good condition, 
although laid about 25 years ago. ‘Traffic on this 
street, however, is not heavy at present. The joints 
are sand filled. 



A brick intersection laid 
in December, 1915, on the 
north and south road as 
a demonstration of semi- 
monolithic construction is 
in the form of a cross with 
three arms 200 feet long 
and the other 360 feet long. 
All but the outer 160 feet 
of the long arm was built 
on a 4-inch concrete base, 
using 4-inch brick. The 
outer 160 feet was laid on 
a 2-inch concrete base. 
The traffic on this road is 
very heavy and has caused 
a number of local failures, 
such as longitudinal cracks, 
transverse cracks, brick 
spalling at the joints, 
broken brick, etc. The 
surface is very badly 
broken up, a condition particularly noticeable at 
the extreme end of the section. An analysis of this 
failure indicates that it is due primarily to poor 
grouting combined with an inferior quality of brick. 
The appearance of the longitudinal crack would hke- 
wise indicate that some settlement had possibly 
taken place. This condition emphasizes very 
strongly the necessity of properly filling the joints in 
the brick with grout, thereby forming a truly mono- 
lithic surface. This undoubtedly would have pro- 
tected the brick and to a certain extent would have 
prevented the breaking up which was observed. It 
was suggested at the time that a much better pene- 
tration of the grout would have been secured by the 
use of a modern machine grout mixer instead of the 
old-style box mixer which was used. This experi- 
ment clearly demonstrates what may be expected to 
happen to a brick pavement subjected to heavy 
traffic when all the details of construction are not 
very carefully observed. 

NORTH ALTON, ILL. 

An example of light monolithic brick pavement 
was inspected at North Alton, Il. A short section 
of road 12 feet wide was laid on the main highway 
leading north from Alton. The construction was 
4-inch brick laid on a 2-inch 1: 4 sand-cement bed, 

with no concrete base or edging. There appeared to 
be no evidences of foundation failure, in spite of the 
very light base. The condition of the brick and of 
the grouted joints was likewise good. This is a very 
good example of the possibilities of ight monolithic 
construction under favorable conditions of subsoil 
and drainage. 

KANSAS CITY, MO. 

An instance of rather poor grout penetration was 
observed in Kansas City on old Twenty-fourth 
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Street, which carries very heavy traffic, consisting 
principally of horse-drawn and motor trucks hauling 
from railroad yards. The pavement is laid on an 
8-inch concrete base and consists of vertical fiber 
lug brick on sand cushion. The pavement is in 
fairly good condition in spite of the heavy traffic. 
Small local failures due to spalling of the brick were 
observed. That this condition was due to poor 
grout penetration was borne out by an inspection of 
a number of brick which had been taken out to make 
a’ cut. Very few brick showed evidence that the 
grout had penetrated to a depth greater than one- 
third that of the brick. 

On Roanoke Road there is an example of the use 
of an asphalt filler. This pavement was laid on an 
8-inch concrete base, with sand cushion and 4-inch 
vertical fiber-lug brick. The asphalt was squeegeed 
into the joints, the excess being allowed to flow over 
the surface of the pavement so as to form an asphalt 
wearing mat or carpet, which entirely covers the 
brick. This road is 5 years old and the asphalt mat 
is still adhering in spots. In other places it has worn 
away entirely exposing the brick. About the only 
evidence of failure observed on this road was a cer- 
tain amount of wear on the brick, due probably to 
the impact of traffic on the unprotected edges. _ 

Another example of an asphalt-filed pavement was 
noted on Thirty-ninth Street. This pavement like- 
wise was laid on an 8-inch concrete base, using 
4-inch vertical fiber-lug block on a sand cushion, 
The street has been down three years and, except for 
the fact that the asphalt does not appear to be 
adhering to the joints very well, is in good condition. 
An instance of the use of lugless vertical fiber 

block with an asphalt filler was observed on Prospect 
Avenue. This street is about 14 years old. The 



joints of the brick in 
this case had apparently 
been very poorly filled, 
dué either to an attempt 
to use the filler at too low 
a temperature or to the 
fact that the spaces be- 
tween brick were not wide 
enough. This resulted in 
an excess of asphalt on 
top in some places, while 
in others such filler as 
originally found its way 
into the joints has been 
pulled’ out by traffic. 
On Vine Street, from 

Twenty-fifth to Twenty- 
seventh, there was a job 
under construction. This 
was of lugless vertical fi- 
ber block on an 8-inch 
concrete base with 1-inch 
sand cushion and cement 
grout filler. Thé principal feature of interest about 
this job was the extremely poor manner in which the 
brick were being laid. An inspection of the joint 
on a single course showed the space between courses 
to vary from nothing to as much as an inch. It is 
obvious that proper grouting under these conditions 
would be impossible. 

LINCOLN, NEBR. 

A number of asphalt-filled brick streets and roads 
in and around the city of Lincoln, Nebr., presented 
outstanding features that may be summed up as 
follows: They range in age from 3 to 7 years, and are, 
for the most part, laid on a 5-inch concrete base, 
composed of 1 part cement and 6 parts of fine local 
gravel 1 inch sand cushion and vertical fiber-lug block. 
As in Kansas City, the hot asphalt, ranging in tem- 
perature from 350 to 450° F., is squeegeed into the 
joints and considerable excess allowed to flow over 
the surface of the street which, with a sand covering, 
forms a wearing mat or carpet which remains intact 
forsome time. The most interesting example of this 
construction was found on South Street west from 
Tenth. This street is 7 years old and is subjected 
to very heavy traffic. It is in excellent condition, 
with the asphalt mat still adhering in spots. On the 
exposed portions of the brick surface an examination 
failed to show any appreciable wear at the joints of 
the brick. This is one of the best asphalt-filled 
brick streets examined. 

OMAHA, NEBR. 

A number of streets inspected in Omaha include 
some old sand-filled streets, such as the Dodge Road, 
which are still in good condition. These are laid for 
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WITHOUT THE USE OF SAND-CEMENT BED. 

the most part on a 5-inch concrete base, using re- 
pressed block. The modern streets are practically 
all asphalt-filled vertical fiber brick. The lugless 
vertical fiber brick are now being tried under the 
assumption that the kiln marks and warping of the 
brick may be utilized instead of lugs to form the 
proper spaces between the brick courses. They have 
not been in service long enough to form any con- 
clusions as to their practicability. An isolated 
example of the use of an old lugless block was shown 
at Twenty-second and Chicago Streets. This is a 
brick street laid about 18 years ago on an old con- 
crete base. The brick were building brick size 
without lugs, laid on edge, and filled with a 1:1 
cement mortar grout. This street is in very good 
condition, the grout giving every indication of hav- 
ing penetrated properly. The traffic is not heavy. 
Inasmuch as the grout spaces appear to be very uni- 
form it is to be presumed that considerable care was 
used in forming the joints. 

GENERAL DISCUSSION. 

Unfortunately the inspection did not include 
examples of brick pavements having a bituminous 

mastic filler. The following discussion, which does 
not include this type of construction is based upon 
the observations made by the authors during this 



inspection as well as upon 
the experiences of engi- 
neers and contractors who 

have done a great deal of 
work along this line. 

The brick road con- 

sidered as a structure di- 

vides itself into (1) the 

foundation or subgrade; 
(2), the base course; (3) the 

cushion or bedding course; 
(4) the brick wearing 

course; and (5) the joint 

filler, and a general discus- 
sion of all brick roads 

naturally lends itself to a 
discussion of these various 

divisions. 

TYPE OF FOUNDATION OR 
SUBGRADE. 

In a very large number 
of the roads inspected 
there were to be observed many evidences of foun- 
dation or subgrade failures, and the importance of a 
study of subsoil conditions was very forcibly im- 
pressed on the writers. It has been pointed out 
that a great many longitudinal cracks were observed, 
and these occurred on fills where there was appar- 
ently good drainage, as well as in localities where the 
drainage was obviously bad. The character of the 
soil seemed to play a very important part in influ- 
encing the number of longitudinal cracks, and it 
was very evident that sticky, clay soils that would 
retain a large amount of moisture and undoubtedly 
show considerable heaving during freezing and thaw- 
ing weather were much more likely to produce longi- 
tudinal cracks than were the more porous, sandy 
soils. Specific instances of brick pavements in the 
city of Conneaut, Ohio, some laid on a sandy founda- 

tion, and others on a clay foundation, have already 
been noted—those on the clay foundation having 
cracked and heaved, those in the sandy part of the 
town having remained intact. Throughout the 
sections visited the same general condition existed. 

It can not be too strongly urged that a thorough 
study must be made of the underlying soil and the 
drainage conditions before attempting to design a 
road for a particular locality. It should be noted 
also that certain kinds of soils are not susceptible of 
drainage by the methods ordinarily practiced, using 
tile drains and French drains along the side of the 
road. It is apparent that capillarity plays a very 
strong part in influencing the retention of moisture 
by the subgrade, even though apparently good 
drainage facilities are provided. A thorough study 
of capillarity and methods of draining various kinds 
of soils would be of great benefit. 

SHOWING JOINT BETWEEN BRICK AND CONCRETE BASE, 

STRUCTION, PARIS ate 
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Instances have been cited, notably in the Cleve- 
land-Akron road, in which the superimposed loads 
were such that the subgrade, softened by the pres- 
ence of moisture, readily gave way and was unable 
to support the slab which, in turn, did not possess 
sufficient strength to act as a beam but was broken 
through in spots. It is possible that soils of this 
character could be improved very greatly in their 
bearing value by the use of a porous filling material, 
such as cinders, broken stone, slag, or gravel, and in 

this way the high-unit pressures transmitted directly 
through a pavement would be so distributed that 
the unit pressure on the natural soil foundation 
would be within the bearing value of the soil. It is 
also possible that correct methods of drainage might 
accomplish the same end, that is, increase the bearing 
value of the soil by drying it out. 

It has been suggested that as an aid to such drain- 
age measures a treatment of bituminous material 
might be beneficial. An instance of the value of a 
filling of porous material and of good drainage thay 
be noted in the case of Goodfellow Avenue in St. 
Louis, where telford drains were placed at the side 
of the road and a subbase of cinders used under the 
broken stone wearing surface. There are no in- 
stances of foundation failures in this road, although 
it carries considerable traffic. It has been suggested 
that a good method of increasing the bearing value 
of the soil is to provide blind drains along the sides of 
the road with frequent outlets, so that the water 
table will be lowered considerably below the wearing 
course, notwithstanding the effects of capillarity. 

TYPE OF BASE. 

The object of the base of a brick pavement is so to 
properly support the wearing surface that it will 
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maintain its original contour and not become de- 
pressed in spots or wavy. It is perfectly obvious 
that the character of the subsoil, which supports the 
foundation, and the character of the loading trans- 
mitted through the wearing course to the foundation, 
should control this design. Thus, one would not 
expect that there would be a necessity for a heavy 
concrete foundation if the subbase were always ex- 
ceedingly firm and unyielding. On the other hand, 
if the subgrade were exceedingly soft, such as ob- 
tains in clay saturated with moisture, a thick base 
is obviously necessary in order to properly distribute 
heavy loads to the subgrade and reduce the unit 
pressure within the bearing value of the subgrade. 

From these considerations it should be plain that 
it is perfectly possible that a wearing surface of brick 
laid directly on the soil might remain in very good 
condition if the traffic.is not very heavy and if the 
subbase is well drained and therefore firm and un- 
yielding under all conditions.. Instances of such 
construction have been noted, such in Cleveland, 
Ohio, and Sterling, Ill., and other cases of an exceed- 
ingly light concrete base from one to two inches 
thick have been noted at Danville and North Alton, 
Il. A number of other instances have been pointed 
out in which the brick surfacing has been laid on a 
rolled slag or a rolled stone foundation and has proven 
to be highly satisfactory. 

OBJECT LESSON IS APPARENT. 

The object lesson furnished by these roads is that 
the character and thickness of the base should be 
very largely governed by the local soil and traffic 
conditions. It should be emphasized very strongly 
that it can not be considered good practice to make 
a standard design for a brick road and apply this 
design to all sections of the country irrespective of 
these local conditions. 

It is the practice in various sections of the country 
to build a brick wearing surface upon an old macadam 
road used as a foundation, and in a number of in- 
stances the brick wearing surface is wider than the 
old macadam road. Failures of the brick surface 
laid upon such roads have been noted, such, for 
instances, as occurred at Dixon, Ill., in which the 

sides of the brick road settled in spots due to the 
settlement of the new macadam foundation. Had 
the macadam foundation settled uniformly, trouble 
of this character could have been avoided, so that, 
unless the macadam is given uniform compaction, it 

is to be expected that future settlement will be un- 
equal. 
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METHOD OF LAYING BRICK ON A CURVE. WIRE-CUT LUG 

BRICK READY FOR GROUT. PARIS, ILL. 

It is the opinion of the authors that when an old 
macadam road is used as a foundation it is advisable 
to plow up the old surface and reroll it as evenly as 
possible, especially when the new surface is wider 
than the old. This applies particularly to an old 
road surface which is badly rutted and pitted or the 
crown of which must be changed to make it suitable 
for the brick wearing course. In some cases it might 
be economical to resurface the old macadam with a 
cement-sand bedding course, making it no thicker 
than is necessary to produce the proper crown. 

Attention has been called to the use of an old brick 
pavement as a foundation course for new wearing 
surface. Such practice seems to have worked out 
very successfully when a.cement-sand bed was used, 
as evidenced by the roads at Danville, Ill. 

FOUNDATION OF THE ROAD. 

Since the foundation plays the part of distributing 
the load to the subbase, it is obvious that where the 

subbase is soft and the traffic heavy, the greatest 
possible distribution of load must be obtained, and 
this can be accomplished best by the use of a con- 
crete base, since its resistance to bending aids in dis- 
tributing the load. The proper thickness of a con- 
crete base has been a mooted question. In certain 
types of brick construction, there is no doubt that 
the weariig surface adds to the slab strength of the 
concrete base, and thus aids in reducing the unit 

pressure on the subbase. Such a condition is true 



in the case of strictly monolithic construction, to a 
lesser degree in semimonolithic, and still less in sand- 
cushion construction. 

A discussion of the design of a concrete base is 
impossible from a theoretical standpoint at the 
present time, in view of the fact that the exact 
distribution of the reaction against the under side 

of the slab is unknown, and will have to be deter- 
mined by suitable tests. The distribution of this 
reaction determines the bending moment under the 
load and, as has been pointed out, the soil conditions 
greatly influence this distribution. At the present 
time, therefore, a determination of the proper thick- 

ness of concrete base for different types of brick 
roads must be based on precedent. It would seem 

from the results of observations that the present-day 
heavy traffic can be carried safely on a 4-inch con- 
crete base with 4-inch brick wearing course when 
monolithic construction is used, and when the sub- 

grade conditions are’ favorable. It would seem 
highly desirable that the thickness of this base be 
increased along any stretches of the road in which 
the subbase conditions might be open to question. 
On very heavily traveled city streets the thickness 
of the concrete base will likewise have to be in- 
creased. 

Where a sand-cement cushion is used, although it 
is not believed that such construction is a true mon- 
olith, a 4-inch concrete base should prove sufficient 
under heavy traffic, provided this base is increased 
in thickness over bad spots in the subgrade. When 
sand-cushion construction is used with a grouted 
brick surface, a 6-inch concrete base should give 
good results under heavy traffic, with an increase in 
thickness over the soft spots in the subgrade. If a 
bituminous filler is used in the brick-wearing surface, 
theoretically the concrete base should be thicker 
than in the case of a grouted surface. In the absence 
of test data, however, it is impossible to state how 
much thicker. 

TYPE OF CUSHION OR BEDDING COURSE. 

In the old standard type of construction a cushion 
of sand or other fine material up to 2 inches thick 
was advocated, the idea of this cushion being to 
permit laying the brick to a smooth surface and also 
to give a cushioning effect for the traffic. When 
sand is used as a cushion it generally is brought to a 
level surface by rolling and the brick are placed on 
this cushion and rolled down with a light roller. The 
effect of this rolling in a number of instances has 
been to force the sand cushion up into the joints 
between the brick and thus the space which should 
be occupied by joint filler is partially filled with 
sand. In a number of sand cushion brick pave- 
ments, this has had a very detrimental effect in that 
when expansion takes place in the brick in hot 
weather, most of the compressive stress is thrown 
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toward the top of the pavement and results in 
buckling, in the crushing of the top surface and the 
cracking or scaling of the brick. This is one very 
serious defect in sand cushion construction with 
cement grout-filled brick. 

It is inevitable that moisture must find its way down — 
through any cracks in the brick to the underlying 
sand cushion, and the amount of moisture in all 
probability is very much larger in the vicinity of 
transverse and longitudinal cracks in the brick sur- 
face than under that part of the pavement which has 
remained intact. Sand has the well-known prop- 
erty of expanding when it absorbs as high as about 
10 per cent of moisture, and due to this action there 
is a probability that the brick surface is caused to 
bear unequally on the sand cushion unless the sand 
cushion is caused to shift its position. Again, in 
those parts of the sand cushion containing the 
greatest amount of moisture the expansion due to 
freezing will be greatest. Then, too, under the vibra- 
tion of traffic and the movements of the concrete 
base and brick surfacing, due to expansion and con- 
traction, the sand cushion undoubtedly is caused to 
shift its position. 
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The washing away of the sand 
cushion from under the brick, leav- 
ing it unsupported, is not an infre- 
quent occurrence. The possible 
cushioning effect of thesand cushion 
becomes of minor importance in 
view of its many disadvantages in 
other respects. 

DEVELOPMENT OF MONOLITHIC 

TYPE: 

In order to eliminate some of the 
bad features of sand cushion con- 
struction, a semimonolithic or 
cement-sand bed construction was 
introduced. In this type of pave- 
ment a mixture is made of about 4 
parts of damp sand to 1 part of 
Portland cement, and this is used 
in place of the plain sand cushion, 
the brick being placed and rolled 
on this as on the old standard type 
of construction. After the brick 
are rolled they are well wet down 
so that water will impregnate the sand-cement bed 
thoroughly, thus causing it to harden. Such con- 

struction provides most of the advantages of the 

sand cushion type with none of its disadvantages. It 
permits the brick to be brought to a smooth surface 

without the danger that the cushion will shift its 

position or come up between the joints during roll- 

ing. Moreover, there is a considerable bond between 

the brick surface and the concrete base, at least so’ 

far as shearing is concerned, and a stronger pave- 

ment is the result. 

A further development in the monolithic type of 

construction has been adopted, in which the cushion 

or bedding course is omitted altogether. In this 

type of construction the brick are laid directly on the 

green concrete and rolled to a smooth surface. Port- 

land cement grout then is applied preferably before 

the concrete base has set up. In this way a con- 

siderable adhesion is developed between the brick 

and the concrete base. There has been some ques- 

tion regarding the efficiency of this adhesion and 

particular pains were taken during the present in- 

spection to gain evidence on this point. A number 

of pavements were examined at the sides in order to 

see if there was any evidence of separation between 

the brick and the concrete, and in no case could such 

evidence be found. This would seem to indicate 

that such construction usually is really ‘‘mono- 

lithic.” 
In conversation with several engineers having 

considerable experience with this type of construc- 

tion, conflicting opinions were obtained. In general, 

however, it can be said that a considerable bond does 

exist between the brick and the concrete, provided 
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INDIAN HEAD TRAIL LOOKING NORTH FROM STERLING, ILL. THIS ROAD WAS LAID 

ON A GRAVEL BASE. NOTE THE ABSENCE OF CONCRETE CURB. 

the grouting immediately follows the laying of the 
brick. It is the opinion of the authors that a more 
truly monolithic construction is obtained when the 
concrete base is tamped so as to bring a thin coat of 
mortar to the surface and the brick laid in this 
mortar bed. It is believed that this flush coat or 
mortar works its way up into the vertical joints 
between the bricks and thus adds greatly to the 
horizontal shearing strength between the brick and 
the concrete. At this plane, or in its vicinity, the 

horizontal shear is greatest. 
It often has been questioned whether or not the 

original bond between the brick and the concrete 
will be retained after several years of traffic. It has 
been stated that the vibration due to traffic and 
unequal expansion of brick and concrete will tend 
to loosen the bond, and in this way the supporting 
power of the original monolithic slab will be no 
greater than that of the two separate slabs of 
concrete and brick. This would seem to be an 
argument in favor of increasing the bond between 
the concrete base and the brick just as much as 
possible. : 

TYPE OF BRICK. 

Until the year 1911, practically the only type of 
paving brick in use in this country was the so-called 
standard repressed brick with lugs molded on one 
side and the edges rounded. It was claimed orig- 
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‘inally that the appearance 
and shape of a brick were 
not only improved, but 
the density and strength 
were likewise increased in 
the process of repressing. 
In 1910 a type of brick 
was introduced in which 
the lugs were wire cut on 
the sides and repressing 
was omitted, the brick 
going directly from the 
wire cutter to the drying 
ovens. Inasmuch as the 
repressing was omitted, 
the edges of the wire-cut 
lug brick were square in- 
stead of rounded. 

A recent development in 
the type of brick used is 
the so-called vertical fiber 
lug brick which differs 
from the older wire-cut lug type in that the brick 
are laid in the pavement with the wire-cut surface 
up instead of on the side. The lug on the vertical 
fiber brick is produced in the process of forcing the 
clay through the die, the upper side of which is cut 
in the shape of the lug desired. This forms what is 
known as a “bar” lug. It is usually about 1 inch 
wide and there are ordinarily four lugs on each brick. 

Since wire-cut lug brick were first introduced they 
have gained greatly in popularity, especially when 
used in conjunction with a cement grout filler. 
Many manufacturers, as well as engineers, have 
reached the conclusion that the process of repressing. 
adds nothing to the strength or density of a paving 
brick. The rounded edge of the repressed brick 
furthermore appears to be a detriment rather than 
an advantage when used with grout filler, as the 
grout is more apt to hold to the square-edged brick 
than where the edges are smooth and rounded. 
Numerous instances were noted of grout-filled re- 
pressed brick streets where the grout had been 
ground out of the brick to the depth of the rounded 
edge. On the other hand, in wire-cut lug grouted 
brick pavements the grout in the brick appeared 
to wear down evenly, so that the surface remained 
smooth and continuous. 

Vertical fiber brick with cement grout filler have 
hardly been in use long enough to draw any definite 
conclusions regarding the advantages which have 
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been claimed for them. Such observations as the 
authors were able to make would indicate that a 
number of objections to their use with cement grout 
might exist. Most important of these is the fact that 
the lugs, being rectangular, touch the adjacent brick 
over a considerable area instead of at points or lines 
as in the other types of lug brick. Cement grout can 
penetrate only the spaces between the lugs, leaving, 
in the case of the vertical fiber brick, a relatively 
large area of the sides of the brick over which no 
adhesion to the adjacent brick is possible. It would 
seem hardly possible under such conditions to obtain 
as truly a monolithic bond as exists where practi- 
cally the entire space between the courses is filled 
with grout. As before stated, in monolithic and 

~semimonolithic construction, the side bond between 
the brick should be as strong as possible, in order to 
protect the bond between the brick and the base. 
Vertical fiber lug brick were intended primarily for 
use with bituminous fillers and are now successfully 
used in this way to a considerable extent in Kansas 
City, Mo., and Lincoln and Omaha, Nebr. 

LUGLESS TYPE OPEN TO CRITICISM. 

Experience with the lugless type of vertical fiber 
brick has been confined almost entirely to Kansas 
City, Mo. Such observations as were made would 
indicate that the use of this type of brick was open 
to serious criticism in that unless great care is used 
in laying, unequal spacing will result. This was 
illustrated forcibly in construction work under way 
in Kansas City. The condition shown in the illus- 
tration, while typical of this particular job, is an_ 
extreme one. It should be possible to lay lugless 
brick in much straighter courses than are here shown. 
It would ordinarily seem reasonable to suppose, 



however, that a better job 
of setting would result if 
lug brick were used, be- 
cause greater care in selec- 
tion is necessary in the 
case of lugless brick if uni- 
form joints are to be ob- 
tained. This is due to the 
fact that in the lugless 
brick, warping and kiln 
marks which vary with in- 
dividual brick are de- 
pended upon to form the 
grout spaces. 

Advocates of the lugless 
bricks maintain that uni- 
formity of the grout spac- 
ing is not essential to good 
construction. This opin- 
ion, it seems to the authors, 
is not well founded in view 
of the fact that wherever 
the sides of the brick come 
into actual contact, as they 
often do if not spaced care- 
fully by hand, no penetra- 
tion of grout or filler will 
be possible. This results 
in a greatly weakened side bond and permits water 
to leak through the joints. The first brick pave- 
ments built were of the lugless type, but great 
care was exercised by those in charge of con- 
struction to insure uniformly spaced joints. Lugs 
were introduced simply to insure this spacing auto- 
matically. It would seem extremely unwise to run 
the chance of failure through imperfect grouting 
simply in order to avoid the use of lug brick. The 
work already started in Kansas City and that being 
started in Omaha will be watched with interest. 

CONCRETE BASE, 

JOINT FILLERS. 

Among the older streets of many cities in the 
Middle West are still to be found brick pavements 
with sand-filled joints. While the majority of these 
streets are rough and uneven, due both to the cobb- 
ling of the individual brick and to unequal settle- 
ment of the foundation, a large number still were in 
fairly good condition. Practically all were laid on 
the natural soil foundation. Possessing no slab 
strength, these sand-filled streets conformed to the 
contour of the foundation under all conditions, so it 
is not surprising that after 18 or 20 years they are 
somewhat uneven. The principle disadvantage of 
sand as a filler, assuming a stable and unyielding soil 
condition, is that it does not protect the edges of the 
brick from chipping out under the action of the 
traffic. It is more difficult to keep such a street 
clean, and water is sure to wash down through the 
joints into the sand bedding course. 

The most widely used filler for brick pavements at 
the present time is Portland cement grout. It has 
the advantage, if properly applied, of producing 
practically a monolithic slab capable of resisting 
bending stresses. On the other hand, this slab, 
when subjected to temperature changes, expands 
and contracts like any other monolithic structure, 
resulting in cracks due to contraction and bulges 
or heaving due to expansion. Expansion failures 
usually occur, as would be expected, at the top of 
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ROANOKE ROAD, KANSAS CITY, MO. BITUMINOUS-FILLED 

NOTE THE SURFACE MAT WHICH HAS BEEN FORMED AS THE RESULT 

OF USING AN EXCESS OF BITUMINOUS FILLER. 

BRICK PAVEMENT ON 8-INCH 

vertical curves, or at any other place where for one 
reason or other the pavement is crowned transversely. 
Contraction cracks manifest themselves always by 
the cracking of the grout, usually in a straight line 
across the road, and ordinarily occur about as far 
apart as on a concrete road. On account of the 
greater resistance to abrasion of brick over con- 
crete the contraction cracks in brick roads do not 
wear nearly as rapidly as in concrete roads, 
and are, therefore, not as serious a maintenance 
consideration. 

Provision for expansion sidewise against curbs al- 
ways is made by inserting some form of bituminous 
joint either poured or prepared, between the brick 
and the curb or gutter. Provision for expansion 
longitudinally usually is made in the case of city 
streets at intersections, while in the case of country 
highways transverse expansion joints usually are 
omitted, except under special conditions. 

TRANSVERSE JOINTS. 

There is apparently some difference of opinion 
regarding the necessity of transverse joints on both 
city streets and country highways. In sections 
where numerous expansion failures have occurred, 
those in charge of construction are either advocating 
the use of bituminous fillers exclusively or else regu- 
larly spaced transverse expansion joints. The 
former attitude is illustrated by experience in such 
cities as Lincoln and Omaha, Nebr., and the latter 
by the experience in Vermillion County, Ill. A 
number of types of joints have been tried, such as 
courses of wood block, as noted in St. Louis, spaced 
about 75 or 100 feet apart, or courses of bituminous 
filled brick spaced about the same distance. In 
other sections where little expansion trouble has 
developed engineers seem to prefer to run the chance 
of an occasional blowup rather than risk excessive 
wear at joints. 

Observations made by the authors would indicate. 
that for city work transverse expansion joints should 
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be installed at street intersections in at least one direc- 
tion across the intersection and in both directions if 
the intersection is crowned; while for highways they 
may be omitted except in special cases, such as curves 
at the intersections of very long tangents and at 
abrubt changes in grade. Joints not over one-fourth 
inch in thickness seem to give the best results. 

Although there is considerable opposition to the 
general use of bituminous fillers for brick pavements, 
good results in using asphalt have been obtained in 
certain cities west of the Mississippi as has been 
previously noted. The prinicipal disadvantage of 
bituminous fillers appeared to be the lack of protec- 
tion afforded the brick at the joints; moreover they 
do not give any slab strength to the brick surface. 
The former fact was noted in a number of cases on - 
old bituminous filled streets in which the edges of 
the brick have worn badly. The relative action of 
traffic on bituminous filled and grout filled joints was 
noted on those streets where expansion joints con- 
sisting of a number of courses of bituminous filled 
brick had been installed. The difference in wear 
was very noticeable. 

Another disadvantage of bituminous fillers is the 
tendency, particularly noted in tars, of running out 
at the sides of the road in hot weather or chipping 
in cold weather. They possess still another disad- 
vantage of requiring constant attention at the time 
of application to insure that the temperature of the 
bituminous material remains at the proper point; 
since, if too cold, they will bridge the joints instead 
of penetrating, and, if too hot, they will become 
hard and inert. On the other hand, they possess 
the undoubted advantage of being free from expan- 
sion troubles. They likewise make a somewhat 
quieter pavement. 

The ease of making service cuts in city streets 
through this type of pavement is another advantage. 

It should be emphasized that when a bituminous 
filler is used particular care should be taken in its 
selection in order to avoid the troubles incident to 
ill-suited materials. In those asphalt filled streets 
examined in the cities west of the Mississippi, it was 
noted that by the use of considerable excess of bi- 
tuminous material a wearing mat of appreciable 
thickness was formed over: the surface of the brick 
pavement. This mat apparently remains for some 
years, depending upon its thickness and the charac- 
ter and volume of traffic, and while still intact un- 
doubtedly protects the brick from the action of 
traffic to a very large extent. This probably is the 
reason brick streets in this section have worn so 
little. 

CONCLUSIONS. 

The authors have drawn the following conclusions 
as a result of their study of brick pavements: 

1. Thetype and thickness of base for any brick pave- 
ment should depend upon (a) the maximum weight of 
the loads to be carried, and (b) the bearing value, un- 
der all weather conditions, of the underlying soil. 

2. In all cases where the traffic to be carried is 
likely to be heavy or where the underlying soil is of 
such a nature that its bearing value is not sufficient 
to support the pavement under all conditions, a 
concrete base of sufficient thickness to properly dis- 
tribute the loads should be provided. 

3. Where the maximum weight of the loads to be 
carried is not excessive and the subsoil is of a porous 

LUGLESS VERTICAL FIBRE BRICK READY FOR GROUT, VINE 
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well-drained nature, the thickness of the concrete 
base may be decreased or under very favorable con- 
ditions, it may even be omitted altogether. 

4. Other things being equal a somewhat lighter 
construction may be permitted in the case of the 
“monolithic”? and ‘‘semimonolithic”’ types than 
where the ordinary sand cushion type is provided, 
on account of the increased slab strength which 
these types appear to possess. 

5. A concrete curb or edging is not necessary 
when ‘‘monolithic”’ or ‘“‘semimonolithic’’ construc- 
tion is used. 

6. Paving brick with well-formed contact lugs are 
to be preferred to brick without lugs. 

7. Paving brick with square edges are to be pre- 
ferred to brick with rounded edges. 

8. Given the requisite care in construction, satis- 
factory results may be obtained with either cement 
grout or bituminous filler. 

9. Vertical fiber lug brick with bituminous filler 
have given good service in those cities west of the 
Mississippi where they were inspected, possibly due 
to the protecting action of the asphalt mat which 
prevents wear from coming upon the brick irect. 

10. Expansion joints in grout filled pavements 
would seem advisable at street intersections and at 
points of tangency on curves, and longitudinal joints 
should be used against all rigid curbs or structures. 
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APPORTIONMENT OF FUNDS AVAILABLE 
UNDER FEDERAL-AID LAW AND THE 

AMENDMENT THERETO. 
HE Post Office appropriation bill for the fiscal year 1920 as passed contains the roads amendment 

increasing the amount of Federal-aid funds by $200,000,000 and funds for forest reservation roads by 

It also broadens the definition of a rural post road, and raises the limit of Federal contribu- 
tion from ‘‘not to exceed $10,000” to ‘not to exceed $20,000 a mile.” The apportionment of funds now 

available for Federal-aid roads among the States is as follows: 

$9,000,000. 

~ States. 

Ajapamsa:.....-.. 
a 
IATKANSAS2i cic. «i. 

California. .......-. 
MOOTaO ss. 225550 
Connecticut....... 

Massachusetts... .-- 
Michigan 
Minnesota.......-- 

Mississippi. .-.---- 
IMASSOUIT Coe <cc=--c 
Montana.......... 

Nebraska........- 
Neévadaoo..-2)- 2. 
New Hampshire. . 

New Jersey....-.-- 
New, Mexico......- 
New. York........ 

North Carolina. ... 
North Dakota..... 
OA. = A 

Oklahoma......... 
COUGH 
Pennsylvania..... 

Rhode Island. .... 
South Carolina. ... 
South Dakota. .... 

West Virginia. .... 
Wisconsin......... 
Wyoming......... 

Beer Total... ...'.. 
Administration. .. 

Grand total. 

Amount 
available for Beans Totals for | Fiscal year | F age ELE Fiscal year | Fiscal year F eon) wear Totals for | 
fiscal years fiscal year 1920 ae wo 1921 ani fiscal year | Grand total. 1917, 1918 fiscal year 1919 allotment additional 1920 totals. allotment additional 1921 

1919.” 1919. : * | $75,000,000. * | $75,000,000. : 

$625, 903.17 |$1, 050, 264.10 |$1, 676, 167.27 | $420, 105. 64 |$1, 575,396.15 |$1,995,501.79 | $525, 132.05 |$1, 575,396.15 |$2, 100,528.20 | $5,772, 197.26 
411, 081.14 685, 043.57 | 1,096, 124.71 274,017.43 | 1,027, 565.36 | 1,301, 582.79 342,521.79 | 1,027, 565.36 | 1,370,087.15 | 3,767, 794.65 
498, 085.77 840, 229.53 | 1,338, 315.30 336, 091.81 | 1, 260,344.30 | 1,596,436. 11 420,114.76 | 1, 260,344.30 | 1,680,459.06 | 4,615, 210.47 

909, 358.99 | 1,524, 248.30 | 2,433, 607.29 609, 699.32 | 2, 286,372.45 | 2,896,071.77 762,124.15 | 2, 286,372.45 | 3,048,496.60 | 8, 378,175.66 
508, 349.34 | 867,570.90 | 1,375,920.24 | 347,028.36 | 1, 301,356.35 | 1,648,384.71 | 433,785.45 | 1,301, 356.35 | 1,735,141.80 | 4,759, 446. 75 
185, 487.77 307, 064. 65 492, 552.42 122, 825. 86 460, 596. 98 583, 422. 84 153, 532. 32 460, 596. 98 614, 129.30 | 1,690, 104. 56 

48, 965.10 81, 384. 45 130, 349.55 32, 553.78 122, 076. 68 154, 630. 46 40, 692. 22 122, 076. 68 162, 768. 90 447, 748. 91 
338, 652. 69 573, 797. 20 912, 449. 89 229, 518. 88 860, 695. 80 | 1,090, 214. 68 286, 898. 60 860, 695. 80 | 1,147,594.40 | 3,150, 258.97 
806, 897.89 | 1, 346,044.75 | 2,152,942. 64 538, 417.90 | 2,019, 067.12 | 2,557,485. 02 673, 022.38 | 2,019, 067.12 | 2,692,089.50 | 7, 402,517.16 

363, 862. 05 610, 509. 27 974, 371. 32 244, 203.71 915, 763.91 | 1,159, 967.62 305, 254. 64 915, 763.91 | 1,221,018. 55 3, 355, 357. 49 
1,321, 102.17 | 2,185, 550.65 | 3,506,652.82 | 874,220.26 | 3, 278,325.97 | 4,152,546. 23 | 1,092,775.32 | 3,278, 325.97 | 4,371, 101.29 | 12,030,300. 34 

813, 473.04 | 1,349,919. 40 | 2, 163,392.44 | 539, 967.76 | 2,024, 879.10 | 2,564, 846.86 | 674,959.70 | 2,024, 879.10 | 2,699, 838.80 | 7,428,078. 10 

873,180.41 | 1,443, 046.20 | 2,316, 226. 61 577, 218.48 | 2,164, 569.30 | 2,741, 787.78 721,523.10 | 2,164, 569.30 | 2, 886,092. 40 7,944, 106.79 
858, 754.08 | 1, 436,313.93 | 2,295, 068. 01 574,525.57 | 2,154,470.89 | 2,728, 996. 46 718, 156.96 | 2,154,470. 89 | 2,872,627. 85 7, 896, 692. 32 
585,400.35 | 976, 865.17 | 1,562, 265.52 | 390,746.07 | 1,465, 297.76 | 1,856, 043.83 | 488, 432.59 | 1,465, 297.76 | 1,953, 730.35 | 5,372, 039.70 

} 

406,179.27 | 680,729.03 | 1,086,908.30 | 272,291.61 | 1,021, 093.55 | 1,293,385.16 | 340,364.51 | 1,021, 093.55 | 1,361,458.06 | 3,741, 751.52 
290, 161. 92 481, 231.35 771, 393. 47 192, 492. 62 721, 847.33 914, 339.95 240, 615. 78 721, 847. 33 962, 463. 11 2,648, 196. 53 
263, 013. 09 434, 737.02 697, 750. 11 173, 894. 81 652, 105. 53 826, 000. 34 217, 368. 51 652, 105. 53 869, 474.04 | 2,393, 224.49 

442,814.70 736, 883.30 | 1,179, 698.00 294, 753.32 | 1,105,324.95 | 1,400, 078. 27 368, 441.65 | 1,105, 324.95 | 1,473,766.60 | 4,053,542. 87 
872,707.53 | 1,447, 213.80 | 2,319, 921.33 578, 885.52 | 2,170,820.70 | 2,749, 706. 22 723,606.90 | 2,170, 820.70 | 2,894,427.60 | 7,964, 055.15 
853, 047.58 | 1,420,774.53 | 2,273,822.11 | 568,309.81 | 2,131,161.80 | 2,699,471.61 | 710,387.26 | 2,131,161.80 | 2,841,549.06 | 7,814, 642.78 

535,469.12 | 899,488.26 | 1,434,957.38 | 359,795.31 | 1,349,232.39 | 1,709,027.70 | 449,744.14 | 1,349, 232.39 | 1,798,976.53 | 4,942, 961.61 
1, 017,765.21 | 1,695,314.11 | 2,713,079.32 | 678,125.64 | 2,542,971.14 | 3, 221,096.78 | 847,657.05 | 2,542,971.14 | 3,390, 628.19 | 9,324, 804.29 

593, 382. 46 999,467.15 | 1,592, 847.61 399, 786.86 | 1,499, 200.73 | 1, 898, 987.59 499,733.58 | 1,499, 200.73 | 1,998, 934.31 | 5,490,771.51 

639,757.68 | 1, 066,642.07 | 1,706,399.75 | 426, 656.83 | 1,599, 963.10 | 2,026,619.93 | 533,321.04 | 1,599, 963.10 | 2,133,284.14 | 5, 866,303. 82 
386, 424. 72 642, 933.45 | 1,029, 358. 17 257, 173.38 964, 400.18 | 1,221, 573.56 321, 466.72 964,400.18 | 1,285, 866.90 | 3,536,798. 63 
125, 599. 97 207, 810.38 333, 410. 35 83, 124.15 311, 715. 57 394, 839.72 103, 905. 19 311, 715. 57 415,620.76 | 1, 143,870.83 

354, 995. 26 594, 050. 80 949, 046. 06 237, 620.32 891, 076.20 | 1,128, 696. 52 297, 025. 40 891,076.20 | 1,188,101.60 | 3,265, 844.18 
474, 847.98 798, 785.78 | 1,273, 633.76 319, 514.31 | 1,198, 178.67 | 1,517, 692.98 399, 392. 89 | 1,198, 178.67 | 1, 597,571.56 4, 388, 898. 30 

1, 501, 835.01 | 2,487, 956.40 | 3,989,791.41 | 995, 182.56 | 3, 731,934.60 | 4,727, 117.16 | 1,243, 978.20 | 3,781, 934.60 | 4,975, 912.80 | 13, 692, 821.37 

685, 702. 23 | 1, 139,977.47 | 1, 825,679.70 455, 990.99 | 1,709, 966.20 | 2, 165,957.19 569, 988.74 | 1,709, 966.20 | 2,279, 954.94 | 6, 271,591.83 
458,015.09 | 768,360.27 | 1, 226,375.37 |. 307,344.11 | 1,152, 540.42 | 1,459,884.53 | 384,180.14 | 1, 152,540.42 | 1,539, 720.56 | 4,222,980. 46 

1, 118, 759.68 | 1,854, 462.47 | 2,973, 222.15 |“ 741,784.99 | 2, 781,693.71 | 3,523,478.70 | 927,231.24 | 2,781, 693.71 | 3; 708,924.95 | 10, 205, 625. 80 

691, 906.34 | 1, 153,055.50 | 1,844,961.84 | 461,222.20 | 1,729, 583.25 | 2,190,805.45 | 576,527.75 | 1,729,583. 25 | 2,306,111.00 | 6,341,878. 29 
472, 394. 85 787, 459.10 | 1,259, 853. 95 314, 983.64 | 1,181,188.65 | 1,496, 172.29 393,729.55 | 1,181, 188.65 | 1,574.918.20 | 4,330,944. 44 

1,382, 078.29 | 2,296,075. 85 | 3,678,154.14 | 918,430.34 | 3,444, 113.77 | 4,362, 544.11 | 1,148, 037.92 | 3, 444,113.77 | 4,592, 151.69 | 12, 632, 849. 94 

69, 969. 51 116, 530. 95 186, 500. 46 46, 612.38 174, 796. 43 221, 408. 81 58, 265. 48 174, 796. 43 233, 061. 91 640, 971.18 
430, 437.00 | 717,297.05 | 1, 147,734.05 | 286,918.82 | 1,075, 945.58 | 1,362, 864.40 | 358,648.52 | 1,075, 945.58 | 1, 434,594.10 | 3,945, 192. 55 
486,013.67 | 810,720.68 | 1, 296,734.35 | 324, 288.27 | 1, 216,081.02 | 1,540,369.29 | 405, 360.34 | 1, 216,081.02 | 1,621,441.36 | 4, 458, 545. 00 

683, 123.95 | 1,132, 103.50 | 1, 815, 227. 45 452, 841.40 | 1,698, 155.25 | 2,150, 996. 65 566,051.75 | 1,698, 155.25 | 2,264, 207.00 | 6, 230,431.10 
1, 752, 770.13 | 2, 926,219.37 | 4,678, 989.50 | 1, 170,487.75 | 4,339, 329.05 | 5,559, 816. 80 | 1,463, 109.69 | 4,389, 329.05 | 5, 852,438.74 | 16,091, 245. 04 
"341,613.62 | 567,592.10 | 909,205.72 | 227,036.84 | 851,388.15 | 1,078,424.99 | 283,796.05 | 851,388.15 | 1,135, 184.20 | 3,122, 814. 91 

136, 662. 33 225, 987.70 362, 650. 03 90, 395. 08 338, 981. 55 429, 376. 63 112, 993. 85 338, 981. 55 451, 975. 40 1, 244, 002. 06 
597,102.90 | 992,052.95 | 1,589,155.85 | 396,821.18 | 1,488,079.43 | 1,884,900.61 | 496,026.48 | 1,488, 079.43 | 1,984,105.91 | 5,458, 162.37 
432, 183.03 | 722,367.25 | 1,154,550.28 | 288,946.90 | 1,083, 550.87 | 1,372,497.77 | 361, 183. 62 | 1, 083, 550.87 | 1,444, 734.49 | 3,971, 782.54 

319,525.27 | 532,009.10 | 851,534.37 | 212,803.64 | 798,013.65 | 1.010,817.29 | 266,004.55 | 798,013.65 | 1,064,018.20 | 2,926, 369. 86 
767,790. 41 1, 272, 946.53 | 2,040, 736. 94 509, 178.61 | 1,909, 419.79 | 2,418,598. 40 636, 473. 26 | 1,909,419.79 | 2,545, 893.05 | 7,005,228. 39 
367,396.24 | 612,912.45 | “980,308.69 | 245,164.98 | 919, 368. 68 | 1, 164,533.66 | 306,456.22 | 919, 368.68 | 1,225, 824.90 | 3,370, 667. 25 

29, 100, 000.00 |48, 500, 000. 00 |77, 600, 000. 00 |19, 400, 000. 00 |72, 750, 000. 00 '92, 150, 000. 00 |24, 250, 000.00 |72, 750, 000. 00 '97, 000, 000. 00 |266, 750, 000. 00 
900,000.00 | 1,500, 000.00 | 2, 400,000.00 | "600,000.00 | 2, 250,000.00 | 2,850,000.00 | 750,000.00 | 2, 250,000.00 | 3,000,000.00 | 8, 250, 000. 00 

30, 000, 000. 00 |50, 000, 000. 00 80, 000, 000.00 |20, 000, 000.00 |75, 000,000.00 95, 000, 000. 00 |25, 000, 000.00 |75, 000,000.00 100,000,000.00 |275, 000, 000. 00 



INCREASED HIGHWAY WORK SHOWN 
BY RECORD OF FEDERAL-AID PROJECTS. 
N December and January a total of 128 Federal- 

aid projects were approved or went to final 
agreement. While the number of the projects was 
small in December there was a big increase in Janu- 
ary. The record for that month in the amount of 
Federal-aid allowed and the estimated cost of con- 
-¢ruction is the largest month’s record since the 
Federal-aid law was enacted. A total of $3,066,- 
185.32 Federal-aid allowance is called for in the 98 
projects in the list for that month. 

