D aaaiadion o e 0558

IPREIERLL N

;
44
¥

~

STATE HICHWAY DEPARTMENTS

ADMINISTRATION and DUTIRS

Thesis for the Degree of B. 8.
MICHICGAN STATE COLLEGE

Samuel Watson B, Bair
1941



FHESIS



STATE HIGHW Y Dil A THLNTS

MEHINISTRATION and IGTIFS

A TP18I8 CUBMITTED TO
TER FACULTY OF

MICHIGAN STATE COLLEGR

or
AGKIG LTULE AND AFPLIED £OIICR
BY
BANUEL '.AT-'ON Be BAIR
CAIDITAT® FUR TFE DVGHER OF

BACGEIOR OF SCIE CE

JNE 1943



THESIS



1362318



X would 111e to thank the followin: states and perscns for

having given me muterial and cssistznge in wrpiting this thesiss

Tl Casto === Office Ingineery
State Road Commission
State cf Utah
Sal$ lLake City, Utah
Ed. Avery = Adminstration Assistart
Texa@ Eighway Dept.
Austing Texss
Thomas COxsendahl @& Finencial Kanegepy
Eighway Flanning Survey

State Highway Dejt,
Bismarky North Dairote

Joly Simmoms we Mansger
Bighway Plasming Xxvey
Wyoming Higlw-y Dept.
Cheyerme ¢ Tyeming
oD, Wilsom @= Righty of ¥gye Enginecy
State Highwey Dep'$
Sante Yoy Now Kexiee
0.Bs Nokillam == s‘hu Highw:y Enginecw
State Highwey Dep's
Colsmbia, ‘Seuth’ oénuu
M.Bs Jones == Chief Righway Engineer
Dep'$ of Reads and Irrigation
Linocln, Neiraska
M.A Fowl §m == Office ineer and Engincer

State Highwey Engineep of Indiana



\

34ate Bous;\nnoz _
| ‘Indianapolisy Indisns
RoB, Wil s~ 3tate Highw:y Enginoer
Stete Highwey Commission of Ksnias
fopehay Kinsss
Re" ¢ Clarke-Business Vansgep
State Eizhwyy Department
Hartfordy Conneotisns
J.H, Clabby e=3taff Enginecer
Department of Fubls® Vorks
Boisey Idiade
Purr B, Sixps e Gommissicney
State Road Commission of West Virginis
K Vedd e=Qonstrustion Engineer
State Eigtway Beard of Georgis
Aglantisf Georgla
Brust Lisbermam~—Chief Hi: -hwy Engineey
l:p’g of Eyblle Vorks & Buildings
Division of Higlweays
dringfielde Kllinels
Byl Atkinsome="go8re tary
State Eighway Dep's
Jasksouly Eyesissippl
Eay] ¥, Burrage=3tatistism
Publis Relstions Buemm
Dep'$ of Bigiweys
Colwabug ¢ Ohie



R B T11le == itate Higheay nglneey
tete Fiirmy Cwmrlnaloa of 7ensas
Topekay Zansas
R ¥, Clark == Susiiess }masor
ate Bty Deper rent
Bartfordy Cornoct: nt
dole ClablLy e= HRaff Naginesy
Departoent of 'ublie tor:s
Bolsey Lliako
Burr B, Mmpson e Commis icnes
State Rosd Ceseisaion of Yesd Virginis
Charlestony Test Virginia
K igbd «= Construstion M inces
State Efghmey =Board of Seercia
Ganersl 9ffices
Ajtants Georcis
Zrnest lisbermen e Chief Highwey :ncine-y
Dep®s of Publio Gorks and Buildl gs
Pivision of Bigtweys
Springfield, Illineds
P Afkinson e» Sesrelary
State Highwoy Departuont
Jesxeony Eiseissiprd
Za¥l V. Burreg » Natistisn
Publis Eelations Purean
Department of Eimuys
Coluetuag Ohle



