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THE BUREAU OF PUBLIC ROADS

The most impoi‘tanz work of the Hureau of Pnhllle Koads is ths
aupervision of the cooperstive comstruction of roads by the States
and the Vederal Government. This work i esrrisd ou under the
Pedersl 414 Noad Act of 1316 ss amended by the Pederal Highway Aot
of 1921 and othsr amendments. In this work and the closely relsted
work of improving the wmais roads of the naticnsl fﬁmtﬁ;. i% qw‘#
vises an anpual program of road cumstruction invelving upwerds of
£,000 niles,

It 18 slso =n agency of highway research, and the rewults of
ite investigstions, conducted independently and in cooperation with
ftate highway depariments, universitises and enginsering sxperiment
stations, are s‘yplieﬁd directly for the improvement of itz own |
large construction operations. 4pplied aieo in the comstruction
of ths thousspds of wiles of new rosds constructed ssumelly by the
Ststes and cownties, the improvements in rvoed design and in the
guality of highway materials meds passible by its researches ere
of direct bensfit to all clmsses of road users.

Through 1ts mviciw ef ggricultursl pagineering it alee
conducts research directed toward the solutiom of the BOBRTOUS ",
snginesring problems of agriculiure, sssocisted with the irrigstion
and drainsge of fars lands, th& design of farm structures snd the

applicstion of power to farming opsrations.
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Created in 1893,

Under the name of the Office of Voed Inguiry, it was Zreasted
in 1893 by the Secretary of igriculsure to carry out an ict of Con-
gress that eppropristed 10,000 to enables the Secretary "to make
inquiries in regerd t5 ihe systems of rosd management throughout
the United States, te make investigstions in regard $o the hest
nethode of roadmsking, to orepsrs publicstions on this subject
suitable for dletribuiion and to enable him %o assiet the agri-
cultural colleges and expsriment stations in disseminating in-
formation on this subjest = = »%,

From the date of ite crestion until 1812, its fonctions
=pre those of invesligation and education esly. During this
period, the Bureau and s samall. byt groeing group of plomesr State
nighway departments redeemed the processes of rosd building from
the depthe of futility into shich they had fellen in neariyr a
cantury of uaintelligent direction and 1sid the fousdations of
modern ecientific highwey construetion.

It was the Post Office fppropristion Act for the Tiscel
year 1913 thst lsunched the buresu upon ite new career of re-
sponsible rosd buildice. The asct provided sz sppropristios of
500,000 to be expended by the Zecretery of &grizgl&ure'ia Co-
speration with the Postmsster Genarsl Tor ths ilmprovement of post
raands te be selectad by thewm. |

This imitial sxperience in the adelsnistration of large

constraction expenditures wes of great value to the buresu when,
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- 88 & result of the passage of the Pedersl Ald Read het 1t wne
| called upon to ccoperate with the highway hwﬁmh of this several
Statss. in a larger program. |
Pederal Ald RZoad Construstion.
: In receat years funds have besn provided fer this wrk st
~ the rate of $75,000,000 & year. For the fisesl years Mﬂl,f 1%,
 and 1932, the smcunt has bees increased te $126,000,000 aumsal y
i‘ These funde sre apportiocned smong the Stetes and ke ﬁm&m #,

“ Hawaii iz propertion to population, ares, m MW of mt ’
kwa and are availadle for use anly on the m&m& W
_ which has been designased joimily by the States and Pedersl ﬂw-
sramsnt. The $yate highway departments t&%imt mj&m. -
pare plans, end let cemtracts and amwm mﬁim. ﬁtl ,‘
wabject to the spproval of the Pederal MM | :

| Federal partieipatien te, *“, al, iusuu te m w
_eeat of the cost of construsties sad m w mui m,m m
‘mile. The Goversment dews nob contribube te she  matatenance of
the rosds bullt, but eseh m ﬁcw 1%: o intatn She
_and tas burean by regular Wim direske attensis
_meeded rspairs, which, ;t they m not. m w vm tm u s
:Mﬂipnlmad period, it i# mwm ﬁ m zm& st tu W

;&f the State. o st
| The buresw sdsiuisters tM& mk ,M
mwmgwa through ﬂm cmm»t
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port directly to Washington and four of them %o regional hesd-
quarters st San Prancisco. Branch offices are meintained ins
most States to keep indose contret with the work,

e to varietions in available usterials, climats snd
Lraffic renuirewents it haw not been practicable %o adopt stend.
ard types of copstruction, Types ranging from graded surth to
the hizhest typer of surfage ere mpproved, the priseipsl re.
culroment being thet the tyrpe selactad shall be sdegnate for
the conditions to bhe wet.