In December the total allowance was only 
$795,301.69. Four allowances were made for roads 
in Alabama, all sand-clay, the total amounting to 

$38,217.95. Four projects in Nevada were con- 
sidered, two of which were approvals and two al- 
lowances. Three North Carolina projects were ap- 
proved and two reached final agreement. Three 
projects in Ohio which went to final agreement were 

miles of gravel and macadam, graded earth, gravel 
surface treated macadam and concrete roads having 
an estimated cost of $1,115,692.79. Montana led in 
the number of projects—eight. They were for six 
gravel roads and two bridges, with a total estimated 
cost of $330,118.08 and a Federal-aid allowance of 
$110,469.65. The four Nebraska projects .consid- 
ered, all of which went to final agreement, for earth 
and sand-clay.roads, showed the greatest mileage, 
148.53. The estimated cost of the four is $272,- 
298.95, and the allowance $137,993.42. 

A single road in Delaware, 11.5 miles long, of con- 
crete, is estimated to cost $537,827.40. The allow- 

ance was only $20,000. Missouri, for two roads 27.5 
miles long, receives an allowance of $136,149.47, 
while Illinois for two roads, 30.38 miles long, esti- 
mated to cost $781,404.86, will receive $308,193.36. 
These are concrete and bituminous macadam roads. 

allowed $112,195, the largest allowance to any one 
State. The largest allowance for a single project 
was $89,878.71, for 11.19 miles of concrete road in 
Maryland, estimated to cost $179,757.43. 

In January Michigan was given the largest total 
allowance, $533,098.30, for six projects, for 90.279 

Louisiana came next to Montana in the number of 

projects considered, with seven, all gravel roads, 
with a total estimated cost of $323,473.44 and an 

allowance of $147,456.95. Iowa followed with six 
projects, estimated to cost $382,364.86 and an 
allowance of $106,706.77 

RECORD OF FEDERAL AID PROJECTS IN DECEMBER, 1918. 

4 F Project Project . . 
State. ee ob County. ae ie ap Type of construction. statement ane hy pees See os 

i approved.| o<ecuted. : ‘ 

Alabama. ...- PeCCee 3 9.11 | Sand-clay $20, 662. 73 $10, 331.36 © 
4 | Dale BETL) ilisstcs Ose tase apa seen eae ee ee 20, 064. 58 10, 032. 29 
6 Ts Ode” glove! oC Onis cysiais cuter statutes /orsre Steloeise oa 20, 003. 50 10, 001. 75 

36 |. 2.00 Snare Oe 15, 685. 10 7, 842. 55 
INANE Cal Gap asces 22 | 6.95 | Gravel 48, 950. 95 22, 205. 52 
Louisiana.......--- | 24 AT 82 joes GO. 25, 560. 70 12, 500. 00 

| 25 7.00 --do. 44,697.15 15, 000. 00 
28 i SyOON eeeee dose. 46, 255. 22 22, 000. 00 

Maryland.....-...- 7 | Baltimore and Harford........-. 11.19 | Concrete 179, 757. 43 89, 878. 71 
Michigans.2)...220-c< | 12H eLOSCOS Sa: ce nage meine ee eects este 4.75 | Gravel 54, 963. 23 27,481.61 
Mississippi....----- | SOreMarshall tens een eee ot scat a 4/25) Ngee: 0-28 cetera eects tee Ramee 49, 632. 00 24,816.00 
MIASSOULI SS on sae tens ip} || isjuke NOG oho aatesaacoaaabe 2.20 | Asphaltic 42, 822.32 21, 401. 16 
IN@braska,.. 22+ ee aces 5 | Madison and Platte............- 47.60 | Earth and sand-clay............ 104, 455. 50 52, 227.75 
INGreG Pes lees. ease 31. Churchill ce ecto seer ace hace cas TOL; i), Sand-cla ys cee qeities: see cee siete 70, 707. 78 35, 353. 89 

4° DOUSIAS eect celee cert coe erre nets 4.00 | 25 per cent macadam, balance 9, 885. 70 4,942.85 
graded earth. 

11, | esmoralda se erceet eee ae aa 85:90), Warth ace, sha tacee eee ee 38, 330. 49 19, 165.24 
TS WIN Ola sck cae case ote aac nae ass 25500) ailtetocite Osta sth. geet eta ete eee 40, 700. 00 20, 350. 00 

INGWLY OLE seat oe 14 | CI auCa Qa ao areers ciee cin <itertecrrs We O0 al Conerete and brickoss see are tee 152, 800. 00 76, 400. 00 
North Carolina. . -- - 21 POLSON toms gecee hl ete TOKO || LODISOLIZSS ian oe ae tnx Mes ee ee 26, 998. 08 5, 000. 00 

27, \WOran@eies 5.5: Hace ek ones yar 17.70 | Top soil or sand-clay...........- 33, 000. 00 12, 000. 00 
2B PLiOO soe oe peassice ieee se se neti A205" MGravel she.4./22c: sae me aeere seis ee 27, 933.95 10, 000. 00 
32) Edgecombeck ..2,-ccrie ec eee aes 3.10 | Sand-clay or gravel.............. 14, 088. 65 7,000. 00 
35), HOLPSythG.n,2 oe asec ne oon one TS lie ip COUCTOLO ne nee eso en ace mers 60, 335. 87 26, 400. 00 

Ohl Ob ernse aos serene 14°|. Williams 2.5.2.2 stents tsyeiee 2.69 | Reinforced concrete..........-.. 90, 700. 00 19, 295. 00 
16) be Clarke: ge-Sceser de tcien ees 4.93 Ronerete or bituminous mac- | 137, 100. 00 49, 300. 00 

adam. 
V7 ice ee 0: atte sk eet ceate a ieee 4.46 | Bituminous macadam..........- eae es e baw Cl Oseeers 119, 000. 00 44, 600. 00 

South Carolina. .-.- 13:\|, Lockhart-Uni oni re aeteie <r 2 n= earl tele sie Bridge over Broad River......-- Deca), 4a soa as as 44, 868.18 22, 434. 09 
South Dakota.....- 10: | \Clark.2.22. So22vcc-sbee toh peo ree 14. 20 a uray elie am setae eis « sebee StSee e Dee 16 yl. Sees 44, 143. 83 19, 932. 70 
IPOXAS coc ees pwc G5 J|-HUSbers oc. seee site ec etn PRU VET nee DOs Srreidaiasictesraiareted seersicvarczeteeel lone eects ee Dec. 26 93, 525.05 46, 429.19 
Wisconsin. 72. ... -\- BO MATA DROSS gate cietes elas atelier eee 8. 09 saCLOuer. Seyccitate Sha) bes sda Beales sees Dec. 4 44,940.09 14, 980. 03 

Potdles cease SO ml ectok cere es metre ein calsiotistone anaes QT TESLON| aces thats wna helenae totes cee See Cec] Seine eee ae eee ae 1, 718, 568.08 | 795, 301. 69 
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RECORD OF FEDERAL AID PROJECTS IN JANUARY, 1919. 

e| 

k aoe Project 
Project “| i Project i 

State. Ne. County. ot ae = Type of construction. st atement Seat p= hence F nth aid 
\pproved. Poe ie cost. allowed. 

AlaDaMa...5-.-.5-- 6. 00 Sand-clay... Jan ih 
Arizona...........- 2. 184 pirating 4 ES et Tee tee Yau 12's. gee: - en 930. 00 eh 340/00 
California........-. 15.00 | Concrete...........-.- ERs Wet enR Jan. 8 | 273,498.03 | 121,913.95 
Wolorado, ....<5..--- 21.00 20 miles surfaced with stone or |.........- Jan. 14 1 84) 012. 83 42) 006. 41 

gravel, balance graded earth. : 
Delaware.......-.--- 11.516 Gonioreld.. Cehec ake oe ice Jan. 16 537, 827. 40 20, 415. 10 
ERAOL PID fais o 2 oss e Le Top fail OF Sald-Gla Viesneeucn cen eee oe | : an. at ey ie 72 7, 000. 00 

n ah OW lNaiereicie LOL Doct ieras Sele oie les arene ee ape aioe fame iat an. 3. 
Sh) ee 18, 00.-sf-Graded earths. te cece us. oie. \Jan, 11] 279,233.08 37° 000.00 
Lie 1 | Dupage, Kane, Dekalb, Ogle, 15.92 Bituminous macadam resurfac- |.-..--...- | Jan. 4 395, 898. 41 160, 175. 26 

Lee, and Whiteside. ing and concrete. | : eo ge 
2 | Kankakee and IrOqtiOls ences eaee 14. 4643 poares and bituminous mac- |..-.....-- | Jan. 29 385, 506. 45 148, 018. 10 

{ 

Ona ee Boy |p Diack Ua wiles. avacs yes ess scot 4.08 | Brick and asphalt or concrete...| Jan. 29 |.......... 126, 066. 16 21, 881. 28 
SO WInNSDAgO. 0.5 2 aysde., Bade 7.50 | Gravel...,...... Jan. 10 47, 437. 50 15, 425. 14 
$2 W Ded Moined..- 8s 2.82 | Brick or céncrete................| Jan. 20|.......... 52, 195. 00 16” 584. 93 
corn AC) on os Re Ra 9.60 38, 170. 00 16,546. 27 MWe e yd ee ae 1.72 75, 396, 20 197 136. 45 
PAV a pallG.0s Soe ee es theo ok 10. 80 40, 370. 00 16, 932. 90 

BCRTISAS 2.6. -- 5. Pe LDV O ek Pike © cel A lt 10. 159 115” 837.65 17, 375. 65 
11 | Sedgwick 7.375 274, 289. 97 417 143. 50 
DOM IUUUSURINS Ee Sant .2 eet See 6.00 | Bituminous macadam.......-... Jane 10) ec aece 65, 033. 32 9) 754. 99 
21 | Allen.... 3.25 Concrete and macadam........-.-. Jarvis kel ee eee 2 52, 338. 28 7, 850. 74 

Kentucky.......--- 5 | Mercer.......- S00 sy earth un ocr tes etm eats eee Tau. ), 40ers ee 42) 909. 47 21) 954. 73 
x | aT i Sao a eee a ee eee 6.50 | Water-bound macadam......... Jan aIG Mel cert cess 41, 547. 00 20; 773. 50 

Louisiana.........- 15 | Avoyelles SIAL a Y Gravel: ¢. ce.0 5 ee eee tee eine Jan. 27 59, 036. 67 25, 000. 00 
16 | East Baton Rouge.............. 4: Ozu 5d.. dovesmcaa inate Me sene Se cael Jan. 22 35,913. 90 17, 956.95 
fer Caldwelleetes tee tn 2. 40 SA Cia tna, 54s ektmarbia te Late te Jan. 27 11, 462. 99 5, 000. 00 
DaOuachita Wet cenat ot shan 88s 5 2 4, 82 oe ORI Se OES Pn Te EEN (GSR 25, 560. 70 12? 500.00 
2S eels ber ae lial Ss ferhegicrale de KO sc dGse ee eee meh ee eee | Jan. 7 44) 697. 15 15, 000. 00 
Bea Theta tsi) (t ee? who) ata S550 jolly. douse ceeey Ge bere este englkdis oceer ot Renter? 46, 255. 22 22' 000. 00 
Gon, Wrinnihlinees cee een atc tation CT beta phe Bes Rpg AGN Sn 6 a Jan. 26 ce 100, 496. 81 50, 000. 00 

Massachusetts... - POM rIONES 0 tee Eck endothe sip) 2. 42 SP Bituminous. sees eee hee Jatin 38 yt Basted 73, 123. 05 24) 200. 00 
Michigan.s.-.2----- 1 | Muskegon and Oceana....--...- 19.864 | Gravel and macadam..........- APT ge otal ner iyas 333, 982. 00 166, ” 991. 00 

3 BTGSR Soc cke a5) eeeiarnie sciswsiswcoe 48.15 Graded, earthase.-eheit Ss se ioct cee sass eto Jan. 31 3342) 878. 60 171, 439. 30 
EMCEE geld She Sedalia fis Wale Ea ROTI e Gravelect.aee tere ool aoe eee en bx ieee 78, 153. 19 39, 076. 50 

: 25 | Delta and Schoolcraft 8.108 | Surface treated macadam........ Jane 21 | te.casser 144, 485. 00 72, 242. 50 
‘ SAPCHATLO ROIS Mii Ls cece teen Br 70h | Concrete san oe 3 cocaine Jan, 1S 1. ee 139,700.00 | 57,070.00 
> : 34 | Washtenaw 2.478 | Concrete or bituminous......... sakdOsd cali 2s date. 76, 494. 00 26, 280. 00 
4 Minnesota........:- 2 | Chisago SL.GO me Gravel... cece tee te 205, 962. 80 80, 000. 00 

27 | Douglas 16.000) Piece. doses eee hen sracborte. 90, 833. 31 25, 000. 00 
' 34 | McLeod aC ak Bae dG tone ae ee eee 33, 321.97 15,000. 00 

Mississippi.....-..- 30 | Lauderdale 770 Auer oc do2k ab eeeeds Asa tae 417184.00} 20,000.00 
| = 33 | Tunica 4.03 | Clay-gravel 37,884.05 | 12, 500.00 

42 | Osyka 9.90\; ili Gravel sqasaz-os beemaae dee eeee 71,500.00 | 35, 000.00 
| Missouri........-.- 16 1h New: Madrid 222205050522) --.- Ce) eee CORES ick! sera 130, 245. 50 65, 122. 75 

ron UGH) SANNA Beek sane sane ssce cena ='s.3 8.00 Asphaltic macadam 142, 053. 45 71, 026. 72 
; ontana..........- 14 33, 231. 00 16, 615. 50 

| 18 22 000. 00 11, 000. 00 
|= 19 22/ 000. 00 11, 000. 00 
ia 23 20, 004. 60 10, 002. 30 

24 15, 397. 80 7, 698. 90 
| 30 65, 092. 50 32) 546. 25 
| aL ; 21; 903. 20 10, 951. 60 
) : 21,310. 55. 

Nebraska.........- 14 | Holt on BOY. dae rerereae seen 42. 00 Earth and sand-clay. 83, S15. 00 41’ 937, 50 
DOM SGEr - ts Rea laetdonee. dees 25.00. - |) Barthis. eee? seek a ke ate 75, 900. 00 37, 950. 00 
27 | Dodge and Sanders.............- S1t53 aateas. 5 OG nc eee ne ee 50, 050. 00 25, 025. 00 

. DOM Oe lets ae AES ealdor Jude cs 40.00 2.22. doceeea- Sevier eas: 70, 161. 85 33, 080. 92 
Nevada.........-.- POrla WHILE (Pine, < 2h ses8 23a. a nd 16:50 Arhis... da tats ae ee eee 94; 000. 50 47, 000. 25 

05 dee OF, Se ead ag Jae 2.40 | Earth and gravel 9) 515. 00 4) 757. 50 
14 Douglas SORES 5 Pec eethe clad. 3. 00 Grav Tee etal bt 19, 954. 00 9,777.00 

Gy Me eee kee Meo 25) Pact: (dO... sce ERR aS Ps 36, 916. ’ 
3 New Hampshire... i aaMabertonipss toe boy: bunds write. HOLaliee.:, dic oes eerie mie ee ee 15, 806. 43 7908.22 

¢ aS WFiilishoroush... 4-2-6. .62.04ur 500 Sie do satec= 9,070. 05 4, 535. 02 
: . LOU Ohoshir'o..0)..23 Leck es-2e = rsd c 60 Wh. don 9,128. 84 4) 564. 42 

New mlexico........ 7.00 | Macadam 73, 787. 78 36, 893. 89 
¢ 28.90 Gravel and sand-clay........--.. Jane, Ui Peonss cee 163, 933. 00 81, 966. 50 
7 10. 65 (GRE MSle Sash goceac, cacecoccosde Jai ete eee 74, 547. 00 37, 273. 50 

| = Wews York ..2.. ae 6. 54 Bituminous macadam..........- ag Gken hs gSe85-- 130, 800. 00 65, 400. 00 
| North Carolina. ..-. 6. 41 ED OD (SOU S26 ee ceeiere o eteesee eae laa Jan. 22 25,146. 00 8, 000. 00 
|= 7.482 | Concrete and sand-clay-..-.-....... Jars 20 ee screens 198,054.05 | 23, 000. 00 
| = | 10.405 | Bituminous macadam........... chav, Dill|eaer | Nees 174, 222.18 | 12, 000. 00 
| = 4.287 | Sand-clay or gravel.........-.--- Janie LAE aeemenee 10, 230. 00 4, 000. 00 
| North Dakota...... 5.00.0, |. Gravel ceacnue ie eee 7,128. 00 | 3, 564. 00 

Py 15:00) | (arthateten pes aeersaeeaa ae! 18, 000. 00 9,000. 00 
¢ 15:00 (ace: GON pic ae Bucs eo ame ee 20, 000. 00 10, 000. 00 
; 19. 00 ee do Koy Snip ome tien Le 20, 669. 00 10, 334. 50 
J ay Pas Outi eet: 19. 250. 00 6, 046. 88 
a Oregon... £222.12; 7.20 | Gravel.......- 143,817.00 | 71,908.57 
; eeu Dakota... Tora es GOs x, ated eles ae Sm 26, 963. 39 13, 481. 69 

12, 60 we: do a: Few ter Wise 72, 424. 00 36, 212. 00 
; RE arti a ties Jt") Unions... 524. os 26-3 50=52+-2--44 51) 9.040 [las PPE Saar aA ee. Fo Ei ae 41, 233. 00 16, 412. 70 
y Mennessees.:..22-.: 21.349 | Macadam 287 : 709. 67 143, 854. 82 
¥ PRR AG ar doit 05a 6 ais 20.10 Sand-clay or eravel--:< 0-2 a|2e chlo sess Jan. 18 4 65, 248. 80 30, 500. 00 
- 7. 50 Gravela: Bee. saa ae easatres soket oe emetcn Jars di 40, 268.00 | 20,134. 00 
€ @ a pie gravelavss Oo sacsete Jans 16s) tiene oa 45, 354. 89 14, 010. 00 

7 ravelsttied bites whee. eee Ee 38,979. 00 15, 345. 00 
10.00 | Bituminous gravel 66, 630. 78 32, 628. 43 
Sung" ee dowds. Seetle. 1.2. eee 18,029.79 | 9,014.90 
4 68 “ag -do ER EE Boe: SE 48, 518. 57 12; 500. 00 

: ect se) Sa. Ba Tee 19, 827. 50 8,600. 00 
Vermont...........- HOMER ANGE oe sedos se Sess ee ese= 4,30 Gravelseces 64, 262. 00 32; 131. 00 
Runes aj isos 2 She 17 | Hanover and Carolina...........|............ Bridgéetee-. 23, 099. 86 11, 549. 93 

26 | Surry and Prince George........ 4.05 Grav elacetet scsiyecse ease «ssn 34,778.15 } 17, 389. 07 
AS NELONIY a pte cimine oe otro ae ss ae 3.53, Top soil 33, 486. 42 16,743. 21 

Washington........ 97) Donplass:.. <<a .------n ps - 5. 28 Gravel or macadam.............|.-..------ Jan. 22 ah, 976. 44 18, 750. 00 
LS MRO KANOGRISS octets « setars o-piaientai-l=i<le'= TEOUU MN Drid gee chet eet sS4a5 aoc tene =. Nk ee Ba A $8 *dOms.% 33.178. 64 13, 789. 67 

West Virginia...... BR || TENE) bea anoaoncescesbessedeac- 4.50 Concrete a. 62. Seen. setemeeeness lars [6 sliceaee = bee 59, 062. 50 25, 000. 00 
26 |..... Fils ipa od) aie Rips 27a a3 6.00; 0/4... dots tee)... Eee Yan, V1 (Este :. 78, 750. 00 10, 000. 00 

Wisconsin.........- BADIA dQmSs. | peeaso5so-0ce =. eer bce 55756 «| hGand=-Clayecpec® aa. aoe se ee tees ) Jans 2o, Ieimceeae 5 35; 823. 75 | 11, 941. 25 

Total.......- CRUMSLAD. Shoe ee ae BA GBA, SE5d |. ae ee anes el as de Seopa ies 8,024, 454.49 | 3, 066, 185. 32 

4 Revised agreement. 

1 Revision. Estimated cost incréased from $78,314.43 and allowance from $39,415.71, previous agreement; in previous agreement. 
2 Revision. Allowance increased from $25,000. 
2 Revision. Estimated cost increased from $289,950.22 and allowance from $144,975.31. 

Estimated cost increased trom $41,725.52 and allowance from $20,000. 
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OPERATIONS OF BUREAU OF 
PUBLIC ROADS UNDER THE 

FEDERAL-AID ROAD ACT. 
By P. ST. J. WILSON, Chief Engineer Bureau of Public Roads. 

(Address at convention American Road Builders’ Association, Feb, 25, 1919.) 

1916 it provided not merely a substantial 
Federal appropriation to help meet the ex- 

pense of road construction; it went further and 
sought to develop in the several States a spirit of 
self-help in the matter of road improvement and to 
strengthen the policy of State highway control. 
These purposes, greater in their ultimate benefit than 
the granting of money aid, have been and are being 
accomplished in the respective States so thoroughly 
as to indicate in the fullest measure the wisdom of 
the framers of the Federal act. 

It is generally admitted that only through an effi- 
cient State highway department with broad powers 
and ample funds can any State reach the maximum 
of accomplishment in road building and maintenance. 
The requirement of the Federal act that each State 
could cooperate only through a highway department 
gave a powerful impetus to the policy of State high- 
way management. At the time the first Federal 
apportionment was made 17 States were without high- 
way departments within the meaning of the act. 
To-day every State has a highway department fully 
meeting the requirements of the act. The assent of 
all the States has been given, together with a pledge 
of good faith to cooperate with the Federal Govern- 
ment throughout the life of the Federal measure. 

\ N ] HEN the Federal-aid road act was passed in 

LAW’S EFFECT ON STATE PROGRAMS. 

To the end that haphazard road building should 
not be permitted, the Secretary of Agriculture at the 
outset asked each State to submit a program or 
scheme showing what the State contemplated doing 
under the joint plan. This each State has done and 
as an outcome of such orderly planning there has 
come about a strengthening of State highway de- 
partments, an appropriation of funds, and a desig- 
nation of specific State systems of highways as to 
give the brightest promise for an early and satisfac- 
tory working out of our own problems. I shall not 
burden you with a list of the measures adopted by 
the several States as a result of the Federal-aid road 
act, as such a list will include nearly all of the 
48 States. I might cite, however, the well-balanced 

and effective State highway system designed by 
Wisconsin following the passage of the Federal act, 
the designation of a specific State highway system 
in Virginia, the laying out of a trunk-line system in 

Illinois, as examples of the constructive efforts on 
the parts of the States to correlate their efforts with 
those of the Federal Government while working out 
their own problems to the best advantage. 

At the outset of this great cooperative undertak- 
ing it was found necessary to harmonize and provide 
uniformity to some degree at least in the matter of 
surveys, plans, and specifications for Federal-aid 
roads. This was brought about through conferences 
with State officials, with the same success as was ob- 

tained in regard to the broader questions of legisla- 
tion and administration. State standards as to plans 
and specifications have been submitted for Federal- 
aid road work in 39 States, and we shall soon have 

this phase of the question on a routine basis for all 
of the States. 

DELAY CAUSED BY THE WAR. 

All of this far-reaching preliminary work, required 
as it was specifically by the terms of the act or by 
the necessary regulations issued under authority of 
the act, took a good deal of time, and when we began 
to find the ground cleared sufficiently to show pros- 
pects of actual road building we were in the midst of 
the mightiest war in the world’s history. We could 
not take railroad cars, fuel, labor, and money from 

the supreme test of defeating the Hun save only 
where the diversion of such forces had a direct bear- 
ing upon the winning of the war and served that 
purpose greater than would the purpose from which 
the labor, transportation, fuel, or money was with- 

drawn. Thus road building slowed down and finally, 
in the summer of 1918, it almost came to a standstill. 
There were grumblings and mutterings and much 
honest criticism of the restrictive policy in regard to 
road work. How much of it was justified no one 
will ever know. Such communities, however, as had 
gone on for years with the roads they had, and sud- 
denly thought it necessary to begin their building 
operations at the particular moment when the fate 
of the world hung in the balance, could hardly have 
just ground for expecting that their needs should be 
met at the expense of munition making, shipbuild- 
ing, or other direct war operations. Doubtless some 
roads were delayed which should have been built, 
but, however that may be, the point I am chiefly 
interested in impressing on you is that, due to war 
conditions, the actual physical benefits of the Fed- 
eral-aid road act were delayed at least a year. 
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I am glad to say, however, that with our prelimi- 
nary work all done, with the throttling influence of 
war removed, with the mighty stimulus of a blend- 
ing of public spirit and public need we are on the 
threshold of the greatest road building era the world 
has ever known. 

FEDERAL AID RECORD TO DATE. 

In order that you may know just what we have ac- 
complished in regard to individual Federal-aid 
projects and just what we anticipate, I may say that 
to the close of February 21, 1919, a total of 841 
projects had been approved by the Secretary of 
Agriculture, involving a total estimated cost of 
$61,333,454.94, of which Federal aid was called for 

to the amount of $23,203,112.41. These projects 
aggregate 8,615 miles in total length, and involve 
every recognized type of construction, this being due to 
our policy of trying to meet the individual needs in 
the light of the local conditions in each State and lo- 
cality. You understand, of course, that the approval 
of projects does not mean necessarily that they are 
ready for actual construction. Surveys must be 
made and plans, specifications, and estimates pre- 
pared and approved for each project before the con- 
struction can be started. In many cases, the plans, 
specifications, and estimates are ready at the time 
the application is approved, but in many other cases 
they are not submitted in satisfactory form until a 
long time after such approval. 

Of the total number of projects approved 434 had 
reached the stage at the close of February 21, where 
the plans, specifications, and estimates had been ap- 
proved so that construction might actually begin. 
These projects carried a total estimated cost of 
$30,111,226.79, of which amount $11,663,086.85 con- 

sisted of Federal aid. The total mileage of the 
projects thus made ready for construction was 3,586 
miles. On January 31, 316 projects were actually 
under construction or completed, involving a total 
estimated cost of $22,672,233 and Federal aid to the 
amount of $8,382,067. 

PRESENT ROAD BUILDING PROGRAM. 

That you may understand the scope and extent of 
our road building program for this year, I would state 
that the total amounts apportioned to the several 
States, after deducting 3 per cent for administrative 
purposes, aggregate $29,100,000 for the fiscal years 
1917, 1918, and 1919, this period ending June 30 of 
this year. An additional $19,400,000 becomes avail- 
able July 1, making the total apportionment for the » 
four years $48,500,000. Deduct from this the 
amount of approximately $8,500,000, referred to 
above, and we may say there are $40,000,000 of 
Federal funds to apply to this year’s projects. As 
the States must provide at least an equal amount, 
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you can see that there will be a minimum of 

$80,000,000 for Federal projects if all of the Federal 
money under existing appropriations is met. As a 
matter of fact, the States have been putting up in the 
past a little over 60 per cent of the cost of Federal 
projects, and if this policy continues, the amount 
available for Federal-aid roads would run over 
$100,000,000. To this amount must be added the 
forest road appropriations which are averaging about 

$1,300,000 per annum of Federal funds, making 

available for this class of work, including local funds, 
approximately $2,600,000. 

In discussing the Federal-aid program I have not 
thus far taken into account the appropriations car- 
ried by the amendment to the Post Office bill. This 
amendment, as you probably know, carries an appro- 
priation of $50,000,000 to become immediately avail- 

able, $75,000,000 to become available July 1, of this 
year, and $75,000,000 to become available July 1, 
1920... Thus it provides for this calendar year an 
additional $125,000,000, and if this is met dollar for 
dollar by the States, it means $250,000,000 added to 
the $80,000,000 I have already mentioned, or a total 
of $330,000,000, including administration. The for- 
est road appropriation under the new amendment is 
$3,000,000 for the fiscal year 1919 and $3,000,000 for 
each of the following fiscal years, so that it would 
mean an additional $6,000,000 for forest roads this 
year. I donot know whether the States will be able 
to meet this tremendous appropriation, but it is a 
stirring call to them to rise to the great task of doing 
a double duty, first, of providing needed public im- 
provements; and second, of meeting the great prob- 
lem of unemployment. 

LAW PROVED BY EXPERIENCE. 

It is rare in the history of legislation that any 
particular measure has been able to stand the acid 
test of its practical application without developing 
any weak points. It was to be anticipated that the 
Federal aid act would in course of time indicate 
a need for amendment in some particular. The 
Federal aid act has developed comparatively few 
weaknesses. The most serious, however, has been 
the requirement as to the post route status of each 
project. It has been exceedingly difficult to hold 
on the one hand the Federal aid improvement to a 
definite well connected program, and on the other 
hand to confine the improvements to roads on which 
mail routes were established or in reasonable pros- 
pects of being established. As you no doubt know, 
rural delivery routes follow very irregular courses 
in the endeavor to reach the individual patrons 
and it is, of course, absurd to build an important 
highway along such meandering routes. Further- 
more, in some of the Western States, which are yet 
in process of development, Federal aid projects 



comprised long stretches of highway on which no 
mail routes were established and which would only 
depend upon the contingencies of the future for 
securing mail facilities along with the other benefits 
of well-organized and enlightened communities. 
This restriction in the Federal act has undoubtedly 
delayed and very much hampered the accomplish- 
ment of practical results. An amendment, there- 
fore, in the post office bill this year is highly essential 
to the effective administration of the Federal aid 
act and it is hoped will remove one of the chief 

existing obstacles. 
When Congress put a limitation of $10,000 per 

mile in the allotment of Federal aid to individual 
projects they had in mind that where cities were 
building expensive boulevards, the Federal money 
should not by any chance be restricted in its useful- 
ness by becoming absorbed in the construction of a 
few miles of a purely local utility. Since the act 
was passed, a tremendous increase in the cost of all 
products and all efforts has made the $10,000 limi- 
tation a hindrance rather than a help to the work, 
and so the provision in the Post Office bill to raise 
the limit of Federal aid to $20,000 per mile is just 
one more shackle removed. 

It is a striking tribute to the effectiveness of the 
act that no other amendment, looking to any change 
in the existing measure, has been found necessary. 

PROCEDURE UNDER THE LAW. 

We are trying very earnestly to find ways and 
means of shortening the present procedure for the 
approval of projects and for accomplishing the 
various steps necessary before actual construction 
can be undertaken. I wish to emphasize, however, 
that cooperation of the State highway departments 
is essential to the accomplishment of this purpose, 
and that while we may, by cutting out some inter- 
mediate stops, materially shorten the time which 
we take in putting a project through, our actual 
records show that relatively a very great delay is 
due to the failure of the State highway departments 
to promptly submit plans, specifications, and esti- 
mates, to execute agreements and to carry out the 
steps plainly set forth in the rules and regulations. 

I have heard the opinion expressed that the 
Government held too rigidly to the requirement of 
substantial types of construction and thorough en- 
gineering. We find in our practical application of 
the Federal aid road act that it is impossible to 
establish a hard and fast standard for the entire 
United States. In some of the poorer and more 
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sparsely settled States the requirement of costly and 
substantial types of construction will be equivalent 
to withholding the benefits of the Federal aid road 
act from the people,while in thickly settled territory 
where traffic is heavy we must insist upon types of 
construction amply sufficient to withstand the 

traffic conditions. Our engineering requirements 
are consistently held to a point below which ineffi- 
ciency would result, but here again we try to make 
the requirement elastic enough to prevent an undue 
burden upon those States and communities whose 
needs are slight and whose means are less. I be- 
lieve by following a “‘give and take” policy we shall 
get the utmost benefit out of the Federal aid road 
act, and I feel that as State highway departments 
are given more and more authority and facilities by 
the respective State legislatures, they are becoming 
more and more able to handle the Federal aid work 
as well as their other State work with such a degree 
of efficiency as to require little more than a routine ~ 
superinspection, and a sort of moral support on the 
part of the Federal Government. 

The underlying principle of the whole Federa] 
measure is cooperation and if we who represent the 
Federal Government and those who represent the 
State governments continue to deal with each other 
in accordance with that fundamental principle, I 
feel sure that we shall have no troubles that are not 
easily capable of solution. 

MINNESOTA STATE TRUNK ROADS. 

The Minnesota Legislature has enacted a law 
adopting the system of State trunk highways pro- 
posed by State Highway Commissioner Babcock 
and providing for a constitutional amendment per- 
mitting the issuance of road bonds by the State, | 
not to exceed $10,000,000 in any year, the interest 

and sinking-fund charges to be raised by the tax 
on automobiles and motor trucks. 

MOTOR-TRUCK REGULATION. 

A measure to regulate motor-truck traffic in 
Pennsylvania which will probably become a law at — 
the present session of the legislature fixes 24,000 
pounds as the maximum weight of loaded trucks, 
25 feet as the maximum length, and 8 feet as the 
maximum width. It requires all municipalities to 
enact the same speed and crossing rules. 

FOR HORSE TRAFFIC. 

The New York State grange at its annual meeting 
in February adopted a resolution asking for a 
driveway for horse, of suitable footing, and wide 
enough to accommodate a wagon, along all State 
highways. There is much interest throughout the 
country looking to the proper provision for wagon 
traffic in the improvement of roads. 
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EFFICIENCY OF BITUMINOUS SURFACES 
AND PAVEMENTS UNDER MOTOR- 

| TRUCK TRAFFIC. 
By PREVOST HUBBARD, Chemical Engineer, United States Bureau of Public Roads. 

(Presented at Convention of the American Road Builders Association, Feb. 25, 1919.) 

which a great deal of thought has been spent 
by progressive highway engineers as applied 

to prewar traffic conditions and its prospective nor- 
mal development. Many engineers had, at least in 
their own minds, classified the various types of pave- 
ments with relation to their efficiency under ordi- 
nary variations in traffic encountered on county, 
State, and municipal highways and their ideas were 
fairly well fixed on the subject as evidenced by 
more or less consistent practice in their choice of 

types when reconstruction or new construction be- 
came necessary. Just where the dividing line should 
be drawn, so far as traffic is concerned, between 
different types of pavements has always been a mat- 
ter of individual opinion, but in general with in- 
creases in volume and weight of traffic the increas- 
ing efficiency of the bituminous types has been rated 
as follows: 

1. Bituminous surfaces. 
2. Bituminous macadam. 
3. Bituminous concrete. 
4. Sheet asphalt and asphalt block. 
Suddenly and with little opportunity for anticipa- 

tion a very large mileage of our important State 
highways and many of our local county and munici- 
pal pavements were subjected to a tremendous in- 
crease in traffic. This increase was not only in vol- 
ume, which would have presented a comparatively 
simple problem to solve, but in the weight and load 
carrying capacity of the individual vehicle. This, 
coupled with an unusually severe winter and imme- 
diately followed by war restrictions upon the use of 
many road materials, labor shortage, excessive costs, 

and loss of members of highway engineering organi- 
zations, created a situation during the year 1918 
which was abnormally serious and complicated. 
With comparatively few exceptions, new construc- 
tion ceased and maintenance was so handicapped as 

_ to become inadequate. 

T: title of this paper covers a subject upon 

FAILURE UNDER HEAVY TRAFFIC. 

Hundreds of miles of roads failed under the heavy 
motor-truck traffic within a comparatively few weeks 
or months. Roads with bituminous surfaces, bitu- 

minous macadam roads, and bituminous concrete 

roads all failed alike, together with other types used 
in State and county work. These failures were not 
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only sudden but complete and almost overnight an 
excellent surface might become impassable. Such 
rapid and complete failures in municipal pavements 
were of less common occurrence, and as sheet asphalt 
and asphalt block have always been largely con- 
fined to municipal work failures of these types have 
not been noted to the same extent as the other types 
mentioned. 

In the haste and confusion of war activities little 
opportunity has existed for a systematic and com- 
prehensive study of the problem suddenly thrust 
upon highway engineers. Reports from all parts of 
the country have, however, established one out- 
standing fact which has a most important bearing 
upon any consideration of the efficiency of bitu- 
minous surfaces and bituminous pavements. A 
very large proportion of the failures have been 
characterized by an almost simultaneous destruction 
of the entire road structure, and not merely the dis- 
integration of the wearing course or pavement 
proper. No type of pavement will be efficient unless 
provided with a foundation which will hold up the 
pavement until it is worn out. When, therefore, the 
entire structure fails suddenly, inadequate subgrade 
or foundation conditions are primarily responsible 
and but little basis exists for placing an efficiency 
valuation upon the wearing course. 

CAUSES OF FOUNDATION FAILURE. 

Inevitably coupled with sungrade and drainage 
conditions, foundation failures occurring as pre- 
viously described may be due to one of two causes, 
lack of thickness or inability of the foundation struc- 
ture to sustain the loads without appreciable internal 
movement. So far as bituminous surfaces or bitu- 
minous pavements are concerned remedy of the first 
cause does not affect the general type of construction. 
If, however, present heavy motor-truck traffic is to 
continue and possibly increase in weight as well as 
volume the second cause may have a direct bearing 
upon possible modifications in design and in the 
ultimate determination of the efficiency of certain 
classes of bituminous work. Most subgrades have a 
much lower carrying capacity in the spring than at 
other periods of the year. As there is practically no 
slab effect produced by the structure of a broken 
stone or gravel foundation, a load applied to any 
overlying bituminous surface is transmitted quite 



directly to the subgrade. In other words, the inten- 

sity of load under its point of application is relatively 

high throughout the foundation thickness. 

Under heavy motor-truck traffic the intensity of 

load transmitted through a 2-inch thickness of dense 

bituminous concrete to the foundation may be so 

great as to cause an internal movement sufficient 

to produce disintegration of the pavement. This is 

particularly true when the subgrade is of a soft or 
clayey nature and appears to be quite possible irre- 
spective of any economical thickness of broken stone 
or gravel foundation which may be used. In gen- 
eral the experience on heavily traveled city streets 
has demonstrated the necessity of a slab foundation 

for any wearing course, and there appears to be no 
reason why such experience should not serve as a 
guide for new construction of bituminous pavements 
on State and county highways subjected to modern 
heavy-truck traffic. On these highways the traffic 
has certainly been as severe as on many city business 
streets, so far as weight of unit loads is concerned, 

and more severe when the high speed often attained 

by such traffic is considered. 

BITUMINOUS SURFACE TREATMENT. 

With respect to existing gravel and macadam 
roads, whether or not they have been previously 
surface treated with bituminous material, it would 
seom far safer at the present time to attempt to pre- 
serve such roads under heavy motor truck traffic 
by means of surface treatment with bituminous ma- 
terials rather than to utilize them as foundations for 
the construction of new bituminous macadam or 
bituminous concrete pavements. In other words, 
for the time being such treatments may prove more 
efficient than the use of a higher type of pavement 
placed upon the existing road, although it is clearly 
recognized that, under heavy motor truck traffic, the 
bituminous pavements are more efficient, providing 
the foundation is adequate to support the loads. 

Under the same conditions of traffic bituminous 
surfaces are most efficient in localities where frost 
action is either absent or not severe. Such treat- 
ments used in connection with gravel roads adjacent 
to Army cantonments in the far South have given 
reasonable satisfaction, even under heavy motor 
truck traffic. North of the frost line and particu- 
larly in connection with the treatment of clayey 
gravel roads which become soft during the spring 
months, bituminous surfaces are apt to completely 
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disappear. If, however, the gravel road is main- 
tained by dragging and at the end of the thawing-out 
period is reshaped, thoroughly compacted, and again | 
treated with bituminous material, it may be kept in 
a reasonably satisfactory condition. 

HEAVY MAINTENANCE COSTS. 

Under very heavy motor truck traffic, however, 
maintenance costs may be extremely high, so that if 
a continuation of such traffic is to be expected the 
construction of a new road may be necessary. Thus — 
during a period of 120 days on a clay gravel road 
leading from Alexandria to Camp Humphreys, Va., 
which was subjected to an average daily traffic of 
some 230 heavy motor trucks, the cost for mainte- 
nance amounted to approximately $10,000 per mile. 
Because of this enormous expense the construction 
of a new type of road became necessary. 

In connection with this road it is of interest to 
note that prior to its maintenance as a gravel road 
it had served as a 6-inch foundation for a dense bitu-- 

minous concrete pavement 2 inches thick. This 
pavement had successfully passed a year of ordinary 
country and pleasure traffic, carrying a large number 
of touring cars between Washington and Mount 
Vernon. In the spring of 1918 it was suddenly sub- 
jected to an average traffic of over 200 heavy motor 
trucks a day, and within a comparatively few weeks 
was absolutely ruined, due to failure of the founda- 
tion during the thawing out period. An extension 
of this road in the city of Alexandria consists of a 
number of sections of very carefully constructed 
bituminous macadam laid some years ago upon a 
concrete base. Although subjected to the same 
heavy traffic, the bitumimous macadam, ordinarily 
considered less efficient than bituminous concrete, 
did not fail, except in a few places where failure of 
the concrete base could be held responsible owing to 
exceptionally poor subgrade conditions. 

BITUMINOUS SURFACES ON MACADAM. 

Bituminous surfaces on properly constructed ma- 
cadam roads subjected to heavy motor truck traffic 
may, as a rule, be maintained in localities north of 
the frost line with less expense and better results 
than on gravel roads under the same conditions. 
Such surfaces, under heavy motor truck traffic, can 
not be considered as economical from the ordinary 
standpoint, but may prove the most efficient tempo- 
rary method of preserving the existing road until 
money is available for reconstruction. It is believed, 
however, that under these conditions bituminous sur- 
faces will not even prove efficient unless constantly 
maintained by a patrol system operating throughout — 
the year. 

Maintenance by the Bureau of Public Roads of 
experimental bituminous surfaces on the Rockville 
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Pike, Maryland, which is a macadam road, have 
demonstrated that such surfaces constructed with 
suitable tar and oil products are efficient under 
reasonably heavy traffic, provided the patrol system 
of maintenance is followed. If such a system had 
not been in use during the past year when from 28 
traffic counts an average of 135 motor drays, 816 
motor pleasure vehicles, and 61 horse-drawn ve- 
hicles per day passed over the road, it would from 
all indications have been completely destroyed. 
With regard to the efficiency of bituminous 

macadam under heavy motor-truck traffic, there are 
a number of points to be considered. In general, 
bituminous macadam has not been thought to be 
efficient for such traffic but, on the other hand, it 
has almost invariably been placed upon a broken 
stone or gravel base. Results obtained in the city 
of Alexandria, which have previously been men- 
tioned indicate that if properly constructed and laid 
upon a concrete base the bituminous macadam may 
prove quite satisfactory. 

PAY ATTENTION TO CONSTRUCTION. 

Aside from character of foundation, it is believed 
that sufficient attention has not in general been paid 
to the important details of bituminous macadam 
construction so as to obtain best results. Too 
frequently the coarse stone is not sufficiently com- 
pacted before the first application of bituminous 
material is made, and later uniform compaction is 
extremely difficult, if not impossible to secure. 
Rutting the road with certain types of distributors 
just prior to application of the material is a common 
cause of lack of uniformity in compaction, and a 
strong tendency to distribute faster than the road 
can be satisfactorily compacted and finished by a 
single roller is another. 

Best results from this type of road which have 
come under the writer’s notice have been secured 
by the hand pouring method, although this method 
is considered antiquated by many engineers. Where 
the first application upon the thoroughly compacted 
coarse stone is made diagonally across the center 
line of the road and the second pouring or seal coat 
is made in a direction diagonally across the first, 
with proper attention to uniformity of distribution 
it is possible to secure a very excellent pavement, as 
has been repeatedly demonstrated by Mr. E. C. 
Dunn, city engineer of Alexandria, Va. 
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The efficiency of bituminous concrete, sheet 
asphalt, and asphalt block pavements under city 
traffic is so well understood as to require little com- 
ment in this paper. If laid upon suitable concrete 
foundations there is no reason to suppose that the 
results given by these pavements in city construc- 
tion will not be duplicated on county and state high- 
ways subjected to heavy motor-truck traffic. If the 
foundation is inadequate to support the load, the 
pavement is bound to fail, but, as previously pointed 
out, failure can not then be considered a measure of 

the pavement proper. 

MATERIALS OF CONSTRUCTION. 

With regard to materials of construction a few 
comments may not be out of place, as the efficiency 
of a bituminous surface or bituminous pavement de- 
pends not only upon its method of construction but 
of what materials it is composed. 

In general, the author’s observation and ex- 
perience has been that the most efficient bituminous 
carpets are constructed with the heaviest grade of 
bituminous material which it is possible to apply 
and make adhere uniformly to the road surface. 
For cold-surface treatment this will demand either 
a cut-back asphalt, a heavy asphaltic oil with specific 
viscosity of 80 to 120 at 25° C. containing an ap- 
preciable amount of volatile material that will 
evaporate after application and leave practically 
an asphalt mat residue, or the most viscous refined 
tar product that can be applied cold. For the latter 
a specific viscosity as high as 25 to 35 at 40° C. 
should be used if climatic conditions will permit. 