W.é. Prise = Engineor of Safety snl Treffie
State Highway Cemmission
Amesy Iowe '
C.E Fritts o= Trafris, Engineer
Department of Highways
Tremsportation ,W
Olympis, Fashingtoa
6 B JNeOullem »» Assistant Chief Engineey
Stsde Higiway Commission
| Salsmy Oregen
David loemaw «= Assistant Canmissionsy snd Highways
Depeartment of Pudlis Works
Division of Highweys
/ Aldany, Sov Yoax
WeWe Mitchell -~ Direstey of Highways
Arkansas State Highwy Commission
L7t810,Reek, Arxanseg
K8, Feirbenk o= Chief Division of Informetiom
Pile Fumber (FeR)
Podoral Wrke Agency
Pudlis Vertm Admimistration
Vashingteny D.0,
Go B, Jedmsten «= Pirestsy of Information
1263 University :venue
PDepertmeont of Bighw ye
St Penly Nimnisots



8. Donald Ee.nedy == Jtate Eishway Corr:issicner
State I'igbway Deper txent
lansing, kichigea
George 1. Fisiwexy e= Directcr of rublioity
Depurtment of Higiw.y
Commonwesalth of Jemisylvanis
Harrisburg, Pennsylvania
James 3. Zurch «w Inginecr of Jiatistics and Ilanning
State Highwey end Iublis Works Commission
Raleigh, North Carolina
Jolm Dy - Gallagey == Lysigtant Office Engincer
Department of Iublis ¥orks
Seorazentoe California
3. ¥ /i Allam ~~ Doputy Directore of iublie works
Rupers B . Craige Distriet “ngineer
East Dexocray, Pudlis ¥orks Department
Bafasl B Guovers «= Director of Hational Reads
Orfice of Hational Roals
Puenos Alres
Argenting, South Amcrics April.¥, 1M1
W.We Xaok, Chief Engcineer
State Highway Depar tmen$
Dover, Delaware
B.¥, Cyburmy Chief Enzinesy
The samonw:alth of Kass,
100 Hasma Street
Deportment of Pablis iorxs
Bestony Xagss.



Ce3e Mullen, Chief Englaeer
Commonwealth of Virginie
Department of Hishways
Richmond, Virginia
Geke logany Direotor of Construc ion
Commonwealth of Kentucky
Departmend of Highways
Prankforty Kenturcky
Also the Highway Department of the Followin “tates
Alabana
Plorida
Maryland
Miesourt
Bovada
NKcw Rampshire
Kew Jersey
Rhode Islend
South Dakota
Ternessee

Vermomt



A Genaral outline of State Highway
Ceatrol through its Administration and Oom—
struetion and Mainteasnce

A State Highway may be taken $o0 mean axy high~
wvay ia a state, this may bde used mere speeifically
to desiznate the highways dearing the interstate high~
weys sigas outside of reads and streets of towns and
eitien. The term State Highway Department as I shall
use 18 threughout this thesis shall de understeed %o
aean sny bedy er group of bodies directly respemsidle
for upkeep, maintenance, aad sonstrustion of 3tate
highways and alse may refer 1o any dody o group ef
bedies direstly or indirectly comnested with the feow
»er.

The Term upkesp and Maintenance will ia gemeral
be ussd symominously to refer %o tae repairiag of pave~
menta, dlasktop, and drick; the grading ef gravel readss
airts £1l1l, danks, snd drainage; and the ganeral pelicing
of highways.

The term awditiag shall, as I use it, refer te
the general keeping of docks] the collectien of tamfs,
foes, and fines; and the distritution of sosts, in~
eluding wages, salaries, materials and equipment.






FURCTIONS

Eash state has i%s omn speten of highway oxw
ganisation. The system may vary in msthed of appoind~
meat of officers. ..

In msny cases the Jovernor of the state appointe
the highway eomaission eongisting of one mean o iwe
men holding equal rank or several msn. In some cases
he appoints ens man frem each district inte which the
state is divided.

In otbn eagss the hig way cemzission is elected
W majority vete of the people. This is often the ease
when only eme or twe men are %0 be the eommissioners.

