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Comprehensive Survey of nghway Sluuatlon in Unmted Sta s
Demand for Reiter Highways Confronted by‘Prohisms B
Requiring Careful Consideration for Solutions P

If we were nearing the end of a super program of road bulldlng;
finish the task and to provide the last connecting links that would .
join many miles of completed highways irto finished systems, we might: .
justify attacking this year's road building withoul too much cautione
If we had passed through a period of road production of preportions
such as are now demanded, we might count or an industrial army, well :
trained {o the task and properly off{icered. If we had preduced" 1
any one year a considerable percentage of the road~building mater:
now neseded, we might with confidence expect the necessary expansion
of production from established plants. If we had not for practically --
three years dammed back a rapidly swelling floed of projected private
as well as public improvements, we might seriously expect these teo.
give rural highway construction the right of way, rather than- ce”pa'
with it for labor, materials and transportation because of its extrem
‘importance to¢ the natien as a whole, And, flnally if we had @ :
successfully transported the materials which must be hauled by rall. R
for the most part in open-top cars, promptly and in the gquantities
new necessary, we might not now anzdously question the response that
our demands for greatly enlarged rail service will receives. ' - g

But none of these conditions are true and none have: been eqnale‘
in the past, Rather we are entering the first year of a-dacad
least, during which rural highway improvement will: dominate t
of public 1mpnovements. This statewent is made serlously and

h;ghways. Fur many years the demand for the constructlon
hlghways has been increasing in all parts of the country., At the :
same time the wealth of the country has increased and nade pﬁssibla the.:
fi 1nan01ng, of ex'tens:we h:.ghwa programs. The - develapment “of .

Natlonally 1t found: expresszon in ths Federal-a;d road act.
the Federal aid appropriations, In each State it has found
in legislation providing for the acceptance of Federal aid

3or'évtén51oﬁ of Stéie hlghway deparimeﬁts, and in the eppr

road act. In countles and dlvtrlcts the experlence has he 0
Not a ss,ngle State is ms.ssmg from tha rar:cs of %.nose entri;

overwhelmlngly favorabls to sane hlghway xmprovement.

. Some weeks ago, in.the columms of this periodical, suam
given of the funds so large that ‘only estinates could: be mads
"now ayailable from State and Federal sources, and it is not necegen
to dwell further upon this fact or hers to set down startlizg array
of county and district bond igsues which have aiready received engorpe--
~ment of the tax payers in order t6 prove the statement of ihe extent -
e which we, as a whole nation, are commiiizd to & program of hizhway
 ifaprovement «
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Thus, the experiences of the year before us will make hlghway hlv.  ¥
rapidly, and the results of this year and thne immediate following two
or three years will exert a profound influence upon the future progr
of highway improvement in this coumtry.

The highway builders of the country have not, up to the present
time, been iree to exert themselves to the utmost in road productlon.
Prior to the war the programs were determined by the funds avallahle,
and during the war highway production was determined by the unavail=
ability, of the elements of construction. The construction achieved
during the past ysar, with the late start, unseitled industrial conél
tions, the uncertain and insufficient rail transportation for materla
and uaerganized construction forces, is no criterion.of the.resulis
which can be achieved this year. The highway departments, contract
and material producers are keenly alert to the situation, and a rad
progress greater than has “heretofore been attained is practically
sured: Yet the situation calls for an earmest survey of conditions:
the adoption of new methods and new policies to meet these conditions
and a realization at the ouiset on the part of the public that. the
possible rate of construction will not fully meet demands which ara p
so widespread. This means there will have to be some waiting for co
pleted highways, and a realization of this fact now should be&su flCl
to ensure the formulation of nolicies that will be the Lai‘est pollcles
to follow over a period of yearss

One concition must nd under any circumstancds be allowed to 0b i
There is a limit as to the amount of production which the material
resources and available labor of the couniry can accompllsh, ard th
prices for road construction must noi be driven beyond a Treagonabl
level by competition among highway officials., Higher prices and. net
an increased mileage of completed hlgkways could only. result
logical, therefore, to atiack this year s highway bumldlﬁg program
with this prlrclple in mind, .

