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WAAT HAS BOEY AGCOMPLISHED UDER FEDERKL AIDE'

fAnericen Associotion of Stote Highway Offlcmls
bth Annuel Meeting

; To many here nas come today the great opportunity to- contrast
“the present hlfrmmy situation with that e.\xstlng at the +ime of ~the
annual neeting of this Association at Chicago im 1915 -~ just five
years ago. At thot tine 4he proposed Federul Aid measure was pre-
gsented by the Executive Comnitize and received the finul approvel
of the Association. ldany of the Statec were facing a reactionary
wave against medern highvay improvenent throutening the quthora.ty.
“even the very existence of the organizations themselves, A few
months later the Federal Adid ict had become a lavw, oand cven vhile
in ore State petitions were being circulated ealling or the General
Assembly to refuse cooperation with the Federal Govermmert, the fu-
ture of road building in this country vas definitely established.

Sharply coptresiced wilh the road improvement progrun repre=
santed by the officiuls in that convention, is the immense progran
‘going foruard under the direction of the officials in thic conven
‘fion. Here urs gothered more of the men vwho are respornsitle for
the déveloprent of highuay policies than will come together again.
“outil this body meets after awother fwelve monthse ighway hisfory
"~ is in the mukings Our progress in the fulure is depewndent upon a
- correct aralysis of the wnderiyving principles developed by our ex-
perience oo far, ard an intelligert forvard-~looking policy bosed
upor: this study.
' Although since 1916 the Stoie and Federel highuay departments:
Cand road building agercies have been continunlly handicapped, disor—
- ganized and rebuilt, still great progress has beew made. The year
just erding has been filled with many disceurngements and restric—
tions, and yet surpricingly large and excelliert results have been
© produced. Certuinly not all the results which have accrued have
been the direct product of Federnl aAid, but it has seeoued des:.rable
to extond the topic to include the brond developuments of ithe last
five years, of which the Fodsrul Aid measurc has been ore of the
major factors. Further, it has seswmed desirable %o .treat the o
progress alrsady mode as an index of the possible rate atv vhich
highvay impreveseris uay be carried orn irn the fuiure, rather than
to be content with & sumsary of the mors ov less 13.491633 Tigure®
vhich go to make up the tetals. This opportunity carnet be sa'i'.:z,s-
fied with a bare recital of stotistical focts. ’

Any standard of neasurement thot will actually indicate *7hat _
has been zccomplished under Federzl Aid, or more properly during.
the period that Federal Aid has been effective, is not the standard
of dollars made availadle or expsnded for higiway purpeses, or the -
mileage of highways which has been built. Any coxcepiion vhich seeks.
to moasure progress by these facters is wrong. Any Ciate hlght?a}r g
nartmev;t which fails to senmse a different nrobler.s thoen t‘zese is :;
missing the main reason for its existences

Dur‘mg +the sizx-year peried since 1914 an astonishin s develep-
nent of the motor vehicle has given us potentially the means for &