While on old macadam roads it is advisable to 
keep the thickness of carpet under one-half inch, on 
certain types of soft gravel it may be of greater 
thickness provided a hard and tough coarse aggre- 
gate cover of sufficient size to force into the old 
gravel surface by rolling is used. For clay-gravel or 
sand-clay-gravel roads north of the frost line it is 
believed that for maintenance under heavy truck 
traffic light superficial treatment with bituminous 
materials applied cold will prove more efficient than 
the construction of a bituminous carpet, although 
neither will be adequate to carry the road through 
winter. 

With regard to bituminous macadam and coarse 
ageregate bituminous concrete, there is little to 
suggest in connection with the grades of bituminous 
materials ordinarily used. It is believed, however, 

that even in the northern United States the use of 
an asphalt cement softer than 120 penetration or a 
refined tar of less than 120 second float test at 
50° C. for bituminous macadam is inadvisable if 

modern heavy motor traffic is to be sustained. It 
is also believed that more attention should be given 
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to specifying and securing a uniform size, and grad- 
ing within reasonable limits, of coarse stone for bi- 
tuminous macadam in order to promote uniformity 
in the penetration of the bituminous material as it 
is applied and to produce a surface that will wear 
as uniformly as possible. Such specifications should 
be based upon tests made with laboratory screens 
and should at least cover the permissible percentage 
retained on the maximum and passing the minimum 
diameter of screens selected, as well as the percent- 
age limits required to pass or be retained upon an 
intermediate screen. 

USE OF HARDER GRADES OF ASPHALT. 

In connection with sheet asphalt and the fine 
aggregate bituminous concretes the tendency to use 
harder grades of asphalt cement than heretofore 
used may prove advisable for very heavy traffic 
conditions. It is quite possible, however, that 

better results may be secured by a reduction in the 
compacted thickness of such pavements with a cor- 
responding increase in thickness of binder course 
where one is commonly used. For fine aggregate 
bituminous concretes which are commonly laid with- 
out a binder course, the introduction of such a course 

not less than 14 inches thick may prove advisable 
with a reduction in thickness of wearing course to 
not more than 14 inches. Provided the binder 

course is properly constructed such practice should 
tend to produce a pavement less susceptible to dis- 
placement under heavy motor truck traffic. In any 
event it is believed that even more attention should 
be paid to aggregate grading than heretofore in order 
to produce most satisfactory results. 

The resistance to displacement of compacted bi- 
tuminous aggregates, contaming particles from one- 
half inch in diameter down and consisting largely 
of sand, is mainly dependent upon grading of the 
mineral aggregate and hardness of the bituminous 
cement. When, however, the particles become very 
small and possess absorptive or colloidal properties, 
neither grading nor consistency of the cementing 
medium are such important considerations. Very 
large surface contact and high frictional resistance 
then become the prime factors. Thus, a fine mastic 
composed of limestone dust or clay and a very soft 
asphalt cement, may exhibit even greater resistance 
to displacement than a graded sand aggregate mixed 
with a much harder asphalt cement. The former 
type is exemplified by certain finely pulverized 
bituminous limestones. Use of the latter has but 
recently passed the experimental stage. It is quite 
possible, however, that future developments will 
establish such extremely fine bituminous aggregates 
as being highly efficient under heavy motor truck 
traffic for both the sheet and block type of con- 
struction. 

LARGE FEDERAL-AID PROJECT. 

The State highway department of Pennsylvania 
has just submitted the statement for one of the 
largest projects on which Federal aid has so far 
been requested. The road is located between 
Gettysburg and Harrisburg and has a net length 
of 29.9 miles. An 18-foot concrete pavement is 
planned for the entire route, an option of a bitumin- 
ous concrete top on a concrete base being offered. 
The estimate of the cost as now- presented is 
$1,315,000, which is at the rate of nearly $44,000 
per mile. 

Projects of this sort indicate the advancement 
which is being made toward the improvement of 
long stretches of road with the higher types of 
surfaces and show conclusively that the public is 
back of the movement for better highways. 

HIGH-CLASS MARYLAND ROAD. 

The State highway department of Maryland has 
recently submitted the project statement for 13.1 
miles of concrete highway to connect Claiborne 
with the present concrete road running out of 
Easton. The reconnaissance estimate calls for 
an expenditure of $453,860, which is at the rate’ of 

nearly $35,000 per mile. The surfacing is to be 16 
feet wide and of standard thickness and will, it is 
estimated, cost about $3.50 per square yard. 

Only a few years ago such a price would have been 
considered prohibitive. Now it is accepted without — 
question. This difference in attitude speaks vol- 
umes as to the extent to which the public at large is 
back of the movement toward the construction of 
high-class roads. 

ALL WORK ON FEDERAL-AID ROADS. 

In order to meet the largely increased amount of 
Federal aid allotted to California under the new 
appropriation, the California highway department 
has decided that it will be necessary to do all State 
highway work for the next three years on Federal- 
aid projects. 

FOR COUNTY HIGHWAYS. 

The 10 towns in Suffolk County, N. Y., will 
have about $600,000 to spend on roads this year. 
This amount includes that appropriated by the 
towns, the State-aid funds awarded by the State 
highway commission, and balances on hand in 
several towns from appropriations not used last year. 
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STATE HIGHWAY MANAGEMENT, 
) CONTROL, AND PROCEDURE 

By M. O. ELDRIDGE, Assistant in Road Economics, G. G. CLARK and A. L. LUEDKE, Engineer Economists of the Bureau of Public Roads. 

on State highway management, control, and pro- 
cedure. In this number are presented the chap- 

ters on 28 additional States, completing the series. 
Each one takes up the development and results of 
State participation and control of road work and 
the relation of State to local control; organization, 
personnel, duties and powers of State and local road 
officials; classification of State and local roads with 

particular reference to control and basis of payment, 
including methods of selection, powers of State high- 
way departments in granting aid, procedure in mak- 
ing surveys, letting contracts, and the control exer- 
cised by the State and local officials over road con- 
struction and maintenance; sources of State and 
local funds, basis of allotment and apportionment 
of State funds, and the relation of State to local 

funds, and the amount available for road purposes 
during the last calendar or fiscal year. 

i the foregoing numbers appeared the chapters 

MINNESOTA. 
DEVELOPMENT. 

State participation in Minnesota is of very recent 
origin, of State-wide extent, and consists of advisory 
and supervisory assistance and monetary aid. 
State participation had its beginning with the pas- 
sage of the constitutional amendment in 1897 
authorizing the use of State funds for highway 
improvement and authorizing the establishment of 
a State highway commission. 

The State highway commission, which was first 
established in 1905, has been subject to additional 
legislation affecting its powers and duties and per- 
sonnel until at present State authority over road 
matters is vested in a commissioner appointed by 
the governor, who administers the expenditure of 
State and Federal funds provided for highway im- 
provement. He has limited supervision over cer- 
tain local funds, which are generally expended under 
the jurisdiction of assistant engineers appointed by 
the commissioner and who are located in the various 
counties of the State in charge of State highway 
work and such local highway work as may be dele- 
gated to them by the county or town officials. 

The system of State highways, comprising 13 per 
cent of the total road mileage of the State, has been 

selected by the county boards, subject to the ap- 
proval of the State commissioner of highways. 
This system is being improved by means of State 
and local funds. Approximately two-fifths of the 
mileage in the system of State highways as at pres- 
ent designated has been improved. However, this 
system may be amended as needed by joint agree- 
ment by the State and local officials. 

During 1916 the State highway department ex- 
pended $1,390,525 of State funds and exercised 
supervision over the expenditure of $3,337,550 of 
local funds. The total expenditures for the period 
by all road forces of the State amounted to 
$8,742,278. Thus the State contributed 15.9 per 
cent and exercised supervision over 54 per cent of 
all expenditures. The total expenditure from all 
sources during 1917 amounted to $8,024,760. 

While highway improvement is carried out on an 
extensive scale in Minnesota, the improvements are 
so located as to secure the greatest benefit to the 
counties themselves and at the same time develop 
a system of main arterial highways throughout the 
State. 

ORGANIZATION. 

The organization of the highway forces of the 
State and their relation is shown on the diagram 
herewith. 

State.—The State highway department is ad- 
ministered by a State commissioner of highways 
appointed by the governor for a term of six years. 
He appoints and is assisted by a deputy commis- 
sioner, who is required to be an experienced road 
builder and engineer and who is in charge, subject 
to the orders of the commissioner, of the technical 
work of the department, and by a chief engineer in 
charge of bridges, culverts, and special structures, a 

first assistant road engineer in charge of mainte- 
nance, State aid, etc., and a road-construction engi- 
neer in charge of road-construction design and Fed- 
eral-aid work; also by five division engineers, who 
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have general supervisory charge of road and bridge 
work in the various counties to which Federal and 

State funds are contributed. 

Assistant engineers who have charge and super- , 
vision of construction and maintenance of State 
highways in the various counties are appointed 
by the commissioner. However, one. or more 
counties may comprise the territory to which an 
assistant engineer is assigned. Other employees, 
technical and clerical, are employed by the com- 
missioner as required by the volume of work in 
hand. The total expense of maintaining the State 
highway department is restricted to not more than 
10 per cent of the State road and bridge fund, and 
the total expense of the central office of the depart- 
ment may not exceed $25,000 per year. The 
commissioner is required to publish general rules 
for the construction, improvement, and maintenance 
of the State roads, taking into consideration the 
suitability and availability of local materials to 
allot State funds, and to order payment thereof 
to the various counties of the State, to enter into 

contracts for maintenance under certain conditions, 

and to inspect annually all bridges of 30-foot span 
or more throughout the State. 

County.—Authority over road and bridge affairs 
is vested in a county board consisting of five members 
elected for terms of four years. One member 
thereof is elected chairman. The county auditor 
is clerk and the county treasurer is fiscal agent 
of the board. The board has the necessary au- 
thority to levy taxes, to enter into contracts for 
improvement of roads and bridges on State and 
county highways, and to engage such agents or 
assistants as may be required to complete such 
work. The engineering work of the county is 
generally done by the assistant engineer detailed 
thereto by the State highway commissioner, and 
as a general rule a close and harmonious relationship 
exists between the boards and the engineers co- 
operating with them. 
Towns.—The towns of Minnesota consist of an 

area generally identical with one or more con- 
gressional townships and are governed by a board 
of three supervisors elected for terms of three years. 
They have jurisdiction over town roads and employ 
an overseeer and such other forces as may be re- 
quired to construct and maintain the same. The 
board has authority to levy taxes for and to enter 
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into contracts relative to road construction and 

improvement. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 93,527 miles of public road in. Minnesota 
are for the purpose of fixing responsibility for 
control, construction, and maintenance divided 
by legislative enactment into three groups, nately, 
State roads, county roads, and town roads. 

State roads.—These comprise 12,700 miles of 
road selected by the respective county boards 
of the State with the approval of the State com- 
missioner of highways, or by the commissioner on 
a petition directed to him by 10 or more freeholders. 
They are constructed under county administration 
with State and county funds. The percentage of 
cost borne by the State is 80 per cent in counties 
having an assessed valuation of less than $5,000,000, 
70 per cent in counties having an assessed valuation 
greater than $5,000,000, and is decreased 10 per 
cent for each $5,000,000 increase in valuation until 
only 50 per cent of the cost is paid in counties 
having an assessed valuation exceeding $15,000,000. 

Surveys, plans, specifications, and estimates of 
cost for roads of this group are made on request 
of the county board by the assistant engineer 
detailed in the county. If more than $500 will 
be involved in the proposed improvement, the 
plans and specifications are required to be submitted 
to the State commissioner of highways for his 
approval. The work may be done by force account 

under the direction of the assistant engineer, or 
by contract let by the county board. If by con- 
tract, the assistant engineer is in charge of the work 
during its progress, and partial payment may be made 
by the county board when approved estimates 
therefor are submitted by the assistant engineer. 

The final payment is not made until the work 
has been completed and has been viewed and 
accepted by a majority of the county board and 
until a certificate of such acceptance has been filed 
with the county auditor. 

The county auditor then files a statement with 
the State commissioner of highways showing the 
location and cost of the work done with a report 
from the assistant engineer showing such details 
as may be required by the commissioner. When 
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this data has been examined and approved by the — 
commissioner, payment of the State’s portion of 
cost is made on his order by the State treasurer. 

Towns may assist counties in construction and may 
receive their proportionate share of the refund 
when granted by the State. 
Roads of this class when improved are maintained 

by the county with State and county funds, State 
funds being allotted in the ratio of the division 
of costs of construction. 
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Whenever the county fails to maintain such 
roads, the State commissioner of highways is 
authorized to execute maintenance and to defray 
the cost thereof from the State reserve maintenance 
fund, and to later reimburse this fund by deductions 
made from future allotments to the county. 

Three counties of the State operating under 
special laws are exempt from State supervision 
over road matters except in those cases where 
State and Federal funds are used during construc- 
tion. 
County roads.—These comprise all roads con- 

structed by the county boards with county funds. 
Town roads.—All other roads of the State are 

town roads. They are constructed and maintained 
by town boards with town funds. 

REVENUES. 

State.—The State revenues are derived from four 
sources, namely, (1) the proceeds of the State-wide 
1-mill tax, producing about $1,550,000 annually, 

(2) net income from “Internal improvement fund,” 

_ producing about $12,000, (3) net income from motor- 
vehicle licenses, producing about $50,000 annually, 
and miscellaneous receipts and fees, amounting to 

$1,500. 
These revenues constitute the State highway fund, 

which is disbursed in the following manner: On or 
before January 1 of each year, the commissioner of 
highways estimates the total amount available for 
the coming year. After deducting 10 per cent of the 
total for the expenses of the highway department 
and $50,000 or less for the reserve maintenance fund, 

the remainder is allotted to the various counties of 
the State in such amounts as will provide that no 
county receive less than 1 per cent nor more than 3 
per cent of the total allotment. Not less than 20 per 
cent nor more than 30 per cent of the county allot- 
ment is set aside for maintenance purposes. The 
maintenance is expended (1) on bridges and roads 
constructed in part with Federal funds and (2) on 

bridges and roads constructed in part with State 
funds. 

The amounts so allotted remain in the State treas- 
ury subject to expenditure on order of the State 
commissioner of highways. 
County.—The road and bridge fund of the county 

is obtained by a levy on all taxable property in the 
county at a rate of not to exceed 5 mills on every 
dollar of valuation. A special tax to meet Federal- 
aid funds of 5, 3, or 1 mill may be levied on each 

dollar of valuation dependent on whether the total 
valuation of the county is less than $10,000,000, 

greater than $10,000,000 and less than $25,000,000, 

or whether the valuation exceeds $25,000,000. 

Towns.—The board of supervisors may levy a 
tax for road and bridge purposes at a rate not to 
exceed 15 mills on each dollar of taxable property 
and may if authorized by a majority vote at the 
annual town meeting levy an additional tax at a 
rate not to exceed 10 mills on each dollar of taxable 
property. This special tax may be paid in labor at 
rates prescribed by statute. A drag tax of 1 mill on 
each dollar of taxable property outside of the limits 
of incorporated cities, towns, or villages is levied. 
The proceeds of this tax may be expended for drag- 



ging, removing snow, or placing straw on sandy 
roads. The surplus in this fund on April 1 of each 
year may be transferred to the road and maintenance 
fund provided that at least $100 is left in the fund for 
emergency purposes. 

BONDS. 

Deferred serial bonds may be issued when author- 
ized by a majority of the voters affected by counties 
or towns for road and bridge improvements. The 
counties may not incur a total bond indebtedness to 
exceed 15 per cent of their assessed valuation and 
the term of the bonds is limited to 20 years. Towns 
may not incur a total bonded indebtedness to 
exceed 5 per cent of their assessed valuation, and 
the term of such bonds is limited to a period not 
exceeding 10 years. 

On January 1, 1915, $1,411,889 of bonded indebt- 
edness incurred by counties and towns was out- 

standing. These bonds bore interest at 4 per cent. 

MISSISSIPPI. 

DEVELOPMENT. 

State participation in Mississippi is limited to 
advisory, educational, and propaganda work by the 
State highway commission established in 1916. 
However, the approval of the State highway depart- 
ment is required on all plans and specifications pre- 
pared by engineers employed by county and special 
road district boards. 
expended during 1917 by the various counties for 
road construction and maintenance, and approxi- 
mately 2,600 miles, or 5.7 of the total road mileage 
has been surfaced, principally with gravel and sand- 
clay. 

ORGANIZATION. 

State.—The organization of the State road de- 
partment and of the counties and the relation exist- 
ing between the State and local forces is shown in 
the accompanying chart, and is briefly described as 
follows: 
The State highway commission is composed of 

three nonsalaried members appointed by the goy- 
ernor for a term of six years, one appointment being 
made every two years. The commission appoints 
a State highway engineer, who must be a competent 
civil engineer and road builder, who serves as the 
chief executive official of the department. His 
salary is $2,500 per annum and he serves four years 
or until removed for cause by the commission. 
There is also an assistant engineer appointed by the 
commission. The State highway department has no 
power to build, maintain, or supervise construction 
except on request of local authorities. The highway 
department upon request conducts campaigns of 
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education, makes surveys, prepares plans, speci- 
fications, and estimates, and assists counties in 
securing competent engineers to take charge of 
construction. work. 

Local.—The county boards of supervisors have’ 
general charge of construction and maintenance of 
county and district roads, and the raising of revenues 
therefor. A county board is composed of one super- 
visor elected from each supervisors’ district. The 
county treasurer acts as fiscal officer and disburses 
all road funds. The road taxes are collected by the 
sheriff, who is the county tax collector. Various 
provisions of law exist authorizing the building and 
maintaining of roads by contract and for the creation 
of special road districts. 

Boards of supervisors may appoint a county high- 
way commissioner, who in turn may employ a com- 

Approximately $3,250,000 was - 

petent highway engineer to make surveys, plans, 
specifications, and estimates and supervise the 
building of improved roads. 

The counties may be divided by the board of 
supervisors into special road districts in which im- 
proved roads may be built under the direction of a 
district road commission composed of three members 
appointed by the county boards of supervisors. 
Such commissioners may employ a highway engineer 
to supervise the work. 

The county supervisor of each district is required 
to exercise general supervision over the public roads 
in his district except as above indicated. The dis- 
trict supervisors have the work done by contract, 
by prison labor, or may divide the roads of their dis- 
trict into convenient links and appoint an overseer 
for each link. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

There are approximately 45,800 miles of public 
road in Mississippi, of which 2,600 miles, or 5.7 per 
cent, were surfaced on January 1, 1915. There are 
no State highways or roads to which financial aid of 
the State is extended. However, the State highway 
law provides that engineers of county boards or 
special districts submit to the State highway depart- 
ment for its approval all plans and specifications. 
This gives the State highway department a certain 
control over the construction of improved roads, 
and will have the effect of standardizing types, 
widths, gradients, and bridge structures. Local 
roads are usually classed as county roads, district 
roads, or special district roads. In those counties 
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which have county highway commissioners, or where 

special district commissioners are provided, the work 

is done by contract under the direction of an engi- 

neer, although prison labor may be employed. 

Statute labor tax is usually applied to district roads 

and under the direction of the overseers. 

REVENUES. 

The only State funds available are those derived 

from annual legislative appropriations for the sup- 

port of the State highway department. This appro- 

priation amounted to $6,500 for the year 1917. 

Local roads are built and maintained from tunds 

derived from taxation on property, statute labor 

tax, receipts from automobile registration fees, from 

funds derived from bond issues, and with jail pris- 

oners. Supervisors are allowed to levy a money 

tax on all taxable property not to exceed 3 mills 

when the work is done by contract. An additional 

tax may also be levied on contiguous property for 

the maintenance of improved roads. Various other 

methods exist under the law for raismg money in 

special districts. All able-bodied male citizens 

between the ages of 18 and 45 years, unless by law 

exempt, are required to labor eight days on the 

roads, or pay $3 in cash. 

BONDS. 

“Most of the improved roads so far constructed 

have been built in special districts from funds 

derived from bond issues. The general bonding 

law of the State providing for the improvements 

of roads in one or more supervisors’ districts contains 
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a number of interesting, sound, and business-like 

features, namely: 
1. Bonds may be issued by boards of county 

supervisors for a county or district on petition of 
20 per cent of the qualified electors, provided the 
issue is not petitioned against by an equal percentage 
of electors, in which event an election must be held, 

when a majority vote decides the question. 
2. The bonds outstanding must not exceed 10 per 

cent of the assessed valuation of property in the 
county or district. 

3. The bonds must be paid off in annual install- 
ments between the tenth and twenty-fifth year from 

the date of issue. 
4. A special tax must be levied annually for the 

payment of interest and principal, and the proceeds 
can be used for no other purpose. 

5. A special tax of at least 1 mill must be levied 
for the maintenance of the road so constructed. 

The total county and district bonds outstanding on 
January 1, 1915, amounted to $8,327,172. 

MISSOURI. 
DEVELOPMENT. 

State assistance in laying out State roads and for 
the construction of bridges thereon was extended in a 
limited manner at irregular intervals during the 
period 1821 to 1860. The grant of money aid was 
not made a permanent policy, but was provided by 
special acts of the legislature for each project. 
From 1860 to 1907 no participation was taken in 
road and bridge work by State authorities. In 1907 



the legislature authorized the appointment of a 
State highway engineer with advisory and educa- 
tional duties, provided for the appointment of 
county highway engineers, and set aside a fund to be 
apportioned among the various counties of the State 
for road and bridge purposes. The State highway 

engineer was appointed by the State board of agri- 
culture, and during the period 1907 to 1913 several 

bulletins dealing with road matters were published 
under their joint authority. 

In 1913 the office of State highway engineer was 
abolished and a State highway commissioner was 
appointed by the governor. Funds were provided 
by the State to the extent ot $15 per mile for the 
dragging of intercounty-seat highways. During the 
period 1913 to 1917 little or no supervision was pro- 
vided by the State for the construction of roads of 
standard types. During this period, 1913-1917, 
considerable money was allotted by the State to the 
counties for construction purposes, although the 
State exercised little supervision other than inspec- 
tion and approval of the plans proposed to be fol- 
lowed in the expenditure of the sums allotted. In 
1917 a State highway board was authorized, a 
system of State highways selected for improvement 
under the superivion of the board, and appropriation 
equal in amount to Federal funds allotted was made 
and the State highway department was reorganized 
and expanded. 

At the close of 1916, 7,250 miles or 7.6 per cent of 
the total road mileage of the State had been hard 
surfaced. 

During 1916, $482,860 of State funds were dis- 
bursed by the State highway commissioner. This 
amount included allotments to counties for con- 
struction, payments for dragging of intercounty-seat 
roads, and the expenses of the State highway depart- 
ment. The total expenditure by all road and 
bridge forces of the State during the year totaled 
$7,982,860. State disbursements thus equalled 6.2 
per cent of the total expenditures. During 1917 the 
total expenditure from all sources amounted to 
$7,374,933. 

ORGANIZATION. 

The organization of the highway forces of the 
State and the relation existing between them is 
shown on the chart given. 
State.—The State Highway Department is headed 

by the State highway board, a bipartisan body com- 
posed of four members appointed by the governor 
for terms of four years, two members being appointed 
biennially. The board selects the State highway 
engineer who serves at their pleasure and is their 
executive official. The State highway department 
is required to select a State highway system, ex- 
tending to each county of the State, containing not 
less than 3,500 miles and is required, whenever 

34 

funds are available, to extend this system by the 
addition of at least 500 miles per annum. 

The State highway engineer has supervision and 
control over all work done on the State highway 
system, is required to prepare standard plans and 
specifications for various types of road, bridge, and 
culvert construction; to furnish copies of same to all 
county, township, and district road officials, and to 

tender advice or instructions relative thereto when 
requested by such officials. 

Two assistant engineers and such other employees 
as may be required are appointed by the State 
highway engineer with the approval of the board. 
The State highway department is required to coop- 
erate with county courts, township and district 
boards, and with individuals and private associa- 
tions organized for the -improvement or construc- 
tion, at joint expense, of roads selected by mutual 
agreement between the department and the indi- 
vidual board or body concerned. 
County.—In 92 counties of the State road and 

bridge affairs are administered by county courts 
composed of a presiding judge elected for a four-year 
term and two associates judges elected for terms of 
two years. The county clerk and county treasurer, 
elective officials, are respectively clerk and fiscal 
agent of the court. 

The court may appoint a county highway engineer 
or if the office has been abolished by a majority vote 
of the qualified voters of the county, the county 
surveyor, an elective official, becomes exofficio 
highway engineer and assumes the duties imposed 
by law on the county highway engineer. 

The county highway engineer is required to be 
skilled in road and bridge building and general road 
work, and has general supervision of all road and 
bridge work in the county. He is required to render 
an annual report in such manner as may be pre- 
scribed to the State highway engineer. Each 
county is divided by the county court into road dis- 
tricts, each in charge of an overseer appointed by 
the court who serves under the direction of the 
county engineer. 

The county highway board composed of three 
members is appointed by the county court for terms 
of two years. This board lets contracts for dragging 
the intercounty seat highways. The county high- 
way engineer is ex officio a member of the board. 
Monthly payments for dragging are made out of the 
State drag fund by the State treasurer to the various 
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county highway boards on certificates executed by 
the boards and State highway engineer. 
Townships.—Twenty-two counties of the State 

have, in addition to the regular county organization, 
a board of directors and other elective officials for 
each township in the county. The county courts 
of counties of this group are required to appoint a 
county highway engineer who has general super- 
vision over all township road work. Road overseers 
in charge of the various districts of the township 
are appointed by the township boards. Township 
boards may not expend for bridge purposes more 
than $100 per bridge and all expenditures of $25 or 
over must be approved by the county highway 
engineer. ‘Townships may cooperate with the State 
highway board for the improvement of State high- 
ways. 

Districts.—The county courts of counties not 
under the township organization plan may author- 
ize, when petitioned therefor, the formation of 
special road districts not exceeding 64 square miles 
in extent. The affairs of such districts are ad- 
ministered by a board selected by joint action of the 
county court and the municipal council of the town 
required to be included in each district so organized. 
Such boards may levy taxes, issue bonds, enter into 
contracts, etc. Counties having township organiza- 
tion may by order of the township boards be sub- 
divided into special assessment districts of not less 
than 1 square mile in extent. Roads in such districts 
may be improved and the cost assessed against the 
land included in the district when a majority of the 
owners of the land affected so petition. 

COUNTY HIGHWAY ENGINEER 
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OR 
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Improvements on State roads financed by bond 
issues or special taxes must be executed in accord- 
ance with plans approved by the State Highway 
Engineer. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 96,041 miles of public road in Missouri are 
divided for the purpose of fixing responsibility for 
construction, control, and maintenance into three 

general groups, namely, State roads, intercounty- 
seat highways, and county roads. 

State roads.—These comprise a system of 7,500 
miles selected by the State highway department and 
distributed among the various counties in proportion 
to their area, population, and mileage of public 
roads. Initiative for improvement or reconstruc- 
tion is taken by the local body having jurisdiction 
which makes application to the State highway en- 
gineer for.State aid and guarantees to pay not less 
than 50 per cent of the total cost of the improvement. 
If deemed feasible and advisable by the State high- 
way engineer, and if State or Federal funds are avail- 
able, plans, specifications, and estimates are pre- 
pared by the local body and submitted to the State 
highway engineer for approval. : 

The work may be done by day labor, by convicts 

detailed from the State penitentiary with the ap- 

proval of the State prison board and the State high- 
way board if request is made therefor by the county 

court; or the work may be done by contract let by 

the local body having jurisdiction. The work during 

progress is under the charge and supervision of the 

State highway engineer and on completion is in- 



spected and accepted by him. Payments to the 

contractor are made by the local board and on final 

acceptance of the work the local body is refunded 

50 per cent of the total cost by the State highway 

department, but if found desirable partial payments 

may be made by the State as the work progresses. 

Federal and State aid contributed may not exceed 

50 per cent of the total cost of the work. Roads of 

this group when completed are maintained by the 
county with county funds. The State highway en- 
gineer is required to inspect or cause to be inspected 
all roads completed under this procedure, arid to 
compel the county to maintain them in a condition 
satisfactory to the State highway department. 

Intercounty-seat highways.—The 11,350 miles 
of road connecting the county seats of the State are 
allotted State funds to the amount of $15 per mile 
per annum to be expended under the supervision of 
the county highway board for the purpose of dragging 
or otherwise improving them. 

County roads comprise all other public roads of 
the State, They are constructed and maintained 
by the county, township, or district boards with local 

funds. 
State funds equal in amount to the amount provided 
locally for the construction of permanent improve- 
ments. The State allotment to any county for any 
one year for this purpose may not exceed 3 per cent 
of the $200,000 annual appropriation made by the 

State legislature for distribution to all counties of 

the State. 
REVENUES. 

State.—The State road fund is composed of 
revenues raised, (1) by the imposition of a motor 
vehicle registration fee, (2) from the sale of option 

stamps, (3) from fees charged for registration of 
corporations. Amounts raised from each of these 
sources of revenue are not known, but the legislature 
has appropriated from this fund for road improve- 
ment for the biennial period January 1, 1917, to 
December 31, 1918, the following amounts: 

1. Support of the State highway department......... $150, 000 

2. To meet Federal aid funds...........- - 1,020, 000 

5» TAR RUN TUM rer cnet eee eee tne 2 metre kan eka 400, 000 
4, For permanent improvements and allotments. ...-. 400, 000 

DLotal oases cis says Shese Sepcla e se eee ts ae 1, 970, 000 

1, The fund for the support of the State highway 

department is disbursed on order of the State high- 
way board. 

2. The fund for Federal aid is disbursed by the 
State highway board for projects approved and 
granted funds by the United States Secretary of 
Agriculture, the disbursements being in the ratio 
of $1 State funds and $1 United States funds for each 
$2 of local funds provided. 

They may, however, receive an allotment of 
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3. The drag fund is disbursed by the State high- 
way engineer to the county highway boards to de- 
fray the expense of dragging or otherwise improving 
intercounty seat roads. Fifteen dollars per mile is 
the maximum expenditure allowed by the State. 

4. The permanent improvement allotments are 
distributed by the State highway engineer among 
the several counties, townships, or districts of the 

State in amounts equal to the amount raised locally 
for specific improvements of roads or bridges, pro- 
vided that the amounts so allotted be in proportion 
to the assessed valuation of the various counties, and 

no county May receive more than 3 per cent of the 
total fund. All improvements financed with the 
joint fund thus provided are required to be executed 
in accordance with plans and specifications approved 
by or acceptable to the State highway engineer. 

Local.—All county courts are required to levy 
for road and bridge purposes a tax at a rate not less 
than 10 cents nor more than 20 cents on each $100 
of assessed valuation of all real and personal prop- 
erty made taxable by law. This tax is placed to 
the credit of the county road and bridge fund. In 
counties not under township organization, a special 
road and bridge tax not exceeding 25 cents on $100 
may be levied, and the proceeds of this tax are ex- 
pended in the district in which collected. Dram- 
shop licenses fees of $250 to $400 for each license for a 
six months’ term are added to the special road and _ 
bridge fund. Townships may levy a road and 
bridge tax at a rate not less than 10 cents nor more 
than 20 cents on each $100 valuation. <A poll tax 
at arate of $4, payable in cash or labor, may be levied 
by the county court or township board. 

BONDS. 

Bonds in an amount not exceeding 10 per cent of 
the assessed valuation of the county and 5 per cent 
of the assessed valuation of the township or district 
may be issued by the counties, townships, or special 
districts for road and bridge purposes. County 
bonds require the approval of two-thirds of the 
qualified voters of the county. Such bonds are 
limited to 20-year terms, subject to call, however, 
at any time, and may bear not to exceed 5 per cent 
interest, payable semiannually. Township bonds, 
when authorized by two-thirds of the voters of the 
township, may be issued, to bear not to exceed 6 per 
cent interest, become due in 15 annual installments, 

Lae oa 

NT tc Oe LOE OEE A 



3 
7 

PEOPLE 

LEGISLATURE 

GOVERNOR 

STATE HIGHWAY COMMISSION 

EXECUTIVE COMMITTEE __ OINT FUND 

CHIEF ENGINEER 

MONTANA 

LOCAL 

ASSISTANT ENGINEER 

I 

BRIDGE ENGINEER FEDERAL AID 
ENGINEER 

INSPECTORS 

DISTRICT ENGINEERS 
DESIGNING 

ENGINEER 
RESIDENT ENGINEERS 

SURVEYORS 

INSPECTORS 

FOREMEN-— CONTRACTORS 

CONVICT LABOR HIRED LABOR 

FIELD SUPERVISORS _]} 

RECONNAISSANCE ENG’R 

LOCATING ENGINEER 

OTHER DISTRICTS 

CO.SUPERVISOR 

COUNTY SUP°?T 

ORCO. ROAD BUILDER 

SPECIAL DISTRICTS 
BOARD OF 
DIRECTORS 

SUPERVISORS SUPERVISORS 

FOREMEN, CONTRACTORS, ETC. 

CONVICT LABOR HIRED LABOR ORAGMEN 

# STATE CO-OPERATES WITH COUNTIES IN THE EXPENDITURE OF + OF THE 75% AUTO FUND APPORTIONED TO COUNTIES 

the first of which shall become due not later than 
two years from the date of the bonds. 

Special district bonds may be issued by the special 
boards of commissioners. Such bonds are of a type 
and are issued in a manner similar to that described 

under township bonds. 
On January 1, 1915, there was outstanding a total 

of $522,500 of bonds issued by the counties of 
Missouri for road and bridge purposes. These bonds 
bore interest at the rates of 5 and 6 per cent, and 
were issued for terms varying from 10 to 15 years. 

MONTANA. 

DEVELOPMENT. 

State participation in road improvement in Mon- 

tana is of recent origin, limited in scope, and consists 

of a small amount of money aid derived from auto- 

mobile registrations applied to a system of State 

highways administered by a State highway commis- 

sion. 
State interest in road improvement was first mani- 

fested in 1913, when there was established a State 

highway commission consisting of three members 

and a State highway fund for the improvement of a 

system of State roads. The commission consisted 

of two ex officio members and a secretary-engineer, 

who was virtually the State highway engineer of the 

department. From 1913 to 1917 State activity was 

limited to the use of State convicts on road work and 

to the furnishing of plans, specifications, and super- 

vision of bridges. 

‘party. 

In 1917 this commission was abolished and a new 
commission, consisting of 12 appointive members, was 
provided for. The fund at the disposal of the com- 
mission for administration and for construction and 
maintenance of State highways consists of 50 per 
cent of the net automobile registration fees, which 
amounted to approximately $131,500 in 1917. The 
local expenditures during 1916 amounted to approxi- 
mately $3,500,000. The money over which the State 
exercises complete control, therefore, represents ap- 
proximately 3.5 per cent of the total. 

ORGANIZATION. 

The organization of the State highway depart- 
ment and the relation between the State and local 
forces is shown in the accompanying diagram and is 

briefly described as follows: 
State.—The State highway commission consists 

of 12 nonsalaried members appointed by the gover- 
nor, one from each of the 12 districts into which the 
State is divided for this purpose. Three are ap- 
pointed each year for a term of four years and no 
more than six members are to be of the same political 

They elect biennially from their member- 

ship three members to act as an executive com- 
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mittee, one of whom is designated as president of 
the commission and chairman of the committee. 
This would appear to be a rather cumbersome organi- 
zation, but it is evidently the intent of the law to 
have the commission handle questions of policy 
while the committee is to act for the commission in 
an executive capacity. This committee meets each 
month to let contracts and transact other business. 
It employs all engineering and clerical assistants. 
No State highway engineer is provided for by law, 
but a chief engineer at a salary of $3,600 and a 
bridge engineer at a salary of $3,500 and other 
engineers at salaries ranging from $2,400 to $3,000 
per annum have been appointed by the executive 
committee. 

The commission may have State highways con- 
structed and maintained by its own engineers, or it 
may have the work done by local authorities under 
State supervision, and in accordance with rules and 
regulations issued by the commission. 

Local.—The board of county commissioners is 
vested with general supervision over all roads except 
those designated as State highways and even State 
highways may remain under county control if the 
State authorities so elect. The county boards are 
composed of three members, one being elected bien- 
nially for a term of six years. They may employ a 
competent road builder to supervise all county 
work or they may direct the county surveyor to do 
this, and may divide the county into districts and 

appoint supervisors in charge of each. 
Special districts may be established in a county 

and a board of directors consisting of three mem- 
bers may be elected for each district. The directors 
appoint a supervisor under whose immediate control 
all roads in the district are constructed or repaired. 
The boards of county commissioners continue to 
exercise the power to lay out and construct new 

roads in such districts and may appoint a county 
road superintendent with whom the district super- 
visors must cooperate. 

Assessment districts may also be organized for 
the improvement of main highways. The work in 
such districts is handled by the county surveyor 
and the supervisors in whose district they are 
located. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The public roads of Montana, comprising approx- 
imately 39,200 miles, are for the purpose of fixing 
responsibility for construction, control, and main- 
tenance divided into three groups, namely, State 
highways, main highways, and common highways. 
About 800 miles or 2 per cent of the total have been 
surfaced, 

State highways.—These are designated by the 
State highway commission and are improved and 
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maintained under its direction with State, Federal, 
and local funds. The commission has designated 
2,400 miles as constituting this system, but so far 
no improvements have been made under the new 
commission. Between 1913 and 1916 about 180 
miles of earth and gravel roads were improved under 
the old commission, largely by the use of convicts. 

The procedure as to the making of surveys, the 
preparation of plans, specifications, and estimates, 
and the supervision of construction and maintenance 
of State highways has not as yet been definitely 
worked out under the new commission, This work 
may be done by the State forces or by local forces 
under State supervision. All contracts, however, 
must be let by the executive committee of the 
State highway commission and if the work costs 
over $1,000 it must be by competitive bidding. 
There is nothing in the State highway law to indi- 
cate how the maintenance of State highways will 

- be handled or how the cost of maintenance will be 

paid. 
Main highways and common highways.— 

These constitute all roads in the State not included 
in the State system. Main highways are improved 
at the joint expense of the county and assessment 

districts. The district must pay not less than 35 
per cent and may pay as much as 75 per cent of the 
cost, the county paying not to exceed 65 per cent 
of the cost. All land within 24 miles of a main 

highway may upon petition of two-thirds of the 
land owners abutting on. it constitute an improve- 
ment district and the cost aside from the county’s 
share may be assessed by zones. Zone 1 embraces 
all land within one-half mile of the road on both 
sides and ends, zone 2 embraces all land 1 mile in 
width outside of zone 1, and zone 3 embraces all 
land 1 mile wide outside of zone 2. Of the district’s 
share, 45 per cent is assessed against property in 
zone 1, 35 per cent to zone 2, and 20 per cent to 
zone 3. Surveys and estimates are made by the 
county surveyor and contracts are let or the work 
done by the supervisors in whose supervisory dis- 
trict the roads are located. 
Common highways.—These are constructed 

and maintained under the general direction of the 
county commissioners and boards of directors in 
special districts. 
work may be handled in several different ways, de- 
pending upon whether the roads are in regular or 
special districts. Ordinarily the work is handled 
by the road supervisor. 

The immediate supervision of the 
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REVENUES, 

State.—Seventy-five per cent of the net receipts 
from the licensing of automobiles constitutes the 
State highway fund, 25 per cent being returned to 
the counties or origin to be deposited in the general 
road fund of the county. Two-thirds of the State 
highway fund is expended by the executive com- 
mittee of the State highway commission for the sup- 
port of the State highway department and for the 
construction and repair and maintenance of State 
highways and to meet the Federal aid fund. All 
State funds and Federal funds must be expended on 
the system of State highways. One-third of the 
State highway fund is apportioned among the various 
counties by the commission in accordance with such 
rules as it may adopt, to be expended under the 
supervision of the State highway commission. It 
would seem, therefore, that if 25 per cent of the 
automobile money is in the first instance subtracted 
from the total fund and turned over to the counties 
and if one-third of the remainder is later turned over | 
to the counties, it is apparent that the State has 
absolute jurisdiction over only 50 per cent of the 
automobile money. The total automobile fund for 
the year 1917 amounted to $263,032. If the fund 
was handled as above indicated, this would give the 
State jurisdiction over $131,516 for expenditure 
during 1918, exclusive of balance on hand, which 
amounted to about $27,000, or a total of about 

$160,000. 

Local.—These revenues are derived from general 
county taxes and taxes on special and local assess- 
ment districts and from bond issues. The general 
county tax levied by the county commissioners must 
not be less than 2 mills and not more than 5 mills. 
There is also a $2 per capita tax on each male per- 
son between 21 and 50 years of age. These taxes 
apply to property and persons outside of cities in 
which a like tax is levied for streets. 

The local fund applied to roads and bridges during 
1916 amounted to approximately $3,500,000. 

Of the forest reserve moneys received by the State 
under the act of Congress of May 23, 1908, 663 per 
cent is apportioned to the various counties in which 
such forest reserves are situated in proportion to the 
acreage of such reserves. During 1917 the fund 
applied to roads amounted to $77,746. 

BONDS. 

The county commissioners may issue bonds for 
the improvement of State or main highways, but 
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no indebtedness can be incurred in excess of $10,000 
unless authorized by a majority vote of the electors. 
The indebtedness of a county is limited to 5 per cent 
of the assessed valuation. Bonds issued for a road 
improvement district must be paid in 10 years from 
the date of issue. The total road and bridge bonds 
outstanding on January 1, 1915, amounted to 
$2,224 000. 

NEBRASKA. 
DEVELOPMENT. 

State participation in road building in Nebraska 
is limited to a small amount of State aid to roads 
and bridges administered by the State board of 
irrigation, highways, and drainage. The State con- 
tributes about 10 per cent of all road and bridge ex- 
penditures and exercises supervisory control over 
nearly 20 per cent of all road and bridge funds, ex- 
clusive: of Federal aid. 

The policy of aiding in the construction of large 
bridges originated in 1911 when a State-wide tax of 
one-fifth mill was levied for the purpose of creating 
a State-aid bridge fund. This tax has been levied 
each year since that time, and with the proceeds the 
State has been paying one-half of the cost of con- 
struction and maintenance of bridges over 175 feet 
in length. 

The State-aid policy was further enlarged and 
strengthened in 1917 by providing a 65/100 mill 
State-wide levy, the proceeds from which will be 
used for State aid to roads, to be expended, together 
with Federal aid and local funds, under the direction 

of the State board of irrigation, highways, and 
drainage. 

The total expenditures by all road forces of the 
State during the year 1917 amounted to approxi- 
mately $4,603,400. 

ORGANIZATION. 

The highway organization of the State and the 
relation existing between the State and local forces 
is shown on the accompanying diagram. 

State.—The State board of irrigation, highways, 
and drainage is vested with control over State aid 
to counties and with supervisory powers over the 
construction of Federal aid projects. The State 
board is composed of the governor, the attorney 
general, and the commissioner of public lands and 
buildings. 

The State engineer, appointed for a two-year term 
by the board, is their secretary and chief executive 
official. His salary is $2,500 per annum. The 
State board may also appoint three persons well 

versed in road building, who are to act without salary 

in an advisory capacity and who constitute the ad- 

visory board. The State board may also appomt an 



engineer who shall be a civil engineer and practical 
road builder who shall act as secretary to the advisory 
board and be known as the State highway engineer. 
The State engineer has been appointed to this posi- 
tion and, therefore, occupies the quadruple position 
of State engineer, State highway engineer, and sec- 
retary to the State board and to the advisory board. 
Assistants to the State highway engineer are em- 
ployed by the State board. 

Local organization.—County boards are organ- 
ized either under the county board of commissioners 
plan or under the county board of supervisors plan. 
Counties which have a township organization have 
county boards of supervisors; others have county 
commissioners. In both classes of counties the gen- 

eral control of all roads under the authority and direc- 
tion of the county board is vested in a county high- 
way commissioner appointed by the county board. 
Each county not under township organization is 
divided into from three to five districts and one com- 
missioner is nominated from each and elected by the 
voters of the entire county, one being elected bien-' 
nially. The county commissioners so elected con- 

stitute the county board of commissioners and has 
general supervision over roads and bridges in the 
county. They divide the county into districts, for 
each of which an overseer is elected. The road over- 
seers are responsible to the county highway commis- 
sioner. Road dragging districts may be established 
and a superintendent ot dragging may be appointed 
for each district. 

The counties under township organization are 
divided into seven supervisor districts, each district 
electing a supervisor, the seven constituting the 
county board of supervisors. This board divides the 
county into townships. Each supervisor has charge 
of the expenditure of county funds apportioned out 
of the county treasury for his district. 

Counties under township organization may vote 
to have township supervisors, in which event one 
supervisor is elected for each township and the 
supervisors thus elected constitute the county board 
of supervisors. The governing body of the town- 
ship known as the township board, consists of a town 
clerk, an assessor, and a justice of the peace. Each 
year the township board selects one of its number as 
township highway superintendent, to have charge 
of all township road and bridge work. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The public roads of Nebraska comprise about 
80,300 miles, of which about 1,300 miles, or 1.7 per 

cent have been surfaced. For the purpose of fixing 
responsibility for construction, control, and main- 

tenance these roads may be divided into three 
classes, namely, State-aid roads, county roads, and 
township roads. 
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State-aid roads.—The designated system of 
State-aid roads, on which State and Federal tunds 

will be applied, together with local funds, includes 
about 4,000 miles. After improvement these roads 
will be maintained by the counties under State 
supervision. 

