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For purposes of administration the highways of the
United States of North America arc divided into threc maln
classess The local roads which are administered by the
countics or otheor subdivisions of the States; the principal
inter-county or State roads which are administered by the
State highway departments; and the Federal-aid roads or main
inter-State highways, administered jointly by the State hlgh-
way departmonts and the Bureau of Public Roads of the Federal
Government,

This division of responsibility takes into account the
relative importance of all roads and gives the responsibility
for each of the three classes to the units of government most
directly concerned with each class. Considering the form of
the government of the North American Republic and the usage
of the roads it is tho most consistent and reascnable system
that has been devised; and to it is due, more than to any
other ons cause, the great modern progress in road improvement.
Practically all roads, under this system, are adminisicred,
financed, constructed, and maintained by one or another of the
units of government, or by two or more units jointly. The
toll road system is all but abandoned.

The present methods have been subjected to the test
of experience and have been found to be thoroughly scund
under North American conditions. Whether or not they can
oventually be applicd without modification in the South is
a question which the sound judgment of Latin 4werican
engineers will decide; but certain basic principles upon
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which the rethods are founded have, I believe, a universal ap-
plication. It is to thosc principles, rather than to the de-
tails of organization that I shall in the main confine my ro-
rarks, although it will bo perhaps of some advantage to illus~
trate, by oxarple of the North American practice, the appll-
cation of the principles,

Before doing so, however, it will be interesting to
trace the evolution through which the present methods have
developed. Yo two of tho republics of the Woestern Hemigphers,
I presume, have at present exactly comparable highway condi-
tions; and it is probable, therefore, that no single systenm
of highway administration can be devised which wounld serve
with equal efficicncy to solve the problems of all the na-
tions. But all are moving in approximately the same direc-
tion and moeting successively the same or similar obstacles.
It is probable thereforec that in tho experience of the United
States of North America, as the oldest, there may be warning
and inspiration to those which have not advanced so far along
the coermon coursc.

Looking backward one perceives clearly that highway
administration in nmy country has been influenced profoundly
by thgee factors: (1) The state of other arteries of trans-
portation; (2) the rode of highway transportation; and (3)
the density of population. :

In the early days of the Republic, before there were
either railroads or canals, the highways afforded the only
arteries of travel other than the natural watercourses. A4s
the possibilities of the latter as means of comrmnication
were limited, and as it was imperative that the Federated
States should be bound together by ties of cormmon interest
and trade as rapidly as possible, the construction of high-
ways was one of the first concerns of the Federasl and State
governuents, The interest of the States and the newly
created Federal Government in these highways was at least
as great as that of the local cormmunities through which
they passed, for they were at one and the same time the
inter-State connections, the joiners of towns, and the ways
between the villages and the plantations,

At this periocd, thon, we find the States and the Fed-
eral Government taking o very active interest in the highways,
and making provision for their improvement either by direct
appropriation of public revenue or by franchises granted to
turnpike companies, The National Pike, built under the lows
of the State of Maryland from Baltimore to Coxberland,
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liaryland, and by direct Federal appropriation and under the
direct supervision of Army engineers westward almost to the
iississippl River, is the classic example of early highway
building. The State of Kentucky early began the building
of State highways under an administrative organization
strikingly similar to the modern State highway departments.
Other States depcnded to a great extent upon private enter-
prise to build and maintain the roads with tolls collected
from travelers; but it is likely that those States, also,
would in time have developed State administrative organi-
zations had the functions of the highways not been sudden~
1y altered by the perfection of the steam locomotive and
the construction of railroads,

At once it was evident that the railroads would take
the place of the highways as the arteries of communication
between distant communities and States, and the latter soon
ceased to be objects for the consideration of the States and
Federal Government. They became of local importance only,
and their administration was lodged in the county and town-
ship governments where it was destined to remain for almost
75 years. As railroad lines and branches grew into a great
network covering the entire country; as tho speed, comfort
and safety of railroad transportation increased, and the
cost decreased ~ the old primitive methods of highway trans-
portation remaining unimproved - the roads lost all State
and national significance and came to be recognized so dis-
tinctly as the concern of the local governments only that it
has been difficult for the major governments to regain the
measure of control that is necessary and proper under modern
corditions.