great increase in ocur transporiation facilities, but the avallabz.l:.tjr
of the motor vehicle for this purpose is contingent upon sarviseabls.
highways, not of any particular type or character of material, but -
highways ower vhich, with the maximum public and privaie economyy -
motor vehicles in sufficient numbers to supply the highway trang=
portation necessities of the nation may operats. This, in general,
means continuous service, buit not cortinuous service under naximum
or peak loads., The extert to which such service is being and m.ll
be supplied is the true standard of measurement which should be '
applied to the past results end the future proposed programss The
motor vehicle in cembination with the improved highway has added such
a powerful infiuence t6 our civilization thai we do not yet sense .
its potentialities. The increase in transporiation facilities for
the iocal and short haul afforded by this combination is destined
tp bring great chaenges in the conduct of the activities which ge ‘bc
make up the life of the whole netion, and will have a far reachlng
ef fect upon its development along every line. The resulis which -
have been so far accomplished in & relative gense are unmportaﬂtn R
Rather it is the way which they peint ioward the realizatioen of .
great mileages of adequate highways, and by this test the outstandlng-
development of +this peried is the sum total of - modern hlg"may 1egis-
lation produced. .
Leglslatmn is the only vehicle through vhich the public can
set in motior activities for its own uge and advancemexnt, and no great
constructive policy can go forward without adequate authorily from o
the public tself. Here the influence of the Federal Aid Act has. bee!:‘-
potent, and in the great amount of new legislation which has been set
up as the law governing highway activities is the greatest resuli wha.eh-;
has come lergely as a direct conseguence of the Fedsral Aid ‘Acte I R
is conceivable that much legislation would have come in time, but +i
same amount of advanced legislatiom would not have resultsd within a
decade without this measure o stimulate and guide. Not only’ is the
amount large, bui there is a uniformity of principle which will- mean
larger results than had there been vo standard, in the prmclplas
in which the State legislatures have shown confidence; and with.
vhich rew legislation has conformed. In this fxve—yearfex‘lad hore
have been nev laws providing State partlclpa{;n‘m, State revenus
State highuvay systems, and State supervision. Entirely new hlgma)*,
departments were established ir five Stotes, and in about-twsnty oth
the highwey departmenis were reorganized and crreatl}’ Stmﬁgt"‘-mﬁ
carry on the program set in motion by the Fedsrel Aid- "5?3‘531‘0;5!‘1.&'33{ ¢
Thus in over hali of the States new highway departwnts were ,aﬁﬁaé
those exisiing were greetly strengthened, and in pracz:mal;{ ngﬁ.}:l};
21l the others some new legisletion was enacted incfédsing the aut!
ity and available funds of the deparimente. Ten States by & S‘Ea‘ta- .
vote have provided either for constuatmnal amenﬁmen‘bs s fo
bond issues removing prohibitions and ezabling these States o ]
in highway improvement., By the passage .of the Federal Aid Act the
Federal Govermment, afier a lapse of nearly sighty years, aga - ';'
responsibility for highway construction, provided fumds ample tﬂ 0,
on & large highway inprovement. program, and provided for general su
vision ﬁhraug‘z a Federal Deparimert that is ‘a comstant foree for bri
ing up stardards of enginesring and construction in: '3‘;%18 m:rk mﬁﬂrﬁa




In order of next importonce {o the legislation frovided for
highway improvement is the development of the organizations uecnssary
to carry on the work. The placing of large new responsibilities upen'*'
the State highway depariments ond the Federal Bureau of Public Roads
hag been followed not only by o grou‘h of the contral organizations of-
these desporiments, bul by a2 systeratic exponsion of these depar+ment53g_
coverirg the whele United Stotes Lmd extending dowm through eack State
until ren respownsible to these orgenizations are in imwmedicte charge. o
of all roud vork carried on through the cooperative funds. Activities ..
of both the State and the Federal depurtsments have been de-centraiized - -
to facilitate procedure and to place the responsibiliiv upen the men -
in actral corduct of the work s¢ far as our experience had dictated.
advisable. The corstructicrn work proper hos ottracied mony of the _
companies and individuals fermerly engaged in other lires of consbrue~ .
tion activities, has brought into the highway building field a v
lorge number of mon who are experienced in handling large work, and
has made avoilable a large amount of capital as well as equipment 1o
carry on the work. I+ iz quite true that these new cortractors have
come into the field at o very difficult time, and the experience of
many has been discouraging, yet the past season has proven to many
of these that the highway controcting field cer and will ve in the =
future o profitable field in which %o be engaged. Mony manufacturing S
companies have extended their lines of eguipmewnt and are engaged ip: 7.0
the developument of new devices vhich will prove effective in quantlty_”j ‘
production. During the past few vears much zitention has been given
to the development of laber saving devices because of conditions '

xisting. Producers of road moterisis hove establiished new plants,y
enlarged existing plants, and prepared themselives to furnish & larger
output of materizl for this purpcse. An ef fort hos been made by @,
very Conoldﬁrab‘ﬁ nuaber of these producers to stundordize their -
product and teo produce sizes and quality of malerial which the hi ghﬁay
enginsers are demanding. In addition to the cortractors' orgavizations
and equipment which have been wade available, evary State has prnfzteﬁ
argely from the distribution of uur surplus materials end equipmendy
and there is now available sufficiert equipment in scoch one to carry
on road building operations of 4 ma]or characier. :