The State board is authorized to furnish all bridge 
plans for structures costing over $500 each and to 
advise with county boards in regard to the building 
of roads and bridges, and upon request of the county 
boards to assist in the preparation of plans and in 
the supervision of work of construction and main- 
tenance. toads and bridges built or maintained 
with the aid of State or Federal aid funds must be 
constructed under the supervision of the State board. 
The State board has no authority to designate on its 
own initiative the roads to be constructed with State 
or Federal aid funds, such power being vested 
specifically in the county boards. Construction con- 
tracts on State-aid roads and bridges are let by the 
county and State acting jointly. 

Applications for State-aid on bridges are initiated 
by county authorities. The State pays one-half of 
the cost of construction and one-half of the cost of 
maintenance exceeding $100 per annum on State-aid 
bridges 175 feet in length and over. The proportion 
of the cost of construction of State-aid roads to be 
borne by the State and the counties is not definitely 
fixed. 

County roads.—All roads in counties not under 
township organization and not included in the State- 
aid system and to which county funds are contrib- 
uted, and all roads in counties under township organ- 
ization to which county tunds are contributed may 
be considered county roads. 
Township roads.—All roads in counties under 

township organization except those to which county 
or State funds are contributed may be considered 
township roads. 

REVENUES. 

State.—A State tax of one-fifth of a mill is 
levied annually, the proceeds from which are used to 
aid the counties in constructing and maintaining 
bridges of 175-foot span and over. A State tax of 
so Of a mill is also levied, the proceeds from 
which are used to aid the counties in constructing 
roads. Of the one-fifth mill tax which produces 
about $110,000, approximately $105,000 or 95 per 
cent of the total raised is available for expenditure. 
There has been appropriated by the legislature 
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$320,000 for State aid to roads for each of the years 
1917 and 1918. The 553, mill tax is expected to 
raise about $327,500 a year, but any balance over 
$320,000 a year appropriated by the legislature will 
accumulate in the State treasury pending further 
legislative action. 

State-aid funds for State-aid roads and bridges, 
therefore, amount at present to about $425,000 a 
year. State-aid road money together with the 

-Federal-aid road money is apportioned to the 
various counties on the basis of area, mileage of post 
roads, and population, each having a weight of one- 
third. Project districts each containing not over 
five counties have been established and all State and 

Federal funds in each district will be considered as a 

unit for such district and will be available for ex- 

penditure on a single project each year. By this 
arrangement it will not be necessary to build a road 
in each county each year, but it is planned to build a 
road in each county during the five-year period. 

Local revenues.—Road and bridge taxes are 
levied by the county commissioners or the boards of 
supervisors. The road tax shall not exceed 5 mills 
and the bridge tax not to exceed 4 mills. The pro- 
ceeds from inheritance taxes and net receipts from 
the registration and licensing of automobiles are 
used for road construction and maintenance. In 
counties not under township organization, one-half 
of all the money collected constitutes a county road 
fund, and is divided equally among the commis- 
sioner districts. The other half is apportioned to 
the districts for expenditure under the direction of 
road overseers. In counties under township organi- 
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zation, one-half of the road money collected from 
taxation constitutes the district road fund and one- 
half constitutes the town road fund. 

On petition of a majority of resident freeholders 
of any road district or township, the county board 
may levy a tax from not less than 5 nor more than 
25 mills on the taxable property of the districts, the 
proceeds to become a part of the road fund of the 
district or township. All road taxes must be paid in 
cash. Any available county funds may be used in 
the construction or maintenance of State-aid roads, 

or a special levy of not to exceed 5 mills may be 
made by the county for this purpose. The local 
expenditure from all sources during 1916 is esti- 
mated at about $4,300,000. 

BONDS. 

County precincts and townships or cities may 
issue bonds for the construction of bridges upon 
three-fifths vote of the electors. When bonds are 
issued a special tax shall be levied by the county 
commissioners or boards of supervisors on the 
county, district, or township as the case may be, 
the proceeds of which are to be used for the payment 
of interest on the bonds which must not exceed 7 
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per cent, and for the creation of a sinking fund with 
which to redeem the bonds at maturity. Townships 
and precincts may issue bonds in amounts not to 
exceed 10 per cent of the taxable valuation for 
roads and bridges when authorized by a two-thirds 
vote. In counties having a population of over 
20,000 bonds may be issued for the improvement of 
special roads on petition of property owners and the 
money to pay the interest and principal on the 
bonds may be assessed against the lands lying within 
2 miles of the road improved. So far as can be 
ascertained no county, township, or district bonds 
have been issued. 

NEVADA. 
DEVELOPMENT. 

State participation in road improvement was first 
manifested in Nevada in 1911 by the appropriation 
of $20,000 to equip convict camps used under the 
supervision of the State engineer in the construction 
of trail roads. The State legislature from time to 
time designated certain roads as State roads, but 
placed the burden of construction and maintenance 
on the counties in which they were located. 

State funds were not again made available for 
road improvement purposes until 1917, at which 
time the State highway department was organized. 
A system of State highways was selected and a 
fund was provided for its improvement under the 
supervision of the State highway department. 
Highway improvement prior to 1917 was almost 

entirely under the charge of the local officials, and 
due to the limited travel, soil, and climatic conditions 
graded and drained earth roads comprised the prin- 
cipal type of construction. However, on January 
1, 1917, 320 miles, or 2.6 per cent, of the total road 
mileage of the State had been surfaced, while 1,800 
miles, or 14.8 per cent, had been graded and drained. 

During the year 1916 local expenditures for road 
and bridge purposes amounted to $275,000, no 
State funds being available for use during this 
period. 

During the year 1917 a total expenditure of 
$336,796 was made by all road forces of the State 
for highway purposes. Of this amount $36,796, or 
10.7 per cent, was contributed by the State. 

ORGANIZATION. 

The organization of the road forces of the State 
and their relation is shown on the diagram. 

State.—The department of highways is composed 
of the board of three highway directors appointed 
by the governor for terms of three years, and the 
State highway engineer appointed by the board. 
Such assistant engineers, clerks, and other assistants 
as may be required are employed by the State 

highway engineer at rates of compensation fixed by 
the board. 

The State highway engineer as executive official 
of the department has full charge of all work in the 
State road system, general supervision over the 
expenditure of State funds allotted to the counties 
for aid in the construction of important local roads, 
is required to establish standards of construction 
best adapted to the sections of the State and to 
advise with and require reports from’ the various 
local officials throughout the State. 

County.—The county board of commissioners, 
consisting of three members and in counties with 
more than 4,000 voters of five members, elected for 
terms of two and four years, with the county assessor 
and district attorney, comprise the board of county 
highway commissioners, vested with jurisdiction 
over the construction and repair of all county 
roads. This board may appoint a county road super- 
visor as its executive official, or on petition of the 
interested residents the board may appoint a board 
consisting of one or three road commissioners for 
each district created by the board. The commis- 
sioners thus appointed may subsequently be elected 
if desired by the residents of the district. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 12,182 miles of public road in Nevada are, 
for the purpose of fixing responsibility for control, 
construction, and maintenance, divided into two 
groups, v1z, State highways and county roads. 

The State highways.—These comprise 1,400 
miles of road selected by the State legislature for 
improvement under the supervision of the depart- 
ment of highways with Federal and State funds. 
All surveys, plans, specifications, etc., are made by 
the department and approved by the United States 
Secretary of Agriculture, if the use of Federal funds 
is contemplated. Construction may be executed 
by convict labor under the supervision of the de- 
partment, or the work may be let through contract 
by the department. During progress the work is 
under the supervision of the inspector assigned by 
the State highway engineer. 

Monthly payments covering 85 per cent of the 
completed work may be authorized by the State 
highway engineer, the claim for which, however, 
must be approved by the State board of examiners. - 

Final payment covering all remaining balances — 
is made in a similar manner when the completed 
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work has been accepted by the State highway 
engineer or his representative. 

Completed roads of this group are administered 
and maintained by the department of highways at 
State expense. 

County roads.—All other public roads of the 
State are classed as county roads and are further 
subdivided into main county roads and general 
county roads, according to the amount of travel 
thereon. When a road of either classification is im- 
proved, it is known as a standard county road. It 

‘is intended to improve the roads of each county in 
the order of the amount of travel sustained. Im- 
provements are made under the order and direction 

of the county board of highway commissioners. 
However, when State-aid funds are utilized, the 
department of highways prescribes standards of con- 
struction to be followed. Plans and specifications 
are required for all improvements costing $500 or 
more, and the use of perishable materials for bridge 
and culvert construction, while not entirely forbid- 
den by law, is restricted to temporary or emergency 
repairs. 

Whenever the estimated cost of improvement is 
$500 or more, the county board of highway commis- 
sioners is required to advertise for bids. 
may be rejected and the work done by day labor, 

or the contract may be let. 
The State highway engineer may, on request of 

the county board, take charge of and supervise any 

county work. 
Completed roads of this group are maintained by 

county officials at county expense. 
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REVENUES. 

TheState highway fund for the year 1917 was com- 

posed of an appropriation of $40,000 made by the 
legislature; the proceeds of the 34-muill State-wide 
tax, which produced $128,509.63; the net proceeds 
of the motor-vehicle tax collected in counties in 
which sections of the State highway are located 
amounted to $25,000; one-sixth of the net proceeds 
received by the State racing commission from the 
sale of parimutuels, which amounted to $11,365.16;, 
making a total of $207,728.14. Also from the auto- 
mobile road fund there was the sum of $12,853.35 

collected in previous years from automobile licenses. 
In addition thereto about $117,331.14, which com- 

prised the county State highway fund, was raised 
by a 7%-mill tax levied by the counties in which 
were located sections of State highways. This fund, 
combined with Federal or State funds, is expended 
by the department of highways on the State high- 
way system and can be used for no other purpose. 

The State highway fund is available for the sup- 
port of the department of highways, the construc- 
tion of highways and their maintenance, and for 
allotment of State aid to counties not having State 
highways in their borders. The State aid thus 
allotted to counties consists of the amount contrib- 

uted to the State highway fund by reason of the 
5-mill State-wide tax less the proportionate share 
of the overhead of the department of highways, and 
an additional sum equal to the county’s share of the 
Federal aid allotted to the State. 

County.—The counties in which no State high- 

ways are located are entitled to a refund of the net 



motor-vehicle license fees paid by the residents of 
the county. Such fees are credited to the auto 
road-repair fund available for expenditure by the 
county board. 
A general county road tax at a rate not exceeding 

one-fourth of 1 per cent may be levied by the county 
board and expended in the various districts in which 
collected. A special tax at a rate not exceeding 30 
cents on $100 valuation may, on petition of a ma- 
jority of the property owners of the district, be 
levied on all taxable property in the district. This 
tax may be paid in labor. 
A poll tax at the rate of $3 is levied on all male 

inhabitants between the ages of 21 and 60. The 
proceeds of this tax are expended in the districts 
in which collected. 

BONDS. 

Counties may, when authorized by a majority 
vote of the electors of the county, issue serial-type 
bonds for a term not exceeding 40 years in amounts 
not exceeding 3 per cent of the assessed valuation 
of the county. The rate of interest is fixed by the 
county board, but shall not exceed 6 per cent. 

There was outstanding on January 1, 1915, a total 
of approximately $38,000 road and bridge bonds 
issued by counties. 

NEW HAMPSHIRE. 

DEVELOPMENT. 

State interest and participation in road construc- 
tion and maintenance has been a permanent policy 
since 1903, is extended to asystem of State highways, 
trunk-line highways, and to State-aid roads, and is 
administered by a State highway department. 

State participation began in 1903 with the appro- 
priation of funds for special projects. However, in 
1905 steps were taken to designate and assist in 
the construction of a system of State roads, and since 
that date State assistance has been granted each 
year. 

In addition to the construction of roads which are, 

in general, of State importance, provision has been 

made for State aid in the construction of important 
local roads. 

On January 1, 1917, 1,900 miles, or 13.5 per cent 
of the total road mileage of the State, had been 
surfaced. Sixty-seven and five-tenths per cent, or 
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1,280 miles, of this improved mileage had been con- 
structed under the State highway or State-aid plan. 

During the year 1916, $414,669 of State funds and 
$430,742 of local funds were expended by or under 
the supervision of the State highway commission. 
The total expenditures during the year by all forces, 
State and local, reached $2,045,410. The State thus 
contributed 21.4 per cent and exercised supervision 
over 41.3 per cent of all expenditures. 

During the year 1917 the total expenditure by all 
forces reached $2,240,000. 

ORGANIZATION. 

The organization of the State for highway control, 
the State highway department, the local units, and 
the relation between State and local officials is 
shown in the chart given. 

State.—In charge of State work on either the 
State trunk lines or State-aid roads is a State high- 
way commissioner appointed by the governor for a 
term of five years. 
road builder and is executive head of the depart- 
ment and technical head of the engineering forces. 
The staff consists of technical and clerical help out-_ 
lined in the chart. For purposes of control he has 
divided the State into eight divisions with a division 
engineer in charge of each. Each division engineer 
is assisted by the necessary surveyors and inspectors, 

and he appoints construction and maintenance fore- 
men, with the approval of the commissioner for 
trunk-line and State-aid work. Most of the work is 
done by force account or day labor, although the 
work can be let on a contract basis according to law. 
Foremen are usually paid annual salaries to keep 
them available for continuous service. 
Town.—Authority over road and bridge affairs 

in organized towns is vested in a board of selectmen 
elected annually at the town meeting. The board 
selects from one to three highway agents who super- 
vise and execute construction and maintenance of 
town roads, or the town may be divided into dis- 
tricts each under the charge of a surveyor of high- 
ways appointed by the board. The affairs of towns 
not organized are administered by the county board 
of commissioners. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 14,020 miles of public roads in New Hamp- 
shire are divided for the purpose of fixing responsi- 
bility for control, construction, and maintenance 
into four groups, namely, State highways, trunk- 
line or cross-State highways, State-aid highways, 
and town roads. 

State highways.—These comprise 135 miles of 
highway selected by the legislature to be constructed 

He is required to be a competent 
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- and maintained at State expense under the direction 
of the State highway commissioner, 

Trunk-line or cross-State highways.—These 
comprise about 584 miles of road selected in a 
general way by the State legislature, the details of 
location being left to the State highway commis- 
sioner. Such roads are constructed by the State 
highway department at State and town expense, the 
towns contributing in general 50 per cent of the 
cost, although the poorer towns may be permitted 
by the commissioner to contribute a lesser per- 
centage. Roads of this group are maintained by 
patrolmen under the supervision of the State high- 
way department, and are paid with local funds and 
State funds derived from the registration of motor 
vehicles. All construction work on State highways 
and trunk-line or cross-State highways is under the 
charge of the State highway commissioner. Con- 
tracts are let for work involving the expenditure of 
$1,000 or more, while force account labor is used on 

_ work of lesser amount. 
State-aid highways.—These comprise 671 miles 

of important local roads selected by joint agreement 
between the State highway commissioner and the 
county or town boards. Such roads are improved 

by the towns under State inspection and supervision, 
the cost of the work being borne as follows: One- 

sixth to three-fourths of the total cost is paid by 

the State, the percentage being dependent on, and 

inverse to, the assessed valuation of the towns 

affected. State aid may not be expended on local 

roads until the existing mileage of trunk-line or 

HIRED LABOR HIRED LABOR } HIRED LABOR 

cross-State highways in the towns concerned has 
been improved. 

Improved roads of this group are maintained in a 
manner similar to that described under trunk-line 

and cross-State highways. 
Town roads.—These comprise all other roads of 

the State. They are constructed and maintained by 

town forces at town expense. 

REVENUES. 

State funds.—The State funds for highway im- 
provement are provided by legislative appropriation 
and for the year ending August 31, 1918, the follow- 
ing amounts are available: 

1. For the support of the State highway depart- 
ment, maintenance of State highways, maintenance 
of trunk-line and cross-State and State-aid high- 
ways, $450,000. Of this amount $350,000 will be 

collected from motor-vehicle licenses and will be 
disbursed as follows: Thirty-five per cent to the 
State-aid roads, 65 per cent to trunk-line and cross- 

State highways. 
2. For construction of trunk-line and cross-State 

highways and to meet Federal-aid funds, $200,000. 
State funds for State-aid purposes, either trunk- 

line or cross-State highways, and State-aid high- 
ways are apportioned among the towns as follows: 

1. To towns of $100,000 or less assessed valua- 

tion, $3 for each dollar appropriated by the town. 

2. To towns of more than $100,000 and less than 

$250,000 assessed valuation, $1.25 for each dollar 

appropriated. 



3. To towns of more than $250,000 and less than 

$1,000,000 assessed valuation, $0.60 for each dollar 

appropriated. 
4. To towns of more than $1,000,000 and less than 

$3,000,000 of assessed valuation, $0.25 for each 

dollar appropriated. 
5. To towns of more than $3,000,000 assessed 

valuation, $0.20 for each dollar appropriated. 
The towns are required to contribute to this fund 

in the following ratios: 
1. Towns with an assessed valuation of less than 

$2,000,000, $1 for each $1,000 of valuation. 

2. To towns of more than $2,000,000 and less than 

$3,000,000 assessed valuation, $0.75 for each $1,000. 

3. Towns of more than $3,000,000 and less than 

$5,000,000 assessed valuation, $0.50 for each $1,000. 

4. Towns of more than $5,000,000 and less than 
$15,000,000 valuation, $0.334 for each $1,000. 

5. Towns of more than $15,000,000 valuation, 

$0.25 for each $1,000. 

Town.—In addition to the contribution to the 
State-aid fund town funds are raised by a tax levied 
by the town board. This tax may not be less than 
one-fourth of 1 per cent of the assessed valuation 
and may not produce a fund in excess of $50 per 
mile of road in the town. 

BONDS. 

On September 1, 1914, there was outstanding a 
total of $675,000 of State highway bonds. These 
are of the deferred serial type, fall due between 1915 
and 1924, and bear interest at 3 and 34 per cent. 

NEW JERSEY. 
DEVELOPMENT. 

From the standpoint of State participation in road 
work New Jersey was the pioneer in point of time. 

It deserves the distinction of being the first State to 
adopt the principle of State aid, but it was not until 
1917 that a State highway system was established. 
At present the State has absolute control over approxi- 
mately 4.5 per cent and supervisory control over the 
maintenance of 21 per cent of the total road mileage 
of the State. The first actual appropriation for 
State aid was made in 1892, and amounted to 

$75,000, but during the fiscal year, November 1, 
1917, to October 31, 1918, the State funds available 
for construction and maintenance of State and State- 
aid roads amounted to over $5,500,000. 
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When the State-aid plan was first adopted the 
initiative for State-aid work was vested with local 
authorities. Contracts were let by local authori- 
ties while the general inspection and supervision . 
was vested in State authorities. In general this 
plan still obtains so far as State-aid work is con- 
cerned. At present about 2,100 miles have been 
constructed through the aid of the State. The con- 
tributions from State funds have amounted to about 
$9,500,000. The first State-aid law provided that 

abutting property owners pay 10 per cent of the 
cost, the State one-third and the county the balance. 
In 1902 the law was so changed as to provide that 
no part of the cost was to be assessed against the 
abutting property except in the form of regular 
taxation. 

The urgent need for a connected system of State 
highways over which the State could exercise abso- 
lute control was met by the establishment in 1917 
of a State highway system to be improved and main- 
tained entirely at State expense. During 1916 the 
highway department expended $1,167,843 of State 
funds for construction, maintenance, administra- 
tion, and engineering on State-aid roads, while 
$2,616,511 was expended by local authorities for 

the same purpose. In addition to this the local au- 
thorities expended about $2,000,000 for local road 
purposes. 

During 1917 the total expenditures by all forces 
reached $6,280,000. 

ORGANIZATION. 

The organization of the highway forces of the 
State and the relation existing between them is 
shown on the diagram herewith. 

State.—The State highway department is con- 
trolled by a board known as the State highway com- 
mission. It is composed of the governor, ex officio 
member, and eight members appointed by the goy- 
ernor. ‘Two of the commissioners must be civil en- 
gineers and all serve without salary. It is a con- 
tinuous body, two members being appointed each 
year for terms of four years. The State engineer, 
appointed by the governor and whose salary is fixed 
by the State house commission, acts in an advisory 
and supervisory capacity to the highway department. 

The chief executive officer of the department is the 
State highway engineer, who must be a qualified and 
competent engineer, skilled and experienced in road 
construction and maintenance. He is elected by 
the commission for a term of five years, and his com- 
pensation is fixed by the commission. The com- 
mission also elects and fixes the compensation of an 
assistant State highway engineer, whose qualifica- 
tions and term of office are the same as the State 
highway engineer. The commission or the State 
highway engineer, or the assistant State highway 
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engineer, subject to the approval of the commission, 
appoints and fixes the compensation of such other 
assistants and employees as may be necessary. 
Such assistants and employees are appointed and 
hold office in accordance with civil service procedure. 

Under the State highway engineer there are three 
division engineers. Resident engineers and inspec- 
tors handle the State road work, while county engi- 
neers handle the State-aid work. These officials re- 
port to the State highway engineer through the 

division engineers. 
The commission has full control and direction of 

construction and maintenance of State highways and 
the elimination of grade crossings thereon. It may 
acquire rights of way by condemnation, purchase, 
or donation. It may acquire toll roads or bridges. 
It provides standards to which all State-aid roads 
must conform. It has general supervisory powers 
over State-aid construction and maintenance. All 

State and State-aid bridge work is under the general 

supervision of the bridge engineer of the public 

utilities commission, who, in addition to his duties 

with this commission is the head of the bridge 

division of the State highway department. 

Local.—The boards of chosen freeholders have 

charge of the construction and maintenance of 

county roads and cooperate with the State highways 

department in the construction and maintenance of 

State-aid roads. The members are elected by the 

people for terms of three years and draw a per-diem 

allowance for the time actually employed. This 

body is responsible for the levying of road taxes and 
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for the payment of accounts incurred in the construc- 
tion and maintenance of county roads and the coun- 
ties share of State-aid roads. County engineers may 
be appointed by the boards of chosen freeholders 
usually for terms of 5 years. County engineers have 
charge of engineering, construction, and maintenance 
of county roads and cooperate with the division en- 
gineers of the State highway department in the con- 
struction and maintenance of State-aid roads in their 
respective counties. When engaged on State-aid 
work the salary of the county engineer is paid by the 
county and State jointly. The county supervisors 
of roads, appointed by the county board of chosen 
freeholders, have immediate charge under the county 
engineer of maintenance of county roads in their re- 
spective counties. The township’s road work is car- 
ried on by an elective committee of three or more 
members and an overseer who is elected by the peo- 
ple, or appointed by the township committee for each 
district in each township. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The public roads of New Jersey, comprising about 
14,800 miles, are for the purpose of fixing responsi- 
bility for construction, control, and maintenance, 

divided into four groups; namely, State highways, 
State-aid roads, county roads, and township roads. 

State highways.—A system of State highways, 
embracing 15 routes and including 660 miles, was 
designated by an act of the legislature approved 
March 13, 1917. These roads are to be laid out by 
the State highway commission, and are to be con- 



structed by contract or with prison labor of granite, 

asphalt or wood blocks, asphalt or other durable 

material. The State will have absolute control of 

construction and maintenance and will pay the entire 

cost of construction from the 1 mill State-road tax. 

The maintenance costs will be paid from the auto- 

mobile fees fund and from such other State funds as 

may be available. The State may take over any 

public road on the State highway system and pay 

the entire cost of maintenance. 

State-aid roads.—These are roads constructed 

and maintained with joint funds provided by the 

State, counties, and townships. Petitions for State- 

aid originate with the county boards of chosen free- 

holders or with township committees. Petitions are 

passed upon by the State highway commission. 

Surveys are made by county engineers with State 

approval and at the joint expense of the State and 

counties. If petitions originate with townships, 

the surveys are made and paid for by the State. 

The final approval of plans, specifications, and esti- 

mates rests with the State highway commission. 

The contracts are awarded by the boards of chosen 

freeholders or township committees on approval of 
the State highway commission, or the work may be 
done by day labor. Immediate supervision of con- 
struction and maintenance rests with the county or 
township subject to general inspection and supervi- 
sion by the State highway department. 

Payments up to 80 per cent of work done are made 
by the State and counties on engineer estimates as 
the work progresses. When final payment is made, 
5 per cent of the total estimate is withheld for one 

year from date of acceptance as a guarantee. The 
State pays 40 per cent of the cost of construction, 
but townships may contribute 10 per cent, in which 
event the county pays 50 per cent. If the petition 
for State-aid originates with the township, the State 
may pay 50 per cent of the cost and the township 
50 percent. The State pays 20 per cent of the cost of 
bridges, when constructed in conjunction with State- 
ald roads. 

State-aid roads are maintained by the counties or 
the townships at joint expense, usually 50 per cent by 
the State and 50 per cent by the county or the town- 

ship. The State may compel proper maintenance by 
withholding future allotment of State aid. Up to 
January 1, 1917, a total of 2,112 miles of State-aid 
road had been constructed, while 2,487 miles were 
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classed under the State-aid system for the purpose 
of maintenance. 

County roads.—These are constructed and 
maintained entirely at county expense. There are 
about 2,400 miles of county roads in the 21 counties 

of the State. 
Township roads.—These roads are constructed 

and maintained by the townships and include all 
other roads in the State not included in the above 
groups, except roads in boroughs, villages, cities, 
and towns. There are also about 12 miles of toll 
roads in the State. 

STATE REVENUES. 

In March, 1917, the legislature provided a five- 
year State-road tax of 1 mill, the proceeds from 
which are to be used at the discretion of the State 
highway commission for the construction of State 
highways. 

An annual appropriation is made for State aid and 
for the administration of the highway department, 
out of which the State pays 40 per cent of the cost © 
of State-aid roads, the counties or townships paying 
the balance. This money is apportioned at the dis- 
cretion of the State highway commission. 

The net receipts from automobile fees fund are 
used principally for the maintenance of State-aid 
roads, the State ordinarily paying 50 per cent of the 
cost. These funds are apportioned at the discretion 
of the State highway commission, usually on the 
basis of mileage, traffic, population, and assessed 
valuation. Annually there is set aside $105,000 
from the automobile money, $5,000 for each county 
for State aid in construction and maintenance of 
selected township roads; 

In 1917 the legislature made an appropriation for 
the maintenance of State prisoners used on State 
highways, 

The State revenues available for the fiscal year 
November 1, 1917, to October 31, 1918, are estimated 
as follows: 

State tax for construction of State highways......... $3, 000, 000 
Appropriation for administration and State aid..... 500, 000 

Automobile fees funds for maintenance and State 

aid to townships. F2cee Se SESE ae hee eee ae 2, 000, 000 

Appropriation for maintenance of State prison labor. - 75, 000 

Lota irae os wate a were aa tate, vate See em eer 5, 575, 000 

LOCAL REVENUES. 

It is impossible to say how much will be expended 
during the current fiscal year by counties or town- 
ships, but as the expenditures were approximately 
$4,600,000 during 1916, including $2,600,000 -con- 
tributed to meet State aid, it is safe to say that the 
expenditures during 1918 will at least equal that 
amount. 

= 
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BONDS. 

No State bonds have been issued for road im- 
provement. Counties and townships are author- 
ized to issue bonds for road and bridge construction. 
The limit of the indebtedness is 2 per cent of the 
assessed valuation for counties and 7 per cent for 
townships. For township bonds a referendum vote 
is provided for in case taxpayers representing 10 per 
cent of the assessed value of the property in the 
townships sign a petition for them. County boards 
of chosen frecholders may issue bonds without a 
referendum vote. The terms of all bonds are limited 
to the probable life of the improvement for which 
the bonds are issued as follows: For stone, concrete, 
and iron bridges, 30 years; for roads built of concrete 

6 inches thick or of blocks of any material, or sheet 
asphalt laid on concrete foundation, 20 years; for 
bituminous concrete construction, 15. years; for 
water-bound macadam surfaced with bitumen, 10 
years; and for gravel, 5 years. The law also pro- 
vides that all bonds be paid off by the deferred serial 
method, the first payment commencing not more 
than two years from the date of issue. County and 
township bonds outstanding November 30, 1914, 
amounted to $14,011,000. 

NEW MEXICO. 
DEVELOPMENT. 

State aid to road construction in New Mexico is 
extended by the terms of new legislation enacted in 
1917 to a system of State roads to be constructed 
with Federal or State funds combined with local 
funds, and is administered by a State highway com- 
mission. State aid in New Mexico antedates state- 
hood, as for a period of several years the Territorial 
legislature provided funds at irregular intervals for 
aid to various local road projects. In 1909 a Terri- 
torial highway commission was authorized, and addi- 
tional legislation affecting the powers and duties of 
this body was enacted in 1912, in 1915, and again 
in 1917. 

A system of State roads comprising a total mileage 
of 6,250, or 52.5 per cent, of the total mileage of 
public roads in the State, has been selected for im- 
provement under the direction of the State highway 
commission. Funds for the State’s share of the 
cost of this work are provided by means of a State- 
wide tax and a portion of the motor-vehicle revenues. 
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On January 1, 1917, 550 miles, or 4.6 per cent, of 
the total road mileage of the State were reported as 
surfaced, and a total of 846 miles, or 7.1 per cent, 

was reported as improved, the improvements having 
been carried out mainly under State supervision. 

The total expenditures during the year 1916 for 
road and bridge purposes reached $828,952. Of this 
amount, $385,685 of State funds and $43,267 of 

local funds were expended by or under the super- 
vision of the State highway commission. Thus the 
State contributed 46.5 per cent and supervised the 
expenditure of 52 per cent of the total. 

During the year 1917 a total of $846,000 was 
expended by all forces. 

ORGANIZATION. 

The organization of the road forces of the State 
and the relation existing between them is shown by 
the diagram. 

State.—The State highway commission, a_bi- 
partisan contmuous body composed of three mem- 
bers appointed by the governor for terms of six 
years, is at the head of the highway improvement 
work of the State. The State highway engineer 
appointed by the commission is the administrative 
and executive official in charge of all work insti- 
tuted under the direction of the commission. He 
is required to advise with county officials relative 
to local improvements and to require reports and 
statistics from such officials. The State engineer 
has been appointed State highway engineer and 
receives in addition to his regular salary as State 
engineer $1,000 per year as additional compensation. 
The State highway engineer, subject to the approval 

of the State highway commission, is required to 

select the roads upon which State and Federal funds 
may be expended, and in cooperation with the 
county boards he may let contracts for such im- 
provements. The State highway commission is 
required to appoint a county highway superin- 

tendent for each county in the State, or, in the 

discretion of the commission, a superintendent may 
be appointed for two or more counties. The State 
highway engineer with the approval of the com- 
mission appoints such assistants, clerks, etc., as may 
be required. 

The State highway commission and the State 
highway engineer have, in general, the power to 
select the location of and to initiate improvements 
and to supervise the maintenance thereof when com- 
pleted. 
County.—Road and bridge affairs are adminis- 

tered by county boards of commissioners consisting 
of three members elected for terms of two years 
each. The county clerk and county treasurer are, 
respectively, clerk and fiscal agent of the board. 
The county highway superintendent selected by the 
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State highway commission serves as the executive 

official of the board in all road and bridge construc- 

tion and maintenance instituted under its direction. 

Such foremen, assistants, etc’, as may be required 

are employed by the superintendent with the ap- 

proval of the county board. Thus the road forces 
of the county are under the complete control of the 
county superintendent of highways, who in turn 1s 
responsible to the State highway commission. All 
purchases involving amounts of $50 or more made 
by the county superintendent for supplies or ma- 
terials require prior authorization therefor by the 
county board. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 11,873 miles of public road in New Mexico 
are divided for the purpose of fixing responsibility 
for control, construction, and maintenance into two 
general groups, namely, State roads and county 

roads. 
State roads.—These comprise about 6,250 miles 

of road selected by the State legislature for im- 
provement under the direction of the State highway 
commission. This system may be modified or 
extended at the discretion of the commission. 
Improvement of sections of this system may be 

initiated by the State highway commission or by 
the county board. Surveys are executed, plans and 
specifications are prepared by the State highway 
engineer, and submitted to the State highway com. 
mission for approval. If the estimated cost of the 
work is less than $1,000, the work may be done by 
the county or by the State highway engineer by 
force account or by convict or prison labor. If the 
estimated cost exceeds $1,000, bids are requested by 
the State highway engineer and contract may be let 
by him with the approval of the State highway com- 
mission, and the county board concerned, or the 
bids may be rejected and the work completed by 
force account or convict labor. All work on roads 
of this group is executed under the supervision and 
inspection of the State highway engineer. Monthly 
payments covering 85 per cent of the completed 
work as evidenced by the engineer in charge of the 
work may be made on order of the State highway 
engineer. Final payment is made when the com- 
pleted work has been accepted by the State highway 
engineer. The cost of the work may be paid from 
Federal and State funds, or from Federal. or State 
funds and local funds. The local contribution in no 
case may exceed 50 per cent of the total cost of the 
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work, and the State highway commission has no 
authority to compel any county to participate in 
such construction. 

Maintenance of the completed roads of this group 
is executed by the State highway commission at 
State and county expense, the cost being shared 
equally. 

County roads.—All other public roads of the 
State are classed as county roads and are improved 
and maintained at county expense by the county 
board. However, county boards may enter into 
agreement with the United States Secretary of 
Agriculture for the improvement of roads and trails 
within or near the boundaries of Federal Forest 
Reserves. 

REVENUES. 

State.—State-road fund is composed of the pro- 
ceeds of the State-wide one-mill tax estimated at | 
$280,720 for 1917, and one-hai:f of the net revenues 
of the motor vehicle license fund estimated at 
$54,970, or a total for the year of $335,690. 

From this fund an amount sufficient to provide for. 
the needs of the State highway department is 
deducted. From the remainder a further deduc- 
tion of not less than 20 per cent of the original fund 
is set aside for maintenance of State roads. The 
amount then remaining suffers a further deduction 
of an amount equal to the Federal aid fund allotted 
the State. A further deduction is set aside to pay 
the interest and principal of any certificates of 
indebtedness issued in anticipation of the collection 
of the State-road fund and 75 per cent of the remain- 
der is allotted to the various counties of the State — 
in proportion to the assessed valuation of the 
property therein exclusive of the property within 
the limits of towns containing 2,000 or more inhabi- 
tants, as shown by the latest Federal census. 
thus allotted and not applied for by the counties 
become available the succeeding year for reallotment. 
Money thus allotted to the county must be met by 
an equal amount of local funds, the combined sum _ 
to be expended on the State roads of the county. 
County.—The boards of county commissioners — 

may levy for State-aid purposes a tax at arate not 
exceeding 2 mills on each dollar of assessed valua- 
tion. They may levy for bridge purposes a tax at the 
rate of 1 mill and for general county purposes a tax _ 
at arate not exceedmg 3 mills. Several counties of 
the State have been directed by the legislature to 
levy special taxes in order to raise funds for ‘the 
construction of State roads lying within their — 
boundaries. ; 

BONDS. 

State bonds in the amount of $500,000 have been 
issued for highway and bridge purposes. These 
bonds bear interest at 4 per cent, are of the deferred 

Funds — 
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serial type, and must be redeemed by July 1, 1942. 
Payment of the principal of this issue began on 

- January 1, 1919. 
Counties may, when authorized by a majority of 

the voters thereof, issue sinking-fund bonds in such 
amount which when combined with other outstand- 
ing indebtedness will not exceed 4 per cent of the 
assessed valuation of the county. The interest rate 
may not exceed 5 per cent and the term of the bonds 
may not exceed 30 years. 

On January 1, 1915, 
$157,000 ot county bonds. 

NEW YORK. 
DEVELOPMENT. 

New York was the fifth State to adopt the prin- 
ciple of State participation, the original State-aid 
law having been adopted in 1898. “The first State 
appropriation amounted to only $50,000, and the 
control exercised by the State was relatively meager. 
Since 1898 the control of the State has been grad- 
ually extended. The State organization has been 
strengthened and enlarged and the State appropri- 
ations increased to such an extent that New York 
now has a powerful centralized State highway 
department exercising complete control over the 
construction and maintenance of a State system 

there was outstanding 

-of highways embracing about 18 per cent of the 
total road mileage and supervisory control over all 
other public highways in the State. 

Prior to 1898 all roads were built and maintained . 

by the rural tax payers, about 20 per cent of the 
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total population, representing less than 10 per cent 
of the assessed valuation of the State. At present 
the whole population and wealth of the State is 
drawn upon to build and care for the highways. 

The Higbie-Armstrong law, passed in 1898, pro- 
vided that the cost of roads selected by the county 
and approved by the State should be paid as fol- 
lows—50 per cent by the State, 35 per cent by the 
county, and 15 per cent by the abutting property 
owners, or by the town. The State appropriation 
for the first year, as above indicated, was $50,000. 
From this small beginning has grown the present 
State and county system of highways for which the 
State appropriated upward ot $10,000,000 for 
construction and nearly half a million dollars for 
maintenance during the year 1916. 

In 1898 there was also adopted what is known as 
the Fuller-Plank Act, or the money tax law, by 

which the State agreed to pay one-fourth of the cost 
of maintaining town roads in towns maintaining a 
cash system of taxation instead of the previous 
labor tax system. In 1899 the first State aid dis- 
tributed to towns under this law amounted to 
$34,518. This plan of aiding the towns has been 
gradually broadened and now embraces a certain 
amount of State supervision and control over all 
local expenditures, and a graduated system of State 
aid to towns whereby the State extends a greater 
amount of aid to the poorer towns than to the 
richer ones. As a result, practically all town road 
taxes are now paid in cash and the State fund re- 
quired to meet the town funds amounts to upwards 
of $2,000,000 a year, 



The New York State highway department has 
suffered many vicissitudes during its 20 years of 
existence. These changes have for the most part 
resulted from political changes in the State adminis- 
tration. The first attempt at systematic care of 
highways under State supervision occurred when the 
State engineer and surveyor was placed in charge of 
the expenditure of all: State highway moneys. He 
continued to direct the work until 1909, when a 
partisan State highway commission was estab- 
lished consisting of three commissioners appointed 
by the governor. The law of 1909 also provided for 
the appointment of six division engineers. 

In 1911, the organization was again changed by 
providing for a commission consisting of a State 
superintendent of highways and two ex officio mem- 
bers, namely, the State engineer and the superin- 
tendent of public works. This commission was to 
serve during the pleasure of the governor and the 
organization was strengthened by providing for the 
appointment of two deputies, one to have charge of 
construction and maintenance of State and county 
highways, and one to have charge of State aid to 
towns and bridge work on the highways. 

The department was again reorganized in 1913, 
and the work was placed under the direction of a 
single commissioner known as the commissioner of 
highways. The organization has not been materially 
changed since that date and is described as it exists 
at present in the chapter on organization. 

During 1916, there was expended in New York for 
roads and bridges $20,901,490, of which $11,400,230 
was appropriated by the State. Thus the State 
paid during that year approximately 54 per cent of 
the cost of road construction and maintenance of 
all roads in the State. 

ORGANIZATION. 

The accompanying diagram shows the organiza- 
tion of the highway department. 

State.—At the head of the highway department 
is a single commissioner assisted by three deputy 
commissioners, a secretary, and an auditor. 

The commissioner is appointed by the governor 
with the advice and consent of the senate for a term 
of five years. His salary is $10,000 per annum. 
He has administrative control over all road and 
bridge work in the State, constructed and main- 

tained wholly or in part with State funds. He pre- 
scribes the rules and regulations fixing the duties of 
the division engineers, resident engineers, district, 
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county, and town superintendents, and compels all 
highway officials to comply with the same and carry 
them into effect. He is virtually, therefore, in 
control of all highway activities of the State. He 
selects and appoints the deputy commissioners, the 
secretary, the auditor, and division engineers. All 
subordinate officials and employees are selected 
from the register of eligibles of the civil service com- 
mission. ‘The commissioner fixes the percentage 
which shall be credited by the civil service commis- 
sion for experience and he fixes the salaries of all 
officials and employees whose salaries are not fixed 
by statute. The commissioner works through the 
heads of bureaus and the division engineers who are 
immediately responsible to him for results. 

The first deputy shares with the commissioner the 
executive duties of the department, but is essentially 
the chief engineer in charge of construction of State 
and county highways. He receives a salary of 
$6,000 a year and is required by law to be a civil 
engineer experienced in road building. In the cen- 
tral office under the first deputy there is a resident 
engineer who assists on general supervision, a super- 
vising engineer who acts as general inspector of con- 
struction work, and a supervisor of construction on _ 
special work, a bridge engineer and assistants in 
charge of bridge designs, a chief draftsman, and 
assistants, field engimeers and claim agents. The — 
division of tests which has charge of the physical — 
and chemical testing work of the department is also 
under the first deputy. 

The State is divided into nine divisions, each in 
charge of a division engineer, who has direct super- 
vision over county assistant engineers relative to 
construction and maintenance of State and county 
highways. There are 59 county assistant engineers 
who report to the division engineers in their respec- 
tive districts. The county assistants are responsible 
for both construction and maintenance in their coun- 
ties, but they are assisted by engineers who are 
responsible for construction and maintenance, re- 
spectively. In addition to the county assistant en- 
gineers there are assigned to the division engineers 
one or more resident engineers who act as assistants — 

to the division engineers, and they may be assigned 
to special pieces of work. 

The division engineers report to the State highway 
commissioner through the first deputy. on construc- 
tion matters and through the second deputy on 
maintenance matters. The division engineers have 
charge of making all surveys, plans, specifications, 
and estimates in their respective divisions and cer- 
tify to monthly and final estimates. 

Each division engineer is provided with suitable 
office rooms and the necessary organization properly — 
to carry on the work. Subdivisions of divisional 
offices are usually about as follows: Surveys, clerical, — 
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construction, drafting, inspection, maintenance, and 

estimates, 
The second deputy has charge of maintenance 

work on State and county highways. He receives a 
salary of $5,000 per annum, and is assisted by two 
superintendents of maintenance—one for divisions 1, 
2, 4, and 5, and one for divisions 8, 6, 7, 8, and 9. 
The divisional work under the second deputy is han- 
dled as indicated above. 

The third deputy has general supervision over the 
construction and repair of all town roads, highways 
in Indian reservations, and all bridge work. He is 
also required to see that towns conform to the State 
law and keep uniform financial records and to con- 
duct meetings in the different counties to educate 
the people on highway subjects. He receives a sal- 
ary of $5,000 per annum and is assisted by a deputy, 
who has general charge of office and field forces and 
the work of district supervisors; also an auditor, who 
has charge of town highway accounts. 

For town highway purposes the State is divided 
into 10 districts, each of which is controlled by a 
district supervisor. They are traveling representa- 
tives of the third deputy, and audit town highway 
accounts, inspect work, investigate and report on 

complaints, and exercise general supervision over 
county and town superintendents and reserve super- 
intendents. There are also seven superintendents 
who have charge of road maintenance in Indian 
reservations. 

The secretary of tne commission is the chief ad- 
ministrative officer under the commissioner. He re- 
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ceives a salary of $5,000 per annum. The secretary 
has charge of the divisions of estimates, contracts 
and permits, filing, correspondence and records, and 
civil service, and transmits general orders through- 
out the department. 

The auditor has supervision over all financial trans- 
actions, purchases, supplies, and the care of office 
buildings. 
County organization.—In each county there is 

a board of supervisors whose members are elected 
by a majority vote of the people. They levy taxes 
and have general supervision of county roads where 
such roads exist, and of intercounty and intertown 
bridges, and under certain conditions may take 
charge of town roads. A county superintendent is 
appointed in each county by the board of supervis- 
ors for a term of four years. If the county super- 
visors fail to act, the State highway commissioner 
may make the appointment from the civil service 
eligible list of the county and fix the salary. The 
county superintendents may be removed by the 
State highway commissioner. The county super- 
intendent represents the county in all State and 
county highway matters in his county and is re- 
quired to aid the town superintendents on town 
road work. ‘Their salaries are paid by the counties, 
but they report to the third deputy of the State 
highway department through the district super- 

visors. 
Town organization.—There is in each of the 

932 towns in the State a town board consisting of 
at least three members. They are elected each year 



at the annual town meeting. Town boards are re- 
sponsible for the proper construction and mainte- 
nance of town roads and bridges and for the removal 
of snow from State and county highways. In each 
town there is also a town superintendent, either ap- 
pointed by the town board or elected by the town 
for a term of two years. He is in direct charge of 
the maintenance of all town roads and bridges and 
is subject to the rules-and regulations of the State 
highway department. The town superintendents re- 
ceive from $2 to $5 per day for time actually em- 
ployed, and during 1914 the pay roll of such super- 
intendents amounted to $745,000. They report to 
the third deputy through the county superintendents 
and district st pervisors. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The public roads of New York, comprising approxi- 
mately 80,000 miles are, for the purpose of fixing 
responsibility for construction, control, and mainte- 
nance divided into four groups, namely, State high- 
ways, county highways, county roads, and town high- 
ways. The State and county highways together 
constitute the State system and the town highways 
belong to that class of local roads which are aided 
and supervised by the State. In county roads the 
interest of the State is slight. 

State highways.—These are roads over which 
the State has absolute jurisdiction and for which 
it pays the entire cost of construction and main- 
tenance, except that the towns are taxed $50 per 
mile per annum and villages 14 cents per square 
yard for portions of such highways located within 
their respective corporate limits. The system con- 
sists of 3,772 miles and includes 46 routes prescribed 
by the legislature. Up to the close of the calendar 
year 1917 there had been completed or under con- 
tract 2,621 miles of State highways. 