It is not possible to meet the 51tuatlon for anreased
in the same manner tha increased local or State ‘building progra
been met in the past, that is, by drawing on surrounding- dlstrlﬁt
additional equipment, larger 1isbor supplies or new contractors
the present t;me practlca;ly every other reglon lu pushlng 1ts_own Lol

have much of any su*plus in ma*erlals, 1abor, equlpmeﬂt orT. tralned men
which they can spere. Haturallys the development. of all of these. has
‘been greater in the vicinity of the larger populatlon centers,
ig there that the highest-type roads are needed in the areatestwamo
.Also, the idea of State bidding agalnst State or. county agalnst “Count
or State agalnst courty, or vice verga, is repugnart to a sane,
ness-like handling of the administrative problems involved-in me'tl;
the national problem of hovfto handle this work Wlthout crea$1ng
“petitive condition which will not only force prices higher, b i
will diwterfere with other industries, inerease the already unlver i
. shortage of labor, ask impossible poerformances on the par* of:their
portation facilities, and in this way interfere not only with p '
tion of commodities. gererally, but help to sustain an unseﬁtled
trial cordition. There are no rules.or lineg of action that ¢
~laid cown to guide swbirely the course of the adninistrative. hig)
- of ficials im the face of the presenmt circumstances. . “he only.
-"course w111 be close co-operatlon betwasn countzes a;d Stad
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ing States, and the Stute and Federal highway departments, The con~
fidence of the public must be held, and it will not be held if com= -
petition forces prices beyond réasorable levels. - This is manifestly
true, since such a course will not result in the increase of produc~
tion consistent with the addiiional outlay.
Production of highways during the ensuing year u111 be detarmlned
largely by four tangible and somewhat independent factors. Thess are '
the supply of cars and rail movements of road materials; the rate at.
which materials can be produced, which is esgentially akmanufactuilng
problem; the amount of labor which may be used for this industrial pur—
pose without interference with other production demands, and, flnally.'
the matter of contractors and contractors' organizations and equipment
The success with which any large program for highway. construction is
carried on necessarily involves the careful consideration of all of<
these factors and a limitation of the projected production to the availe
able supply of each. Inquiries some time ago addressed to the distr
engineers of the Bureau indicate that the volume of highway work oW
under way is already manifesting a pronounced influence on the cost of__
construction, but the evidence indicates that a more pronounced influence
may be expected in the fwture, which necessitates a prompt and nation-
wide adjustment of the highway program, so that unreasonable advances in.
the cost of construction may be avoided. For instance, in the month ‘of
Oetober, 1919, there were under constiruction approximately 1150 nro;&cts-
on which Federal aid had been granted. Of these, 42 per cent, or 485 ::
projects, invelved the comstruction of earth and sand-clay roads. These_
types involve practically no rail transportation. Nearly 30 per cent
of the projects under comstruction at that time were gravel roadss
had prev1ously been estimated by the Bureau that apprex1mately two~
of these projects involved the use of no rail tr&nSpor*atlon for the
movement of surfacing materials, There were, therefore; in. +he’ opf
of the engineers in the Bureau of Public. Roads, approxmmaiely llQ,g
roads under construction which involved ithe use of rail. transportatin
for surfacing materials. It was assumed that on the balance .of ithe
projects for other types under consiruction more or léss. rail trans
tation was alsoe required. This means, accardlng to the. Bureau's'pr
calculationg, that approximately 440 yederal-ald prowects, dependlng
more or less upon the railroads for the delivery of materiagl, were
construction, which was substantiated by the reperts from the: dlﬁtw
" engineers, indicating that during the month of October rall transpo ; :
tation was being used on about 460 projeects. To those whn'ware de;endlrﬁ
upon rail transportation during the closing construction months of 191
it is not surprising t0 find thet of the 460 projects, 396 were regn
to have been appreciably delayed by reasor of the imability of covirac=
tors to secure cars for the prompt shipment of these materials.. It i
not necessary 1o 901nt out the unfavorable and dirsct result whlch
continuation of such a conditiol is bound to have on the. contract p
of the higher types of pavements, as well as on the period which will be
demanded for the completion of such work, It has been pointed out :
_the Railroad Adwinistretion that this condition can be to'an extanz
overcome by the utilization of opertop cars during the spring mar’ths,
when rnormally large numbers. of cars have stood 1dle. It would. seem L
no great amplification of this fact would make more 1mpr3581ve 10 the
road’ builders or.the public ger erallv the fact that during Earch, Ap? i
and May as high as 250,000 opertop cars were idle, while durlng 00 aber