Summing up this period, the greatest results are urun&btedly
shown 9y the amouni of consiructive legisldiion and the developmert
of the engineering, construciion, manufacturing and produslﬁg crgunl~
zations, ard the moking availeble of a large anocunt of Stﬂtevewnad :
eguipment for both conctruction and mulntennnﬁe pUrposSess - .

All of thiw progresshas beex time~consumiug, and has been A
carried through at a most diificult perioed, buwd there has besn’ pTO“-‘AL;_
duced a situation out of which, during the next few years, wiil come -

a larger production of rozds than has yet been consldered possible.
There is not an indication which fails to confirm this vievpoint as
to the future, yet during this same psriod fthe actual operitions _
‘unger the Federal Aid fct have been large, Prom the engineering and
administrative stendpoint the following table indicates the progress

by years of the project statements approved by the Secroiary of Agri~
culture. R
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Fiscal Year

1917
1918
1919
19720
To Octs 31)
1920
T Totnls

Humber Taderal 4ig Est4m¢ﬁed States‘
o Share ' _
23 & 845,152 8 99,282 & fﬁﬁﬁ
557 15,478,090 25,575,111
736 - 38,664,397 52,831,401 .
1670 109,830,366 142,699,817, o 252 539,193
501 24,198,610 40,599,480 54,?98;09&;
34T 189,017,615 63,705,081 T

Fiszcal Year

Project .tatemcnts'ﬂnnroved by Fiscal YédrSQ ?“..}

Because of the fact that the pchect ﬂgraenentm are’ not axecutad,»
until after the engineering work hos beon completed, the projects:.
finipced arnd reudy for taking bids, the fellewing statement of proj .
ugreemerts execubed is more indicative of the 9ru§uclng abllity Gf'tj
iy orgs ﬂlaﬁtlora-

Project Apreenents bxecuted by Flscal Yaars. -;'

Fuaber Federal Aid Fatinatod ”Antea' . Total Estims$ﬁd

Shore _ - Caa{:a

1917 6 8 224,717 8320,375 ' $54?,093'

17018 218 5,655,458 8,581 481 14,239,939 .

1919 454 18,048,442 23,583,700 D 41,631,732 o

192 1286 85,906,556 111,665,070 197, 5?1,626 -
To Octl.31, 393 23,745,415 33,adr,37u _ 57,0594933::1;f

1920

Totals 2357 133,583, 556 177 V476,789 311.060 377]

The extent of the development of the State ard Federal hig

orgrninations is well shown by contrasting the engineering gut
as indicated by the project agreemerts exscuted betwsen the. fisﬁa&_

1217 and 1820, In 1917 six project’ cgroemonts wore sxsouisdy inil92
128G, more than 200 times ag manyy Project ébreamﬁnts in 1919 calY
for a total expenditurc of §$547,092, of which $224,717 ws Fedaral’
In 1920 the total sstinated coat of pro;ects wags neariy $200,000;
of which 886,000,000 was Federal Aid, an incraase of neurly 46_
the amount reguested in 1517. . '

The construction record also is ﬁood. Prlar +o tHs Pidca a1
1920 only 59 projects, comprising 293 milea and involvmng.rséarﬁi
ir the omount of $1,284,806 had been completed. o

The -{igeal year 19g0 added to the list of co&pleted prnjact
233 more, or rearly 4 times as miny as had been completed up =T
beglnnlng of the year, These 233 projects involved 1584 niles and
87,635,547 of Fedaral Aid, so thai ihe récord of ertlrely campletet
projects at the end of the year was as follﬁﬁa‘ . S