In designating these routes the legislature fixed 
the termini, the intermediate points, and in some cases 
the exact location, but in most cases the exact 

location was left to the State highway commissioner. 
Bridges and culverts over 5-foot span are not included 
as a part o! the highways and must be provided by 
the towns. Rights of way must be furnished by the 
counties. 

The highway department is required to arrange 
for an equal amount of work in each county each 
year, taking into consideration the mileage of State 
and county highways already completed, and the 
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mileage which remains to be completed. State 
convicts may be used by the superintendent of State 
prisons upon requisition of the State highway com- 
missioner on State and county highways, and, if so 
used, the State highway commissioner shall com- 
pensate the prison department for the use of such 
convicts at a rate based on the value of the labor 
performed, 

County highways.—These are roads which are 
constructed by the State at the joint expense of the 
State and county. The county highway system is 
designated by the State highway commissioner. At 
present there are 8,515 miles in the system, of which 
5,362 miles were surfaced or contracted for at the 
close of the calendar year 1917. Although this sys- 
tem has been designated by the State highway com- 
missioner, the initiative for construction lies with 
the county boards of supervisors. Bridges, culverts, 
and rights of way must be provided in the same man- 
ner as on State highways. 

All surveys, plans, specifications, and estimates 
are prepared by the State, and contracts are let by 
the State after plans and estimates are approved by ~ 
the board of county supervisors, but contracts may 
be let to towns. 

The counties pay variable proportions of the total 
cost of county highways, arrived at as follows: (1) 
The total assessed valuation is divided by the total 
mileage of all roads outside of cities and incorporated 
villages which gives the assessed valuation per mile; 
(2) the assessment for county highways is 2 per cent 
of such assessed valuation per mile, provided that 
the amount paid by the county in any case shall 
not exceed 35 per cent of the total cost. Thus the 
county pays from 8 to 35 per cent of the cost, while 
the State pays the balance. 
visors agree, however, the county may pay 50 per 
cent of the cost. The costs of surveys and enginee1- 
ing are apportioned and paid in the same manner as 
for construction. 
maintained by the State, the maintenance cost being 
paid in the same manner as for State highways. 

County roads.—These roads are built at the sole 
expense of the counties usually from bond issues, and 
are subject to the jurisdiction of the county board of 
supervisors. Approximately 1,000 miles of county 
roads have been constructed. They are maintained 
by the county, with local funds provided for the 
purpose. 
Town highways.—The town highways comprise 

all the roads which are outside the limits of incor- 
porated villages and cities and which do not belong 
to the State and county highway systems or are 
county roads. The total length of town highways 
including roads in Indian reservations is 67,125; of 
this mileage it is estimated that approximately 
12,000 miles have been surfaced up to January 1, 

If the boards of super-. 

Upon completion the roads are 
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1918. Town highways are constructed and main- 
tained at the joint expense of the State and towns, 
but no State aid is given on bridges and culverts of 
over 5-foot span. 

All construction work costing over $500 may be let 
under contract awarded by the town superintendent, 

in accordance with plans, specifications, and esti- 
mates furnished by the district superintendent or 
the county superintendent. All such work is done 
under the direction of the district or county super- 
intendent. The improvement and repair of town 

highways, whatever the cost, may be done without 
letting the work to contract. 

REVENUES. 

a9) 

State.—Appropriations are made annually by the , 
legislature for State and county highways and for 
aid to the towns on town highways, as well as for 
the maintenance and support of the State highway 
department. The funds appropriated for the con- 
struction of State highways and for the State’s share 
of county highways are derived from State bond 
issues. ‘Theoretically, one-half of the funds derived 
from the registration and licensing of automobiles 
are used for the construction and maintenance of 
State and county highways, but as a matter of fact 
the funds are deposited in the State treasury and 
thereby lose their identity before being appropriated 
by the legislature. Furthermore, the amounts an- 
nually appropriated for maintenance are usually 
larger than the amounts derived from the automobile 
registration fees fund. 

On March 30, 1917, there was appropriated and 
made immediately available $4,525,000 for main- 

tenance, repair, and reconstruction of improved State 
and county highways, of which $4,075,000 was 
deposited with the various counties and $450,000 
as a contingent fund deposited in the State treasury 
subject to the requisition of the State highway com- 
missioner. 
An appropriation was also passed by the legislature 

and became a law on April 19, 1917, for the following 

purposes: 

For State aid to towns to be distributed on the basis 
of taxes levied by the towns for repair and im- 

provement of town highways, etc.............-... 
For contributions to counties containing Indian reser- 

vations to be apportioned on basis of not less than 

SPT THM POAC see ce Sete oy se pales ok 2 ess 50, 000 

For construction and improvement of county roads in 

Be RMA COUTL Vea seitt..tieys Boothe 5. cis te Ba kiss eee = 20, 000 

TOO so dne Se aS ete se a eee 2, 050, 000 

In order to receive State aid from the above appro- 
priation, it is necessary for the town to levy a tax 

_to be paid in cash of such amount that when it is 

added to the contribution by the State it will equal 

$30 per mile for all roads outside the limits of all 

incorporated villages and cities. For towns having 
a valuation of less than $3,750 per mile there has 
been established a lower requirement, which is $4 
per thousand of assessed valuation. 

The amount which a town may receive from the 
State is regulated both by the appropriation of the 
town for roads outside of incorporated cities and 
villages, exclusive of bridges and culverts over 5-foot 
span, and its wealth per mile of road, and is deter- 

mined by adding to the town appropriation a per- 
centage which decreases with the increase in the 
valuation. If the valuation of the town is less than 
$5,000 per mile the State will pay 100 per cent of 
the taxes so raised; if it is between $5,000 and $7,000 
the State pays 90 per cent; if between $7,000 and 
$9,000 the State will pay 80 per cent; if between 
$9,000 and $11,000 the State pays 70 per cent; if 
between $11,000 and $13,000 the State pays 60 per 
cent; and if over $13,000 the State will pay 50 per 
cent. ' 

In other words, the aid from the State varies from 

one-third to one-half the expenditure by the town 
inversely with valuation per mile of roads outside 
the limits of incorporated cities and villages. Thus 
the State extends a greater amount of aid to the 
poorer towns than to the richer ones. There is a 
further limitation in the law which provides that no 
allowance by the State shall exceed $25 per mile 
except where the valuation per mile is greater than 
$25,000, when one-tenth of 1 per cent of that valua- 
tion may be allowed. 
An appropriation was made by the legislature and 

became a law April 27, 1917, providing $300,000 
with which to meet the Federal aid apportionment 
for the fiscal year ending June 30,1917. An addi- 
tional appropriation was also made of $100,000, 
which constitutes a revolving fund to be repaid by 
the Federal Government out of Federal aid appro- 
priations for the State. This will enable the State 
to pay the entire cost of its Federal aid projects as 
the work progresses and to be reimbursed by the 
Federal Government to the extent of 50 per cent of 
the total cost when the contracts have been com- 
pleted and accepted. 
A reappropriation of unexpended balances for the 

construction of State and county highways was made 
during 1917, amounting to $7,126,947.63. This 

appropriation was originally made from the proceeds 
of the second bond issue, amounting to $50,000,000, 

authorized in 1912. 
On June 5, 1917, an emergency appropriation of 

$100,000 was made by the legislature for repair and 
maintenance of improved State and county highways 
on principal routes between New York and Albany. 
A special appropriation was also made for State 
routes in Green County and for other work on State 
and county highways, amounting to $346,636.69. 



The funds appropriated during the early part of 
1917 may be briefly summarized as follows: 

For maintenance, repair, and construction of State 

and county highways, and for administrative 
and field expenses on the same. ....-.-------- $4, 575, 000. 00 

For State aid to towns and Indian reservations, 

Ci Oe Rea One Maas Sao e Soe sooo go Besa a eae 

For State’s share to meet ede Old seeste te eee 

Reappropriation for construction of State and 

county highwaysi% oti. sce estes nee eee 

Special appropriation for construction of State 

2, 050, 000. 00 

400, 000. 00 

7, 126, 947. 63 

and county, bio hiWay See eee eet 346, 636. 69 

For repair and maintenance of State and county 

highways between New York and Albany..... 100, 000. 00 

For State highway department, central office, fiscal 

year beginning July) 1917 S222 a2 ace eee 294, 683. 00 

For construction of highways under superintend- 
entof State prisons... -% ¢a;ane eee eee 50, 000. 00 

Totalee 204. er ARGIES AR eee 14, 943, 267. 32 

Local revenues.—Taxes for town roads to which 
State aid is extended and for bridges over 5-foot span, 
to which no State aid is extended, and for other town- 
road purposes are levied by the board of county 
supervisors on the recommendation of town boards’ 
The funds so raised by the towns, exclusive of funds 
received from local bond issues and from State-aid 
appropriations, amount to approximately $6,000,000 
per annum. 

To pay the county’s share of the cost of county 
highways the boards of county supervisors are au- 
thorized to levy and collect a tax apportioned be- 
tween the county at large and the town or towns in 
which such highways are constructed. The money 
so raised may also be used to pay interest and prin- 
cipal on county highway bonds. 

BONDS. 

State.—The construction of State and county 
highways has been financed largely by State bonds, 
of which $50,000,000 were authorized in 1906 and 
$50,000,000 in 1912. The funds derived from the 
sale of bonds are deposited in the State treasury and 
are appropriated out as needed. All of the first 
issue and $30,000,000 from the second issue have 

been sold and the proceeds appropriated. All of the 
bonds are of the sinking-fund variety, and run for 50 
years. They bear rates of interest varying from 
3 to 44 per cent. 

Each year the legislature levies a State-wide tax, 
the proceeds from which are deposited in the State 
treasury for the payment of interest and for the 
creation of a sinking fund to retire the bonds at 
maturity. Out of the sinking fund thus created the 
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legislature appropriates each year the amount 
required to pay interest on the bonds outstanding. 
For 1917 there was appropriated for this purpose 
$3,320,000. 

Local bonds.—Towns may borrow money in 
anticipation of taxes, or the county boards of super- 
visors may authorize towns to issue bonds for high- 
way or bridge purposes, provided the proposition has 
been agreed to by a majority vote of the town meet- 
ing. The county board of supervisors fix and levy 
on the towns which have issued bonds a tax suffi- 
cient to pay interest and to retire the bonds when’ 
they become due. It appears to be discretionary 
with the town and county boards to fix the term, 
interest rates, amounts, and character of bonds to 

be issued. 
The county boards of supervisors may by resolu- 

tion authorize the issuance and sale of town and 
county bonds in amounts not to exceed 35 per cent — 
of the cost of county highways. The term of such 
bonds is limited to 30 years, and a tax is levied upon 
the whole county or upon the various towns bene- 
fited for the payment of interest and principal. 

NORTH CAROLINA. 
DEVELOPMENT. 

State participation in road work in North Carolina 
is limited to educational, advisory, and supervisory 
work, and money aid to counties for the maintenance 
of roads included in the State system of highways 
administered by a State highway commission. The 
State extends advice and supervision to counties 
and townships on request, and has superintendence 
and control over the maintenance of State highways. 

The State controls, through the distribution of the 
automobile fund, about 4.3 per cent of all expendi- 
tures and has authority over maintenance of the 
State system, which includes about 6.6 per cent of 

the total road mileage of the State. 
In 1909 the legislature appropriated $5,000 per 

annum to enable the economic and geological survey 
to conduct road investigations, make experiments, 
and furnish advice to local officials on road problems. 
This work was continued by the geological survey 
until 1915, when the State highway commission was 
created and provision was made for the designation 
of the tentative State highway system connecting 
county seats and principal cities of the State. In 
1917 the legislature provided that all net receipts 
from automobile registration be expended for main- 
tenance of the State system under the direction of 
the State highway commission. 

Of the 50,758 miles of road in the State, it is esti- | 

mated that on January 1, 1915, 6,750 niles or 13 
per cent, were surfaced, principally with sand-clay. 
The total expenditures for all road and bridge pur- 
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poses were estimated to be about $5,500,000 for the 

year 1916. During 1917 there was expended by all 
forces of the State for highway purposes $5,520,000. 

ORGANIZATION. 

The road forces of the State and the relation 
existing between them is shown on the diagram 
herewith. 

State.—The State highway commission consists 
of seven nonsalaried members, three appointive and 
four ex officio. The appointive members are ap- 
pointed by the governor for terms of four years, one 
from eastern, one from central, and one from the 
western part of the State, and one of whom shall 

- belong to the minority political party of the State. 
The ex officio members consist of the governor, State 
geologist, a professor of civil engineering in the 
University of North Carolina, and a professor in the 
North Carolina Agricultural and Mechanical College, 
the professors being designated by the governor. 
The State highway commission appoints and fixes 
the salary of a State highway engineer and such 
other employees as may be needed. The commis- 
sion also acts in a consulting capacity to the State 
highway engineer on all engineering problems con- 
fronting him and may call meetings to be held in 
various parts of the State to be conducted by the 
State highway engineer. 

The State highway engineer who is the adminis- 
trative head of the work of the State highway com- 
mission must be well versed in the science of road 
building and maintenance. He is appointed for a 
term of six years. The State engineer is assisted 

in the discharge of his duties by three division engi- 
neers, a bridge engineer, the superintendent of 
maintenance, and other assistants. 

County.—Each county is governed by a board of 
county commissioners of from three to seven mem- 
bers elected usually for a period of two years. 
Thirty-seven counties have five commissioners, one 
county has six commissioners, one has seven, and 
one county elects its commissioners for four-year 
terms. The county clerks and treasurers are the 
clerical and fiscal agents of the county boards, and 
the sheriff is the tax collector. Except in special 
cases the county board has charge of the layout, 
altering, construction, and maintenance of all roads 
and bridges and the raising of money therefor. 

In carrying out road work in the different coun- 
ties there is considerable variation in organization and 
procedure. Many counties in which bonds have 
been issued have boards of county road commis- 
sioners who are given power to employ engineers, 
superintendents, to make contracts, and to buy 
machinery. In some counties the work is done under 
the direction of county engineers, in others by county 
superintendents, while in others the work is done 
by township supervisors. The township super- 
visors are elected for two-year terms and have 
charge of the maintenance of roads and bridges in 
their respective townships. 

There are 25 counties that have county engineers. 
Such engineers are usually employed by those 
counties in which extensive improvements are under 
way, and when the work is being done by contract. 
In such cases the engineer makes all surveys, pre- 



pares plans, specifications, and estimates, acts as 
inspector, and prepares and approves monthly 
estimates which are submitted to the county board 
for payment. County engineers are usually ap- 
pointed by the county commissioners on the recom- 
mendation of the State highway engineer. The 
county superintendents are usually practical road 
builders employed in counties where the work is 
done by force account or with convict gangs. Gen- 
erally, they are not civil engineers and, therefore, 
incapable of making surveys, preparing plans, 

specifications, and estimates. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 50,758 miles of public road are divided for the 
purpose of fixing responsibility for control, construc- 
tion, and maintenance into two groups, viz, State 
highways and county roads. 

State highways.—tThe legislature from time to 
time has designated certain interstate roads as State 
highways, viz, the central highway extending from 
Beaufort Harbor on the Atlantic coast to the Ten- 
nessee line, Charlotte-Wilmington highway, the 
Hickory Nut Gap highway, and the Asheville- 
Murphy scenic highway. In addition to these the 
State highway engineer in consultation with the 
State highway commission is given general authority 
to designate, lay out, survey, etc., a system of State 
highways. The tentative system of State highways 
thus selected, including those specially designated by 
the legislature, comprises 3,356 miles. 

The State provides no money with which to con- 
struct these roads, but by special authority of the 
legislature State convicts have been used in the 
construction of the central highway and the Ashe- 
ville-Murphy highway. The net receipts from the 
registration of automobiles is apportioned to be used 
in the various counties for the maintenance of roads 
of this group, such work being done by and under the 
direction of the State highway engineer. The con- 
struction work on State highways is carried on by 
the counties, except when the State highway engi- 
neer is requested to take charge. However, all plans, 

specifications, and estimates are prepared and paid 
for by the State, but if the roads are not built in 
accordance with such plans and specifications, the 
cost of the surveys, plans, etc., is paid by the 
counties. 

County roads.—These include all roads in the 
State not included in the State system. They are 
built and maintained by county and township au- 
thorities with county or township funds. The State 
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has no jurisdiction over roads of this group except on _ 
request of local authorities. The State highway en- 
gineer will, on request, prepare plans, specifications, 
and estimates, but if the roads are not built in ac- 
cordance with such plans, the cost of such work is 

paid for by the county. County prisoners may be 
used in the construction and maintenance of roads 
of this group. 

REVENUES. 

State funds for the support of the State highway 
commission are derived from an appropriation of 
$20,000 per annum. ‘The gross receipts, less not to 
exceed 124 per cent for collection, derived from the 
registration of automobiles are expended for the 
maintenance of State highways and bridges. Of the 
net receipts 174 per cent may be expended at the 
discretion of the State highway commission and 70 
per cent is apportioned to the counties from which 
collected, but must be expended within one year on 
the maintenance of State highways by and under the 
direction of the State highway commission. The 
amount available for this fund for the fiscal year 
ending June 30, 1918, is estimated at $275,000. 

County.—Road and bridge taxes in the counties 
vary from 5 to 50 cents per $100 of valuation and 
from 45 cents to $1 per poll. Some counties also 
retain the statute laborsystem. It is estimated that 
during 1916 there was expended from local funds a 
total of $5,500,000. 

BONDS. 

State.—The legislature of 1917 provided that the 
State treasurer should issue State bonds in amounts 
not to exceed $800,000 a year during the next 41 
years, the proceeds to be used as a loan fund to the 
counties for permanent road improvement. The 
bonds are to bear 4 per cent interest. The counties 
benefiting by the act are to annually pay the interest 
plus 1 per cent of the amount borrowed. The addi- 
tional 1 per cent is to be used by the State for creating 
a fund with which to retire the bonds in 41 years 
from the date of issue. Counties desiring to borrow 
a portion of the State bond fund are required to 
submit the question to a popular vote. If a majority 
decides in favor of making use of the State money, a 
special tax is levied by the county which must be 
sufficient to pay the interest on the bonds at 5 per 
cent plus 4 per cent of the bonds so used for the 
first four years from the date of issue, 8 per cent for 
the subsequent four years, and 10 per cent thereafter 
so long as the bonds remain unpaid to the State. 
The additional 4. 8, and 10 per cent referred to are 
levied for the purpose of maintaining the roads so 
constructed. County officials failing to levy or col- 
lect such taxes shall be guilty of a misdemeanor. 
State loans to any county when added to the existing 
indebtedness shall not exceed 6 per cent of the 
assessed valuation of the county. No State super- 
vision or inspection of the roads constructed from 
these funds is provided for, and so far none of the 
bonds have been issued. 
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Counties and townships may issue bonds for road 
or bridge improvement in amounts not to exceed 10 
per cent of the taxable valuation of the property. 
Before such bonds are issued the question must be 
submitted to the qualified voters of the county or 
township and a favorable vote returned by a major- 
ity of the voters, but before such election can be held 
the State highway engineer must certify that the 
proposed issue will be sufficient for the purposes set 
forth in the petition for the election. The term, 
character and interest rate of the bonds are left to 
the discretion of the authorities issuing them. In 
case the bonds are issued, special taxes must be 
levied in sufficient amounts to pay interest and prin- 
cipal and to maintain the roads so constructed. 
The tax for maintenance shall not be less than 1 per 
cent nor more than 4 per cent of the bonds issued. 
The total of county and township bonds outstanding 
on January 1, 1915, was $8,955,300. A large mileage 
of the improved roads of North Carolina has thus 
been financed from bond issues. 

NORTH DAKOTA. 

DEVELOPMENT. 

State participation in road and bridge work in 
North Dakota is of recent origin, limited in amount, 
of State-wide distribution, and is administered by a 
State highway commission. 

State interest in and aid to road and bridge work 

began in 1909 with the establishment of a good roads 
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experiment station for the purpose of constructing 
experimental roads. Due to a lack of sufficient 
funds the desired work was not fully accomplished. 
Beginning in 1911 the net automobile revenues were 
returned to the various counties for use by the county 
authorities in maintaining the main traveled roads of 
the State, and this policy was continued until 1917. 

In 1913 a State highway commission was organ- 
ized and accomplished during the next three years 
considerable educational work along the lines of road 
and bridge improvement. No funds were provided 
during this period to enable the State to take part in 
construction or maintenance, although the com- 
mission furnished at the expense of the counties 
applying therefor engineers to execute surveys of and 
prepare plans, specifications, and estimates of cost 
for a number of road and bridge projects. 

In 1916 the State highway commission was reor- 
ganized to meet the requirements of the Federal aid 
road act, and provision was made for the designation 
of a system of State roads comprising about 4,000 
miles or 5.8 of the total road mileage of the State to 
be constructed at State and local expense under the 
supervision of the State highway commission. 

On January 1, 1917, 1,100 miles, or 1.6 per cent, 
of the total road mileage of the State was reported 
surfaced. During the year 1916, $2,711,295 was 

expended by local officials for road and bridge pur- 
poses. The State highway commission, being pos- 
sessed at this time of educational and advisory 
powers only, did not supervise any part of this 

expenditure. 
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During 1917 there was expended by all forces for 
highway purposes a total of $2,868,000. 

ORGANIZATION. 

The organization of the highway forces of the 
State and the relation existing between them is 
shown on the diagram. 

State.—The State highway commission, com- 
posed of the governor of the State as chairman, the 
State engineer, the commissioner of agriculture and 
labor, and two members appointed by the governor, 
has charge of the location, construction, and main- 
tenance of all projects finan¢ed wholly or in part 
with Federal or State funds. The State engineer 
as secretary and engineer of the commission is the 
executive officer of the commission in all matters 
relating to construction and supervision of mainte- 
nance of State projects and is required to furnish 
advice to local road and bridge officials when re- 
quested by them. He is provided with assistant 
engineers, stenographer, and three inspectors. 
County.—The road and bridge affairs are ad- 

ministered by a board of county commissioners con- 

sisting of three or five members elected for terms of 
four years. The county auditor and county treas- 

urer are respectively clerk and fiscal agent of the 
board. County boards may appoint a county super- 
intendent of highways skilled in road and bridge 
building who serves as their executive official. 
Counties not organized into townships are divided 
into districts with an assistant superintendent of 
highways or district overseer in charge of each 
district. 
Township.—Road and bridge affairs in organized 

townships are administered by a board of three 
supervisors elected for terms of one year. The town- 
ship overseer appointed by the board is their execu- 
tive official in charge of all township road and 
bridge work. 

Board of highway improvements.—In each 
county of the State a board consisting of a member 
from each road district in the county is required to 
meet on the second Monday of March in each year 
at the county seat and to adopt rules and regulations 
governing the uniform construction and mainte- 
nance of local highways throughout the county. 
The instructions of this board are binding on the 
township supervisors and road overseers unless 
otherwise ordered by any township supervisor. 
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CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 68,796 miles of public road of North Dakota 
are, for the purpose of fixing responsibility for con- 
trol, construction, and maintenance, divided into 
two groups, viz, State roads and county roads. 

State roads.—These comprise about 4,000 miles 
of main traveled roads selected by the various 
county boards, with the approval of the State high- 
way commission for improvement at their joint 
expense. This system may be increased by agree- 
ment between the county board having jurisdiction 
over the road concerned and the State highway 
commission. 

Initiative for construction or improvement of a 
road of this group is taken by the county board by 
making application to the State highway commission 
for aid in carrying out the proposed improvement. 
When favorably considered by the State highway 
commission, surveys are executed and plans, speci- 
fications, and estimates of cost are prepared by the 
State engineer. Proposed improvements costing less 
than $3,000 may at the discretion of the commission 

be executed by force account by the State engineer 
or by the county board, or may be let by contract. 
Work costing more than $3,000 is required to be ad- 
vertised for bids. The bids may be rejected and 
the work done by force account under the direction 
of the State engineer or contract may be awarded by 
the State engineer with the approval of the county 
board concerned. 

The work during progress is under the supervision 
of the State engineer. Monthly payments for the 
work completed are made by the State and county 
officials, the payments being based on an estimate 
prepared by the representative of the State engineer 
in charge of this work. Fifty per cent of the cost is. 
paid by the State when the estimate has been ap- 
proved by the State engineer and the secretary of the 
State highway commission. The county’s share of 
the cost is paid by the county board when the esti- 
mate has been approved by the State engineer and 
the county superintendent of highways if such of- 
ficial has been appointed by the county board. 

Final payments are made in a similar manner 
when the completed work has been accepted by the 
State engineer. 

Completed roads of this group are maintained by 
the counties at the joint expense of the State and 
county subject to the inspection and supervision of 
the State engineer. 

County roads.—These comprise all other roads 
of the State. They are constructed and maintained 
by county or ownship officials with local funds. A 
large measure of control is given to these boards 
over tax rates and location and construction of new 
roads. 
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REVENUES. 

State.—For the year 1917 the legislature has 
provided an appropriation of $8,000 as emergency 
funds for the partial support of the State highway 
department. The State highway fund composed of 
two-thirds of the net receipts of the motor vehicle 
fund is available for expenditure by the State high- 
way department as follows: 

(a) For the support of the State highway de- 
partment. 

(b) For contributions to the maintenance of roads_ 
improved under the State-aid plan. 

(c) For expenditures for road and bridge purposes 
in the various counties of the State, Of this latter 

amount 10 per cent of the funds may be expended at 
the discretion of the State highway department. 
The remaining 90 per cent is expended in the coun- 
ties in the ratio in which the tax is paid. A total 
fund accruing from motor vehicle licenses available 
for expenditure by the department during 1917 
amounted to $105,707.82. This will be increased to 

about $186,000 by an increase in the rate. 

County.—One-third of the net motor revenues 
amounting to $72,162.14 was returned to the coun- 
ties in which they are collected and credited to the 
funds for repair and dragging of highways within 
the county. County taxes are levied at the follow- 
ing rates: 

Poll tax, $1.50 a year, or in lieu thereof one day’s 
labor on the roads is required from each male inhabi- 
tant between the ages of 21 and 50. 
A bridge tax at a rate not exceeding 4 mills on 

the dollar, and a road tax at a rate not exceeding 
4 mills on a dollar to be paid in money or labor at 
the rate of $1.50 per day and an emergency tax at 
a rate not exceeding 2 mills on the dollar may be 

~ levied by the county board. 
Township.—Township boards may levy a tax 

for road and bridge purposes at a rate not exceeding 
$1 on each $100 of assessed valuation. <A portion 
of this tax levied for road purposes may be worked 
out by the taxpayers at the rate of $1.50 a day. 

BONDS. 

No bonds have been issued by the State or coun- 
ties for road and bridge purposes. 

, OHIO. 
DEVELOPMENT. 

State participation in road improvement in Ohio 
consists of money aid in the construction and main- 
tenance of a State-wide system of intercounty 
highways and main market roads known after 
improvement as State roads, administered by the 

State highway department. The system of inter- 
county highways includes 9,875 miles, of which 

2,775 miles are main market roads. State control 

extends to about 11 per cent of the total road mileage 
of the State and the State contributes approximately 
28.5 per cent of all road expenditures. 

The first State-aid law enacted in 1904 provided 
for a State highway department and for State aid 
to roads, but no appropriation was made. The 
cost of State-aid roads was to be borne as follows: 
25 per cent by the State, 50 per cent by the county, 
15 per cent by the township, and 10 per cent by 
the abutting property. In 1905 the first appropria- 

tion of $10,000 for State aid and $7,400 for the 
highway department was made. The State-aid 
money was to be equally apportioned among the 88 
counties. The fund was so small when so appor- 
tioned that no applications were made for aid 
during the first year. 

The State-aid appropriation was increased to 

$150,000 in 1906 and 1907, to $440,000 in 1908, to 
$486,577 in 1909, and $558,654 in 1910. In 1911 
the highway department was reorganized. Three 
deputies and other employees were provided, the 
State’s share of the cost of State-aid roads was 
increased to 50 per cent, provision was made to 
have the State pay 25 per cent of the cost of main- 
tenance of roads built under State aid, and a sys- 
tem of intercounty highways was provided for. 
No material changes have since been made except 
as follows: A State-wide tax has been provided and 
moneys derived from automobile registration and 
licenses are used to pay the whole cost of mainte- 
nance of such intercounty highways and main 

market roads as have been constructed or taken over 

by the State. In 1912 an attempt was made to 
amend the State constitution by providing for a 
bond issue of $50,000,000 for road improvement, 
but this failed by 2,018 votes out of a total of 
547,146 votes cast. 

Of the 86,354 miles of public road in the State, 
it is estimated that 31,500 miles or 36.5 per cent 
were surfaced on January 1, 1917, and that during 
the year 1916 approximately $2,800,000 was ex- 
pended by the State and $10,000,000 by the counties 
and townships including their contributions to 
meet State aid. 

During 1917 there was expended by all forces of 
the State for highway purposes a total of $12,000,000. 

ORGANIZATION. 

State.—At the head of the State highway de- 
partment is a State highway commissioner appointed 
by the governor, with the advice and consent of the 
senate, for a term of four years. He receives a 
salary of $4,000 per annum. 

There is a nonsalaried bipartisan advisory board 
consisting of four members appointed by the gov- 
ernor for terms of four years, one being appointed 



each year. All official acts of the State highway 
commissioner in connection with the designation of 
intercounty highways or main market roads, the 
granting of aid, the letting of contracts, the pur- 
chase of materials, tools, and equipment, the enter- 
ing into agreement with the Federal Government on 
post-road projects, and the designation of engineers 
other than county surveyors to take charge of road 
and bridge work within any county under control 
of the State, must first have the approval of the 
advisory board. The State highway commissioner 

is ex officio secretary of the advisory board. 
The State highway commissioner has general] 

supervision over the construction and maintenance 
of intercounty highways and main market roads and 

mst approve plans and specifications for all bridges 
on other roads if the cost exceeds $10,000. He 
causes to be prepared plans, specifications, and esti- 
mates for any road, culvert, or bridge on request. 

He may conduct investigations, propaganda work, 
and make experiments. 
The engineering work of the department is con- 

ducted under the direction of three deputies ap- 
pointed by the commissioner. One of these depu- 
ties is designated as chief highway engineer and has 
charge of all matters relating to the design and con- 
struction of roads. One is designated as the main- 
tenance deputy and has charge of all maintenance 
and repair work, while a third is designated as 
bridge deputy and has charge of all matters per- 
taining to the design, construction, and mainte- 
nance of bridges. Each deputy receives a salary 
of $3,000 per annum. The construction deputy 
exercises general supervision over the bridge and 
maintenance deputies and acts for the highway 
commissioner in his absence. 

Acting under the three deputies there are nine 
division engineers appointed by the commissioner 
from the civil-service eligible list. They have their 
headquarters at the central office in Columbus, but 
most of them live in their own districts. They have 
charge of design, construction, and maintenance of 
roads and bridges in their respective divisions. 

The county surveyors of the various counties are 

by virtue of their positions resident engineers of the 
State highway department. If such county sur- 
veyor fails to comply with the requests of the State 
highway commissioner, he may be removed as the 

representative of the State. The State pays one- 
fifth of his salary as long as he represents the State 
as resident engineer. 

Correspondence, records, and accounts at the 
central office are handled by the chief clerk appointed 
by the commissioner. Civil-service and legal mat- 
ters are handled by the secretary to the commis- 
sioner, who is an attorney. The physical and chem- 
ical testing work of the department is handled by a 
_testing engineer, a chemist, and assistants. 

County organization.—Highway matters in the 
various counties are handled by a board of county 
commissioners consisting of three members, elected 
biennially for a term of two years. The county 

‘ auditor is the clerk of the board except in the larger 
counties, and the county treasurer is the custodian 
of the funds. Under the direction of the county 
commissioners, the county surveyor has charge of 
the design, construction, and maintenance of all 
county roads. As indicated above, he may also 
represent the State as resident engineer. His salary 
is paid one-fifth by the State if he acts for the State, 
and four-fifths by the county on a basis of road 
mileage and population, the maximum being $6,000 
per annum. 
Township.—Highway matters are handled by 

the township trustees, of which there are three in 
each township elected biennially for a term of two 
years. They divide their townships into three dis- 
tricts, each having charge of his district, or they may 
appoint one of their own members or a person not 
on the board as highway superintendent for the 
township. The township trustees of any township 
may order the county surveyor to prepare plans, 
specifications, and estimates for roads to be con- 
structed or resurfaced, or the county surveyor may 
on his own motion prepare such alternate plans, 
specifications, and estimates, and when the same 
have been approved by the township trustees, the 
work may be let by contract by the trustees on the 
lump-sum or unit-price basis. Such contract work 
is done under the general direction of the county 
surveyor. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The public roads of Ohio comprising 86,354 miles 
are for the purpose of fixing responsibility for con- 
struction, control, and maintenance divided into 
three groups, namely, State roads, county roads, 
and township roads. 

State roads.—These are such portions of inter- 
county highways and main market roads as have 
been constructed by the State with State money, 
or which have been taken over by the State. There 

are 492 intercounty highways embracing 9,880 miles, 
forming a continuous system throughout the State. 
These roads were selected by the State highway 
department, and were legally adopted by the gover- 
nor’s approvalin December, 1912 From the system 
of intercounty highways, the legislature in 1913 
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designated 12 main market roads. This number has 

since been increased by the State highway com- 

missioner with the approval of the governor to 22, 

and includes 2,775 miles of the intercounty highway 

system. 

Applications for State aid on intercounty high- 

ways originate with the county commissioners or 

township trustees. Plans, specifications, and esti- 

mates are prepared by the county surveyor or resl- 

dent engineer, checked and approved by the division 

| engineer, and forwarded to the State highway com- 

8 missioner for approval. If approved, he forwards 

| the same to the county or township and when ap- 

proved by the county or township, the same is 

returned with statement showing that the necessary 

financial arrangements have been completed, and 

that necessary rights of way, gravel pits, stone and 

quarries, have been secured by condemnation or 

purchase. Contracts are let by the State highway 

department in the name of the State and approved 

by the county or township. Work proceeds under 

| the direction of the county surveyor or resident engi- 

neer, and inspectors appointed by the county surveyor 

who must be State civil service eligibles approved 

by the State highway commissioner. The work is 

inspected at frequent intervals by the division 

engineer. Payments are made on monthly estimates 

deducting 15 per cent until final completion and 

acceptance. 

The above procedure is followed in the construc- 

tion of intercounty highways and main market 

roads, when the counties or townships cooperate. 

When they do not cooperate, the State highway 
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commissioner may proceed with the work without 

local initiative. 

When the State is cooperating with the county 

in the building of a State road ordinarily the per- 

centages paid by the State, county, township, and 

property owners are as follows: State not to exceed 

50 per cent, county 25 per cent, township 15 per 

cent, and property owners 10 per cent. If the State 

does not pay 50 per cent the balance is usually made 

up by the county. When the tax duplicate (assessed 

valuation) of a county is less than $30,000,000, but 

not over $20,000,000 the State may pay not to 

exceed 60 per cent. When the tax duplicate is less 

than $20,000,000 the State may pay not to exceed 

75 percent. The county may assume the township’s 

share, or the township may assume the county's 

share. When the State is cooperating with the 

township in the building of a State road, the State 

may pay not to exceed 75 per cent of the cost. 

Under all conditions the property owners are 

required to pay not less than 10 per cent of the total 

cost, but they may be assessed in any amount above 

this at the will of the county commissioners. The 

assessment of property owners may be made on the 

front footage of abutting property or by unanimous 

vote of the county commissioners on property within 

one-half or 1 mile of the road. No part of the cost 

of bridges and culverts is assessed against the town- 

ship or property owners. The cost of culverts and 

bridges is paid by the State and county in the 

same ratio as for construction of the road. If the 

State acts independently of the county and town- 

ship, the State pays the entire cost less the amount 
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contributed by the property owners, which must in equally among the 88 counties. The 25 per cent 
no case be less than 10 per cent. 

On January 1, 1918, 2,029.61 miles of inter- 
county highways and main market roads had been 
surfaced or contracted for by the State, and 144.33 
miles of county and township roads had been taken 
over by the State making a total of 2,173.94 miles of 
State roads. 

These roads: when completed are turned over to 
the maintenance deputy and are maintained by the 
State at State expense, but a portion of the cost of 
maintenance may be paid by a county or township. 
The State may take over an intercounty highway 
or main market road previously constructed by a 
county or township and thereafter pay the cost of 
maintenance. The maintenance work is carried on 
under the immediate direction of the county surveyor. 
Weekly reports are made to the maintenance deputy 
by the superintendents, patrolmen, and foremen. 
The patrol or gang system of maintenance is em- 
ployed, a general tendency being to use the gang 
system. 

State convicts may be used by the highway depart- 
ment through requisition on the State prison authori- 
ties in improving intercounty or main market roads, 
or in preparing materials therefor. The cost of trans- 
portation, guarding, clothing, and other expenses 
incident to such work may be paid by the State 
highway department from funds available for the 
construction of State roads. 

County roads.—The county roads may be said 
to include all roads that are not State roads, but 

which have been or may be surfaced with hard 
materials to a standard fixed by the county commis- 
sioners. All such roads are maintained by the 
county commissioners. 
Township roads.—These include all highways 

except those above indicated and are under the juris- 
diction of the township trustees. 

REVENUES. 

State.—A State-wide tax of three-tenths of a mill 
is levied annually from the proceeds of which 75 per 
cent is used for the support of the State highway 
department and for the construction of intercounty 
highways, and 25 per cent is used for the construc- 
tion of main market roads. After deducting from 
the 75 per cent fund enough to support the State 
highway department, the balance is apportioned 

[ THRIFT IS PO WER _] 

fund is apportioned at the discretion of the State 
highway commissioner in such a way as to distribute 
equitably and as far as practicable the benefits from 
such expenditures to the different sections and 
counties of the State. 

The net receipts from the registration of auto- 
mobiles is used for the maintenance of State roads. 
The receipts from the State tax and the automobile 
fund are deposited in the State treasury and are 
appropriated out as needed. 

Appropriations for the fiscal year ended June 30, 
1918, are as follows: 

State-highway-departiientaet -24-2 - ich eens ae eae $113, 960 

Construction of intercounty highways..........-- se pinky Oopcaai 
Construction of main market roads: -...-.-2.-..22.2-- 1 537, 400 

Reappropriation of surplhisssc.........cc.--6:- -sneets 900, 000 
Maintenance and repair of intercounty highways, 

and main marketroads:.c.a<seeiees 4-0 eee rene 1, 749, 960 

otalery. is acc c ote pet tee al eae ae eee 4, 864, 590 

Local revenues.—For highway construction the 
county commissioners may levy not to exceed 2 
mills on all property, including cities, and villages, 
for maintenance of roads and bridges. The county 
commissioners must levy a tax which will produce 
at least $20 for each mile of county roads. For the 
county’s share of the cost of State roads, the counties 
may levy a tax of not to exceed 1 mill. County 
roads may also be improved under the local assess- 
ment plan on petition of 51 per cent of abutting land- 
owners, and the whole or a portion of the cost may 
be assessed by the county commissioners against 
the abutting landowners within one-half to 2 miles 
of the road, in proportion to benefits received, 
or a portion of the cost not to exceed 50 per cent may 
be paid by the county and township. In order to 
meet the township’s portion of such cost, the county 
commissioners may levy a tax of not to exceed 3 
mills on the township or townships. 
Township.—The township road funds are de- 

rived from a tax of not to exceed 3 mills levied by the 
township trustees, but an additional levy of 2 mills 
may be. made for meeting the township’s share of 
State roads. Township roads may also be improved 
on the local assessment plan on petition of owners of 
realestate. If petitions are granted by the township 
trustees from 25 to 50 per cent of the cost may be 
assessed against the abutting property owners within 
one-half or 1 mile of either side and termini of the 
road. 

It is estimated that counties and townships ex- 
pended from local revenues approximately $7,000,000 
during 1916, exclusive of about $3,000,000 for the 

construction of State roads. 

1 One-half of the amonnt appropriated for two years. 
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BONDS. 

In anticipation of the collection of taxes or assess- 
ments to meet the county’s or township’s share of 
State roads or county roads built under local assess- 
ment plan, the county commissioner may issue 
sinking-fund bonds maturing in not to exceed 10 
years and bearing not to exceed 5 per cent interest. 
The aggregate amount of such bonds for State roads 
shall not exceed 1 per cent of the tax duplicate 
(assessed valuation). 

For the construction of township roads, the town- 
ship trustees may issue bonds maturing in not more 
than 10 years and bearing not to exceed 6 per cent 
interest, provided the same is agreed to by a majority 
of the electors; the amount to be issued is left to the 

judgment of the township trustees. 
For many years counties and townships have 

indulged rather freely in bond issues, and on January 
1, 1915, there was a total of upward of $31,000,000 

of such bonds outstanding, and during the year 1914 

there was expended from bond issues $6,000,000, 

while there was retired about $2,700,000. 

OKLAHOMA. 

DEVELOPMENT. 

With the appointment of a State highway com- 
missioner in 1911 with educational and advisory 
duties, State interest in road and bridge work was 
first manifested, and during the period 1911 to 1915 

CONVICTS 

considerable data relative to road improvement, road 

finances, etc., was collected and published at State 
expense by the commissioner. 

In 1915 a State department of highways was or- 
ganized. By the terms of legislation passed in 1916 
its powers and duties were increased. A system of 
State roads selected by the boards of commissioners 
of the various counties of the State was authorized 
by the legislature at this time and in 1917 super- 
visory control over the location and plans for all 
improvements made on this system was vested in 
the department of highways. 

The system of State roads is required to comprise 
not less than 10 nor more than 15 per cent of the 

total road mileage of each county and is selected to 
insure connection between the principal towns of the 
State. 

A one-fourth mill State tax levy was made in 1916 
on all property in the State and the proceeds thereof 
were returned to each county in the ratio of tax paid, 
provided that the county levied a similar tax and 
that the joint fund was expended in accordance with 
plans approved by the department of highways. 

During 1916, 1,900 miles of road were improved 

under State supervision. It would appear, however, 
that a large portion of the work accomplished con- 
sisted of grading earth roads, as at the close of this 
period only 300 miles were reported as surfaced. 

The expenditure of $300,000 of State funds and of 
$1,825,000 of local funds by or under the supervision 
of the department of highways comprised 58.5 per 
cent of the total expenditure, $3,625,000, made by all 



road and bridge forces of the State during the year 
1916. 

During 1917 there was expended by allroad forces of 
the State for highway purposes a total of $3,722,000. 

ORGANIZATION. 

The organization of the highway forces of the State 
and the relation existing between them is shown on 

the diagram. 
State.—Supervision of highway construction and 

maintenance is vested in a department of highways 
in charge of a commissioner of highways, who is 
appointed by and who serves at the pleasure of the 
governor and is required to be a practical road 
builder. 

The commissioner of highways has supervision 
over all matters relating to State roads, is required 
to determine and establish standards best adapted 
to the various sections of the State, and to furnish 

without cost plans and specifications for road and 
bridge work presented by local officials. 

The State engineer and the assistant State engineer 

are appointed by the commissioner with the consent 
and the approval of the governor. Other employees 
necessary for the conduct of the business of the de- 
partment may be employed by the commissioner. 

The commissioner of highways, with the approval 
of the governor, appoints three civil engineers of 
established reputation and ability to constitute a 
board of highway examiners. This board conducts 
examinations of applicants for the position of county 
engineer. Certificates of competency are issued by 
the commissioner to those candidates recommended 
by the board. These certificates may be revoked by 
the commissioner for neglect of duty or other just 
cause. 

County.—Administration of roads and bridges is 
vested in a board of three commissioners elected for 
terms of two years by a majority vote of the residents 
of the county. The county clerk and county treas- 
urer are, respectively, clerk and fiscal agent of the 
board. 

The county engineer, required to possess a certifi- 
cate of competency from the commissioner of high- 
ways, is appointed by the board to serve, during its 
term of office, as the executive official of the board 
in all road and bridge affairs instituted under its 
direction and he is required to render such reports to 
the commissioner of highways as may be required. 
The engineer has supervisory control as regards road 
repair and maintenance over all township super- 
visors appointed by the county board or township 
superintendents appointed by township boards. 
Township.—Each county organized under the 

township organization plan is divided into town- 
ships, the affairs of which are administered by a 
board of directors composed of a township trustee, 
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treasurer, and clerk, all elective officials. The mem 
bers of this board are ex officio highway commission- 
ers for the township, and are required to select a 
township superintendent as their executive official 
in road matters under their charge. The township 
clerk is required to make an annual report to the 
township board of directors of the work accom- 
plished on the township system of roads, and to fur- 
nish a copy of the report to the county clerk. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 107,916 miles of public road in Oklahoma are, 
for the purpose of fixing responsibility for construc- 
tion, control, and maintenance, divided into two 

groups, namely, State roads and township roads. 
State roads.—These comprise between 10 and 

15 per cent of the total mileage of each county se- 
lected for improvement by the county board at the 
joint expense of the State and county under the 
supervision of the commissioner of highways. These 
roads are selected so as to connect the county seats 
and the important cities of the State with roads lead- 
ing to important centers in adjoining States. Initia- 
tive for construction is taken by the county board 
making application to the department of highways 
for financial aid in the construction of the road or 
roads specified in their application. When the proj- 
ect has been approved by the commissioner of high- 
ways, the laws of Oklahoma provide four forms of 
procedure by which State aid may be extended to 
the State road systems, namely: 

1. By Federal and State aid combined with local 
funds in the ratio prescribed by the rules and regula- 
tions of the department of highways. 