. tiig the cost of. highway construction,; and these reporis further stat

of the same year 396 projects out of 440 requzrlng rail tr&ns,o'
were delayed because of the umavailability of these same carss For t!
purpose of keeping down costs and of utilizing our rail transportatln'
more efflclent1y this Bursau has miready nointed out the necessity fo
use of this equipment when it is availabla.

The supplying of materials necesgsary Tor the constructlon of
pavement surfaces, that is, the sand, gravel, broken stone and such
materials, will be dependent upon the plant facilities of the countr
By extending the production season the production of the present plant
can be greatly increased. Yei in 23 States the reports to this Bureaumﬁ
show that the supplies of material produced within the States is irm ’
adequate to meet the present demands for materials, and that not only w
in these States, but in a total of 40 States, in order to meet any inm
crease in the rate of highway consiructiony &dditional facilities for:
the production of road materials will have to be developeds The prese
possible supply is such that in 2¢ States it is estimeted that an ex-
tended increase in highway construction will cause a definite 1rcrease
in the cost of materials of construction,

To remedy this condition will tale time and involve con31derab3
investment in more or less permapent plant facilities. tate after
State 1s now meking a survey of the possible material suppllas and
seriously a*tacklng the problem of a self-cortained highway programo
Such action is commendable and justifies public confidence in the
ability of the nighway depariments to meet this situebiona

The labor situastion is difficult. During the past two or three
years there has bsen a tendency on the part of industries 1o bid agalnS%
each other for any surplus labor, with the result thet the price paid =
. for a day's work has increased tremendously, that the output per man
has decreased, and that in general the turn-over has been abnormally
high., The effect of this condition upon the prices bid for: road cor=
struction has been important in the increased price paidy but has pr
baoly been even more 1mportant becauue -of the dlfflculty ‘of - kee 1n<“

w9; construvtlon should not be reflectea unﬁeceasurlly ln‘the Ine
cost or decreased supplylpf rural and fann labor. Not only must pra-

begause of- the amourt, of eaulnmemt at their’ dlspesal. , ,
amourt of work that is available exceeds the existing. contractors or
potentisl congracters and contractors’ organizations “thers. wmll ‘beoia
tendency toward a rapld increase in prices, not. necacsarlly bacause o
zn effort to ex@ort wnfair, prbfluS; but because whatever more worki is
taker than there is equipment: and organization ‘available to handle wi
invelve ‘heavy outlays in the nature of capital charges for. ‘additional;
equlpment. ‘and the contractor will be forced 1nto ccmpeultlon for 1ab
at probably -higher prices. .