These modern conditions are the product of the motor
vehicle, the effect of which has been to increase the dis-
tance of highway travel, to greatly increase the density of
traffic, and raise again the character of some of the high-
ways to the level of inter-State and main inter-city arteries.
It is the recognition of the need for the correlation of
such highways on a State-wide and inter-State basis, and of
the inability of local governments to provide the character
of improvement required, that has brought on the modern
renaigssance of State and Federal control.

The motor vehicle has alsoc been the principal cause
0of the final abandonment of the toll road system. In the
early days of the Republic that system was perhaps more feas-
ible than any other. Population was sparse. The distance
between settlements was great. The productivity of the land
was low. Rural communication developed only a very 1light
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traffic; but the travel between the rapidly growing towns
of which the highways Were the only connectors multiplied
fast to very considerable proportions. Through highway
service was nocessary and vital; but to have teaxed the
land through which those highways passed would have been
to place the burden upon those who made the least use of
then,

The resort to taxation of the traffic was the
obvious solution, especially since there was as yet no
sufficient development of the State commnity to enable
the people of & unit as large as the State to recognize .
a general or common behefit in the irprovement of the,
through roads,

When settlement increased and public interest in
the through roads might have led to public control and the
abandonment of the toll system; the fadt developing rail-
roads tock over the field of long-distance transportation,
and left to the highways only a local traffic. The long-
distance highways remained under the control of the char-
tered turnpike companies whose revenues, greatly reduced
by the dwindling of the through traffic, were insufficient
for the proper repair of the roads, So while the toll
system remained in force, largely from lack of public
interest, the fine highways which had been built under it
in the stage~coach days fell gradually into a state of re-
pair but little botter than that in which the local roads
were kept by the inexperienced county and township overseers.

This condition remained until motbr vehicle traffic
had reached a fairly advhnced stage. A few toll roads still
exist, but all will be thken under public control in the very
near future. Two causes have led to their abandonment:
Primarily the irksomenesg of the methods of toll collection
to users of fast-moving motor vehicles; But the broader ground
has been the recognhition of a general or common interest in
the main highways, This latter conditien is the result of
the wide distribution of motor vehicle ownership and the
high development of the State community.

The creation of the first State highway depdartment
in New Jersey in 1891 antedated the coming of the automobile
as a practicable facility by only a few years. This first
step toward a revival of State participation was made in
response to the demands of the cyclists as was also the
creation of the Massachusetts commission in 1892 and the
Federal effice of road inquiry, the forerunner of the pres-
ent Bureau of Public Roads in 1893,
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Thesc early State and Feoderal bodies, however, exor-
cised little or no actual control over the construction and
maintenance of the roads, Thelr functions were mainly cdu-
cational and advisory; and the general condition when the
rapid development of motor vehicle usage began was the
same as it had been for 50 years before. The counties were
in complete control., The habit of a half century was diffi-
cult to break. People had become accustomed to thinking of
the highways as of local importance only, end long after the
conGitions Justifying such control had been changed by the
automobile the change was not recognized., Highway adminis-
tration hacd become involved with the conception of local
self govermment and the local governments were loath to re-
linquish their control,

Por this reason the framers of the New Jersey law were
careful to vest in the local authorities the initiamtive in
drawing the State into participation. If they invited the
ald of the State, the highway department was prepared to
develop plans and specifications for the road improvement and
to inspect and supervisc the construction, But the contracts
were let by the counties, and the roads, after construction,
remained as county roads subject to maintenance by the local
unit. More as an inducement for the counties to sesk the ald
of the State department than from any recognition of respon~
sibility on the part of the State, funds were appropriated
by the State legislature from which to pay & poertion of the
cost of the road construction.