2. By State funds combined with local funds, the 
cost being borne equally. 

3. By State convicts equipped for road building, 
loaned to the county. 

4. By the proceeds of a one-fourth mill State tax 
combined with an equal amount of local funds. 

Whenever the first or second method is followed, 
plans, specifications, and estimates of cost are pre- 
pared under the direction of the commissioner of 
highways. The letting of contracts involving Fed- 
eral or State aid, supervision of the work during 
progress, and final inspection and acceptance of the 
work when completed is vested in the commissioner 
of highways. 

The work of construction may be let by contract 
and paid for with Federal or State and local funds, 
or State convicts may, with the consent of the State 
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board of public affairs, and the approval of the de- 
partment of highways, be furnished to county boards 
on their request and at their expense as regards extra 
expense due to the guarding of convicts while away 
from the State institution. The necessary tools, 
machinery, etc., required to equip these convict 
camps are furnished by the State. 

Roads of this group may be constructed by the 
counties with State funds provided by the one- 
fourth mill tax levy and an equal amount of county 
funds, provided that plans and specifications ap- 
proved by the department of highways are followed 
in this work. 

Completed roads of this group are maintained by 
county boards at county expense subject to the in- 
spection and instructions of the department of 
highways. 
Township roads.—These are constructed and 

maintained by township boards with township funds 
under the general supervisory administration of the 
county engineer. All roads and bridges of this 
group constructed with the proceeds of township 
bond issues and all bridges on township roads of 
more than 20-foot span are required to be con- 
structed in accordance with plans and specifications 
approved by the department of highways. 

The township roads when constructed in accord- 
ance with plans and specifications approved by the 
State highway department may, when the State 
road system now authorized shall have been com- 
pleted, be added to the State system by favorable 

action of the county board and the department of 
highways. 

REVENUES. 

State.—Funds are provided by a State-wide tax 
and by special appropriations by the legislature. 
The funds available for the year July 1, 1917, to 
June 30, 1918, and the purposes for which they may 
be used, are shown as follows: 

1. An appropriation by the legislature of $20,000 
for the support of the department of highways. 
Additional employees may be engaged and the State 
reimbursed by the counties benefiting from their 

services. 
2. An appropriation by the legislature of $345,417 

to meet Federal aid funds allotted to the State for the 
period ending June 30, 1918. This fund may be 
expended under the supervision of the department of 
highways with the approval of the United States 
Secretary of Agriculture on roads selected by the 
State department of highways. 

3. An appropriation of $1,000,000 per annum, or 

as much thereof as may be available, is provided for 

the years ending 1918 and 1919, to be allotted to the 

various counties of the State for aid on State 

roads. One-half of this appropriation is allotted in 
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the"ratio of which the area of each county bears to 
the total area of the State, and one-half of the appro- 
priation is allotted in the ratio which the population 
of each county bears to the total population of the 
State, the allotments being conditioned, however, on 

the county providing an equal amount. 
4. An appropriation of $100,000 for the equipment 

of convict camps for road work. 
5. A State-wide tax levy of one-fourth mill is 

returned in the ratio in which collected to each 
county providing a similar amount, provided that 
the combined sum be expended on State roads in 
accordance with the instructions of the department 
of highways. For the year ending June 30, 1918, it 
is estimated that $300,000 will be produced by this 
tax. 

Thus the legislature provided a total of $1,765,417 

for the fiscal year ending June 30, 1918. 
County.—-In addition to the one-fourth mill tax 

levy to meet the State tax levy funds, the county 
board may impose a general county tax at a rate 
not exceeding a total of 7? mills for county purposes 
and apply to the road and bridge fund any or all 
surplus moneys produced by this tax. 

Ninety per cent of the motor-vehicle revenues, 
amounting to $768,300, is returned by the State to 
the counties in which they originated and is credited 
to the dragging fund for State and local roads. Any 
surplus in this fund may be applied to new con- 
struction. 

A gross production tax is levied on certain prod- 
ucts of the State and the proceeds thereof are 
returned to the counties in which they originate and 
are used for road and bridge purposes. 
Township.—Every male person, able-bodied and 

not legally exempt, between the ages of 21 and 50, 
is required to render four days’ labor each year on the 
public roads or to pay $5 in cash. A tax not ex- 
ceeding 2 mills may be levied by the township board, 
the proceeds thereof to be expended for dragging the 
roads of the township. 

BONDS. 

Sinking-fund bonds in an amount not exceeding 

5 per cent of the total assessed valuation of the 

county, bearing interest at a rate not exceeding 5 

per cent per annum with terms not less than 5 years 

nor more than 25 years, may be issued by county 

boards for road and bridge purposes when author- 

ized to do so by three-fifths of the voters of the 

county. 

Sinking-fund or serial bonds in an amount not 

exceeding 5 per cent of the total assessed valuation 

of the township, bearing interest at a rate not ex- 

ceeding 6 per cent, with terms not exceeding 25 

years, may be issued by or on behalf of a township 



whenever three-fifths of the voters of the township 

so authorize. 

At the close of the year 1913 there was a total of 

county and township road and bridge bonds out- 

standing amounting to $1,440,000. 

OREGON. 
DEVELOPMENT. 

State participation in highway improvement in 

Oregon is of recent origin, consists of money aid 

applied to a system of State highways, and to post 

roads constructed under State supervision at the 

joint expense of the Federal Government, State, and 

counties, and is financed with the proceeds of a one- 

fourth mill State-wide tax and by bond issues. 

The State highway commission, established in 

1913, was reorganized in 1917 and given jurisdiction 

over the expenditure of Federal funds allotted to the 

State and to all construction to which the State con- 
tributed 25 per cent of the total cost. 

Of the total road mileage, 10.4 per cent, or 4,875 
miles, had been surfaced at the close of the year 1916. 
Of this improved mileage 413 miles had been con- 
structed under the State-aid plan. 

The expenditures during 1916 comprised $165,662 
of State funds and $290,000 of local funds, expended 

by or under the supervision of the State highway 
department, and $5,500,000 of local funds expended 
under local supervision. The State thus contrib- 
uted 2.8 per cent and supervised the expenditure of 
7.7 per cent of the total. 

During 1917 there was expended a total of 
$5,700,000 by all forces for highway purposes. 

ORGANIZATION. 

The organization of the road forces of the State 
and the relation existing between them is shown on 
the diagram. 

State.—At the head of the State road work is 
the State highway commission composed of three 
members appointed by the governor for terms of 
three years, the term of one member expiring 
annually. The highway commission appoints a 
State highway engineer, who is required to be a 
competent civil engineer with experience in road 
construction and maintenance. He holds office at 
the pleasure of the commission, but for a period not 
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The to exceed four years without reappointment. 
commission employs such clerks, officers, and assist-_ 
ants to the engineer at such salaries and for such 
terms as May appear necessary, provided, however, 
that the total cost of any one year shall not exceed 
10 per cent of the total fund available to the com- 
mission for that year for its work. The State 
highway engineer is the chief executive of the de- 
partment and has general supervision of all con- 
struction and maintenance of State highways, and 
of other roads to which Federal or specified amounts 
of State funds are contributed. He also acts in an 
advisory capacity in highway matters in the counties 
when so requested. 

County.—Road and bridge affairs in the county 
are administered by a county court composed of a 
county judge and two commissioners, each elected 
for terms of four years. The court is required to 
divide the county into suitable districts and appoint 
for each district for a term of one year a road super- 
visor. 

The county board may appoint for a term of one 
year a road-master who is required to devote his 
entire time to supervision of the road and bridge 
work of the county. 

Two or more counties may create, join in, and con- 
stitute a road-building district for the purpose of 
locating and constructing public highways within 
the boundaries of such district. In such cases the 
combined county boards constitute the governing 
board of the districts. The proceedings of the 
board thus constituted are ratified by each board 
independently. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 47,000 miles of public road in Oregon are 
divided for the purpose of fixing responsibility for 
construction, control, and maintenance into five 
groups, namely, State highways, hard - surfaced 
highways, post roads, forest roads, and county 
roads. 

State highways.—These comprise approximately 
3,800 miles of highways, selected by the State highway 
commission for improvement under State super- 
vision at State and local expense. Federal funds 
may also be used for the construction of this system. 

Initiative for construction of these roads is taken 
by the State highway commission, which enters into 
agreements with the interested county board as to 
the type of construction and the portion of cost to 
be borne locally. Construction is carried out under 
State control and supervision, Maintenance is 
executed by the county under State supervision, the 
cost therefor being shared equally. | 
Hard-surfaced highways.—These comprise a 

system of roads with a mileage of 483 designated by 
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the State legislature for improvement under State 
supervision at State and local expense and 522 miles 
which may be improved under similar terms. The 
local board having jurisdiction over the territory 
in which the road is located is required to prepare 
the roadbed and the State is required to provide the 
pavement. Maintenance is executed under State 
supervision in accordance with the terms of an 
agreement as to subdivision of cost entered into by 
the State highway commission and the county 
board concerned. 

Post roads.—These comprise 1,380 miles of road 
selected by the legislature for improvement by the’ 
State highway department with Federal and State 
funds. All plans, specifications, etc., are prepared 
by the State highway department and submitted 
to the United States Secretary of Agriculture for 
his approval. Construction is carried out under the 
direction of the State highway department. Main- 
tenance is executed in a manner similar to that 
described under hard-surfaced highways. 

Forest roads.—These comprise 521 miles of road 
selected by the legislature for improvement in the 
same general manner as for post roads. These 
roads are located in or adjacent to national forest 
reservations. Maintenance is to be carried out 
under the supervision of the State highway depart- 
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ment in accordance with the terms of the Federal 
aid act. 

The State highway commission has the power to 
modify and to add to the systems designated by the 
legislature, and it is probable that portions of the 
State highway system selected by the State highway 
commission will be coincident with portions of the 
systems selected by the State legislature. 

All work to which the State or Federal Govern- 
ment contributes 25 per cent or more of the total 
cost is under the administration of the State high- 
way department. The work may be carried out by 
convict labor with the consent of the governor, by 
force account under the direction of the State 
highway engineer, or let by contract. If the county 
bears a portion of the cost, the county board is 
required to approve the contract so let. 

Monthly payments covering 85 per cent of the 
completed work, as evidenced by the estimate of the 
engineer in charge, and which bears the approval of 
the State highway engineer, are paid on order of 
the State highway commission; if the county con- 
tributes to the total cost, monthly payments cover 
only 75 per cent of the completed work. Final pay- 
ments are made in a similar manner. 

County roads.—These comprise all other. public 
roads of the State. They are opened, controlled, 
constructed, and maintained by county officials. 

REVENUES. 

State.—The State highway fund composed of the 
proceeds of a one-fourth-mill tax, was estimated to 
amount to $230,000 for the year 1917. This fund 



is available for the support of the State highway 
department and for payment of the State’s portion 
of the cost of the construction and maintenance of 

the State highway system. 
State bonds to the amount of $1, 819, 280.55 may 

be issued as needed by the State board of control 
to provide funds to meet Federal aid allotted for 
construction of post and forest roads. 

State bonds to the amount of $6,000,000 may be 
issued by the State highway commission to provide 
funds to defray the State’s portion of the cost of 
cohstructing the system of hard-surfaced highways. 
The law provided that not more than $1,000,000 of 

bonds of this series could be issued in 1917 and not 
more than $2,000,000 of this series in 1918. The 

issue of bonds of this series was postponed indefi- 
nitely as a War measure. 

The net revenues, $150,000 for 1917, accruing 

from the registration of motor vehicles and the fines 

and penalties accruing from the violation of the 
motor-vehicle law are used for the payment of inter- 
est on the bonded indebtedness incurred for road 
purposes. 
the State highway commission for highway purposes. 
County.—County boards may levy a tax at a rate 

not exceeding 10 mills on each dolar of valuation. 
Three-fourths of the proceeds of this tax are ex- 
pended in the district in which raised. The remain- 
ing one-fourth may be expended at the discretion of 
the county board. Special taxes at similar rates 
may be levied in the districts if the majority of the 
inhabitants so desire. 

BONDS. 

The State bonds above referred to are of different 
types. The bonds issued to meet Federal aid are 
limited to 20-year terms and bear interest at a rate 
not exceeding 4 per cent. The type of bond and 
manner of payment are fixed by the State board of 
control. 

The State bonds to be issued for veel surfaced 
highways are to be of the deferred serial type, bear- 
ing interest at 4 per cent, and may run not to ex- 

ceed 20 years after 6 years from the date of issue. 
Sinking-fund bonds in an amount not exceeding 

2 per cent of the assessed valuation of the county 
may be issued by the county court when authorized 
by a majority of the voters of the county. The 
term of such bonds is stated in the proposal sub- 
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The remainder, if any, may be used by- 

mitted to the voters. The interest on such bonds 

may not exceed 6 per cent. On January 1, 1915, 

there was outstanding $1,615,000 of county bonds 

issued for terms varying from 10 to 30 years, with 
interest at 5 and 6 per cent. 

PENNSYLVANIA. 

DEVELOPMENT. 

State participation in road construction, improve- 
ment, and maintenance in Pennsylvania is of State- 
wide scope, was first evidenced in 1903, consists of 

actual construction and maintenance of a system of 
State roads with State funds, allotment of money 
aid to local roads of importance, and supervision of 
and allotments of money aid to the roads admin- 
istered by townships of the second class, and is 
administered by a State highway department. 

Road improvement in Pennsylvania had its be- 
ginning in private toll roads, which from their first 
establishment in 1792 were gradually extended 
throughout the State. However, as the railroads 
became the principal means of long-distance trans- 
portation, the toll roads were allowed to deteriorate, 
and many were abandoned or condemned and taken 
over by the local authorities as public roads. At 
present only a small mileage of the original system 
is administered by private ownership, and this mile- 
age is decreased each year by purchase by the State. 

Prior to 1895 road supervision and construction 
was executed by the township boards, but as this 

- form of management did not prove satisfactory the 
county administration of roads was authorized by 
the legislature during that year. While county con- 
trol was a step in the direction of centralized control 
of road matters, it was not until 1903 that the State 
highway department was organized, with the neces- 
sary funds to assist the counties in their road affairs. 

From its beginning in 1903 the highway depart- 
ment has been modified from time to time until it, 
as now organized, has full control over the system 
of State roads comprising 11 per cent of the entire 
mileage of the State; supervisory control over the 
road system of the second-class townships which 
comprise about 85 per cent of the total mileage of 
the State, and extends money aid to counties, 

boroughs, or townships for the improvement of local 
roads which are of importance. Local roads im- 
proved with State aid comprise about 1 per cent of 
the total mileage of the State. 
Approximately 114 per cent of the road mileage 

of the State has been improved with funds supplied 
by State and local organizations. During the year 
1916, $2,958,455.51 was expended by the State for 
maintenance of State roads and bridges. 

. 



_ and prescribes their duties. 

The influence in the road and bridge work of the 
State exercised by the State highway department is 
evidenced by its control over the funds expended. 
During 1916 the State highway department ex- 
pended $3,663,352 of State funds and $322,040 of 
local funds, and in addition thereto distributed to 
townships of the second class $712,501 of State 
funds. The total road and bridge expenditures 
within the State by both State and local forces for 
the period reached $10,985,392. Thus the State 
exercised supervision over the expenditure of about 
43 per cent of all road expenditures. 

During 1917 there was expended by all forces a 
total of $11,463,000 for highway purposes. 

ORGANIZATION. 

The organization of the State and local road forces 
and the relation existing between them is shown on 
the diagram herewith. 
State.—The executive official of the State high- 

way department is the State highway commissioner 
appointed by the governor for a term of four years. 
He provides rules and regulations governing the 
business of the department, appoints engineers, 
clerks, and such other employees as may be required, 

He is assisted in the 
executive work of the department by a first deputy 
commissioner, a second deputy commissioner, a 
chief engineer, and an auditor, all of whom are ap- 
pointed by the governor. 

The department is divided for administrative pur- 
poses into five general divisions with specific powers 
and duties, namely: 

1. The bureau of township highways is adminis- 
tered by the first deputy commissioner, who has 
general supervision of all road construction and 
maintenance administered by the local boards of 
townships of the second class. 
A district engineer and such other assistants as 

may be needed is in charge of each of the five dis- 
tricts into which the State has been divided. He 
reports to the first deputy and represents him in 
carrying out the duties of the bureau, which in 
general are to prescribe and enforce rules and regu- 
lations not in conflict with State laws, fixing the 
duties of highway officials in townships of the second 
class; to approve all contracts let by such township 
officials for equipment, bridges, etc.; to supervise all 
townships of the second class road and bridge con- 
struction and maintenance, and to make an annual 

report to the commissioner of work accomplished 
and such statistics relative to roads and bridges of 

the State as may be at hand. 
2. The division of maintenance is administered by 

the second deputy who allots funds available for 
maintenance and repair of State and State-aid roads. 
The allotment is made on recommendation of the 
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assistant engineers of the division of construction who 
are in charge of the various districts into which the 

State has been divided for construction and main- 

tenance purposes. The maintenance division em- 
ploys as many as 10,000 or 12,000 men during the 
working season. 

3. The division of construction is administered by 
the chief engineer who has charge of construction and 
maintenance of State and State-aid roads, and who 

is assisted by a central office force and a field force 
which for administrative convenience is divided into 
15 district organizations, headed by district engi- 
neers, with such additional forces as may be needed 
from time to’ time. 

4. The division of audits is administered by the 
auditor who examines all accounts against the de- 
partment, and issues warrants for all payments made 
by the department. 

5. The clerical and registration division is admin- 
istered by the chief clerk, appointed by the commis- 
sioner, who has charge of the registration of motor 
vehicles, collection of fees therefor, and keeps records 

of all accounts and expenditures of the department. 
A comprehensive and effective cost-keeping system 
covering all expenditures of the department is ad- 
ministered by this division. 
A statistician, appointed by and reporting directly 

to the commissioner, is in charge of the collection of 
data and information pertaining to the roads of the 
State. He edits bulletins and publications relative 
to the duties and accomplishments of the depart- 
ment. 

County.—Authority over road affairs in the 
county is vested in a board of three commissioners 
elected for a term of four years. The county sur- 
veyor, an elective official, may be designated by the 
board, or the board may employ a county engineer 
to take charge of the road and bridge improvements 

under their control. 
First-class townships.—Townships containing 

300 or more inhabitants per square mile are desig- 
nated first-class townships and are governed by a 
board of elective commissioners. They have full 
control over all township roads in their jurisdiction. 

Second-class townships.—These comprise all 
other townships of the State. Authority over road 
and bridge matters is vested in a board of three 
elective supervisors. The board appoints a highway 
superintendent or road master and such other forces 
as may be required. Practically all operations of 
this board and its employees in road and bridge mat- 

ters are subject to rules, regulations, and supervision 

of the State bureau of township highways. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 91,556 miles of public road in Pennsylvania are 

divided for the purpose of fixing responsibility for 



construction and maintenance into five groups, 
namely, State highways, State-aid highways, county 
roads, first-class township roads, and second-class 

township roads. 
State highways.—These comprise 375 routes 

with a mileage of 10,235 designated in a general way 
by the State legislature, and are to be constructed and 
will be maintained by the State highway department 
with State funds. On January 1, 1918, approxi- 
mately 2,000 miles of road of this group had been 
improved. Surveys, plans, specifications, and esti- 
mates are executed by the State highway depart- 
ment. Construction may be done by force account 
under the control of the department or let by con- 
tract. When by contract let by the State highway 
commissioner, inspection and supervision is exercised 
by the State highway department. Monthly pay- 
ments may be made as the work progresses. They 
are based on an estimate prepared by the assistant 
engineer in charge of the work and are approved by 
the district engineer and State highway commissioner. 
Payment for 90 per cent of the amount of the estimate 
is made by the State treasurer on receipt of a war- 
rant approved by the State auditor and the auditor 
of the State highway department. 

State-aid highways.—These comprise about 
1,050 miles of road improved by State and local 
funds, of which 459 miles are mamtamed by local 
forces. The remaining mileage, 591, located on State 
routes is maintained by and at the expense of the 
State. 

New construction is instituted on the initiative of 
a county or township board. Application is made 
to the State highway commissioner for aid in con- 
structing a designated road or section thereof, and if 
the project is deemed feasible by the State highway 
department and if the local board obligates itself to 
pay one-half the cost of construction and mainte- 
nance. Surveys, plans, specifications, and_ esti- 
mates are prepared by the district engineer and are 
approved by the State highway department and by — 
the local board concerned. 

Contracts are let by the State highway commis- 
sioner and construction is carried out under super- 
vision of the State highway department. Payments 
are made by the county treasurer on warrants ap- 

proved by the State highway commissioner until 
local funds appropriated for the project are ex- 
hausted; the remaimimg payments are then made from 

State funds by the State treasurer in the manner 

outlined under State highways. 
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County roads.—These are selected by the boards 
of county commissioners subject to the approval of 
the grand jury and the court of quarter sessions. 

First-class township roads.—These comprise 
all roads of the townships not included in the three 
preceding systems. Roads of the third and fourth 
groups comprise a small percentage of the total road 
mileage of the State. They are constructed and 
maintained by their respective boards with local 
funds. The State highway department has no juris- 
diction over roads of these groups unless they are 
improved by means of State-aid highway procedure. 

Second-class township roads.—These comprise 
all other public roads of the State. They are admin- 
istered by township boards under supervision of 
the State highway department. The State law pro- 
vides that townships of this class which collect their 
road taxes in cash are entitled to an allotment from 
State funds equal to 50 per cent of the taxes collected. 
However, the allotments may not exceed $10 per mile 
of road. The legislature since 1911 has failed to pro- 
vide funds sufficient in amount to pay the entire 
amounts due the townships. 

All equipment, materials, etc., used by the State 
or local forces on State highways, State-aid high- 
ways, and second-class townships are purchased by 
contract let by or under the supervision of the State 
highway commissioner, . 

REVENUES. 

State.—For the two years June 1, 1917, to May 
30, 1919, the State legislature has provided for each 
year the following amounts for the support of the 
State highway department and for State participa- 
tion in road and bridge improvement. 

For construction of State highways.................- $3, 000, 000 

State aid CO COUNTICK . ta eee ame et ares eee 750, 000 

Purchase of turmpykes it. 42e6 s eec ee eee 250, 000 

Cash bonus to townships of the second class.-...-...-. 936, 735 
Maintenance of highway department....- tee ee 377, 500 

Total cai, weet ah ae aera oe eee ee 5, 314, 235 

In addition thereto the gross receipts of the motor- 
vehicle license fund, estimated at $3,268,026 per an- 

num, are available for maintenance of State high- 
ways. 
County.—The boards of county commissioners 

have authority to levy for road and bridge purposes 
an annual tax at a rate not exceeding 2 mills on 
each dollar of assessed valuation. 
Township.—The boards of supervisors have 

authority to levy for road and bridge purposes an 
annual tax at a rate not exceeding 10 mills on each 
dollar of valuation, and may with the approval of the 
court of quarter sessions levy an additional tax at a 
rate not exceeding 10 mills on each dollar of valua- 
tion. 

none 
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BONDS. 

Bonds may be issued by counties and townships 
for road and bridge purposes at a rate of interest not 
exceeding 5 per cent and in amounts not exceeding 
2 per cent of the assessed valuation of the county or 
township. The type and term of such bonds is not 
specified by law. On January 1, 1915, $27,547,659 
of county and township bonds were outstanding. 

RHODE ISLAND. 
DEVELOPMENT. 

State participation in road and bridge improve- 
ment in Rhode Island dates from 1896, is confined to 
a system of State roads although provision has been 
made for State aid to towns and is administered by a 
State board of public roads. 

State interest in and control over road improve- 
ment began in 1896 with the appointment of a State 
highway commissioner, who, during the two succeed- 
ing years, constructed in several towns a total of 
9% miles of object-lesson roads. These roads con- 
sisted of half-mile sections of water-bound macadam, 

the cost being paid 75 per cent by the State and 25 
per cent by the town. These roads served as a 
demonstration of the stability of roads constructed 
of proper materials under skilled supervision, and 
were no doubt useful in stimulating a demand for 
further road improvement. However, State interest 

in road improvements remained inactive until 1902, 

when the State board of public roads was first organ- 

ized. At this time asystem of State roads was desig- 
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nated by the State legislature for improvement with 
State funds. 

The State road system as originally outlined has 
been augmented from time to time until it now com- 
prises 37 per cent of the entire road mileage of the 
State. Three hundred twenty-four and five-tenths 
miles, or 40 per cent, of the State system has been 
surfaced, 207.7 miles being water-bound macadam 
and 11678 miles being bituminous macadam, Thirty- 

four and five-tenths per cent of all roads of the State 
have been improved by surfacing. . 

The total expenditures for road and bridge pur- 
poses by all road forces of the State during 1916 
reached $942,152. Fifty-seven and one-half per 

cent of this amount, or $543,162, was State funds 

expended by the State board of public roads. 
During 1917 a total of $862,000 was expended by 

all forces in the State for highway purposes. 
Since 1914, the work of the board has been con- 

fined to bridge construction, and bridge and road 
maintenance, funds for new road construction not 
being available. However, funds sufficient in 
amount to provide for the maintenance of the exist- 
ing improvements were made available for 1917. 

ORGANIZATION. 

The organization of the road forces of the State 
and the relation existing between them is shown on 
the diagram. | 

State.—Authority over road affairs is vested in 
the State board of public roads consisting of five 
members, one from each county of the State, ap- 
pointed by the governor for terms of five years, one 



term expiring annually. The executive official of 
the board is the chief engineer appointed by the 
board for an unlimited term. He is assisted in the 
central office by deputies who have charge of each 
of three divisions, namely, bridges, surveys, designs 

and estimates. Such other technical assistants and 
clerical force as may be required are provided for the 
central office. The State is divided into six divisions, 
each in charge of a division engineer who reports to 
the chief engineer and represents him in the work of 
construction, repair, reconstruction, and mainte- 

nance in the district. A field force of inspectors, 
field parties, and other help is provided in sufficient 
amount to carry out the work. 

The collection of fees for motor vehicle and chauf- 
feur licenses is carried out under the direction of the 
board. 

County organization.—The counties in Rhode 
Island, as such separate organizations, take no part 
in road and bridge affairs. 
Towns.—The town councii composed of five or 

seven elective officials exercises, through executive 
officials appointed by the council or elected by the 
voters, control and maintenance of local roads and 
bridges under their jurisdiction. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 2,170 miles of public roads of Rhode Island 
are divided, for the purpose of fixing responsibility 
for construction and maintenance, into two groups, 
namely, State roads and town ways. 

State roads.—These comprise 800 miles of the 
principal roads of the State designated by the State 
legislature. The roads of this group are improved 
and maintained by the State with State funds. The 
State law requires that the width of surfacing on 
tangents shall be not less than 14 feet nor more than 
18 feet. The width on curves is fixed by order of. the 
board and is generally wider. However, the width 
of roadway may be increased on request of and at 
the expense of the towns in which located. 

All surveys, plans, and specifications for roads of 
this group are prepared by the State board of public 
roads. Construction and maintenance are carried 
out under the direction of the board by convict 
labor, by force account, or by contract. 
When by convict labor, the convicts are furnished 

by the penal and charitable commission, on request 
of a majority of the board. The additional expense 
incurred in guarding and transporting the convicts 
is met from the fund provided for construction and 
maintenance purposes. Convicts detailed to road 
work are entitled to special privileges and may re- 
ceive a small wage for their labor. 

When by force account all steps of the work are 
supervised and administered by employees of the 
board. 

When by contract let by the board after due pub- 
licity to a contractor who furnishes bond in 50 per 
cent of the contract price, the work is under the su- 
pervision of an inspector detailed to the work by the 
chief engineer, and the occasional inspection of the 
division engineer and of the chief engineer. 

Monthly payments based on estimates covering 
85 per cent of the completed work are made on order 
of the chief engineer to the contractor by the State 
treasurer with the approval of the State auditor. 

Final payment is made in a‘similar manner when 
the completed work has been accepted by the division 
engineer and by the chief engineer. 
Town ways.—These comprise all other roads of 

the State. They are controlled, constructed, and 
maintained by local officials with local funds. 

The State law provides that whenever a town 
makes an annual appropriation, by a vote of the 
electors, for road and bridge purposes equal in 
amount to an assessment of 20 cents or more on 

each $100 of taxable property in the town, and re- 
quests the State board of public roads to supervise 
the expenditure of such appropriation, such town is 
entitled to State aid in the sum of one-fifth of the 
amount appropriated. Only one town has taken 
advantage of this provision of law. 

REVENUES. 

State.—The funds for the calendar year 1917 at 
the disposal of the State board of public roads are 
obtained from several sources, namely: 

1. The fees collected from licenses of chauffeurs and 
motor vehicles and penalties collected for violation 
of the motor-vehicle law, amounting to $353,652, 
are available for expenditure by the State board of 
public roads in the following manner: A total of 
$2,500 is paid to members of the board as annual 
salary; not to exceed $12,500 for supplies for the 
motor-registration department; not to exceed 
$20,000 for clerical and contingent expense incident 
to enforcement of the motor-vehicle laws, and the 
remainder of the fund, $318,652, for the repair and 
maintenance of State roads. 

2. By legislative appropriation of $2,500 for sala- 
ries of board, $5,000 for traveling expenses of board 
and for salaries and expenses of employees of the de- 
partment, $175,000 for bridges on the State roads, 
and $34,997 to meet funds allotted by the United 
States Government. 

3. The proceeds amounting to $224,423 of a State- 
wide tax of three-tenths of a mill levied on all tax- 
able property in the State. 

4. The refunds estimated to be $2,450 from towns 
and public-service corporations to the bridge con- 
struction fund. 

Thus the total State funds available amounted to 
$798,022 exclusive of refunds. 
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Local.—Town funds are raised by local taxes. 
The amount of the fund for road and bridge pur- 
poses is fixed by a vote at the annual town meeting 
and the tax rates are fixed accordingly by the ad- 
ministrative officials of the town. 

BONDS. 

Town bonds may be issued for road improvement 
when specially authorized by the. legislature, but 
apparently none have been issued. 

State bonds may be issued on authority of the 
legislature. Such bonds may bear not to exceed 4 
per cent interest and to be retired by the sinking 
fund method within 50 years. The total State 
bonds outstanding on January 1, 1918, amounted to 
$1,975,000. These bonds must be retired in 30 
years and bear interest varying from 3 to 4 per cent. 

SOUTH CAROLINA. 
DEVELOPMENT. 

State participation in road building is limited to 
educational, advisory, and supervisory assistance ad- 
ministered by a State highway commission estab- 
lished in 1917. No money aid is extended by the 
State, but 20 per cent of the automobile-registration 
fees is used for the support of the State highway de- 
partment, while 80 per cent of such fees is refunded 
to the counties. The State exercises no control 
over the expenditure of these funds except on re- 
quest of local authorities. For a number of years 
previous to 1917 the department of agriculture, com- 
merce, and industries collected and disseminated 
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information and statistics on road building, and 
issued road maps and route books. 

During 1917 expenditures by all forces of the 
State for road purposes totaled $1,277,000. 

ORGANIZATION. 

The organization of the State highway depart- 
ment and its relation to the local road forces is shown 

on the diagram. 
State.—The State highway commission is com- 

posed of two nonsalaried members appointed by the 
governor and three ex officio members as follows: 
The senior professors of civil engineering of the 
Military College of South Carolina, of the Clemson 
Agricultural College, and of the University of South 
Carolina. 

A highway engineer appointed for an unlimited 
term by the commission, which appointment may 
be based upon an examination, must be skilled and 
experienced in the design, construction, and main- 
tenance of roads and bridges. Upon the recom- 
mendation of the State highway commission the 

State highway engineer appoints two assistant engi- 

neers, which appointments may be based upon a 

civil-service examination. A clerk, who serves as 

secretary to the commission, is appointed by the 
commission. 

The highway department is composed of two 

divisions, viz, engineering and automobile licensing 

and registration. The engineering division, admin- 

istered by two assistants under the State highway 

engineer, has charge of the work, requested by local 

authorities of making surveys, preparing plans, 



specifications, and estimates, and the supervision of 
road and bridge work on Federal-aid projects. The 
registration and licensing of automobiles is admin- 
istered by a clerk who is secretary to the commis- 
sion, and who reports to the State highway engineer. 

County.—Except where special laws apply, the 
control over roads and bridges in the several counties 
is vested in a county board of commissioners com- 
posed of the county supervisor as chairman, elected 
by the people for a four-year term, and two commis- 
sioners appointed by the governor on the recommen- 
dation of the county delegation to the general 
assembly. Some counties have more than two com- 
missioners and several counties operate under special 
laws. District overseers have immediate control 
over the roads in the various townships. These are 
appointed by the county board, or subject to its 
approval, or by the township board of commissioners 
in counties where such boards exist. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The roads of South Carolina, comprising about 
32,000 miles, are, for the purpose of fixing responsi- 
bility for construction, control, and maintenance, 
divided into two groups, viz: Proposed State high- 
way system and county roads. 

Proposed State highway system: In order to com- 
ply with the requirements of the Federal-aid road 
act, the State highway department has designated 
a tentative State highway system which it is pro- 
posed to improve with Federal aid and county funds 
during the five-year period 1917 to 1921. 
tem includes 2,550 miles, or 6.5 per cent of the total 
road mileage of the State, and connects the county 
seats and principal market centers. When local 
authorities request Federal aid, plans, specifications, 
and estimates will be prepared by and at the cost 
of the State. The work will be done by the counties 
by contract, force acccount,. or prison labor, and 
under the inspection and supervision of the State 
highway department. When completed the roads 
will be maintained by the counties under State 
supervision. The cost of construction will be borne 
50 per cent by the counties and 50 per cent by the 
Federal-aid fund. The counties will pay the entire 
cost of maintenance. 

County roads.—All roads in the State including 
the proposed State system are county roads, built 
and maintained under the direction of county 
authorities with county and township funds. How- 
ever, surveys, plans, specifications, and estimates 
may be prepared and construction and maintenance 
may be supervised by the State highway depart- 
ment on request of the local authorities. 

—~l oP) 

This sys- 

REVENUES. 

State.—Automobile license fees are collected by 
the State highway department. Of the amount col- 
lected, 20 per cent is retained to pay the expenses of 
collection and for the support of the State highway 
department, and 80 per cent is returned to the 
counties from which collected for the construction of 
roads and bridges therein. No supervision over the 
refunds to counties is provided for except on request 
of county authorities. During 1917 there was col- 
lected $113,556, of which $88,630 was refunded to 
the counties and $24,926 was retained by the State. 
County.—Boards may annually levy a 1-mill tax, 

the proceeds to constitute a part of the county-road 
fund. ‘They may also levy a similar tax on property 
in any township on written request of two-thirds of 
the property owners of the township. An addi- 
tional levy of 2 mills may be assessed for two- 
year terms by the county board on any township if 
agreed to by a majority vote of the electors who own . 
real and personal property subject to taxation. 
One-half of the taxes derived from the sale or man- 
ufacture of timber is used for the improvement of 
public roads. 

Unless by law exempt, all male persons between 
certain ages, varying from 18 and 21 to 50 and 55, 
are required to work from 2 to 12 days on the public 
roads, or to commute the same in cash at the rate of 
from $1 to $3 per day. The conditions under 
which statute labor is applied vary under the special 
laws applying to the various counties. 

It is estimated that the various counties and 
townships expended about $1,250,000 for road and 
bridge purposes during 1916. 

BONDS. 

There is no general law authorizing the issuance of 
road and bridge bonds. Such bonds when author- 
ized are by special acts of the legislature. It is 
estimated that $460,000 of county and township 
bonds were outstanding on January 1, 1915. Since 
that date approximately $1,675,000 county and 
township bonds have been authorized and sold. 

SOUTH DAKOTA. 
DEVELOPMENT. 

State participation in road work in South Dakota 
is of recent origin, of limited amount, is dependent 
on local initiative, is financed by the proceeds of a 
State-wide tax, and is administered by a State 
highway department. . 

State interest in road improvement in South 
Dakota dates from the passage in 1913 of an act 
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creating a State highway commission with super- 
visory and advisory duties and the designation of a 
system of State highways to be constructed under 
State supervision at county expense. 

Road improvement in this State is confined 
principally to the construction of bridges and 
culverts, and the grading of earth roads. During 
the years 1915 and 1916 the expenditures by local 
forces for bridge and culvert work exceeded the sum 
expended for road work. 

On January 1, 1917, 750 miles, or 0.8 per cent, of 
the total road mileage were reported as surfaced, 
while on January 1, 1918, 1,500 miles, or 1.5 per 
cent, of the total mileage had been graded and 
drained. 

Expenditures by local forces during the year 1916 
reached $1,250,000. No State funds were expended 
other than for the support of the State highway 
commission, which was engaged in educational and 
advisory duties. 

Centralized control over road work is now becom- 
ing established in accordance with the terms of the 
legislation enacted in 1917, and road and bridge 
improvement will proceed in accordance with stand- 
ard plans and will be maintained when completed 
under State supervision. 

Total expenditures during 1917 by all road forces 
reached $2,755,000. | 

ORGANIZATION. 

The organization of the road forces of the State 
and the relation existing between them is shown 

on the diagram. 
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State.—The State highway department is com- 
posed of the governor as chairman, the State engineer 
as secretary, both ex officio members, and a third 
member appointed by the governor. The appointive 
member is required to be an experienced road 
builder having the qualifications of a civil engineer. 
Such other assistants and clerical force as may be 
necessary are employed by the department. 

The department so constituted supervises, con- 

trols, and directs the building of roads and bridges 
to which Federal or State aid is contributed and 
controls to a limited extent the construction or 
repair of local roads. Action in such local cases is 
not taken by the department until complaint has 
been filed against the local officials by five free- 
holders of the county in which the work is in prog- 
ress. The department is required whenever a 
county employs a competent road builder for the 
purpose of supervising or controlling road building 
to authorize him to plan, supervise, and control the 
road building in said county. 

County.—The road and bridge affairs are ad- 
ministered by a board composed of three or five 
commissioners elected for terms of four years. 
The county auditor and the county treasurer 
are respectively clerk and fiscal agent of the 
board. 

Counties not organized into townships are divided 
by the board into districts and a road supervisor is 
appointed for each district. The county board may 
employ a suitable person to take charge of the 
county road work, and he may be designated the 
county engineer. 



Township.—Road and bridge affairs in legally 
organized townships are administered by a board of 
three supervisors elected for terms of three years, 
one being elected each year. This board has juris- 
diction over township roads which are generally the 
least important roads of the county. The township 
board may not expend to exceed $125 on a bridge 
or culvert without first securing authorization from 
the county board. Such road forces as may be 
required for township work are employed by the 
township board. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 96,306 miles of public road of South Dakota 
are divided for the purpose of fixing responsibility 
for control, construction, and maintenance into three 
groups, namely, State roads, county roads, and town- 

ship roads. 
State roads.—These comprise approximately 

6,000 miles of public road selected by the county 
boards with the approval of the State highway de- 
partment for improvement under the supervision of 
of the department with Federal or State and local 
funds. Initiative for construction is taken by the 
county board. On approval of the project by the 
department and the designation of the amount to be 
contributed by the county, surveys, plans, specifi- 
cations, and estimates are prepared at the expense 
of the county and submitted to the State highway 
department for approval. Bids are requested by 
the State highway department and the contracts 
may be let or the work may be done by force ac- 
count under the direction of the department. Par- 
tial and final payments are made on order of the 
State highway department. The county’s portion 
of the cost is paid by the county board when ordered 
to do so by the State highway department. Im- 
pioved roads of this group are maintained by county 
forces at county expense, subject to the supervision 
and inspection of the State highway department. 
County roads.—In counties not organized into 

townships all roads other than State roads and the 
more important roads in organized townships are 
classed as county roads. They are improved and 
maintained by county forces at county expense. 
The State highway department exercises no super- 
vision over these roads unless requested to do so 
by five or more freeholders of the county. All 
bridges constructed on these roads are required to 
be built in accordance with plans provided by the 
State engineer, or a competent assistant designated 
by him. 

Township roads.—These comprise the minor 
roads of organized townships. They are opened, 
constructed, and maintained at township expense by 
township officials subject to limitations fixed by 
statute. 
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REVENUES. 

State.—Revenues for road and bridge purposes 
are obtained from a tax levied at a rate not exceed- 
ing one-tenth of a mill. From the proceeds of this 
tax the legislature appropriated $100,000 for the fis- 
cal year ending June 30, 1918, and $120,000 for the 
fiscal year ending June 30, 1919. These amounts 
are available for payment of the salaries and ex- 
penses of the State highway department and for the 
construction of State roads. Eighty per cent of 
this fund must be expended in the counties in which 
collected if application therefor is made by the county 
board within one year from the date of the tax levy. 

County.—Eighty-five per cent of the motor 
vehicle license fees originating in each county are © 
retained in the county motor vehicle road fund, and 
are used for gravelling and dragging the public roads 
outside the limits of cities. The county board may 
levy a 2-mill tax, and when authorized by a ma- 
jority of the electors this tax may be increased to 
5 mills for road and bridge purposes. A poll tax at 
a rate of $1.50 is levied on all male persons between 
the ages of 21 and 50. This tax may be paid in 
cash or a day’s labor may be contributed in leu 
thereof. 

Township.—The electors of each township may 
at the annual town meeting in March appropriate 
such sums as they deem proper for road and bridge 
purposes and fix the tax rates to produce these 
amounts. However, the road tax may not exceed 
50 cents on each $100 of assessed valuation. 

BONDS. . 

Sinking-fund bonds may be issued by county 
boards in amounts not exceeding 5 per cent of the 
total assessed valuation when authorized by three- 
fourths of the electors of the county. Such bonds 
if issued shall become due in not less than 5 nor 
more than 20 years from the date of issue, and they 
may bear interest at rates not exceeding 5 per cent. 

Bonds may be issued by township boards in an 
amount not exceeding 5 per cent of the total assessed 
valuation of the township, and in no case to exceed 
$5,000. Such bonds may bear interest at a rate not 
exceeding 10 per cent, and may not run more than 
20 years. No State, county, or township bonds are 
outstanding in South Dakota. 

TENNESSEE: 
DEVELOPMENT. 

State participation in road and bridge improve- 
ment in Tennessee is of very recent origin, but is of 
State-wide extent. The State highway commission, 
organized in 1915, has supervision of construction 
and maintenance of the State highway system, com- 
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prising about 5 per cent of the total road mileage of 
the State. Little improvement has been done under 
the direction of the State highway commission, due 
to its recent organization and to the limited amount 
of funds placed at its disposal by the State legis- 
lature. However, during 1916, $200,000 of State 
funds and $400,000 of local funds were expended 
under the direction of the commission on the State 
highway system for maintenance, which, in many 
cases, amounted practically to reconstruction. 

Beginning with 1917, a State-wide tax was levied 
on all assessable property in the State, and the pro- 
ceeds thereof, together with Federal funds and auto- 
license revenues, constitute the fund at the disposal 
of the commission for construction and maintenance 
of the State highway system. 

About 20 per cent of the road mileage of the State 
has been hard-surfaced, and a larger percentage of 
the mileage has been graded and drained by and at 
the expense of the various counties of the State. 
During 1916 about $4,000,000 was expended by the 
counties for road and bridge purposes. The State 
highway commission exercises control over projects 
involving the expenditure, either wholly or in part, 
of State funds and may advise county officials under 
certain circumstances relative to the expenditure of 
local funds. 

The total expenditure during 1917 by all road 
forces reached $2,481,000. 

The Legislature of Tennessee has provided many 
road laws applicable to the counties possessing cer- 
tain qualifications, with the result that neither uni- 
-form organization nor methods of.construction and 
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repair are found in the various counties of the State. 
The State highway commission is engaged in the 
dissemination of information throughout the State 
relative to efficient methods of construction and 
repair by local officials, and improvement in the 
general condition of the roads of the State is to be 
expected. 

The State is divided into three general divisions, 
namely, eastern, middle, and western Tennessee, 
which differ greatly in soil, topography, and amount 
and distribution of road-building materials. There- 
fore, the types of construction vary to a marked 
degree in the various localities, due to the availability 
and cost of road-building material. 

ORGANIZATION. 

The organization of the road forces of the State 
and their relation is shown on the diagram. 

State.—The State highway commission is com- 
posed of six members, three ex officio, namely, the 
governor of the State, the State geologist, and the 
dean of engineering of the University of Tennessee, 
and three members appointed by the governor for 
terms of six years each, resident, respectively, in 
eastern, middle, and western Tennessee. No more 
than two of these appointees may be of the same 
political faith. The commission elects one of its 
members as chairman for a term of two years, and 
appoints a secretary for a like term. The secretary 
is required to be qualified in road building and main- 
tenance. 

The commission is required to hold such meetings 
as may be necessary for the conduct of the business 



of the commission; to prepare a highway plan of the 
State showing the system of intercounty highways 
comprising the system of State highways; to estab- 
lish standards for the construction and maintenance 
of highways in the various counties; to designate in 
each county the number of miles of traveled road 
which are deemed of sufficient importance to be clas- 
sified as main traveled roads, and which may be 
entitled to State or Federal aid for their improve- 
ment (additional roads may be added to this 
system by the eommission); to publish at stated 
periods such information and statistics as may have 
been compiled relative to the roads and bridges of 
the State; to advise county or district road officials 
in road and bridge matters brought to their attention; 
and to request information from such officials rela- 
tive to the roads and bridges of.their respective dis- 
tricts. The commission is also required to keep on 
file and furnish when requested by county or district 
road officials current prices of bridges, culverts, road 
materials, tools, implements, or machinery. 