Number of projects completed - 7 o 129%0
Hileage of completed projects. L CL BT
- Federal Aid ollotted to complote projects $8 920, 3534
- FEstimcted total cest of comple‘ed progects 20.8”6,43%,'
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The abeve réfers only to ertirely completed pro;ects. In addi- -
tion to those there were at the end of the fiseul year (June 30, 19&0)
1835 more projects vwder congtruction, involving 14,940 miles, and
Federal Aid to the amount of $103,925,094, the astlmated total cost of

these pxo;evt beiny $R41,977,217,

as thase projects wers reoported at the end of the year as being
20 per cent complete in the aggregate, it follows that the work done
en these wncompleted projects up o the end of the year would call: for
cpproximately 30 por cont of the Federal Aid allotted to them, or’
$31,174,732. This, added to the Federal Aid expended on completed .
projects (§8,920,353) ¢ives a totnl equivalent expenditure of Fedaral o
Add up to the end of the fiscal year of $40,005,085, At the end of 7
the fiscal \fdr 1219, the amount allotted for comploted work was }”
only 84,658,749, so that the Federal Aid nllotiod to work completed
during the yonr was 835,436,336, :

But urtil the first of July, 1920, we had not yet ceught our
stride in construction work, In the face of the most serious shortegse.
of rail transportation, betwsen Juns 30 and October 31, 329 additional .
projects were completed, or 37 more than had been completed in the
four years precoding, making the total completed projects on October 31, L
621 - b

The Foderal Aid ard mileage, of course, were carrespondlngly
increased, and in orler to show the amount of the incresse the several
items are listed below Tor the two dates.

June 30,1920:0ctober 31,1920 ..
Number of projecis completed ! T 293 : B2y o
lMileage of completed projocts : C.o1677: 0 0 3191 -
Yederal Aid ulletted o completed projects ¢ 38,920,353 .3 $20,900,004
Bstirated total cost of completcd projects : 20,878,484 ¢ 46,740,472

Notwithats mding the great increase in these items for cempleted.
projects, the corresponding items for the projects under construetion
on October 21 were not decrcased, bub largely increased. Om that: date
there were 17,36% wiles under construction, to which had been allottad
$121,322,198 of Federal Aid. These projects were reported as 43 per. !
cent complete in the aggregate; hence the equivalent Federal Aid e
penditure upou them was $51,844,586. This amourt added to Pederal
Aid experdsd on compleied projects gives a total of $72,744,600 as.,.f
the eqazvalent of ths Federal Aid expended for coupleted work up
to October 3l

Thus the work completed on Qctober 31, 1920, has consumed, practi-
cally speaking, the whole amount of Federal Aid appropri&tad up to”hg
February 28, 1919, .

It will be noted that during the previous four-montha perlod con. g
struction was completsd requiring approximetely $32,000,000 from Federal ..
Aid funds, or $8,000,000 per menth. The acceleration of the rate of = =
construction will be large whexn nlguuay building is operating under u'h‘7:7
more favorable circumstances. It ils nowr apparent, however, that cnndl- _
tions will vary widely betwesn the States. As closely as can bs approxi=
mated at {his time it sppears that if freed from influences which have
50 hindered cornstruction cduring the past season, particularly’ the lagk. -
of rail transportation, the rote of ‘expenditure will be preatly 1ncreased,;
and by the end of the calendar year 1921 eight States will have expended -
ths full amount of their Federal Ald apportionmerts, twerty more Siates
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will have expended or placed under. wGﬂtruCt 11 of their funds; five
WlLl have placed their funds under contract by the plddle of the-foll

ing year, fifteen will have ploaced all of their work under Gontrac% H
the end of the year 1922. The number of Staﬁes in each of the above
clnsses may vary somewhat, but the figures here given are bused on, th
best ovidence obtainable,

This sitvation should be clearly understoocd because between 30
and 40 of the State legislatures which meet biennially will be in seew
sion this winter, ot which time gquestions affecting the future road -
building programs should be settled. More than one year shouldtﬁgﬁjlé
lowed to get the furds in the State trsasuries after the legislation
is enacted, and the highway organlzatlons should know the amoumt of .
available furds for several years in odvance to enable them to carry
owt the prelimivarv engineering and administrative work necessary fDr
the inavguration of road building projects.