This was the first establishment of the principle of
State aid. With minor modifications it was subsequently
adopted as the first step in State participation by every
other State,

In some States the aid offered consisted only of
advice which might be accepted or rejected by the local
authorities who retained absolute control over all roads.
In such States nc Tinancial ajd was cxtended. In those
States which provided for financial 2id its acceptance gen-
erally implied an agreement on the part of the county te
accept the supervision of the State authorities until the
work of construction was completed, after which the road
reverted to full county control. In still other States the
joint participation of the State and county in the con-
stroction ef certain classes of roads, génerally the most
important ones, was mede mandatory; and there were still
other variations which differentiated the systems adepted
by the several States,
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Hony of the States still retain the Stato-aid policy
for certain classcs of roads in conjunction with the policy
of complete State control of the principal State roeds; in
some States 1t romaing as the only form of State participa-
tion except for the Federal ald roads on which complete
State contrel is required hy the Federal law as a condition
prececent to the granting of the Federal nid,

But the experience of the States which have operated
for the l:ingest pericds indicates that not many years eclapse
after the adoption of the State-aid prirciple before it be-
ginrg to be realized that for the problem presented by the
main roads there is only one adeguate solution ~ coxplete
State control. Not & single State that has adopted this
principle has recedsd from it., The State-zid principle
hes not beon entirely abandoned ir these States, In prac-
tically every one it is retained and emplojyed as = means
of developing the more irportant lateral roads; but their
experience indicates thot the only hope of developing a
connected system of main State arteries is for the State
to aggumo full countrcl and finencial rosponsibility for
the construction and rainterance,

Trere are several corpelling reasons for this, wahich
will evertually lead all States to adopt the plan, It
has been definitely proved that corplete connection of main
arteries cannot be made so loug as there is any dependence up
on county cooperation. The uections of the roads in the
various counties are not invarialbly the roads in which the
county has the greatest intersst, and in such cases it is
difficult to sccure county cooperation,

By their very rature the rceads of the State system
are the mest heavily traveled roads of the State; their
traific demands e higher type of irprovement than is re-
gaired for most other roads., In many instances the traf-
fic which demands the improvement is largely extra—-county
traffic and the county is unwilling and cften financielly
unable to assume its share of the cost of irproveomente.

The heavy traffic on the main roads is made up
largely of vehicles passing from city to city. Not infre-
quently the city origins and destinations are not included
in a county through which a large portion of the route
rans, and such & county almest dinvariably demars 0 the
proposal that it appropriate a goodly portion of its
construction funds for the improvement of the road,



There is an insistent county demand for the distribution
of the State-eid funds in proportion to the ircidence of the
taxes, or the mileage of road, or the area, or on some such
a asig which will secure to each county its full
e appropriation. Seldom can a system of
selected that the length of road in each
county is proportioned on any such basis. The prime consid-
eration in the locabtion of the State roads is to serve the
State needs, and county lines are ignored, or should be.

Here then is another obstacle to a proper development of
State roads under the State-aid system.

N
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£

Finally, 1t has been found that the counties cannot
be depended upon to maintain the roads after completion.
Even 1f the county which lies in the path of inter-city
travel can be prevailed upon to appropriate its proportion
of the cost of construction it soon wearies of the burden
of maintaining the road for the use of extra-county traffic.

These are the causes which, under modern traffic con-
ditions in my country, militate against the success of com-
plete or partial control of the improvement of main highways
by the local governments; and they are the reasons which in-
duced the Federal Congress to provide in the Federal-aid legis-
lation that all States should have an adequate State highway
department with sufficient aumthority and funds under its con-
trol to exercise complete jurisdiction over the construction
and maintenance of the Federal-ald roads.

The Tirst Federal-ald iegislation was enacted in 1916.
It proviasd for the improvement of roads under the joint
supervision of State and Federal authorities and for the
payment of any amount uv to one-half the cost of the construc-
tion by the Federal Covernment, the roads to be maintained by
the States. 7o administer the work for the Federal Government
it designated the Secretary of Agriculture who delegated
the details of administration to the Burezu of Public Roads
waich, by virtue of its intimate knowledge of the roads of
the country resulting from its long-contimued educational
and investigational activities, was well fitted to assume
the burden. To insure adequate State supervision it required
that every State, to receive the benefits of the Federal sid,
should have 2 State nighway department equipped with suffi-
clent authority to carry on the work efficiently.