All licenses for motor vehicles are issued and the 
fees therefor are collected by the State highway 
commission. 

The secretary is the executive and administrative 
head of the commission and is in charge of the office 
of the commission at Nashville, and his approval is 
required to all contracts and to all checks, vouchers, 
or warrants drawn against funds under the control 
of the highway commission. He is further required 
to assist county and district authorities in making the 
necessary financial arrangements for raising and 
floating bond issues for highway purposes. 

The State highway engineer is required to be a 
civil engineer, experienced in highway construction. 
He is appointed by the State highway commission 
and may be removed for due cause. Such other 
engineering or other expert assistants employed by 
the commission are required before entering upon 
their duties, to pass a satisfactory examination con- 
ducted by a committee composed of the dean of 
engineering of the University of Tennessee, the State 
geologist, and the State highway engineer. The 
State highway engineer is in charge of all work 
where State or Federal funds are involved, and he is 

required to approve all vouchers, claims, and 
accounts paid out of the State highway fund or any 
joint fund where the work is financed in part by 
county or district and State funds. He may be 
requested by county officials to take charge of work 
financed wholly by county funds. He is the tech- 
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nical advisor of the State highway commission and 
is required to furnish advice to county officials on 
matters pertaining to the surveys, construction, and 
maintenance of roads and bridges when requested. 

County organization.—The governing board of 
the county is known as the county court and is com- 
posed of the county judge, and two justices of the 
peace from each district of the county. The pre- 
siding officer, the county judge, of this court may be 
chosen from the members of the court, but in many 
counties he is elected by the people at the general 
biennial election. This court, known as quarterly 
court, is composed of the presiding officer and the 
justices, and meets in January, April, July, and 
October. The chairman, who constitutes another 
division of the court, is required to hold sessions at 
the first of each month, unless otherwise provided 
by legislation, applicable to counties possessing cer- 
tain qualifications. . 

The quarterly court at its January term in odd 
years divides the county into road districts, and 
elects a road commissioner for each district for a 
term of two years.. Such commissioners are the 
executive officers of the court in all road matters in 
their respective districts, and they may appoint over- 
seers for sections 6f the road containing not less than 
1 nor more than 5 miles. Certain counties of the 
State favored by legislation have a road commis- 
sioner or a board of road commissioners elected for 
terms varying between two and six years, depending 
upon the county and the legislation applicable. 
Certain counties are authorized to employ engineers 
skilled in road building. Due to the large amount 
of special legislation in force in Tennessee, no uni- 
form organization can be laid down as applicable to 
all counties of the State. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The roads of Tennessee are divided into three 
general classes: 

State highway system.—These comprise the 
roads selected by the State highway commission as 
of sufficient importance to warrant the expenditure 
ot State and Federal funds to improve and maintain 
them. Portions of the State highways may be 
improved under the State-aid plan, the State and 
counties providing a joint fund for their construc- 
tion. In such cases, the State provides not less than 
one-fourth of the required amount while the counties 
are responsible for the maintenance of the roads 
when constructed. aly 

County roads.—These comprise all other public 
roads of the State and are constructed and main- 
tained by county officials with county funds. 
Turnpikes.—These are public roads improved at 

private expense, the owners of the roads receiving 
reimbursement through tolls collected. The turn- 
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pike mileage of Tennessee is decreasing each year, 
and at the present time probably does not exceed 
800 miles. Statutory control and supervision of 
turnpikes is exercised by the road officials of the 
counties in which the roads are located. 

State highways may be improved in two ways, 
either by State and Federal funds, or by State or 
Federal funds in conjunction with local funds. The 
State highway commission has not definitely out- 
lined its policy, but it is believed that the latter 
method will be almost universally followed. Under 
this plan the State highway commission and the 
local officials agree upon a road or section of road to 
be improved and joint funds are provided. The 
State is required to provide not less than one-fourth 
of the total cost of the work. All surveys for loca- 
tion and construction and supervision during con- 
struction are under the control of the State highway 
commission. When completed such roads are main- 
tained by the county with county funds under State 
supervision. The State highway commission, how- 
ever, has the right to take over the maintenance of 
such roads and any additional roads comprising the 
State highway system, if sufficient State funds are 
available for the maintenance thereof. 

All construction dependent in whole or in part on 
Federal or State funds is under the complete control 
of the State highway department. Such work may 
be executed by State convicts, with approval of the 
Tennessee board of control, county or workhouse 

Con- 
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the State highway engineer assumes charge of the | 
work and details a competent assistant to personally 

supervise it. 
The State highways constructed with Federal or 

State funds are maintained by the State highway 
commission with State funds. The State highways 
constructed under the State-aid plan are maintained 
by the county with local funds, subject, however, to 
supervision and inspection by the State highway 
commission. Maintenance may be executed by con- 
tract, by force account, or by patrolmen. The patrol 
system has given satisfaction where adopted, and it 
is estimated that this system is in force in about 40 
of the 96 counties. Detailed reports of the operation 
of the patrol system are furnished by the counties 
to the State highway commission at stated intervals. 
While county roads are constructed and maintained 
by county officials with county funds, State authori- 
ties may tender advice when requested to do so by 

the local officials. 

REVENUES. 

State.—The State highway commission is sup- 

ported by funds obtained from 10 per cent of the 

gross revenues of the auto-license fund. The gross 

receipts from this source will amount to approxi- 

mately $400,000 for the year 1918. 

A State-wide tax of 1 mill on each dollar of valu- 

ation of all taxable property in the State is collected 

and constitutes the State-aid fund. This tax will 

yield approximately $700,000 in 1918. This fund is 

applied to the construction and maintenance of 



82 

State highways and during the period 1917 to 1921 
must be so distributed that each county of the State 
shall have received at least $25,000 during the period. 

Ninety per cent of the revenues from auto licenses 
are distributed among the counties in the ratio in 
which collected. This fund is expended by the 
county under supervision of the State highway com- 
mission for maintenance of State highways. 

Local revenues.—Counties levy a tax on prop- 
erty and privileges for road purposes. The tax on 
property ‘varies between 5 and 25 cents on a hundred- 
dollar valuation, a.portion of which may be worked 
out. The tax on privileges shall not be less than 
one-fourth of the amount assessed for county pur- 
poses and not exceeding two-thirds of the amount 
of this tax may be paid in labor of the interested 
party at the prevailing wage. A labor tax of not less 
than 5 or more than 10 days of labor on the road is’ 
levied on each able-bodied male inhabitant between 
the ages of 21 and 50, and who is not exempt by law. 
This tax may be commuted at 75 cents to $1.25 per 
day. Counties may levy an additional tax for 
bridge purposes at a rate nor to exceed 20 cents on 
a hundred dollars. A few counties levy a turnpike 

_ tax of 10 cents on a hundred dollars. In a few coun- 
ties of the State, a poll tax varying from $2 to $4, 
payable in cash, is levied instead of the labor tax 
above referred to. By special legislative authority 
some counties may require owners of wagons and 
teams to work them on the public roads the same 
number of days that statute labor is required. 

BONDS. 

Bonds may be issued by counties for road pur- 
poses for a period not exceeding 40 years and at a 
rate of interest not to exceed 6 per cent. The total 
of the bonds issued may not exceed 10 per cent of 
the total assessed valuation of the county, provided, 
however, that by a two-thirds vote of the legal voters, 
this amount may be increased to 15 per cent. The 
total county bonds outstanding on January 1, 1915, 
amounted to approximately $6,900,000. No State- 
road bonds have been issued. 

TEXAS. 
DEVELOPMENT. 

State participation in road improvement in Texas 
is in its initial stage, authority therefor having been 
granted by the legislature in 1917, consists of money 
aid allotted to assist the counties in constructing a 
system of State highways, and is administered by a 
State highway department. 

The system of State highways comprises 12,620 
miles, or 9.8 per cent of the total State mileage, 
selected by the State highway engineer for improve- 
ment with Federal, State, and local funds. How- 

ever, State aid may not be extended to more than 
10 miles of road in a county during any one year. 
On January 1, 1917, 12,000 miles, or 9.3 per cent, 

of the total road mileage were reported as surfaced. 
As this work was done by and at the expense of the 
counties, the improvements as a rule were located 
to serve local needs rather than to form connecting 
links in a State-wide system. The post road extend- 
ing from Austin, the State capital, to San Antonio, 
a distance of about 70 miles, was constructed with 
local and Federal funds in accordance with the terms 
of the post-road act of August 4, 1912, and is the 
longest stretch of improved road in the State. 

During the year 1916, $10,500,000 was raised and 
expended by local officials for road and bridge 
purposes. 

During the year 1917, $10,010,000 was expended 
by all officials for road and bridge purposes. 

ORGANIZATION. 

The organization of the road forces of the State 
and the relation existing between them is shown on 
the accompanying diagram. 

State.—At the head of the State highway de- 
partment is the State highway commission, com- 
posed of three citizens appointed by the governor, 
with the consent of the senate, for a period of two 
years, the entire personnel changing at the end of — 
each period. The commission is empowered with 
the administration of the State-aid law to formulate 
plans and policies for the location, construction, and 
maintenance of a comprehensive system of State 
highways and public roads in cooperation with the 
counties of the State, to establish rules for the con- 

duct of the department, to advise with local officials 
relative to the improvement of county roads, to 
elect a State highway engineer, and collect and 
apportion the funds available from the registration 

-and regulation of motor vehicles. The commission 
has appointed a secretary to administer the regis- 
tration of motor vehicles and has provided him with 
the necessary clerks. 

The State highway engineer is supported by a 
staff of engineers and appoints division engineers for 
each of the six districts into which the State has 
been divided. When convenient and expedient, 
county engineers will be appointed to these positions 
besides retaining their connections with their home 
county. 

County.—Authority over road and bridge affairs 
is vested in a commissioners’ court, created in each 
county by the election of a county judge and one 
commissioner elected for a term of two years each 
from each of the four districts of a county. The 
court May appoint a county engineer or road super- 
intendent for the county or for each of the districts. 
Such officials are responsible for the administration of 

ape ye 
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the road program in the county or district. The 
county is required also to collect the fines for the 
violation of the motor-vehicle regulations and to 

enforce, after 1920, a wide-tire law, which prohibits 

carrying more than 2,000 pounds on a tire rim less 

than 34% inches in width. 
The commissioners’ court is required to divide the 

county into convenient road precincts and appoint 

road overseers and apportion the road hands for 

each precinct. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 128,960 miles of public road in Texas are, for 

the purpose of fixing responsibility for control, con- 

struction, and maintenance, divided into two groups, 

viz, State highways and county roads. 

State highways.—These comprise 12,620 miles 

selected by the State highway engineer for improve- 

ment with Federal, State, and local funds. Initi- 

ative for construction is taken by the county court 

which makes application to the State highway engi- 

neer for Federal or State assistance. On approval of 

the project by the State highway engineer, plans, 

specifications, and estimates of cost are prepared 

under the direction of the county court and sub- 

mitted to the State highway engineer for his ap- 

proval. State or Federal funds are then provided in 

the ratio of one-fourth or under certain conditions up 

to one-half of the estimated total cost. The work 

may be executed by State prisoners under terms 

agreed to by the State highway commission and 

State prison commission and with the approval of 
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the governor, or the work may be let to contract by 

the county board and supervised during construction 

by the county engineer or by a representative of the 

State highway department detailed at county ex- 

pense. The work during progress is subject to in- 

spection by the State highway department, and when 

the road has been completed and accepted by the 

State highway engineer the State’s allotment is paid 

to the county. Payments during the progress of 

construction are made by the county court from the 

county funds. 
Maintenance is executed by the counties in accord- 

ance with the rules and regulations issued by the 

State highway engineer. Failure to execute main- 

tenance to the satisfaction of the State highway de- 

partment results in withholding future allotments to 

the county. 
County roads.—These comprise all other public 

roads of the State. They are improved and main- 

tained by county officials at county expense. County 

prisoners may be utilized in the construction. or 

maintenance of these roads, if so ordered by the 

county court. The various county courts of the 

State are required to consult with the State highway 

department relative to the expenditure of the pro- 

ceeds of local bond issues when provided for roads of 

this group. 
' REVENUES. 

State.—Funds are obtained from the retention 

of one-half of the net receipts obtained from the 

registration and licensing of motor vehicles. This 

fund for one-half of the calendar year 1917 amounted 
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to,about $400,000 and was allotted to the various 
counties to aid in the construction of State highways. 
During 1918 it approximated $1,000,000. The State 
generally contributes one-fourth of the cost, but may 
contribute to the counties of low assessed valuation 
one-half of the cost. These allotments are condi- 
tioned on the county providing, in addition thereto, 
an amount specified by the State highway com- 

mission. 
County.—Funds for road and bridge purposes are 

secured by the imposition of a tax at the rate of 15 
cents on each $100 of assessed valuation, and when 

authorized by a majority of freeholders of the county 
a special tax may be levied at the same rate. One- 
half of the net receipts from the registration and 
license of motor vehicles is returned to the county, 
in the ratio in which collected, for use in the mainte- 

nance of State highways. 
Statute labor is required of all male inhabitants 

between the ages of 21 and 45 years for a period of 
five days each year, or in lieu thereof a cash payment 
of $1 per day for each day of labor so required. 

BONDS. 

Sinking-fund bonds, in amounts not exceeding 25 
per cent of the assessed valuation of the county or 
district, of terms not exceeding 40 years, may be 
issued by counties or districts when authorized by 
two-thirds of the taxpayers affected. On January 1, 
1915, there was outstanding $14,615,016.53 of county 

bonds issued for road and bridge purposes. These 
bonds bore interest at rates of 5, 54, and 6 per cent. 

UTAH. 
DEVELOPMENT. 

State participation in highway construction and 
maintenance in Utah is of recent origin, a State road 
commission having been established in 1909 with 
power to select a State road system and to have 
charge of all funds appropriated by the State or the 
counties in the construction of this system. The 
State laws have been revised and amended from 
time to time until at present Utah is provided with 
a State road commission possessing broad powers 
over construction and maintenance of projects in- 
volving the use of State funds. 

Seventeen per cent of the total public road mileage 
of the State has been hard surfaced and about 37 per 
cent of the total mileage has been graded and drained, 
principally under the State aid plan. 

CW.S.9. 
SAVE AND SUCCEED 

For the years 1918 and 1919 and each succeeding 
year thereafter an appropriation of $100,800 has been 
provided by the State for construction and mainte- 
nance of State and State-aid roads. A bond issue 
of $2,000,000 was authorized by the legislature of 
1917 and the proceeds of this issue are to be devoted 
to road and bridge building purposes, 

The total cash expenditure from all sources, State 
and local, for road purposes, for the year 1917, 
amounted to approximately $1,893,129. Of this 
total $120,200 of State funds and $822,929.44 of local 
funds were expended by or under supervision of the 
State highway department. State supervision thus 
extended to 48.3 per cent of all expenditures for road 
and bridge purposes. 

ORGANIZATION. 

The organization of the highway forces of the 
State and the relations existing between them are 
shown on the chart. 

State.—The State road commission is composed 
of the following ex officio members: Governor of the 
State, who is chairman of the commission; secretary 
of state, who is vice chairman; State engineer, at- 

torney general, and State auditor, who serve without 
additional compensation. 

The commission selects the system of State roads; 
has charge of the construction and maintenance of 
such roads; employs such engineer and clerical force 
as may be necessary; serves in an advisory capacity 
to county road and bridge officials and furnishes 
them on request plans and specifications and esti- 
mates of cost of roads, bridges, and culverts; and is 
required to prepare and issue a manual of road 
building and maintenance for the information and 
guidance of local officials in charge of such work. 

The State road engineer appointed by the com- 
mission is assisted by a bridge engineer, an office 
engineer, several assistant and field engineers; also 
an office force of clerks, stenographers, 
He is the executive officer of the commission and has 
active charge of all construction and maintenance 
of State roads. The State road commission appoints 
for each county an official, termed a ‘‘State road 
agent,’’ who reports to the State road engineer. The 
county road commissioner is sometimes appointed 
State road agent, as he usually has the confidence of 
‘the county officials and is required to have a prac- 
tical knowledge of road building. This official may 
act as inspector in charge of work let by contract 
to which State funds are contributed. 
County.—County administration in Utah is 

vested in a board of county commissioners com- 
posed of three members elected for a term of two or 
four years. The board appoints a county road 
commissioner who assumes charge of the local roads 
of the county and employs and directs such help as 

etc. 
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may be necessary to perform his duties, collects poll 

taxes due, and renders a report to the county board 

at the close of the year covering his operations. He 

also prepares plans, specifications, and estimates for 

road construction financed by county funds. Con- 

tracts for work of this nature are let by the county 

board.» The county road commissioner, when desig- 

nated ‘‘road agent’’ by the State road commission 

is considered the representative of the State road 

engineer and may assist in the construction and 

supervision of State roads. 

CLASSIFICATION, CONTROL AND PROCEDURE. 

The 8,810 miles of road of Utah are divided, for 

the purpose of fixing responsibility for control, con- 

struction, and maintenance, into three groups, 

namely, State roads, county roads, and trails. 

State roads.—These, comprising a mileage of 

3,660, are those roads designated by the State road 

commission and the county boards of commissioners. 

They are built under the direction of the State road 

commission with State and local funds. 

The State road commission is required to notify 

each board of county commissioners on or before 

July 1 of each year of its intention to engage in 

State road construction in that county; to specify 

the amount of State funds available for the work, 

together with a general outline of the proposed 

work and a statement of the amount required to be 

appropriated from local funds by the county board. 

Within 30 days from the date of the notice, the 

county commissioners are required to notify the 

State road commission of the amount appropriated 
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or to be appropriated by the county for the purpose 

specified in the notice from the State road commis- 

sion. This act constitutes the State road commission 

as agent of the county in all transactions connected 

with the construction of the proposed improvement 

and maintenance thereafter. In case of noncom- 

pliance by the county with the terms of the State 

road commission, the funds allotted to the county 

are held for the next yearly allotment among the 

various counties complying with the orders of the 

commission. 

The State road engineer then prepares plans, 

specifications, and estimates of cost of the proposed 

improvement. The work may be done by force ac- 

count under supervision of the State road engineer, 

or let by contract, in the discretion of the State road 

commission. When by contract, the State road 

commission, after due publicity prescribed by State 

law, awards contract to the lowest responsible bidder. 

The State road engineer designates a suitable repre- 

sentative or inspector to take charge of and supervise 

the work during its progress. 

In making settlement for contract work, monthly 

estimates of work completed are prepared by the 

representative of the State road engineer and when 

approved by the State road engineer and State road 

commission are forwarded to the State auditor, who 

draws a warrant on the State treasurer. Payment 

of the final estimate is made in a similar manner, 

after the completed work has been accepted by or 

in the name of the State road engineer. 

In the case of State road work, where conditions 

are satisfactory to the State road commission, con- 

LABORERS LABORERS 



victs from the State penitentiary may, with the con- 
sent and under the rules and regulations of the 
State board of correction, be used to execute the 

work. All expense of this force, other than that for 
food, clothing, and bedding, is paid from the fund 
provided for the improvement. Completed State 
roads of all types are maintained by the State road 
commission, with joint funds—State funds being 
contributed in the same proportion as for construc- 

tion. 
County highways.—These comprise all of the 

roads in the county recognized by the county board 
as public roads and which are not included in the pre- 
ceding system. They are opened, constructed, and 
maintained by the county board with county funds. 

Trails.—Roads little traveled and not officially 
recognized by county boards as public roads are 
known as trails. No official provision is made for 

their repair or maintenance. 

REVENUES. 

State.—An annual appropriation of $100,800 has 
been provided by the State legislature for the sup- 
port of the State road commission and for equal 
allotment to all counties. A $2,000,000 State bona 
issue has been authorized and the proceeds will be 
expended under the direction of the State road com- 
mission. The net receipts from the registration of 
automobiles, amounting to $170,707 in 1917, are 

used for the payment of interest on State bonds 
The balance, if any, is placed to the credit of the 

State road fund. 
Each county auditor is required to certify to the 

State road commission, on or before October 1 of 

each year, data as follows: (a) The assessed valua- 
tion of the county; (6) the State road levy in mills; 
(c) the estimated amount of taxes to be derived 
from such levy. 

Each county treasurer is required to certify to 
the State road commission on or before December 1 
of each year the amount of money collected for 
State road purposes and the amount of delinquent 
taxes. On or before July 1 following each treasurer 
is required to certify to the State road commission 
the amount of delinquent highway taxes collected. 
From the data contained in these reports, the State 
road commission makes an equal allotment of funds 
provided by legislative authority among the 29 
counties of the State. Counties accepting the allot- 
ments are required to provide an appropriation 

equal to one-fourth, one-half, or all of the full 
amount of the State allotment. Counties having 
assessed valuation of less than $2,000,000 provide 
one-fourth. Counties having assessed valuation 
between $2,000,000 and $4,000,000 provide one-half. 

Counties having an assessed valuation of $4,000,000 
or more provide an amount equal to the State 
allotment. 

County revenues.—The counties are authorized 
to levy a special road tax to provide funds for the 
construction of State roads. This tax rate is fixed 
by the State road commission and may not exceed 
5 mills on the dollar valuation. Special taxes in 
cities, the proceeds of which are applied to the 
improvement of roads, are levied in counties receiv- 
ing State aid when the regular 5 mills tax does not 
provide sufficient funds. Every able-bodied male 
citizen, between the ages of 21 and 50 years, not 

exempted by law, is required to pay a poll tax 
of $2. 

BONDS. 

State bonds to the amount of $2,000,000 were 
authorized in 1917. These bonds bear interest at 
the rate of 44 per cent, are to be retired in 20 years, 

at the rate of $100,000 per year. The motor-vehicle 
license fee provides the fund for payment of prin- 
cipal and interest of this issue. , 

County bonds may be issued in an amount not to 
exceed 4 per cent of the total taxable valuation of the 
county, when the county board is authorized by a 
majority of the voters of the county. Such bonds 
are limited to a term of 20 years, and may not bear 
to exceed 5 per cent interest. On January 1, 1915, 
there was outstanding $281,500 of county bonds. 

VERMONT. 
DEVELOPMENT. 

State participation in road improvement in Ver- 
mont is of State-wide scope, and has been extended 
since 1892. It consists of money aid to a system of 
State highways and main market roads, free techni- 
cal advice and service to local road and bridge 
work, and is administered through and by a State 
highway commissioner. 

State participation in its initial stage consisted in 
the levying of a uniform State-wide tax at a rate of 
one-half mill on each dollar of valuation and reap- 
portioned among the various towns of the State in 
the ratio that road mileage of each town bore to the 
total road mileage of the State. While much benefit 
was secured from this form of taxation to road 
improvement which tended to assist the poorer 
towns at the expense of those more able to bear the 
financial burden, the lack of skilled supervision over 
road matters was apparent. To remedy this condi- 
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tion, the office of State highway commissioner was 
created by the legislature in 1898. 

The powers and duties of the commissioner have 
been extended from the educational and advisory 
duties required in 1898 until he now has a con- 
siderable advisory control on bridges of 4 to 30 foot 
span constructed on State roads and receiving State 
aid, and quite complete control of such work of 
improvement over the maintenance of State roads 
as is done under State supervision. The system of 
State roads locally improved by each town com- 
prises 28 per cent of the total road mileage of the 
State. 
A total of 2,032.52 miles, or 13.4 per cent, of the 

total road mileage of the State has been improved 
since 1892, although some unknown portion of the 
mileage of the earlier years was undoubtedly not 
permanent improvement. Since 1907, 1,734.22 
miles have been permanently improved. This in- 
cludes the mileage in cities and villages as well as 
towns coming uader State supervision. During the 
year 1916 $519,449.26 of State funds and $357,650.95 
of local funds were expended by or under the super- 
vision of the State highway commissioner. These 
figures do not cover expense of supervision or ad- 
ministration. The total estimated expenditures by 
all forces of the State for road and bridge purposes 
during that period reached $1,607,800. The State 
highway commissioner thus exercised supervision 
over about 54.5 per cent of all road and bridge 
expenditures in the State. 

During 1917 $1,680,000 was expended by all road 

officials of the State. 
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ORGANIZATION. 

The organization of the road forces of the State 
and the relation existing between them is shown on 
the chart given herewith. 

State.—At the head of the State highway de- 
partment and in control of the construction of State 

roads done with State money or under the super- 
vision of the State is the State highway commis- 
sioner, appointed by the governor with the advice 
and consent of the Senate for a term of two years. 
The commissioner is assisted in the discharge of his 
duties by an adequate clerical force and by district 
highway commissioners. The district commissioners 
represent the State commissioner in their several 
towns, locate the work, see that suitable plans and 
surveys are made, and supervise the work. 

County.—The counties ot Vermont do not initiate 
improvements or expend funds on road and bridge 
work. However, a county board of three commis- 
sioners appointed by the county court has power to 
make or cause to be made ncessary road or bridge 
repairs when the town officials have neglected or 
refused to make such repairs. The county commis- 
sioners act on petition of three or more citizens or 
taxpayers who have first invited the attention of the 
town officials to the necessity of making these 
repairs, and who then turn to the county board for 
relief. The expense of such repairs is borne by the 
town concerned. 
Town.—Each town is governed by a board of 

selectmen elected annually by the qualified voters. 
The board has charge of and control over local road 
affairs and effects administration through one or two 



road commissioners who may be appointed by the 
board or who may be elected at the annual town 
meeting. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 15,111 miles of public roads in Vermont have 
been divided for the purpose of fixing responsibility 
for construction and maintenance into two groups, 
namely, State roads and town roads. 

State roads.—These comprise about 4,300 miles 
of road designated by the boards of selectmen of the 
various towns with the approval of the State highway 
commissioner. Such roads are improved either with 
State or State and local. Funds, but are generally 
improved with jointfunds. The initiative in new con- 
struction is taken by the town board which provides 
the necessary funds to secure an allotment of State 
funds. On approval of the project by the commis- 
sioner, surveys, plans, specifications, and estimates 

of cost are made under his direction and bear his ap- 
proval. They are then forwarded to the town board, 
which is authorized by the commissioner to con- 
struct the work either by force account under super- 
vision of the district highway commissioner or by 
contract let after due publicity. If done by con- 
tract, supervision during the progress of the work is 
exercised generally by the district highway com- 
missioner or by an engineer inspector detailed thereto 
by the State highway commissioner. 

Monthly payments, covering 85 per cent of the 
completed work as evidenced by the estimate pre- 
pared by the engineer in charge or the superintendent 
of the work, are ordered by the board of selectmen, 
and are paid by the town treasurer. Final payment 
for the completed work is ordered by the board of 
selectmen after the completed work has been ac- 
cepted by the State highway commissioner or his 
authorized representative. Payment of the State’s 
portion of the cost is then made to the town treasurer 
or by the State treasurer on a warrant of the State 
auditor, issued by him on certificate of completion 
made by the State highway commissioner. 

Roads constructed in accordance with the above 
procedure and roads previously constructed by the 
town which are in a condition acceptable to the State 
highway commissioner, are maintained by patrolmen 
employed by the State under supervision of the dis- 
trict highway commissioner in accordance with regu- 
lations and rules issued by the State highway com- 
missioner, at the joint expense of the State and towns. 
Town roads.—All other roads of the State are town 

roads. They are maintained by and at the expense 
of the town, provided that a town may secure at the 
expense of the State the services of an engineer to 
make surveys, plans,. specifications, and estimates 
of cost and to supervise the construction of any 
bridge of 4-foot span or over. Bridges of 30-foot 
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span or over constructed in accordance with the 
above conditions may, at the discretion of the State 
highway commissioner, receive an allotment of State 
funds to the extent of 334 per cent of the cost, pro- 
vided, however, that the allotment may not exceed 

$400. 
REVENUES. 

State.—The funds at the disposal of the State 
highway commissioner are obtained and allotted as 
follows: 

1. An appropriation by the legislature of $260,000 
per annum which is allotted in amounts not less than 
$100 nor more than $1,000 to towns providing an 
equal amount, the combined fund to be expended 
on State roads, and the remainder of the appropria- 
tion is expended at the discretion of the commis- 
sioner under such arrangements as he may make 
with the towns benefiting by the improvement. 

2. Receipts from the registration of motor vehicles 
are used for the maintenance of State roads. It 
is estimated that this fund will produce about 
$326,032 in 1917. ce 

3. An appropriation of $25,000 for State aid to 
bridge construction. 
Towns.—Funds are obtained in part from the 

imposition of a State-wide tax of one-half mill on 
-each dollar of valuation which produces annually 
about $125,000, and which is reapportioned among 
the towns in the ratio that their road mileage bears 
to the total road mileage of the State. Additional 
funds for town roads are provided by majority vote 
at the annual town meeting. The sum so author- 
ized for road and bridge purposes is raised by taxa- 
tion as a part of the general town fund and is ex- 
pended by order of the town board of selectmen. 

State or town bonds have not been issued in any 
appreciable amount in Vermont for road and bridge 
purposes. 

VIRGINIA. 
DEVELOPMENT. 

State participation in public road improvement, 
as a State policy, dates from 1906, consists of money 
aid and convict labor applied to a system of State 
highways and to a system of principal roads selected 
by the various counties, and is administered by a 
State highway commission. 

Turnpike construction was instituted in Virginia 
as early as 1785, and during the 50 years following a 
considerable mileage of road of this type was con- 
structed, in which the State and various counties 
owned stock. With the rise of the railways as a 
transportation agency many of these roads began to 
be unremunerative and were allowed to deteriorate, 
and finally became public roads under the control 
of the public officials. 

> anes 
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With the decrease of State and county interest in 
turnpike construction and operation, control of the 
greater portion of the road mileage of the State 
passed into the hands of county and district officials 
who, for a period of 50 years or more, were handi- 
capped by inadequate funds and lack of technical 
knowledge of the principles of construction and 
maintenance of durable roadways. To remedy this 
condition the general assembly, in 1906, authorized 
the use of State convicts on highway work and also 
authorized the organization of a State highway com- 

mission with supervisory and advisory duties. This 

assistance was supplemented in 1909 by the grant of 
money aid to counties not receiving convict labor and 
the policy was further strengthened in 1918 by the 

selection of a State-wide system of State highways, 

to be constructed and maintained at State expense. 

At the close of the year 1916, 5,500 miles, or 10.3 

per cent of the total road mileage of the State had 

been surfaced. Of this total, 4,463 miles had been 

improved by means of State-aid combined with 

local funds. 
The expenditures for road and bridge purposes 

during 1916 by all forces of the State were as follows: 

State funds to the amount of $542,524, and local 

funds to the amount of $1,348,725 were expended 

by or under the supervision of the State highway 

commission, while $1,364,825 were expended by 

local authorities. Thus, the State contributed 16.6 

per cent and exercised supervision over 58 per cent 

of the total expenditures. During 1917 $4,137,000 

was expended for road and bridge purposes by all 

road officials. 
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ORGANIZATION. 

The organization of the road forces of the Com- 
monwealth and the relation existing between them 
is shown on the accompanying diagram. 

State.—Control and supervision over road con- 
struction and maintenance is vested in a State high- 
way commission, composed of the State highway 
commissioner and a professor of civil engineering 
from each of the following institutions: The Univer- 
sity of Virginia, the Virginia Military Institute, and 
the Virginia Agricultural and Mechanical College. 

The State highway commissioner, appointed by 
the governor for a term of six years, is required to be 
a competent civil engineer and a resident of the 
State. He is executive official of the highway de- 
partment, and through a force of assistants consist- 
ing of an assistant commissioner, second assistant 

commissioner in charge of accounts, bridge engmeer, 

two district engineers, four division engineers, and 

such other assistants as may be required, has charge 
of or supervision over all work to which Federal or 
State funds or State convict labor is contributed. 
The department has full supervision over construc- 

tion and maintenance of the State highway system, 

and general supervision over the main traveled roads 

of the State, and may make recommendation to the 

local authorities having jurisdiction or to the gov- 

ernor of the State with regard to their condition and 

as to means for their improvement. 
The State highway commissioner may detail com- 

petent assistants to counties at county expense to 

take charge of new construction, instituted with the 



proceeds of bond issues, or he may make such detail 
whenever requested by the county officials. 
County.—Road affairs in each county are ad- 

ministered by a board of supervisors, one being 
elected from each district in the county. The num- 
ber of districts in the county may vary from three 
to nine. Each elective supervisor has supervisory 
charge of the road and bridge affairs in the district 
represented by him. General administration of road 
improvement or maintenance of county roads is 
vested in an official termed a ‘‘county superintend- 

ent,’ or ‘district superintendent.’’? Such officials 
are appointed by the county board, generally on 

recommendation of the State highway commissioner. 
County engineers may be employed by the county 
board if deemed necessary. 

Of the 100 counties in Virginia many enjoy the 
benefits of special road legislation. Therefore, the 
organization and powers of the county road forces 
are not uniform throughout the State. The board 
of supervisors of most counties may adopt for their 
county any special road act applicable to any other 
county in the State. However, a few counties are 
prohibited by State law from carrying out this pro- 
cedure. 

District.—Counties are usually divided into 
magisterial districts, and road matters therein are 
administered by a board composed of the super- 
visors, district superintendent, who is usually a 
deputy county superintendent, and one other 
member. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The public roads of Virginia, with a total mileage 
of 53,388, are divided for the purpose of fixing re- 
sponsibility for control, construction, and mainte- 
nance into three groups, namely, State highways, 
State-aid roads, and county roads. 

State highways.—These comprise 28 routes with 
a total mileage of 3,500 selected by the general 
assembly for improvement with Federal funds, State 
funds, State convict labor,and localfunds. All stage: 
of construction and maintenance are under the super- 
vision of the State highway commissioner. Mainte- 
nance is executed by the State highway commis- 
sioner at State expense. 

The 4,463 miles of main traveled road improved 
prior to 1918 at State and local expense are now 
included either in the State highway system selected 
by the general assembly or in the system of main 
traveled county roads selected in each county by the 
county board subject to the approval of the State 
highway commissioner for improvement at joint ex- 
pense. 

State aid.—Unimproved roads selected in the 
above manner may be improved in accordance with 
the following statutory requirements: The sum of 
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$300,000 per annum provided by the general assembly 
for State aid is apportioned to the counties of the State 
not receiving convict-labor aid, the rate of apportion- 
ment being in proportion to the amount of State tax 
paid by each county participating. Convict labor 
is apportioned among the various counties in the 
order of their application; provided, however, a 
county may not secure such service for a longer 
period than five years if other counties desiring such 
services are unsupplied. 

Plans, specifications, estimates of cost, etc., for 
work of this class are prepared by or under the super- 
vision of the State highway commissioner, and are 
submitted to the county board for inspection and 
approval. Upon acceptance by the board bids, if 
the work is to be let by contract, are requested by 
the State highway commissioner, and contracts 
therefor are let by the board with his approval. 

Supervision and inspection during the progress of 
the work is exercised by an assistant engineer de- 
tailed by the State highway commissioner, the ex- 
pense of the engineer being met by a special fund 
composed of not to exceed 5 per cent of the joint 
fund available for the work. 

Monthly payments covering 90 per cent of the 
completed work, as evidenced by the estimate of the 
engineer in charge, are made by county officials, 
the State’s portion of the cost being transferred to 
the county treasury by order of the State highway 
commissioner whenever such funds are needed. Ten 
per cent of the contract price is retained until the 
work has been completed, accepted, and undergone 
90 days’ actual use. 

The county authorities may determine what pro- 
portion of the local share of the cost shall be borne 
by the district or districts of the county benefiting 
trom the improvement. Completed roads of this 
group are maintained by the counties at county 
expense, although the State highway commission 
may, and in-a few instances has, allotted State funds 
for this purpose. 

County roads.—These comprise all other roads of 
the State. They are opened, controlled, constructed, 
and maintained by county or district boards with local 
funds. When the county roads are improved with the 
proceeds of bond issues, the work is required to be done 
in accordance with plans and specifications furnished 
by the State highway commissioner and under the 
immediate supervision of an engineer approved by 
or detailed to the county by the State highway 
commissioner. 

REVENUES. 

State.—State funds for road improvement pur- 
poses are provided by the general assembly as fol- 
lows: For the fiscal year beginning September 1, 
1918, $425,000 has been appropriated for the State 
highway system. For the same period $200,000 
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has been appropriated for the support of the con- 
vict road force, $300,000 has been appropriated for 
aid to county highways, and $39,000 as the State’s 
highway contingent fund for the support of the 
State highway department. In addition thereto 
the net proceeds of the motor vehicle license fund, 
estimated at $475,000, are placed at the disposal of 
the State highway commission for highway purposes. 
The latter fund may be used for the maintenance of 
the State highway system or allotted to the various 
counties of the State for construction purposes 
under the State-aid plan or for the maintenance of 
State-aid roads already constructed. Thus for the 
calendar year 1918 a total of $1,439,000 has been 
made available for State participation in highway 
improvement. The general assembly has also pro- 
vided ‘a State tax of 3 cents on each $100 valuation 
and it was estimated that about $375,000 raised by 
this means would be available for expenditure on 
January 1, 1919. 
County.—Road funds are secured from a general 

tax levied at a rate of not to exceed 40 cents on each 
$100 assessed valuation. District funds are secured 
from a general tax levied at similar rates, provided, 
however, that when the combined proposed county 
and district tax exceeds 15 cents on each $100 
assessed valuation, the proposal must be decided by 
a majority of the districts concerned. 

BONDS. 

Bonds may be issued for road construction pur- 
poses by counties or by districts when authorized 
by a majority of the voters concerned in an amount 
not exceeding 10 per cent of assessed valuation of 
the county or district. Such bonds when issued 
may not run to exceed 34 years at rates of interest 
not exceeding 6 per cent. While the bonds are of 
the sinking-fund type the county or district has the 
right to redeem the bonds on call therefor. Coun- 
ties having a population of 300 or more persons per 
square mile of area may issue bonds in an amount 
not exceeding 18 per cent of the total taxable 
valuation of the county. On January 1, 1915, 

$5,650,994.93 of county and district road and 

bridge bonds were outstanding. 

WASHINGTON. 

DEVELOPMENT. 

State interest in and assistance to road and bridge 

improvement in Washington has become a fixed 

State policy and is applied to a State-wide system 

of roads designated by the legislature and to local 

roads of importance selected, with the approval of 

the State highway board, by local officials. 

State-aid was extended in territorial days by the 

appropriation by the legislature of special funds for 

the construction of certain roads under the super- 
vision of local commissioners named in a special 
act of the legislature. The counties benefiting were 
required to provide funds equal to 50 per cent of the 
amount thus appropriated. This practice was con- 
tinued for several years after statehood was accom- 
plished, but was finally abandoned. In 1905 the 
offices of the State highway commissioner and the 
State highway board were created to supervise the 
expenditure of a fund provided for State aid in the 
constructing of 12 designated State roads. 

A State-aid law providing for State assistance to 
local roads of importance was enacted in 1907, and 
funds were provided for carrying its provisions into 
effect. However, in 1911 this law was repealed and 
the ‘“‘permanent highway law’? was enacted to 
provide a more equitable manner of apportioning 
State aid. State aid has been extended by means of 
special legislation to the construction of bridges of 
more. than local importance in communities unable 
to bear the total financial burden imposed by such 
improvements. 

From time to time the system of State roads has 
been extended until this system now comprises 3,365 
miles, of which on January 1, 1917, 951 miles, or 

284 per cent, had been surfaced. On the same date 
894 miles had been surfaced under the terms of the 
‘permanent highway act.’ Of the 42,428 miles of 
public road in Washington 5,900, or 13.9 per cent, 
were reported as surfaced on the date above quoted. 

Expenditures for road and bridge purposes during 
the year 1916 reached a total of $7,518,343, of which 

$859,672 were State funds and $2,104,340 were local 
funds expended by or under the supervision of the 
State highway board. The State thus contributed 
about 114 per cent and supervised the expenditure 
of about 39 per cent of the total. 

During 1917 a total of $7,116,000 was expended 
by all road officials of the State. 

ORGANIZATION. 

The organization of the road forces of the State 
and the relation existing between them is shown on 

the diagram. 
State.—At the head of the State highway depart- 

ment is a State highway board.composed of the gov- 

ernor as chairman, the State auditor, the State treas- 
urer, a member of the public service commission, 
and the State highway commissioner, who is appoint- 

ed by the governor, and who serves as secretary of 

the board and is executive official of the State high- 
way department. 

The assistant highway commissioner, appointed 

by the commissioner, with the approval of the board, 

has general charge of the clerical department, right 

of way department, and administrative charge of 

the engineering department. 



The chief engineer, in charge of the engineering 

department, is appointed by the commissioner. 

Other employees, technical and clerical, are appoint- 

ed by the commissioner as needed. Location and 

construction parties are under the supervision of a 
district engineer or assistant engineers. State su- 
perintendents or resident engineers are detailed to 
take charge of the construction of State roads and 

bridges. 
The State highway department has charge of all 

steps of construction of State roads and _ bridges, 
provides standards of construction for local roads 
and bridges, and is required, on request, to provide 
local road and bridge officials with plans, specifica- 

tions, and estimates of cost of such work or to fur- 

nish advice on local road and bridge matters. 
County.—Each county is governed by a board of 

three commissioners, elected for terms of three years 
from the three districts into which the county is 
divided. The county clerk and county treasurer 
are respectively secretary and fiscal agent of the 
board. In each county a county engineer is elected 
every two years. He serves as the county official in 
charge of the road and bridge construction and main- 
tenance instituted under the direction of the board. 
Supervisors are appointed by the board for each 
road district of the county. The commisstoner of 
each district exercises supervision over the super- 
visors thus appointed. 
Township.—Boards of supervisors consisting of 

three elective members, are vested with adminis- 

trative powers over local roads and bridges (only 
three counties of the State have adopted township 
organization). The township is divided into road 
districts, and an overseer is appointed by the board 
for each district. The township board, cooperating 
with the county engineer, may open and establish 
new highways or alter existing highways. 

Special districts.—These may be authorized by 
the county boards to carry out road improvements 
under the assessment plan. Such districts are ad- 
ministered by a board of three supervisors. This 
board is required to cooperate with the county engi- 
neer in all matters relating to construction and 
assessment of final costs. 
Independent highway districts.—Such dis- 

tricts may be constituted by the county board 
when authorized by a majority of the voters of the 
territory affected. The affairs of such districts are 
administered by a board of three elective directors, 
This board may, under certain conditions, construct 
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and maintain roads and issue bonds to defray the 
cost of construction. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 42,248 miles of public road in Washington are, 
for the purpose of fixing responsibility for control, 
construction, and maintenance, divided into four 
groups, viz, State roads, permanent highways, 
county roads, and toll roads. 

State roads.—These comprise 2,112 miles of 
primary highways and 1,263 miles of secondary 
highways, selected by the State legislature for im- 
provement by the State highway department with 
funds provided by the legislature, the amount avail- 
able for expenditure on each section being specified 
in the appropriation. All surveys required, plans, 
specifications, and estimates of cost, letting of con- 
tracts, supervision of work during progress, and final 
acceptance thereof on completion of roads of this 
group are administered by the State highway depart- 
ment. Convict labor, subject to the control and 
management of the State board of control, may be 
utilized by the State highway department on road 
work coming under their jurisdiction. Maintenance 
of roads of this group is executed by and at the ex- 
pense of the county; maintenance of primary high- 
ways being subject to supervision by the State 
highway department. Funds used by the county 
for maintenance of State roads are taken from the 
county permanent highway maintenance fund. 
Permanent highways.—An improvement under 

the permanent highway laws is initiated by resolu- 
tion by the board of county commissioners, either on 
their own motion or following a petition of the 
owners of two-thirds of the linear frontage of lands 
along the road sought to be improved A certified 
copy of this resolution is sent to the State highway 
commissioner, who is required to make an investi- 
gation to determine if the road designated is of 
sufficient importance to merit improvement under 
the provisions of the act. In case the proposed 
improvement receives the highway commissioner’s 
approval, the county engineer, or a construction 
engineer employed by the county board, is directed 
to prepare plans and specifications and an estimate 
of cost of the improvement at county expense. 
These are forwarded to the highway commissioner 
for his approval, rejection, or revision, and returned 
to the county commissioners, who formally adopt 
the approved plans by resolution. 

The work during progress is under the supervision 
of the county engineer or construction engineer. 
Monthly payments covering 80 per cent of the com- 
pleted work may be made when based on estimates 
prepared by the engineer in charge and which bear 
the approval of the county board and the State 
highway commissioner. Final payments are made 
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when the work has been examined and accepted by 
the State highway commissioner. When the im- 
provement is initiated by petition of the abutting 
property owners not to exceed 85 per cent of the 
total cost is borne by the ‘‘permanent highway 
fund,” and not less than 15 per cent is borne by the 
owners of the abutting and adjacent property. 
Property so taxed extends not less than 660 feet 
and not more than 3 miles on either side of the 
highways. The land so taxed is divided into three 
zones bearing seven-fifteenths, five-fifteenths, and 

three-fifteenths of the total cost assessed against 
the property, the rate of taxation being inverse to 
the distance from the highway. Maintenance of 
roads of this group is executed by the county from 
the county permanent highway maintenance fund. 
Roads improved by this method may be either State 
roads or county roads, the intent of the law being 
to provide a method of improving roads of local im- 
portance or parts of important State routes. 

County highways.—These comprise all other 
public roads of the State. They are improved at 
the expense of the counties and townships. 

Toll roads.—County roads may be improved by 
and at the expense of private corporations and tolls 
collected from the users thereof. At the expiration 
of the franchise the roads revert to the public. 

REVENUES. 