The reports to this Bureau indicate that in ZQ States ther :
aiready a deficiency of comtractors, and that this is unfavorably i

that a further increase in the rate of highway construction would ad=
versely affect current prices in more then 30 Statea. While this con
dition is serious, it is capable of a solubion., Taking 281} these co
ditiens into consideration, it would appear thai the rate of hlrhwaj
construction cannot be gr ea*lv 1rcreased wib;out causing 2 serions: .
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trend of prices upward arnd without necessarily greatly increasing th
rate of actual production. 3But such is not necessarily the case,. an
it is in wisely adjusting the coming year's program to the various *
classes of work that producticn can be increased without unnecessar&ly
distugbing prices or industirial conditions.
About 30 per cewnt of all Federal-aid prOJECts up to the- prese
time are for grading and draining only, and mosi of these projects are
preliminary to the placing of surfacing material of some character.,;‘;i
Approximately 42 per cent cover grading, drainage and the placing’ of;_Q
gravel or sand-clay top, used in this sense very generally, . These prdf -
jects also to a large extent are preliminery to more advanced types
of road surfaces, but are used where the volume of traffic is auch
that something that will give betier service for a time than ai’ earth
surface is desirable. ghe grading and draining are, of course, ccmmcn
to all types of highway, and whenever a permarert grade is placed.on .
any approved route, definite progress is made toward the ultimate cor
struction of a serviceable highway. If gravel and sand-clay. surface:
are laid, a highway satisfactory for light traffic results. Indqed.
these surfaces can be maintained in a very satisfactory condition even
in the face of rather heavy traffic, and the construction of such rda_
does not impose any considerable strain upon rail transportatlon or -
material production. : :
In this type of construct‘on machirery and equipment. are utillze_'
fully and man labor is reduced to the minimum. There are a great many'
contractors available who are experienced in dirt moving along.the lines
of railroad construction who would not be particularly interested: '
equipping themselves for Julldlng higher types of coastructlon.; It
would, therefore, be exercising the best of good judgment in: thoae
districts where the highway traffic is comparatlvely light,. whe :
paving programs are only starting, where material production is as ye
limited and where contractors have not been developed for the higher,
types of pavement, to proceed with this lower class of copstruc io
rapidly as possible. Such a plan will utilize all of the ava ‘
equipment, labor and contractors toward a very deflnlte endc
The preparatlon of permanent grades several yaars 1f n

face of preSEﬁf COhdlthﬂSn Eareover, in thoae sectlans where'g
and sand~clay roads can be maintained in reasonably satisfactory -
tion during the greater period of the year under the traffic wvhich Tl
use them, the demand is for long mileages of such roeds rather than
types of construction of short mileages.. That is, there is &’ certa',
amount of traffic which some State highway depa"tmenta must provlde_f
to be carried over considerable distances. The. ploreer-wor ot
the grading and drainage and building of waterways, must. caLe flr t.
and must be done before any other iype of construciion can be built,
this traffic must continue to be carried, even thougu it is known th
a hard-surfaced pavemewt will be laid in the near future. The Yong
mileages required will prevent the hard suwriacing at 2 suf;lclewtly
rapid rate to keap up with. the traffic deﬂap&s. In no obher way can
the present traffic nesds of many districis be met. However, this
gestion does not apply to those States ix which the highway traffic i
the greatest, “bub fortunately in thoss districts we have noW .the gm_
est development of material supplles, number of coﬂtractors endamoun_;”ﬂ

ccntractors‘ equlpment.
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Speaking very broadly, when the volume of rafflc becomes ss
large that the constructien of gravel ang sand-clay’ surfaces is in
advisable, the next step should be to the ultimate type of surfac,
that is, the paved surface. There are many cuestions of design wh,
are reasonably matters for investigation, and there are. -varying 10&
conditions which will make modifications of the presert standard.
pavement types advisable. As used in this conrection, the ultﬁmate
type refers to brick, Portland cement conerete, bituminous concrete .
and sheet asphalt wearing surfaces supported by adequate foundations
Speaking generally, and with a full knowledge of the fact that ther
are isolated excdptions to this general rule, the macadam types are
now, because of the large edpense in maintaining them, prov1ng 1es‘
satisfactory thar such types, and there is sound engineering judgme
in not advocating the construction of these pavements. At the present
time there is the added incentive toward such construction that ihe
transportation, materials and labor used should produce the most pe‘
manent results possible. As far as transportation is concerned, on
way has been pointed out which makes use of existing equipment. d
the period of the yesar when it now stands idle. Also, if the. Aincre
fupds for highway improvements are more generally spent .on the hlg
types of comstruction, it will relieve the producers of ordinary.
materials of a heavy burden, and will enable them to develop the
facilities for production fast enough to keep pace with the demand fo
their product. This relief will be enlarged if specifications are
standardized which make possible the productzon of 3 lesser number
grades or sizes of the same materlal, and utllﬁze ) lthe output praet
cable.