This latter requirement had the immediate effect of
ceusing the creation of highway departments in the 17 States
which up to that time kLad not adopted this reform which hed
been proved by the experience of the leading States to be neces-
sary for efficient control. ’
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the Tederal-aid hichway system, It aloo added
that the highway denartuents required by the

d have wdnr thelr direct control sufficient
oLor 80 “structl n and raintenance of

the roads; and, olthoush the maintenance was still left with
the St(tog, it provided stringent requirements covering

that important phase of the work with a penalty for thelr
non=-chservance,

Agninst this background of historical development
and principlies the details of present methods of adwinistra-
tion can be very quickly filled in.

The Federal-ald road work is alrinistered jointly by
the States and Fedoral Government. Projects are initiated,
surveys and plans are made, contracts are let, ond construce
tion work is gsupervised directly by the State highwsy depart-
ments subjecet to the agproval of the Federal Sscretary of
Asriculture who acts through the agency of the Bureaa of
Public Ronds, The Federal approval is given force and ef-
fect through thoe pover to withhold Federal aid for work
which does not recelve such arproval.

The entire personnel of the Bureau of Public Roads
is covered by the Foderal civil service act which is de-
signed to ingsure sslection on the basis of merit and to pre-
vent removal for political reasons. The headquarters office
at the national capltal is headed by the Chief of Burssu,
under whom 1 a chief ongineer and divisions of desigm,
construction, bridgcs and research, the heads of which
constitute the advisory englneering staff of the Chief of
Burceu, in addition to which there is a dlvision of control
in charge of fiscal matters and minor divisions in charge
of the legel work and pudblicity

This part of the organization is located at Washing-
ton. There are in zddition 12 district offices each hesaded
by a dlstrict englnueer who has charge for the Federzl Govern-
ment of a2l Federal-nid road work in the States which are
ircluded irn nis district, and under whom are engineers who
represent the Burea: in esach of the States. Four of thesc
districts inciude the States of the far west in which, in
afddition to the Federnl-aid road work the Bureas is also

o

responsidle for the construction of national forest roeds,

-t
x
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>puty chief engineer whose office is on the west

st JJ@ Lo in tura roporis to the Chief of Bureau. A4All
1 ngineers reﬂort dircctly to the Washington

e amcineers in charge of thaese districts report directly

=~ to receive Fedoral aid in the con-
of roed waich iz included in the

on of a scohl

stractio 3 n
dosignated Federal-aid highway system submits to the Federal

ddstrict ou@,,bnv ~ statement of its intentions, describing
the location of the read, its length, the character and
armount of troffic it serves, the character of improvemont pro-
posed, the width oy puvement and other general data, “ogether
with an approximate ostimate of the cost of the construction
and a roguest for o definite allotment of Feleral-ald funds.
The district engd acer investigates the conditions surrounding
2
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project and on the basis of his investigation transmits
the nroposal to the Washington office or the office of the
doouty chief cngineer, o3 the case may be, with his approval
or disapproval, ieagwhile the State ngLvaw department pro-
coods to meke the necessary sarveys and to develop the de-
tailad plons, specifications and cstimates. If the project
1o eprroved Ty the Chief of the Bareaw it is submitted to the
Secretary of Asriculturs and when it receives his amoroval

a definite leognl agresrment is entered into between the State
highway department and the Federal Government in which the
pertion of the cost to be paid by each party and other de-
tails of the cooperation are clearly set forth,

Te plans, specificationc and deitailed cstimntes being
corpleted by tle State highwey departrment, these, in turn,
are forwarded through the district engincer to the central
office of the Federal burean, and the State bishway uevartﬂent
rroceeds to let tho contract for the construciion work sudbject
to Federal agproval, :

The immedlate supervision of thae construction rests
with the State highway departrment, but the work is inspocted
at froquent lntﬂrvals by the district engineer cor one of his
*enrev‘rt"tlves. If the work dorc is satisfactory the Fod-
eral Government will meke progress payrents of its share of

4- o) t -

hg cost te Eq Qt;t? vhich Ceals dircetly with the contrector,
anc a final federal inspecticn nftor the corplotion of the
project sorves as the basis for the closing of the trans-

action betweon the two governments
7OV eTrnm ‘
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Bvery project, after completion of the construction is
periodically inspected by the Federal engineers to ascertain
whether 1t is being satisfactorily maintained by the State.
If it is not the Secretary of Agriculture so notifies the
State highway department which must, within 90 days, perform
the work of repair required. The State failing, the Secre-
tary will order the work done by his own forces defraying the
cost from any Federal funds remaining to the credit of the
State and refusing to approve further construction until
the maintenance expenditure is refunded by the State: When
refund is made the amount returned is apportioned among all
the States.so that the offending State loses all but its pro-
rata share. Fortunately it has not been necessary to invoke
this autherity of the Federal Government.