e Pedersl-sid eystem which includes the main interetate
snd intre.eotate routes of the Mation coneista of 186,887 niles
and on June 20, 1920, 78,006 wiles had been completed with Padersl
#id, Tork has been done on the systeom without Federsl ald and {t
iv entimnted that it {w now 90 per cest initially twproved. Howm-
sver, thers still remaine o large emcunt of work in sddition to
the usimrroved sections ¢ much of the present lmprevesment seeds
to be lmproved to bBigher degree to make it sdegnate for traffic
requirenents., , |

The burese slss has charge of the construction of rosds
in the natlomsl forests with funds which have besz provided by
fongress. The Torest highway eystem includes 14,185 miles of
road shich are intendsd to meke the neticnsl forests amcoessible
to tourists, Jevelsp their natursl resources, furaisk fire pre-
tection, ead afford connscting linke om the Shrough bighway
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routes. Op Juzne 30, 1§29, 4,020 miles of cuch highways kad been
pomplated,

“lowely sllied with 1ts w»ork in the matisnul forests ig the
work, =hich it is cerrying on under sgreszent with the Patisas]

Perk Service of the Department of Inbsrisr, se the smginesring

macy of that Zervics in the survey and construction of the im-

portznt highesys of the grest uziional playgrounde end monuments.
Righwny Hesearch.

The habits of etudy Tormed by the enrly orgsulisabion when

ptudy was the principal duty have bsen contimued in the later years

Qimw the larger worx haz besn the sdmislstration of the Tederal-sid

Wﬂgr&m.

’ Bat, wharess in the asriler yesrs the dursaun's studies were

pader taken only that it aight be Fitted to tsach others how o

build snd meintsin roads aué how to administer snd fimasce them,

| Bow that 1t hae becoms a road bullder itself om a large sesle, its

‘ udien, suggested umally by the problems i3 encounters ip Sie

etruciive work, ave undertsken primerily with s view io de.

reining ite oen sdmizistrative policies.

v Yet ’tm' fact thet 1t 13 coopsrating in its wark of roed

ﬁ ;.'ii,ding vith every State highwey depariment, and thet its 95‘?@»

[feme are the comson problems of a1l thess ageacies, gives to its "

sesrches perhaps & mors direct yractical ﬂwmm snd of-

¢t then they had when 18s Tole was that of ths tessher saly.
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The highway researcnes of the buresa are of three gessrsl
| olssses, each claes the function of » separsbe division of the Grgan-
ization.

Fhysical probleme inwolving the charscteristics of rosd
magtorisle and their behavior in the romd, sansrately sad in combin.
ation, and problems asscciated with the forees of teaffic and
climate whleh affect ths resd structure and the design of the
atructure to resist thair destruective ection, are iawt;tmw& by
the Division of Testa.

"hs Divieion of Highwsy Transport siudies the road as s
tranpportation facility and desle with 1l problems of finssce
k aad sconcmice thal bear upon the coest of rosds te the pudlic and
- ghe return to users and genersl public in the form of reduced
“yehicular operating coste,

: The economic problems imvalved iz the comstruction of the

-~ roads themeslves sznd thelr maistensaece; those prodless shich have
&0 G0 with the efficlency of construction processes and the output
of constructior plants and foress in relstion to the expenditure
of tiume, woney, and effort are the concers §£ the Pieision of |
Menagsment.

in carrring out its invesiigations, the buresuy males uss
of votn intenslve lsboratory snslyses smd tests snd srtansive
#xperinents and observaticas, the latter tuovolving Mm awﬁﬁa
5% specislly censtructed tset roads, ectusl romds in all Mtg of

the country, and entirs rosd systems of States snd covmties,
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In sddition to ite labvoratories for routine testisg at ihe

 basdqusrters office in Washington, it maintalne other ladorsterise
- for experimentel purposes st the Experimental Farm of the Depart-
mant of agriculsurs at Ariington, Ve, At the lsiter locatius 1%
also has a large outdoor testing ground shers rosd wurfaces of
waricus kinds sre teeted uader controlled wreffic, vhere thy
sffects of climatic and vehioular forees sre investigated, and
where much of the fwportant work of subgrade soil iavestigation

4% parried om.