WThile we are seripusly sulfering from a lack of 1mproved roads,
and obr preduction of new roads up to the present year since 1916 hag

een small, it has been fortunats for the fubure siability of the road
ouilding program thoi because of the limitetions imposed there has“bee
sufficient time to get the necessary engineering uork_donexduchAmor
thoroughly than would have been possible hed e gone hastily imto a -
neavy construction progran. So il would scem that conditions have
vorked out well iw spite of the %1scour¢gaments. e have come to see
the dmmenseé tosk ahead and the crganizotions which have succeeded in
driving through cctual comstruction in spite of the hendicaps carnot
fail to produce read mileage at on azccslerated raie.
. Dut the big l.portanu work, considering the general 51tuat10n: 18
ahead, and as wve go into the heavy construction program in all of. the
States we nust face the immense physical task of transtoraing the funds
which are provided into adequately built rocds. There are certain .
vheses in which cur presewt lezislotion is weak. These wesk points
have zlrsady shewn up and should be eliminated in fubure legislatione
It hos become very apparent that these Stotes which have. prev1ded'8ta$
funds with which to meet the Federal Aid wpncrtlonﬂepts ‘have less 43l
culty in exerulswng proper engineering conbrel of the. dﬁﬁlgﬁ
struction than those States in which the funds ave largely provided
the counties or disiricts. - In & nusber of Staies if has beern npcesss
to remove constitutlional limitatioms before State funds-gould be appr:
prioted for this purpose. There is no reason vhy local funds ‘should:
ot be used with Siste and Fedaral funds. but thesge shﬁulﬁ_bﬂ‘mﬂﬁe
avgmend the other funds.

Referring again to the standard of u&ﬁSUIG@Eﬁt by_mhlch "8 ul%
must be gauged, thai is, the exbent to which transportatis L
tated by highway improvement, the resulta of our observaxlﬁﬁ_ﬁﬂﬂ,o
deterioration of roads and the internsive stuéles which .
on during the pasi year heve demenstrioted as never bef b¥e ﬁh& absaluze
n303351ty of adequate maintenance. In azbout 30 States thﬁ Federal. Ald
pxo:ectq are mainteined under the direct aupﬂfv1610n of £k
vay departmerts or the highwany depa P%Jerts Have fuqu.da 2 AL RN
nro;efto if the local au%“orztles 1&11$ Zn &vadt 18 ataiea &,
,Prﬁha%i i
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should have control of the maintenance of the roads bullt unﬂar ths,_
‘cooperative funds. More than 40 of the States have established a*syst
of main roads. These systems vary from a restricted. mlleaga up. o more
than 10 per cent of the total mileage within the State. -The ‘aggregate
mileage of the main systems is approximately 8 per cewt of the ‘total
mileage of rural roads within the United States. Further classificat!
of many of these systems is necessary in order that the constructlon
of those roads of the greatest importance should be expadlted.:;lna
order that there may be a aystematic improvement of the highways this
classification should be carried forward, and the sequence of {he ime:
provement of the roads should within renson be justified by the relative
uses which they serve. Only by properly laying out highway systems
can the task of road improvement within any reasonable period be complet
to an extent necessary to give the public adsquate highvaY'service;
There are other important features which the experience already -
acquired has pointed out. ‘There should in many Stdtes be hetier stand
ards adopted for the basic improvements such as widths of graded ‘roa
vay, alignment, grade crossing elimination and building of permonent
drainage structures. The cemprehensive studies of the relation of soi
to road design, particularly the studies which have coordinated suriace
failures with certain types of soils have proven beyond doubt the great
prominence which should be given soil studies in road. daslgn1ng..
general, nmore ample surface widths should be provided, and greater
attention given to the construction of shoulders. All of these ars
features which make for permenercy of design and the first cost, while
greater, will be more than compensated by lesser expenditures for maxn*
tenarce and reconstruction as our traffic srows heavier. Sufficient -
atterntion is not yet being given to the control of materials. The ra~
sults which really count are the finished products The materidgls used
nust be controlled through laboratory and field tesis more aﬂequ&taly.
To accomplish these results it seems highly desirabls that there be a
larger contact between the Federal and State forces. Up %o the pre”
time the Bureau of Public Roads has not succeeded in carrying out. the
amount of inspection originally planned because of difficuldy in maine
taining a sufficient organization. Tt seems probable thet a 1arger
number of engineers will be available during the comirng year; and so
far as possiblé the Bureau propcses to render. greater a°51stanna to thss
States in carrying on a lerge construction programs L
This vhole road meverert has been conceéived with the 1daa ei.p
vidirg adequate roadways for the movement of the hagkway $ratfic of
the nation, We have not reachsd a stabilized characterof- traff
particularly with reference te the limiting weights of the “larger
vehicles, and we should nct plan the highsr types of construction
out allowing a considerable safety factor. Our scientific knowlsd
of the duty imposed upen highways has been largely intreased duving
the past year, and in the face of facts secured i1 is. evident that our
highways in the vicinity of the larger cemnters of populatioﬁ mnst'ba
more amplv designed and more carefully canstructed. En matter how {ru
this is, we nust not lose sight of the big tact thai: there are 1ar <8
areas where transportation over the higlvays ig of the greatest‘lmpa
ance to our producing population and where roads of ihe less costly
type, particularly well built grevel reads, will amoly serve the pu- .
posas il properly maintained. Tha'huildingﬂf ‘highways is the mesns t :
Bnd that of carrylng most econamlcally the traffic éeveloped xn c;