The State highway departments, which have immediate
supervision over the Federal-sid roads and which administer
also the State and State-aid road work with various degrees
of authority are generally of two classes with respect to their
overhead administrative control. They are headed either by a
commission, board, or other elective or appointive body or by
a single commissioner appointed by the Governor of the Btate.

Only nine States have the single-headed form of depart-
ment. The other 29 States have commissions or boards with
membership varying from 2 to 15, In five States the adminis-
strative body consists in whole or in part of the Govermor of
the State and other elective officials serving ex-officio;
in two the membership is made up in part of educators holding
chairs of engineering in a State engineering school; in four
the members of the commission represent congressional dis-
tricts or other political subdivisions of the State; and in
all others the members are appointed by the Governor at his
discretion.

In all States in which the administrative head is a
single commissioner a salary is paid which in some cases is
purely nominal considering the character of the services ren-
dered. Commissions consisting of more then a single member
in a number of States are not paid for their services, and
receive only an amount sufficient to cover the expenses in-
curred in the performance of their duties.

Practically all States employ as the head of ths engin-
eering work of the department and gencrally as the chief
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executive officer a hizghway engineer who 1is, in all cages, a
salaried official, appointed cither by the Governor or by the
commission.

Under this administrative and executive direction the
personnel of the departments ranges in numbers from less than
50 employees of all classes to more than 3000, Of the 48 de-~
partiments, one has less than 50 erployses, 4 have betwsen 50
and 100, 10 have between 150 and 200, 12 have more than 200
and less than 500, 10 have botween 500 and 1000, 5 between
1000 and 2000, 4 betwesn 2000 and 3000, and 2 have more than
3000 employces.

The forms of organization of the State highway depart-
ments differ in detail. In genersl, there are two main clas-
ges: Those which, like the 3ureau of Public Roads have s
district organization reporting directly to the chief cngin-
ecer and administrative head who are supported by a headquar-
ters staff made up of divisions of construction, maintenance,
etc.; and those in which there are main divisioans of the head-
quarters organization with the head of each in charge of all
construction, maintensnce, etc. in the State, and thesc divie
sions operating through district representatives, The latter
is a more highly centralized form of organization than the
former,

Between the two extremes there are variations in form
to describe which would require a detailed stotement of the
organization of cach department; but the two principles can
be clearly illustrated »y reference to the two States of
North Carelina and Wew Jersey.

Tre organization of the Worth Carolina department is
an example of the first or decentralized form., At the head
of the organization is the State highway department consist-
ing of a chalrman and 9 district cormissioners represcnting
the 9 highwey districts into vhich the State is divided., A1l
cormissioners, including the chairman, are appointed by the
Governor  subject t¢ the confirmation of the State Senate.
Branches of the organizatiorn dealing with matiers of equip~-
mont, accounting, purchasing of supplies, filos and records,
and publications come directly under the cormission. All
engineering work is under the direction of the State highway
enginecer who reports directly to the choairman of the commis~
sion, and who has unler his supervision hesdguarters divisions
of bridges, drafting, location, meintenance and construction,
All surveys, plans and estimates for bridges and roads are
rade by the divisions of bridges, drafting and location. The
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division of comstruction functious as an advisory orgeniza-
tion mainly, but its construction engineors make periledic
inspections of all roads under construction as a check on
the efficiency of the district organization, The division
of maintcnance, headed by the State maintenance engincer
cxercises a more direct control cver the maintenance of the
roads, hut it also functions principslly in an advisory cap-
acity. The actual worlz of construction and maintenance is
supervised by the district engineers in charge of the nine
highway districts with the aid of their subordinates, ZEach
district organizatlon is, in effect, a separate body with
full avthority, under the State highway engincer, over all
work of construction and maintenance in the district, yet
closely connected with the other branches of the commission,
To carry on their work the district engincers hiave under them
a force of maintenance supervisors, resident engincers,
patrolmen, construction field parties, reconstruction
parties and inspectors,