fathode of Iavestigatisn [1lustrated.
The latter atudies ¥lll serve te illumirete ihe general

mathod of lavestigstion. Reslising the economies fhat wonld re.

wult Lf, {n the comstructiasn of rosds, the eaginears eers possessed
#f & more exast knowladge of the probsble dashuvier of the wide
© raage of astural solls wpea vblch the surfaces snd pavesants are
leid, the bovesu has determised to supply 14 owm eugineers and
eihers, AT pessible, with such knceledge.
In the gurealt of this object it Flrst sekar csreful wiwitles
38 ail parts of the United Systes of the comditless surrownding
road feilures to ehich it is suspected that en adverse sulgrade
Wxtxoa bas coutribduted. In sach case the comditione of climate,
loemtion, end draivage sre cervefully investigubed, and sasples o!’

the subgrede seil ave taken for snslysis.
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vesnwhile, at Arlimgton, work is in progress looking to the
development of simple tesis which may be applied to 4ifferemt solls
for the purpose of identifying their cheracteristics asd grebdsble

bebavior under varicus climatic conditions. This work zlesc includes

a study of the effects of the varicus elementary eoil comstitusate
upon the behavior of composite scils in which they are preseat in
vsrying smounts.

Then the ssmples of subgrade seil Selksn in the flavestige-
tioms of rosd fallures are received at the laboratory, they ave

_ wubjected to the tests that have besn devised, and the resmits are
 studied in relation to the known conditions of ths seil im the
rosd in sn effort to determine the sxact causs of fallure.

As, steadily, bit by bit, ksowledge 1 umqnixué of th&

babite and native charscter of ssll, there is also an inerssse of |
kaowledge in ragerd to thuse things thﬁt sy be done io corrset

 unfavorsble soils or o slter the surrounding comditions in such

| ways as to prevent the rsourrence of feilures eimilar to those |
that have been obasrved.

The other investigations of ths buresu are similarly iw—
spired, and in & similesr manner prosscuted. The problews iluvesti-~
gatsd ars those that sre fntimete to rosd conmetruction. In large

megpsure the work is conducted cut-of-doors on actual rosds or large
experizentsl sections. The aspects of phrsical snd economie '
‘phenowens studied are studied by no otber gevernment sgemay, and
the buresu studicusly avoids suy work whick osn be aore adventageous-

1y done by such other mgenciss.
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tgricultural Ingineering.

The work of the Division of Agricultural Ruginsering comsists
eblefly in conducting ressarch directed towerd solving the enginesr-
Sug probleme of sgriculture and is waking svailable to the putlie,
tharough appropriste dspartment publications, the resulés of the

- studies. The work is done chiefly in coopersstion with other bureaus

@ond with State sgricultural sxperizent stations. In sddition to re-
mearch work, considersble service of s consulting mature is resdered
®o the buresus of the department in conmestion with their prodless
%hat iavolve enginsering. Pive distinmet classes of work are dsalt
with in the sctivities of the Blvieion of Agricultursl Rugineering,

manely, irrigstion, drainage, mechanical farz squipment, farm struc~

®wres snd apmurtensnces, and farm-lend developsent.

Irrigation Investigatione
#ork in irrigstion iscludes chiefly wiudies of the messurament,

- Z%etribution snd otilization of water for irﬁgntma and the orgenlze- ;

E40n, opsration, and maintensnce of irrigation disiricte. The invest-

. Sapations are directed chiefly toward securing the bast possible ues of

€Tie limited water supply availshle for irrigstien in the srid West,

i”%"‘fé:{sy deal with the water requirements of plants, S$he comserving of

@ F¥.geason rainfell, the best methods of bringisg water to the plents,
mﬁ the prevention of losses of water. They iaclude &iw,th

W the best types of apparatus for messuring irrigstion mater, emd

“Las terzinstion of the cheracteristics of fiew ia irrigetion cunduits
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#ud of the best wsthods of waintaining the latter. Certain enginesr-
Ang-economic etulies are being conducted inm the effort to devalop
$he best procedure for irrigation orgsnisation. Related to the
subject of applying water to ths seil {8 that of affording the drain-
age that becomes neceszsary as s resull of irrigation to prevent
eater-logging of the land and to reclaim aress alreedy domaged by
surplue water. Some studies srs also under way i{n consectien with
irrigetion as practiced in the humid areas of ssetern United States,
perkicularly se regards the uss of municipal and institutionsl sewsge

for irrigation.