~ The mcre general adoption of the nlcher type» of pavemert
have an even greater effect on the labor supply. The constructis
hard-surface pavements is increasingly a matter of nacﬁlnery argd’
ment rather than of labor. To what extent this use of equlpmgn
be carried, perhaps, best illustrated by a conerete paving :
leqs than 20 men were used 1n the whole pracess of unloadf'

'1sh1ng and’ watering it and in oettllng formb. ﬁareover, the 3o
were employed did not, in general. rate. as unskilled labor.wu ¢
most of them were highly skilled laborers and skilled. m30qgnlcs,
job was a perfectly ordinary. gcb, the. rai;e of progress satz.__
and the work excellently dones .- | I

A project of thig nature,. hss1de maklng a relatlvely sralg @am&n
for labor, has to¢ its credit the fact that it has practically no e
on the local labor conditions. - It does not use enovgh men to ser;ausly
~affect a local labor. 31tuatlon. even if all of the crew ?ad 49 e loogl
iy obt a;pad. Howevsr, such . a.progect as this ene uses alnnsp ne
lebor, because practically all of the members of the crew are highwa
skilied, and so.must be obtained from the larger labor certeru,
such men flock for re-employment as their jobs run ou%.:;-'- : :

4 Turther advantage oY, prﬂ;ec*s of ﬁh;q kind arises’ from t'
fact tiat the turnover is low, Bul even if it is higher then no*‘x;jzal,
it has been during the- past few years, the turnever merely Aqvnlve'
change in already skilled 1aborars. ~It does nob, as ixw $he lewer £
of pavement, invelve the neceéssity of dev310p1ng won dhc ara qho_l
unfamlliar with this type of worke

Finally, as where the léwer fypes of hlgﬁwav are in welveﬁ. the
_ presen*,shortage of vontractors can to an extent be relieved by oeakh"




bids from responsible contracloms who are familiar with related wcrk.
There are, for instarce, a large number of coniracters who are famil
with city paving who would make splendid highwai contractors, and:if
this field should neot provide all that are needed, there are NEE T ous.
building contrastors whose familiarity with the hardling of -concrele
and with the development of construction orcarlzatlon should make them
very satisfactory contractors on highway ao*k. ' o

These men are; generally speaking, well equlpped Ilna901a11y:
responsible and theroughly competent. To induce them tc enter this
field it will, however, be necesgary to plan projécis of a size suf—
ficient to atitract their attertion and to eliminate all doubt from th_
specificationss Once these resulis are obtained, there’ should be no
lack of competitive blddlng, and the unreasonable ircreases in bid "
pricss which are now threatened by regascn of the fact that properly‘
equipped highway contractors are fully employed should be avolded.. ‘

Summarizing the general nighway situation, it would appear tha
(1) there is an insistaiit demand for betier highways, which has resulted
in the appropriation of enormous sums for -highway censtractlon, (2‘
that this demand should be met by the prompt construction of. servi
highways as rapidly as possible, but that (3) there are di fflcu1t

~t10ns which must be solved or tne cons*ruﬂtlon nrogram wl;l defea*,
self by deve?Ot_ 1§ unreas onable grlcss, a;d flnally, (4) that the

naterldls as well as in bhe deolg
every favorable. Iocal condltlon‘

charactel or -in proarnms of constructle
ductlor that hlgq prlces rathe“ than road produvtlon are