Compared with this organization of North Carolina, '
the orgenization in New Jersey will be found to be fundamenw
tally different. It also is Ycaded by a commission appointed
by the Governor with the consent of the State Senate. The
comaission consists of & chaliman and three other commission-
ers, There is also a State highway engineer and a business
organizeation in charge of accouants, records, etc., reporting
directly to the commission, But there the similarity to the
North Carolina organization ends., Under the State highway
enginecr are a construction engineer, a chemical engineer,

a superintendent of plant and equipment, and a superinten-
dent of maintenance., Xach of these officials is in charge
of a major division of the departmen¥s work and exercises
dircct supervision over the field organization formed to .
carry on the work. The chemical engineer has charge of
the testing of all materials used in the roads. The super-
intendent of plant and equipment has charge of all machin-
ery and equipment used, The construction engineer super-
vises the making of surveys and plans for road and bridge
construction, and the acquisition of rights of way, and,
through five subordinate division engireers, all details
of the construction work, Finally, the superintendent of
maintenance has charge of the maintennnce of all roads,
exercising his authority through six supervisors of road
and bridge maintonance who have under them the forsmen,
patrolmen and inspecters to perform the actual work or
¢irect the labor of others.
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Taking these two organizations as types, it may be
said that the majority of the State highway dopariments
conform more closcly to the North Cavolina type, slthough
as I have previously sald, there are numerous differences
in detall which distingulsh each department from all others.
No two are exactly alike,

In the performance of the works of surveying, do-
slening, constructing and maintaining the higoways and
their sppurtenant bridges and structures, practically all
of the State highway depariments meke the surveys and pre-
pare the plans with their own enginecering forces. A few
of the smaller orgenizations employ regularly or occasion-
ally private engincers both for road and bridge designs,
The majority occasionally call in expert assistance in the
design of large bridges.

As a general rule construction work is done by
contract according to the specificaticons and plans pre-
parsd by the department. There are occasional exceptions
in which the work is done by lobor erployed and pald
directly by the department, especially in those States
which so employ Statoc convicts,

The maintensnce of the roads, on the contrary, is
cenerally performed by State labor forces, with exceptions
in the case of such operations as the surface treatment
of macadam roads which are in some States performed by
contractoers.

In conclusion, I shall add just o word with refer-
ence to the character of administrative organization in
charge of the county or local road work, In certain of
the States such roads, and indeed the maln roads also,
are improved under especislly created bodies known as
road district commissioners. Such bodles function only
with respect to the irprovement of the roads included in
the districts, generally nerrowly restricted, for which
they are created., This is the road-district plan.

Mainly, however, the locel roads are administered
by boards of county commissioners or equivalent elective
bodies of the ccunties or townships., Thess bodies are
generally made up of one commissioner from each election
district or praciact of the county; and they are the sole
governing bodies of the counities. With respect to the
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highways they function as an administrative body, erploy-
ing lebor, or entering into contracts for the construction
and maintenance of the roads, In the wealthier and more
progressive counties the bosrd of cormissioners employs
an engineer or an engineering staff to attend to all
engineering detalls of the highway administration, and
hishly cormendable work is done, In hundreds of counties,
however, the simnle methods of road repair practiced for
more than a hundred years prior to the appearance of

the automobile, are still followed without the least
engineering guidance.

The bulwarks of the system of road administration
in the United States of Worth Amorica are the State
highway departments. The Federal Buresm of Public Foads
is the national coordinating agency, ani the leader in
experimentation and research. The county roads adminis-
trations are, with comspicuocus exceptions, the wesk
links in the chain; in form and officicney but little
improved since the days of the horse and wagon; and un-
reformed only bocamse the needs of transportation have
not yet urgently demanded a more cffcctive control for
the local roads of light traffic which they have in
their charge,