Drainege Investigatione.

The primary purpose of the drainsge i.nnuuaucai is to
develop fundamental facts which when applied tend to result in more
sffective and more economicsl practice in the draising of sgricule
turel land snd in preventing and corrvecting the disastrove setion
ef eoil erosion. The guantity of water {run-off) that must de pro-

- vided for by drains iu order %o acoomplish satisfactory Aramgo is
':fma of the important linee of resesrch, Cther limss of imguiry deal
 with wethods and equipment for sscuring drainsge by Mi.m. the | | ‘
. sffects of soil acide sud slkslles on drsinp tile, the laws goveraninsg '-',

_the Tlow of water in vsricus types of dralnsge channels under éiﬁm .
snt conditions, the dvalnsge chsracteristics of wm. and mm,. S
ventlion of soll erosion and reclaizing of ersded lends o wi&k =

;f tura. The erosion studies sre conducted under u spscisl Mmﬁ = =

in cooperaticn with the Buresu of Chemistry and Soils end certels -



Stete agencies. They have for btheir object the preveation of the
tremendious losees of top scil mow tsking place ¢a %M sgricalturel

iands of the United Ststss in the form of eurfaee erosion snd

galleying.

¥Yechanical Farm fgulpment Investigations.

In this field studies are under way which have for their
object the lmproving of existing farms machinery snd the developing
of new machinery to meet spscific seeds. Chief smong these studies
are those relating to the control of tha Huropesn oorn berer by
machanicsl mesns. It is now well recognlrzed the? proper egquipsent
smd tillage operatione afford the most practical means aof corn borer
control. Specisl equipment or new sttachments $o existing eguipment
&re nacessary, however, as well as ceriaie changes in the eperstions
program of the farmer iu the borsr-infested srese. Rffort is deing
amde to anticipate the spread of the borer inte mew areas dy e?m
dsvelopment of such eguipment as will ensble the farmer $o mest m:
problem. ancther class of project under wey is wyiﬂm by igwbgwi;
&stions being conducted with the objeot of in#ﬁtm W,@“??’Jimﬁl%
of fertiligers, having in mind especiszlly the rmﬁmﬁt of spegific
arops. At the present time such wtudy with referesce to cottos ie in
progress in ccopersiion with the Bureau of Chemistry m Soils and
certain outside agencles. The cars and use of the m&am wwﬁm-« ~
thresher has been the mubject of study for several yesrse i m 7
tion with other burssus of ths Depsrtuent,.. end Gtate sgeacies. The
development of eguipment for the dryiang of #M cotion hat Sesn undsr |



tnvestigation for sevaral years and eguipmsnt has bees woried out
which 1t 1s belleved (s entiraly practicable. An sxhaustiive experi-
mental study of the equiprent and procecses smployed iz glaming
i gottsn has been started which prowises t5 laad to very importasnt

Fesulte Tros the etandpoint of the cotion growsr sud processer.

Farm Struclares
The fleld of farm structures includes net asly She fara
home snd the appurtenant iteme of heating, lightlng, semsrage sud
waler supply but also other structures of the farmstesd auch as
Berns, poultry houses, hog dousee, as woll as the miner struetaral
ftoms and the mmttere of ventlletion and temperature coatrol. The
storage of graln on the farm, the stroctural reguiremsnte sf fMﬁ
end vegeteble storages, snd the facllities for tyvassporting perieh-
 #ble prolucte are all impertant lines of resesrch 20w engaging the
stiention of the Dvision of kgriculturslBaglaneering., There is
under way » project iavelving study of the whole mh,’wt’ of ressarel

% f arm structures, ths hope belng to develop a pregrax of resesreh
fn thie T1el4 that will affect not only the work of the Divisien of
sgriculiural Toginsering but Lhet of the State agriemltursl expsri-

went etations.

Fars Land Developmsnt .

Oms of the obstacles to the sffsctive use of moders mechinery

ia mericss sgriculture is the fact that in sems secticue flelde ars
smsll, irregolerly shaped, and freguently combaln ebstructions sk |
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-s% stunps and stiones, unnecessary hedge rows and fences, and 4itches.
This applies particularly to the South and to some extent sles to the
Wortheastern States. The most practicsble wethods of rearranging thl{
 fields to securs suitable tillage units from the standpsint of mmchin.
ery, 18 a subjeot of study that sffords large oppertumity for Wﬁ‘l

40 sgriculture.