munities served, This principle is being.carried out in the projett
which have been agreed upon between the Federal and State highway
partments as evidenced by thé mileage .of ‘the:various types of road
improvement for which the plans and Speciflsatlons ‘had been approve
up to June oJ, 1920, Grouping these types by class we have° o

Class la. . B
Type : Mileage Per csunt-  Total Cost Percenty
of mlleage Dl i 53
i3 R T 3,901 21.5 821,763,980
and-clay ... . T e 1,721 10,0 9,854,570
BRELL e 27 0,2 - 296,801
......................................... 5' 583 ) 32'5 . q"? 151 795 .
(surface treated) .. ... .. ... .. ... 355 2.1 4,136,533, 1
obal . 11,387 66,3 83,203,688 29
Class 2. B
‘Water-bound macadam . ... ... 342 . 2.0 5,258,779
Water-bound macadam(surfacs—traated)A“ 97 ' 0.6 1,433,499
cBituminouws macadem . .. ... ... ... ... .. 714 4,1 16,669,782  DBa
Total ... ... .. 1153 647 23,362,060
Class 3.
CRock asphalt . ... 51 0.3 1,078,203
CBituminous concrele ool 496 249 15,064,756
“Qomerete L. 3,308 19.2 120,629,308
CBPLCK 351 2.0 15,725,494 5
Bheet asphalt ... ... .. AU 48 C 0.3 1372472 0 O
Total ... ... 4,254 24.7 154,970,323 55
_ Class 4. _ |
- Undetermined .. ... B 30z 23 29,796, or

It is unimportant whstner ali engineers waulﬁ agre&
clagsification in regard to 21l the iypes. -The relatlﬁ, -per
would be little changed between the classes. . ,
stands out, -that all tvpes of roads must be uaed. and it he
demands are to be supplied large mileages of the lower to
must be built. The time factor alone wlll'pEL"li no, et‘

. but there are the other conditions of funds«a_ able,

nercentage of the funds, partlrularlv'where the populatlen,:erwad is
reletively dense, is going inta the wore durable types of ccnstruﬁﬁlon
In closxng, as Condltlﬁﬁs b&ve tended more uvward_t*e ;




tn vioat ﬁZe and zf another ysar ’the effartv mada xrill hmre
sreater results than has boen possible haratafore. Rt