State.—State funds for highway improvement are 
raised by a State-wide tax of 1 mill for State high- 
ways and a State-wide tax of 14 mills for the ‘“per- 
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manent highway fund.” As the budget system 
prevails in Washington, the proceeds of these taxes 
are appropriated by the legislature for specific pur- 
poses, as follows: 

1. For State roads for the two years 1917 and 1918, 

$1,939,301.28. The routes to be improved and the 
amounts available therefor are specified in the act of 
the legislature. 

2. For the ‘‘permanent highway fund,” $4,992,- 
198.18 to be expended among the various counties 
in the ratio in which collected. 

3. For the support of the State highway depart- 
ment, $64,820. ; 

The State has thus made available for the two- 
year period $6,996,319.36. 
County.—The county permanent highway main- 

tenance fund for maintenance of State and perma- 
nent highways and roads of like character is com- 
posed of 5 per cent of the ‘‘permanent highway 
fund,” allotted the county by the State and the 
proceeds from automobile license fees, fines, and 

collections. A portion of the net motor licenses is 
apportioned among the counties in the ratio of $100 
per mile for maintenance of primary highways, and 
the remainder of the fund is applied to maintenance 
of permanent highways and other roads of like 
character. Other funds for county road and bridge 
purposes are obtained by a general county tax of 4 
mills, and a district tax of not more than 10 mills 

levied in each district for road and bridge purposes. 
Township.—tThe ordinary road and bridge tax 

levied in the township may not exceed 8 mills on 
each dollar of assessed valuation. 



BONDS. 

Counties or townships when authorized by a three- 
fifths majority of the voters of the county or town- 
ship may issue bonds in an amount not exceeding 5 
per cent of the assessed valuation of the county or 
township. The bonds are required to be of the 
sinking-fund type, bear interest at a rate not exceed- 
ing 6 per cent, and may not run more than 20 years. 

Independent districts may, when authorized by a 
majority of the voters, issue bonds in an amount 
not exceeding 5 per cent of the assessed valuation 
of the district. Such bonds may bear 6 per cent 
interest, and are required to be of the deferred serial 
type, limited to a term of not more then 20 years, 
and may be payable 10 years from the date of 
issue. State bonds for bridge purposes, and county 
bonds for road and bridge purposes outstanding on 
January 1, 1915, amounted to $1,555,000. 

WEST VIRGINIA. 
DEVELOPMENT. 

State participation in road and bridge improve- 
ment in West Virginia is of recent origin, limited in 
amount, although of State-wide scope. State inter- 
est in road improvement may be said to date from 
1907, with the appointment of a State highway in- 
spector, who was empowered to investigate the 
conditions of the roads throughout the State and 
to make recommendations to the legislature concern- 
ing such new legislation as in his opinion would be 
beneficial. The office of public roads, administered 
by a commissioner of public roads, with limited 
supervisory and advisory duties over road and 
bridge matters, was created in 1909 and abolished 
in 1911. The State road bureau was created in 
1913. State financial aid was not annually extended 
until 1917, at which time the State highway depart- 
ment was reorganized and a system of State roads 
was designated. The principal duties of the State 
road officials prior to 1917 were to furnish advice 
and supervision when requested by the county 
officials having charge of local improvement. 

The system of State roads designated in 1917 
comprises about 14 per cent of the total road mileage 
of the State, and will be constructed under the 

supervision of the State highway department. 
The main traveled roads of West Virginia comprise 

about 20 per cent of the total mileage of the State, 
and about one-fourth of these roads, or 1,600 miles 
of the total, have been improved by surfacing. 

Practically all of the road improvement in the 
State has been carried out by the counties, which, 
under the State law, are invested with broad powers 
over road work, subject, however, to limited State 
supervision. 
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The State, during 1916, expended $10,967 for. 
support of a highway department and the counties 
expended about $5,500,000 for road and bridge 
improvement. 

During 1917 a total of $8,200,000 was expended 
by all road officials of the State. 

West Virginia is traversed by mountain ranges 
from north to south and presents difficult problems 
in road location and construction, although, generally 
speaking, road material of good quality is abundant 
in the eastern and western parts of the State, and 
is scarce in the central portion of the State. 

ORGANIZATION. 

The organization of the road forces of the State 
and the relation existing between them is shown on 
the diagram. 

State.—The State road commission is composed 
of two members, appointed for terms of four years 
by the governor of the State, with the advice and 
consent of the State senate. The members are 
required to be citizens and residents of the State 
and to represent the two leading political parties of 
the State. One member is required to be a practical 
civil engineer of known business qualifications and 
who shall have had at least three years’ responsible ~ 
charge of the construction and maintenance of 
public roads and highways. The other member of 
the commission is required to be of known and suc- 
cessful business qualifications, and one member is 
designated by the governor as secretary-treasurer of 
the commission. 

The commission elects one of its members as chair- 
man and has the power to select and fix the com- 
pensation of such assistants, agents, or employees 
as may be required to carry out its duties. The 
commission collects all the fees due the State under 
the motor vehicle and chauffeur law, issues licenses 

therefor, establishes rules and regulations relative to 
the repair and improvement of class A roads by 
county engineers, tests materials proposed to be 
used in improvements dependent in whole or in part 
on Federal funds, has the power to investigate any 
or all expenditures made by the various counties of 
the State for road construction and maintenance, 
and to cause prosecution of officials failmg to adopt 
proper methods of construction and maintenance or 
to provide proper supervision and inspection. 

The commission is required to prepare at the ex- 
pense of the county plans and specifications and 
estimates of cost. for the improvement of any public 
road of the State when requested by the local 
officials having jurisdiction. 

County.—County road and bridge administra- 
tion is vested in a county court composed of elective 
members designated as judges. The county clerk 
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is clerk of the court and the county sheriff is ex 
officio tax collector and treasurer. The county 
court has power to fix tax rates and provide for the 
collection thereof and to enter into contracts for 

road and bridge improvement. 
The county engineer or county supervisor, ap- 

pointed by the county court for a term of two years, 
is required to be a practical road builder. He is 
executive officer of the court in all matters pertain- 
ing to road and bridge construction and maintenance. 
In matters concerning class A roads, he is subject 
to rules and regulations and orders of the State road 
commission. He is also required to assist the State 
road commission in its campaign of creating public 
interest in road improvement. It is the duty of the 
county engineer or county supervisor at the end of 
each fiscal year to ascertain and to report in writing 
to the county court the amount of money necessary 
to open and keep in repair all main county roads 
and the roads of each of the magisterial districts 
during the ensuing fiscal year. The court may 
amend the report as it may think proper. However, 
the sections of the report showing the amount re- 
quired for maintenance of class A and class B roads 
are used by the court in laying tax levies for road 

purposes. 
The county may be divided by the court into 

sections and a road patrolman appointed for each 
magisterial district who is required to patrol daily, 
except Sunday, the roads of his district and to exe- 
cute such repairs as may be necessary and to super- 
intend persons performing statutory labor on the 
road. 

CLASSIFICATION, CONTROL, AND PROCEDURE, 

The 32,024 miles of public road of West Virginia 
are for the purpose of fixing responsibility for con- 
struction and maintenance divided into two groups, 
namely, class A and class B roads. 

Class A roads.—These comprise about 4,600 
miles of road selected by the county courts of each 
county, subject to the approval of the State highway 
commission. These comprise two or more main 
roads of the county, and all roads selected must con- 
nect with similar roads in adjoining counties. Other 
main roads may, on request of the county court, be 
added to this system from time to time with the 
approval of the State road commission. 

Roads of this group are improved with joint funds 
provided by the State and county, the State funds 
for road purposes at the disposal of the State road 
commission being allotted among the counties on the 
basis of class A mileage in each county, conditioned, 
however, that the county provides an equal amount. 
The roads of this group are improved in accordance 
with plans and specifications furnished at the cost 
of the county and approved by the State road com- 
mission. Improvement is executed by the county 
subject to supervision by the State road commis- 
sion or its authorized agent. The work of con- 
struction may be done by force account, convict 
labor, or by contract. 

When by convict labor, convicts not less than 10 in 
number are furnished under contract entered into 
by the State board of control and the county court. 
The work during progress is under general super- 
vision of the State road commission. When exe- 



cuted under contract let by the county court, the 
State road commission is notified in advance ot the 
date of letting and is required, if requested, to fur- 
nish the county court for its private use an estimate 
of the reasonable cost of the improvement. Super- 
vision of the work in progress is vested in the county 

engineer or supervisor. 
Monthly payments to the contractor based on an 

estimate prepared by the engineer or supervisor in 
charge are made by the county treasurer on order of 
the county board. Payment of the State’s portion 
ot the cost is made to the county as the work pro- 
gresses by order of the State road commission, the 
payments being based on an estimate prepared by 
the county engineer or county supervisor. During 
the progress of the work, an amount not to exceed 
20 per cent of the contract price is withheld, and on 
completion this amount is not turned over to the 
contractor until the work has been accepted and a 
reasonable time has elapsed. 

Improved roads of this class are maintained by 
county forces with county funds, the maintenance 
being subject to inspection by the State road com- 
mission, or its authorized representative. Future 
allotments to the county may be withheld when 
maintenance is not executed to the satisfaction of 
the State road commission. 

The county engineer or supervisor is required to 
report monthly to the State road commission relative 
to all transactions concerning construction and main- 
tenance and the costs thereot ot all Class A roads 
under his jurisdiction. Maintenance may be exe- 
cuted by patrolmen, by force account consisting of 
statutory or paid labor, or sections of road may be 
sold to the lowest bidder. 

Class B roads.—These comprise all other public 
roads of the State and are located, constructed, and 
maintained by county officials with county funds. 
However, on request of the county officials the State 
road commission is required to investigate materials 
proposed for use in improvement of roads ot this 
group, and to advise as to methods of construction 
and maintenance. The amount of work pertaining 
to roads of the group thus voluntarily placed under 
the control of the State road commission is increasing 
each year. 

REVENUES. 

State road fund.—The net revenues accruing 
from the registration and license of motor vehicles 
and chauffeurs are deposited in a fund called the 
State road fund. This fund may be increased by 
appropriations by the legislature. The expense of 
the State road commission, limited by the legislature 
to $63,700 per year for the years 1918 and 1919, is 
paid from this fund. The remainder, about $276,000 
for 1918, is allotted among the various counties of 
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the State for construction and maintenance of class 

A roads in proportion to the mileage thereof. 
However, counties do not receive both State and 
Federal funds. 

Motor vehicles engaged in transporting passengers 
or freight over regular routes pay a privilege tax in 
an amount determined by the commission. Ninety 
per cent of the tax obtained from this source is re- 
turned to the county or city originating it for main- 
tenance of the roads actually used by such vehicles. 
The remaining 10 per cent is added to the State road 
fund. 

County revenues.—County revenues for road 
and bridge purposes are in part obtained from a 
general levy, laid by districts, on all property at a 
rate not to exceed 15 cents on the $100. In cases of 
emergency it may be increased by an additional levy 
not to exceed 10 cents on the $100. 

The county court shall levy a capitation tax of $1 
per year on all males 21 years of age or over and not 
otherwise legally exempt or may require four days’ 
road work from such persons. 

The county in addition to this may levy a tax of 
25 cents on each $100 for class A roads and in addi- 
tion may levy an emergency tax of 10 cents on the 
$100 when required for such roads, and may set aside 
a part of the general county levy of 30 cents on the 
$100. 

BONDS. 

The county court, when authorized by a three- 
fifths vote, obtained at an election held for that pur- 
pose throughout the county or such portion thereof 
as may be affected, may issue bonds for the purpose 
of road or bridge improvement, or instead of bonds 
a special tax levy for a period not exceeding 10 years 
may be laid. The proceeds obtained from the sale 
of bonds or from the special levy are expended under 
the supervision of the State road commission. 

No State bonds have been issued for road purposes. 
Bonds issued by counties for road and bridge pur- 
poses amounted on July 1, 1917, to $16,941,500. 

WISCONSIN. 

DEVELOPMENT. 

State participation in road improvement in Wis- 
consin is of comparatively recent origin, of State- 
wide scope, is extended in the form of money aid, 
technical advice, and supervision of construction 
and inspection of maintenance, and is adminis- 
tered through the State highway commission. 

Centralized control of road improvement had its 
beginning in the county aid road law passed in 1898 
and was further supplemented in 1907 with the 
enactment of a law requiring the designation of a 



‘ 

sii 

Pe WISCONSIN 
STATE GOVERNOR LOCAL 

STATE CONVICT LABOR STU EC eas ALL STATE ENGINEERING WORK 

STATE BOARD OF CONTROL WISCONSIN HIGHWAY COMM. CHIEF STATE ENGINEER 
ioe ee ek few ec all cree sige: Me ADVISORY 

Ne Se ee ae Re ae ee ee ae ae ae ~T 

STATE HIGHWAY ENGINEER 

ASST. TO STATE HWY ENGR 

CHIEF CLERK 
SURVEYORS 

ORAFTSMEN 

DIVISION ENGINEERS 7 

SURVEYORS 

| STATE AID CONSTRUCTION AND MAINTENANCE 

COUNTY HIGHWAY COMMISSIONER 

INSPECTORS - FOREMEN - CONTRACTORS 

CONVICT LABOR HIRED LABOR 

county road system to be administered under the 

supervision of a county highway commissioner in 

each county. The expense incident to the designa- 

tion of these systems was borne jointly by the 
county and township boards. 

In 1907 the State geological and natural history 

survey instituted a free consulting engineering 

service for the benefit of county and township road 
officials. In 1911 a State highway commission was 
created and a policy of State money aid was inau- 
gurated. The State highway commission, whose 

engineering staff is now a division of the State 

department of engineering, has control over the 

system of State trunk highways connecting all 

county seats and towns of 5,000 or more inhabitants, 

the State-aid funds, and supervision of the mainte- 
nance of such roads when constructed. 

State-aid funds have been expended on county 

systems of prospective State highways which when 

completed will form the State highway system. 

The improvements have generally been made in 

accordance with local interests, with the result that 

isolated systems of market roads have been created 

rather than improvements of a State-wide system 

connecting the various sections of the State. 

As the State trunk highway system was not 

authorized until 1917, little work has been done 

other than designating its location. The system as 

outlined comprises about 64 per cent of the total 

road mileage of the State. 

The county systems eligible for State aid, which 

when completed will form the State highway sys- 

tem, comprise 26 per cent of the total road mileage 
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of the State. In many cases, the two systems of 
roads will overlap, and where this occurs the section 
concerned will be designated a State trunk highway. 
At the close of 1916 about 20 per cent of the total 
mileage of public roads of the State had been hard 

surfaced. 
During the year 1916, $950,000 of State funds 

and $4,120,764 of local funds were expended by or 
under the supervision of the State highway commis- 
sion. ‘The total expenditure during the year by all 
road forces of the State reached $10,570,764. State 
supervision thus extended to 48 per cent of the 
expenditures for road and bridge purposes. 

During 1917 a total of $9,887,000 was expended 
for road and bridge purposes by all road officials 

of the State. 

ORGANIZATION. 

The organization of the forces of the State for 
highway control and improvement and the relation 

existing between them is shown on the chart. 

State.—The State’s participation in highway 

work is exercised through the State engineering 

department headed by the State engineer, who is in 

charge of all engineering work in the State in which 

the State has investment. The State engineer is 

appointed by the State railroad commission. 

The State highway commission is composed of 

five members, two being ex officio members, namely, 

the dean of the College of Engineering of the State 

University, and the State geologist. The three 

appointive members are appointed, one every two 

years, by the governor for terms of six years. 



The State engineer appoints, subject to the 
approval of the State highway commission, the 
State highway engineer, who, as executive official of 
the State highway commission, is required to secure 
his instructions on engineering matters from the 
State engineer and on all other matters from the 
State highway commission. Such technical assis- 
tants as may be required by the commission are 
detailed thereto by the State engineer. 

In fixing the final location of the State trunk 
highway system the State highway commission was 
assisted by a committee of five members of the 
legislature designated by the governor. 

The State highway commission, subject to the 
above limitations, exercises supervision Over con- 
struction and maintenance of the State trunk high- 
ways and the State highway. systems, and allots 
funds at its disposal for the two systems above 
designated to the various counties of the State. 

For administrative purposes the State is divided 
into eight divisions, each in charge of a division 
engineer who reports directly to the State highway 
engineer. 

County.—The county board of supervisors com- 
posed of one supervisor from each town who is 
the chairman of the town board of supervisors, one 
supervisor from each city ward, and one supervisor 
from each incorporated village, has charge of the 
road and bridge affairs coming under the jurisdiction 
of the county. The county clerk and county treas- 
urer are respectively clerk and fiscal agent of the 
board. In counties containing 250,000 or more 
inhabitants authority is vested in a board of super- 
visors, one member, whose term of office is four 
years, being elected from each assembly district. 
The term of the office of members 6f the regular 
boards is in most cases one year, but any county 
board may by resolution decide that members shall 
be elected for three years. 

Each county board is required to appoint a county 
highway commissioner or to request the State high- 
Way commission to designate an acting highway 
commissioner. He is the executive officer of the 
board, subject to the orders of a committee ap- 
pointed by the board and designated as the county 
“State poad and bridge committee.’’ Members 
may be either members of the board or merely resi- 
dents of the county. In addition thereto, the chair- 
man of the town board is ex officio member of this 
committee when road matters in his town are con- 
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sidered by the board. This committee represents 
the county in all road and bridge work to which the 
county contributes except county-aid bridges costing 
less than $500. 
Town.—Towns are governed by a board of three 

supervisors elected annually, one of whom is desig- 
nated on the ballot as chairman. The town clerk 
and the town treasurer are clerk and fiscal agent of 
the board. In counties containing not less than 
100,000 inhabitants, the term of office of town 
officials is two years. 

The town board appoints one or more superin- 
tendents of highways to superintend construction 
and repair of all roads and bridges under the juris- 
diction of the board. When more than one super- 
intendent is appointed the county is divided into 
suitable districts and each district is placed under 
the jurisdiction of a district superintendent. In 
towns where the highway tax is paid in labor, a 
town road overseer may be appointed who, under 
the orders of the board, exercises supervision over 
district superintendents. The town board has the 
power within statutory limits to levy taxes, issue 
bonds, and to enter into contracts. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 77,270 miles of public road of Wisconsin are, 
for the purpose of fixing responsibility for control, 
construction, and maintenance, divided into four 
groups, namely, State trunk highways, State high- 
ways, county systems of prospective State highways, 
and town roads. 

State trunk highways.—These comprise about 
5,000 miles of road designated by the State legisla- 
ture to connect all county seats and towns of 5,000 

or more inhabitants. These roads are constructed 
under the supervision of the State highway com- 
mission with funds provided in equal amounts by — 
the Federal Government, State, and county. The 
county may assess not to exceed 40 per cent of its 
share of cost to the town or towns benefiting by the 
improvement. The county is also required to 
expend 50 per cent of its allotment of State aid, with 
the accompanying local funds, on the State trunk 
highway system. Improved roads of this group are — 
maintained by the county with county funds in 
accordance with the instructions and under the 
supervision of the State highway commission. 
Reimbursement of the total cost of maintenance, or 
a portion thereof, is made to the county by the State 
highway commission from funds derived from the 
proceeds of motor-vehicle license fees. 

The program of construction in each county for 
any given year is published by November 1 of the 
previous year in order that the county’s portion of 
the cost may be paid into the State treasury before 
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construction is instituted. If a county fails to 
provide the amount required by law to secure its 
allotment for State trunk highways, the State high- 
way commission is required to notify the secretary 
of State of such failure. The secretary then levies 
a special tax in the county, the proceeds of which 
are placed in the State treasury on behalf of the 
county and are available for construction purposes. 
The State highway commission executes surveys, 
provides plans and specifications, and supervises 
construction. The construction may be done by 
force account, convict labor with the permission and 
under rules and regulations of the State board of 
control, or by contract. When by contract let by 
the State highway commission, the manner of letting, 
making payments, and final acceptance is decided 
by the commission. 

State highways.—These comprise about 5,070 
miles of public road originally included in the county 
system of prospective State highways, and which 
have been improved at State and local expense 
under supervision of the State highway commission, 
and are maintained by the county with county 
funds under the instructions and supervision of the 
State highway commission. 
The county systems of prospective State 

highways.—These comprise about 20,000 miles of 
which 5,070 miles have been improved as above 
described while approximately 15,000 miles remain 
unimproved. These roads may be designated by 
the county boards with the approval of the State 
highway commission for improvement with State 
and local funds. The construction of such roads is 
administered by the county board through its State 
Road and Bridge Committee and County Highway 
Commissioner, in accordance with plans and speci- 
fications approved by the State highway commission. 
On request or the county highway officials the high- 
way commission will delegate suitable officials to 
take charge ot construction. Inspection may be 
made any time during the progress of the work 
when administered by local officials by a repre- 
sentative of the State highway commission. The 
work may be done by paid labor or by contract let 
by the board through its committee. The approval 
of the State Highway commission is required to all 
contracts let for roads ot this group. Partial pay- 
ments may be made by the county treasurer trom 
time to time when recommended by the engineer in 
charge of the work and ordered by the county com- 
missioner of highways. <A copy of the approved esti- 
mate submitted by the engineer in charge must 
accompany the warrant drawn on the treasury. 
When at least 50 per cent of the work has been 

completed to the satisfaction of the State highway 
engineer, he then orders the State treasurer to 
transfer to the county treasurer the State’s portion 
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of the cost of the work. The State’s portion may,not 
in any case exceed 40 per cent of the total cost when 
the remainder is borne by the county, or 334 per 
cent of the total cost when the county and towns 
share the remainder of the cost. Final payment 
may not be made to the contractor until the work 
has been accepted by the State highway commission, 
and such acceptance in writing has been filed with 
the county commissioner of highways, and the town 
clerk. When the improvement has been completed 
the road becomes a part of the system classed as 
State highways, and is maintained by the county. 
Unsurfaced graded roads of this group are also main- 
tained by the county in accordance with general 
instructions and under the supervision of the State 
highway commission. 
Town roads.—These comprise all other public 

roads in the State. They are controlled and ad- 
ministered by the town boards of supervisors with 
local tunds. The county board is required to allot 
to each town a portion ot the county’s share of the 
State-aid allotment based on the assessed valuation 
of the various towns, to levy a county tax of at least 
equal amount, and to levy against the town a tax 
not more than the county tax nor less than the 
State money allotted. The combined fund thus at 
the disposal of the town must be expended on the 
county system of prospective State highways and 
the location of the improvement is designated by the 
county board which also determines the character 
of the improvement. Bridges may be built on the 
same terms as roads. 

REVENUES. 

State.—Motor vehicle fees collected after July 
1, 1917, are distributed as follows: 

1. After the cost of collection has been deducted, 
one-fourth of the net proceeds is returned to the 
county in proportion to the amounts paid in by the 
residents thereot for the maintenance of the county 
systems of prospective State highways. 

2. There is set aside from the remaining three- 
fourths a sum not to exceed $80,000 ior the use of 
the State highway commission in administering the 
State trunk highway law. 

3. There is then set aside an amount sufficient 
to pay the State’s share of Federal aid construc- 
tion. 

4, The remainder is then allotted for maintenance 
of the State trunk highway system, and is distrib- 
uted among the counties in the ratio that their 
trunk line highway mileage bears to the total mileage 
of the system. 

It is estimated that for administration, the amount 
available to meet Federal aid construction and for 
trunk highway maintenance during the fiscal year 
ending June 30, 1918, will be $1,500,000. 
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An annual appropriation of $785,000 for the fiscal 

years 1917 and 1919 has been made by the legislature 

for allotment to the counties for State-aid construc- 

tion. The allotments are made in the ratio that the 

assessed valuation of each county bears to the total 

assessed valuation of the State. 
An annual appropriation of $65,000 has been 

made to defray the expense of operation of the State 
highway department in the administration of the 

State-aid law. 
Thus the State funds expended by or under the 

supervision of the State highway department, ex- 
clusive of local contributions, will amount to approxi- 
mately $2,350,000 per annum. 
County.—One-fourth of the net proceeds of the 

motor vehicle license fees collected from each county 
is returned thereto as a fund to be applied to main- 
tenance of roads on the county system of prospective 
State highways. The counties are required also to 
maintain portions of the State trunk highway system 
within their limits, and when this is done in a manner 
satisfactorily to the State highway commission, the 
county is entitled to receive its share of the portion 
of the proceeds of motor vehicle license fees devoted 
by law for this purpose. 

Each county is required by law to provide the 
amounts necessary to carry out the Federal aid 
and State aid construction contemplated within its 
limits. To receive its allotment of Federal aid 
money a county must provide a sum at least equal 
to one-half the joint proceeds of the Federal and 
State money. One-half of each county’s allotment 
from the State aid fund must be expended on the 
State trunk highway system at points designated 
by the county board together with an amount at 
least one and one-half times as great to be provided 
by the county. The remaining one-half of the 
county’s allotment of State aid is required to be 
distributed among the towns, villages and cities 
in the county unbenefited by an improvement on 
the State trunk highway system during the same 
year in proportion to their assessed valuations. 
The county is required to provide an amount at 
least equal to the allotment of State aid and to 
assess against the town, village or city a tax in an 
amount not less than the State aid allotted and not 
greater than the county aid allotted. 

Town.—A poll tax of $1.50 per year is levied on 
all male citizens not otherwise exempt between the 
ages of 21 and 50. A property tax is levied at the 
rate of not less than 1 nor more than 7 mills on each 
dollar of assessed valuation. This may be increased 
by a majority vote at the annual town meeting by 
a levy not exceeding 10 mills on each dollar of 
assessed valuation. The total amount so raised is 
limited by statute in accordance with the population 
of the town and may be used either for road or 
bridge construction. Special bridge taxes not ex- 

ceeding a total of $300 per annum may be levied 
each year by a unanimous vote of the board of 
supervisors. The towns are entitled to receive 
county aid in proportion specified by law to aid in 
the construction of all bridges costing more than 
$200 each. Special highway taxes may be levied in 
a similar manner to produce not more than $600 
in any one year whenever the proceeds of the existing 
taxes are not sufficient to carry out the work deemed 
advisable or necessary. 

BONDS. 

Bonds may be issued in a manner prescribed by 
law by counties and towns for road improvement 
purposes. 
Any county board may determine to issue non- 

taxable, semiannual interest payment coupon bonds 
running not more than 20 years to an amount not 

to exceed one-fifth of 1 per cent of the assessed 
valuation of the county. The total amount of these 
bonds outstanding at any one time shall not exceed 
1 per cent of the assessed valuation of the county. 
These bonds shall be in a form approved by the 
State highway commission. 

If it is desired to issue bonds for greater amounts 
than the foregoing, the issue may be submitted to 
the voters of the county on petition of a number of 
voters at least equal to 10 per cent of the number 
of votes cast for governor at the preceding general 
election, or by resolution of the county board. If 
the issue is submitted by resolution of the county 
board it may be submitted at a special election on 
a date named in the resolution, otherwise it must be 
voted on at the regular April or November elections. 

Towns are authorized to bond for highway im- 
provement by issuing bonds of the same type as 
those hereinbefore described for the counties. The 
amount of bonds outstanding at any one time can 
not exceed the legal limitation, nor can any bonds 
be issued except after submission to the voters of 
the town at a legally called special meeting, or at 
the annual town meeting previous to which the 
issue must be advertised. The proceeds of town 
bonds are not available to obtain State aid and may 
not be issued unless the county board shall deter- 
mine to issue bonds in a like amount for the improve- 
ment of the roads contemplated to be improved by 
the town. 

The total county and town bonds outstanding on 
January 1, 1915 amounted to $281,078. 

WYOMING. 
DEVELOPMENT. 

State participation in road work in Wyoming 
is in its initial stage, but provision has been made - 
to extend the State system throughout the State. 
The highway commission organized in 1917 has 
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supervision over all bridge work in the State and 
control over the construction of a system of State 
roads designated by the State highway commis- 
sion, and which comprises about 23 per cent of the 
total road mileage of the State. In 1911 the legis- 
lature directed that sections of the present system 
of State roads be improved by means of convict 
labor, and the operating expense of this force was 
borne by the respective counties in which the work 
was done. Practically no permanent construction 
other than machine grading was accomplished. 
Wyoming has an area of 97,594 square miles with 

a population of about 14 persons to a square mile. 
As no navigable streams are found within the State 
and only 1,821 miles of railroad are in operation, 

roads are the principal means of communication. As 
the State does not provide an adequate amount of 
funds, the burden of construction necessarily falls 
to a great extent upon the counties. The soil, 
climatic, and traffic conditions are such that well 
graded and drained earth roads give better results 
than in many other States. However, at the close 
of 1916, 520 miles or 34 per cent of the total mileage 
of the State had been hard surfaced, although the 
greater part of this mileage was located in the Yel- 
lowstone National Park, and had been constructed 

by the United States Government. The total ex- 
penditures during 1916 for road and bridge purposes 
by local officials amounted to $450,000, but during 
that year no funds whatever were expended by the 
State directly for road improvement.. 

During 1917 a total of $590,000 was expended by 
all road officials of the State for highway purposes. 

FOREMEN— CONTRACTORS 

LABORERS 

FOREMEN 

HIRED & CONVICT LABOR 

ORGANIZATION. 

The organization of the road forces of the State 
and the relation existing between them is shown by 
the diagram. 

State.—The State highway commission is com- 
posed of five members appointed by the governor, 
from five divisions of the State, for terms of 6 years, 

not more than three of these members being of the 
same political affihation. The commission has 
power to enter into contracts and agreements with 
the .United States Government relative to con- 
struction and maintenance of roads, and to do all 

things required by the Secretary of Agriculture of 
the United States, to carry out the provisions of the 
Federal aid road act. 

The commission may prescribe methods of cost 
accounting for road construction and require the 
various counties to adopt the same, it may publish 

requirements governing the issuance of certificates 
of competency by the State highway engineer to 
persons who may be employed as foremen or super- 
intendents in charge of the construction of roads and 
bridges, and may prohibit counties from employing 
persons not possessing such certificates. The com- 
mission is empowered by State law to adopt general 
rules governing the letting of contracts for work 
under their supervision. 

The State highway engineer is appointed by the 
commission, acts as its secretary and executive 
officer, and serves until removed by a vote of four 
members of the commission. He is required to be a 
competent civil engineer, experienced and skilled 
in road and bridge work. He employs, with the 
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approval of the commission, such assistants and 

other employees as may be necessary to carry out the 

duties imposed on him by law and the orders of the 

State highway commission. In addition to his 

general supervisory work coming under jurisdiction 

of the commission he is required to furnish plans of 

all bridges and culverts constructed in the State 

which are of more than 5-foot span or which cost 

more than $200, and he is further required to inspect 

same when completed. 

County.—Road and bridge control in the county 

is vested in a board of three county commissioners 

elected by the people, two members for terms of 

two years each and one member for four years. 
When they divide a county into road districts a 

supervisor therefor is elected at each general election 

for county officers. When division is not made, a 

county road supervisor is elected for a term of two 
years. Such supervisors are under the direction 
and control of the county board and may be re- 
moved from office by the board for due cause. The 
county boards have the right to levy taxes within 

statutory limits and to expend the funds so raised. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The road mileage of Wyoming, comprising about 
15,000 miles, is divided into two classes for the pur- 
pose of fixing the responsibility for construction, 
control, and maintenance, namely, state roads and 

county roads. 
State roads.—These comprise about 3,100 miles 

designated by the legislature and which have been 
or will be improved by convict labor or with State 
or Federal and local funds. The procedure for con- 
struction is substantially as follows: County boards 
designate a section of State road acceptable to the 
State highway commission and request an allot- 
ment of funds to aid in construction, and agree to 
pay one-half the cost of survey and of investigation. 
The site of the proposed improvement is viewed by 
the State highway engineer or his representative, 
who prepares the plans, specifications, and an esti- 
mate of the total cost thereof. The county board 
by resolution appropriates an amount not less than 
one-half of the estimated total cost of construction. 
The State highway commission may allot State 
funds or request Federal aid in an amount equal to 
50 per cent of the estimated total cost. 

All work done under the direction of the State 
highway commission which has an estimated cost 
of $2,000 or more is let by contract except in those 
cases where convict labor is employed. 

Convicts confined in the State penitentiary may 
be used on State road work under certain conditions, 

which are substantially as follows: 
The county board of commissioners petition the 

State commission of prison labor for convicts. If 

convicts are available, the State commission of 

prison labor equips a gang with guards and sends 
them to the site of work. The county furnishes 
tools and materials and pays the salary of the engi- 
neer in charge of the work and the additional salary 

of the guard, if such is required. 
When the work is done by contract due publicity 

is given and all bids are received and opened at the 
office of the State highway commission in Cheyenne. 
The contract is awarded to the lowest responsible 
bidder, conditioned on his filing a bond acceptable 
to the State highway commission. 

Supervision of the work in progress is vested in 
the State highway engineer and payment from State 
or county funds can be made only with his approval. 
The county’s portion of the cost is paid by the county 
board when the account has been approved by the 
State highway engineer. 

Maintenance is executed by the county, subject to 
supervision by the State highway officials. 

County roads.—These comprise all other roads 
in the State. They are opened, constructed, and 
maintained by the county boards with county funds. 

REVENUES. 

State.—A State-wide levy of one-fourth mill on 
each dollar of valuation is levied on all taxable 
property throughout the State, and will yield ap- 
proximately $70,000 per annum. 

The State highway commission sets aside from the 
fund representing the one-fourth mill tax a sufficient 
amount to pay all expenses of the commission and its 
employees. An amount not exceeding one-fourth of 
the remainder of the fund is set aside for emergency 
construction or repairs and for additional aid to 
counties. The balance of the fund is expended for 
the construction of roads other than those receiving 
Federal. aid. Such roads are designated by the 
commission in conjunction with the respective boards 
of county commissioners, and financial aid is condi- 
tioned on the appropriation by the county boards of 
an amount equal to that provided by the State ~ 
highway commission. 
County.—The road and bridge funds are obtained 

from a tax at a rate not to exceed 3 mills on the dollar 
on all taxable property in the county; 80 per cent 
of the auto-license fees originating in the county; a 
poll tax of $2 per year collected from every able- 
bodied man not otherwise legally exempt between 
the ages of 21 and 50; by revenues from an inheri- 
tance tax in effect in this State; 25 per cent of the 
revenues collected by the United States forest 
reserves in the State is delivered to the treasurer of 
the State, who distributes it among the counties in 
which the reserves are located. This fund is divided 
between the road and school funds. No State and 
county bridge bonds are outstanding. | 

Sees 
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TO CHANGE OHIO ROAD DEPARTMENT. 

A bill has been introduced in the Ohio Legisla- 
ture to reorganize the highway department of that 
State. It abolishes the present nonsalaried ad- 
visory board and increases the salary of the com- 
missioner from $4,000 a year to $6,500, provides a 

chief engineer at $5,000, three assistants at $4,000 
each, a fiscal secretary at $4,000, and 11 district 
engineers at not to exceed $3,600. It would add 
more than $2,000,000 to the highway fund by re- 
storing the half-mill levy, which was cut to three- 
tenths mill in 1914. Another bill provides for the 
patrol system for maintenance of improved roads. 

HOUSTON-SAN ANTONIO HIGHWAY. 

The first contract for the fine highway planned 
between Houston and San Antonio, Tex., has been 

let. It calls for $72,000 work in Fayette County. 
The estimates of the State department call for an 
expenditure of $341,000 right away on the project, 
of which $118,000 will be Federal aid. 

- FLORIDA ROAD BUILDING. 

Florida is making plans to resume the road- 
construction work interrupted by the war. Bonds 
totaling hundreds of thousands of dollars had been 
sold or voted by counties before the war cut short 
road building. Ending October 31, 1918, the State 
road department had available $285,203 Federal-aid 
money, $1,906,105 from various counties, $139,605 

from the automobile license tax for road building 
and repair, and a total of $1,065,445 from the auto- 

mobile license tax for maintenance during 1918. 

ASSESS LAND FOR ROADS. 

In considering the measure now before the Okla- 
homa Legislature providing for a $50,000,000 bond 
issue for roads the house committee has voted to 
assess property for the first half mile back from the 
road at 10 cents an acre, for the next half mile 8 

cents, for the next 6 cents, the next 4 cents, and the 
next 2 cents anacre. This is regardless of valuation. 
Railroad companies are to pay $15 a mile, telegraph 
companies $4, and telephone companies $2. This 
assessment is for maintenance purposes only. 

“way. 

REIMBURSING JERSEY COUNTIES. 

The New Jersey highway commission has set aside 
$500,000 from the 1920 highway tax to reimburse 
counties which have built roads under the system of 
highway construction in that State. This money 
will be available about July 15 for Monmouth, Mid- 
dlesex, and Morris Counties. 

MONTANA ROAD PROJECTS. 

About’ 30 highway projects will be ready for 
pushing in Montana by the time the season is right 
for road building. They will cost about $800,000, 
half of which will be furnished by the Government. 
Other State-aid projects are under way, and the 
State commission will cooperate with counties and 
private subscribers in the construction of the 
Anaconda-Hamilton road, which will shorten the 
distance between the two places from 150 to 72 
miles. 

ILLINOIS PLAN FOR TENNESSEE. 

The “Illinois plan” for good roads is in operation 
in that State and is working well. By its provisions 
the State issues bonds to be paid entirely by direct 
tax upon auto owners. This arrangement enables 
the roads to pay for themselves in a few years and 
gives a profit paying investment to the automobilists, 
as the additional tax is not equal to the sum saved 
in gasoline and repairs. The people of Illinois voted 
on a $60,000,000 bond issue and they will build 4,400 
miles of concrete roads connecting all towns of 2,000 
and more population. The plan in Tennessee 
would cost $40,000,000, it is estimated. South Caro- 
lina and Georgia are agitating the adoption of this 
scheme for good roads and Tennessee may well con- 
sider it.— Nashville (Tenn.) Tennessean. 

WOULD CHANGE STATE CONSTITUTION. 

If the constitution of Iowa will not permit the 
issuance of bonds for the construction of highways, 
we should change the constitution at the earliest 
possible moment. If there is to be a comprehensive 
system of highways in the State, it will never come 
about if each county is to take its own time and 

It will result in a patchwork of good highways 
and poor highways.—Storm Lake (lowa) Pulot-Tri- 
bune. 

O 
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ROAD PUBLICATIONS OF BUREAU OF PUBLIC ROADS. 
NUT E.—Ap lication for the free publications in this list should be made to the 

toes of the Division of Publications, U.S. Department of Agriculture, Washington, 
D.C. Applicants are urgently Pana to ask only for those publications in which 
they are particularly interested. Department can not undertake to supply com- 
plete sets, nor to send free more than one copy of any publication to any one person. 
The editions of some of the publications are necessarily limited, and when the Depart- 
ment’s free supply is exhausted and no funds are available for procuring additional 
copies mid enpelens are referred to the Superintendent of Documents, Government 
Printing ce, this city, who has them for sale at a nominal price, wnder the law of 
January 12,1895. Those publications in this list, the Department supply of which is 
exhausted, can only be secured by epoeral Jrom the Superintendent of Documents, 
who is not authorized to furnish publications free. In applying for these publications 
the name of the series as well as the number of the publication should be given, as 
“ Bureau of Public Roads Bulletin No. 32.” 

REPORTS. 

Report of the Director of the Office of Public Roads for 1916. 
Report of the Director of the Office of Public Roads for 1917. 

OFFICE OF PUBLIC ROADS BULLETINS. 

*Bul. 28. The Decomposition of the Feldspars (1907). 10c. 
32. Public Road Mileage Revenues and Expenditures in 

the United States in 1904. 1l5c. 
Examination and classification of Rocks for Road 

Building, including Physical Properties of Rocks 
with Reference to Their Mineral Composition and 
Structure. (1911.) l65c. j 

Highway Bridges and Culverts. (1912.) lic. 
Data for Use in Designing Culverts and Short-span 

Bridges. (19138.) dc. 
48. Repair and Maintenance of Highways (1913). 

DEPARTMENT BULLETINS. 

*37. 

*43., 
*45 

Object-Lesson and Experimental Roads and 
Bridge Construction of the U. S. Office of 
Public Roads, 1912-13. 5c. 

Progress Report of Experiments in Dust Pre- 
vention and Road Preservation, 1913 

136. Highway Bonds. 
220. Descriptive Catalogue of Road Models of Office 

of Public Roads. 

Dept. Bul. *53. 

105. 

230. Oil Mixed Portland Cement Concrete. 
249 Portland Cement Concrete Pavements for Coun- 

try Roads. 
257. Progress Report of Experiments in Dust Pre- 

vention and Road Preservation, 1914. 
*284. Construction and Maintenance of Roads and 

Bridges, from July 1, 1918, to December 31, 
1914. 10c. 

314. Methods for the Examination of Bituminous 
Road Materials. 

347. Methods for the Determination of the Physical 
Properties of Road-Building Rock. 

*348 Relation of Mineral Composition and Rock 
Structure to the Physical Properties of Road 
Materials. 10c. 

370. The Results of Physical Tests of Road-Build- 
ing Rock. 

373. Brick Roads. 
386. Public Road Mileage and Revenues in the 

Middle Atlantic States. 
387. Public Road Mileage and Revenues in the 

Southern States. 
388. Public Road Mileage and Revenues in the New 

England States. f 
389. Public Road Mileage and Revenues in the 

Central, Mountain, and Pacific States, 1914. 
390. Publie Road Mileage in the United States. A 

summary. ; 
393. Economic Surveys of County Highway Im- 

provement. : ’ 
407. Progress Reports of Experiments in Dust Pre- 

vention and Road Preservation, 1915. 
414. Convict Labor for Road Work. 
463. Earth, Sand-Clay, and Gravel Roads. 
532. The Expansion and Contraction of Concrete 

and Concrete Roads. sage 
537. The Results of Physical Tests of Road-Building 

Rock in 1916, including all Compression 
Tests. : 

555. Standard Forms for Specifications, Tests, Re- 
ports. and Methods of Sampling for Road 
Materials ; 

583. Report on Experimental Convict Road Camp, 
ulton County, Ga 2 

586. Progress Reports ot Experiments in Dust Pre- 
vention and Road Preservation. 1916. 

*Department supply exhausted 

Dept. Bul. 660. Highway Cost Keeping. 
670. The Results of Physical Tests of Road-Building 

Rock in 1916 and 1917. ; 
691. Typical Specifications for Bituminous Road 

Materials. 
704, Typical Specifications for Nonbituminous Road 

Materials. 
724. Drainage Methods and Foundations for County 

Roads. 

OFFICE OF PUBLIC ROADS CIRCULARS. 

Progress Report of Experiments with Dust Preventa- 
tives, 1907. 

Progress Report of Experiments in Dust Prevention, 
Road Preservation, and Road Construction, 1908. 5c. 

Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. 

Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1910. 5c. 

98. Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1911. 

Cir. 89. 

*90. 

#92. 

*94, 

*99. Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1912. 5c. 

*100. Typical Specifications for Fabrication and Erection of 
Steel Highway Bridges. (19138.) 5c. 

OFFICE OF THE. SECRETARY CIRCULARS. 

Sec. Cir. *49. Motor Vehicle Registrations and Revenues, 1914. 
de. 

52. State Highway Mileage and Expenditures to Janu- 
ary 1, 1915. 

59. Automobile Registrations, Licenses, and Revenues 
in the United States, 1915. 

62. Factors of Apportionment to States under Federal 
Aid Road Act Appropriation for the Fiscal Year 
1917. 

63. State Highway Mileage and Expenditures to Janu- 
ary 1, 1916. 

65. Rules and Regulations of the Secretary of Agricul- 
ture for Carrying out the Federal Aid Road Act. 

72. Width of Wagon Tires Recommended for Loads of 
Varying Magnitude on Earth and Gravel Roads. 

73. Automobile Registrations, Licenses, and Revenues 
in the United States, 1916. 

74. State Highway Mileage and Expenditures for the 
Calendar Year 1916. 

77. Experimental Roads in the Vicinity of Wash- 
ington, D. C. 

FARMERS’ BULLETIN. 

F. B. 338. Macadam Roads. 
505. Benefits of Improved Roads. 
597. The Road Drag. 

YEARBOOK SEPARATES. 

Y. B. Sep. *638. State Management of Public Roads; Its Devel 
opment and Trend. 5c. 

*712. Sewage Disposal on the Farm. 5c. 
727. Design of Public Roads. 
739. Federal Aid to Highways. 

REPRINTS FROM THE JOURNAL OF AGRICULTURAL 
RESEARCH. 

5, No. 17, D-2. Effect of Controllable Variables Upon the 
Penetration Test for Asphalts and 
Asphalt Cements. 

Relation Between Properties of Hardness 
and Toughness of Road-Building Rock. 

Apparatus for Measuring the Wear of 
Concrete Roads. 

A New Penetration Needle for Use in 
Testing Bituminous Materials. 

Tests of Three Large-Sized WReinforced- 
Concrete Slabs under Concentrated 
Loading. 

Influence of Grading on the Value of 
Fine Ageregate Used in Portland 
Cement Concrete Road Construction. 
De: 

Vol. 10. No. 7, D-13. Toughness of Bituminous Aggregates. 
Vol. 11. No 10, D-15. Tests of a Large-Sized Reinforced-Con- 

crete Slab Subjected to 
Concentrated Loads. 

Vol. 

Vol. 5, No. 19) D-3: 

Vol. 5, No. 20, D+. 

Vol. 5, No. 24,D-6. 

Vol. 6, No. 6, D-8. 

*Vol. 10, No. 5, D-12. 

Eccentric 

*Department supply exhausted. 
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