Altheugh I have nel run across any sush sase in
state highway erganisations, I have found cases in
eounty organisations where the men whe beesms ecumise~
foners are mea whe advansed frem wage earners of the
sounty payrobl , right en uwp the lime, either throwgh
& renurikable ability, msh drag er suppert, er the
olapse of tide leaving higher effiees vacant.

Sometizes the sommission consists of districh
sommissioners who get together for cenfereases.

Usually when more taan twe mem get together 0 make
up the commission they appoiat cns of their number te
bocome head ecmnissiocnsr or beard superviser.

The &uly ef Ahe Stabe Highway Comaissica varies
with the varicus states but mainly they ceasist of the
sams essential things. They adjust the varicus growpe



over which they preside, so that maxizum effieiency

and perfect coordinztion of departments exists. The
comnission 4808 which roads snd bridges im the state need
to be Built or repaireds This dody then prooceeds te
aathorize the bdullding of the proposed addition or, in
case where the project 1s large, turns the propeedd ideay
along wvith necessary material and data, over %o the
state lezislutive body who elther pass on the pro-

Jact or Yurn it to the people for vote.



e mditing Departmsal of the Stabe High~
way Deportmend

The Awdit Seetican §s the iilghway Commissiensr's
wsens of assuring hinself thal cvery expenditure of
his depsrtment has been legally authorised. Alse
Shat £% complies with the regulaticag of the fiseal
agencies of tw oM governmente This sectien ales
assures him that sach expsnditure ie finsnesd by we=
fng fundss from that item of the departawui's buigel
which he planned %o uee for finamecing this particular
expsnditures This assures him Shat the conclusions
which he periodically draws )y ecmpering actual ex
renditures with plansed expsaditures are veliadle.

he madit Seetion vepertes directily $e the Eighwmy
Commissions? to eliminzte the pessidility of its
setivithes being influenced by wupervision having less
soepe end respemsibility than the Highwey Osmmissionsr's

The Highway Departmsat's iadit Sesiien scastitules
1%s offieial ceoperative cemnsetion wvith the smditiore
of State Asoouate.

™he reesrds and preesdures with which the Awdit
sestiom is eonssrned are mumsreus and diverse. They
compriss the astivities listed Belew.

(X) Mmtherisation of payments to cemtrastors
for Mgy censirustion wark,



e autherity of the parhies whe approve veuchers
for payment to centracters is werified, wmait wisces
coapared with centract sgreemsats, the mathemat-
$eal aseuraqy of computatiens is ohecked, and the charg-
ing of the axpenditures ¥ ite antherised means of fin-
ancing is eheeked.

(8) Reguisitions and vewshers for swppliss aad
saterials. '

Requisitions are ehecknd to deternine whether ad~
eguate funds have besn mads svailadle %o finmmse the
purchase and vhether part or all of the sommedities re-
guisitionsd are already availadle for dsliveries frem
stock en hand. Veuchers are checksd against reeceiw-
ing recerds; prices and discoumnt terms are cheslied
vith purchase erders; recerdiag of vewshers is ver~
17104 to lnswre that expeaditures ars finsnoed frem the
Proper asoounts, and therely carry eutl the iatead of
finaneial plans.

(3) Peyrells.

The Aedit Sectiea shecks payrells as %o mathem-
atical ascuragy; as to rates of pay; as te esnferm~
1%y o the regulations of the State Persenmal Dimegter;
and as $o the propriety of sick leave and vasatioens.

In this precess the Andit Sectien must take acceunt of
all changes in stadtus of empleyces vhiok have do~
soms offective during the peried since 1w last payrell.






The Ancit Section alse cheskn Yhe dietridutien o een~ .
trol ssesunta of the smewmts paid for Personal Sere
viese to insure thal they are financed ia confermity
with the depsrimente finsncisl plame.

(3) Traveling Expanses, and Subsistenss.

The Mudis Sgotion verifiss the autherisation of
all slaiis for traveliag expenses and sucsistence,

and see thal these items are eharged 6 2o plamned me-
ans of fioancing. Its responsidbility alse insludes

dotaraining thet adeguate funids are availadle te fise
anoe such expenditures.

{3) IatemDopartummt Charges

1a ordar %o purchase to advantige, the highway
dspartasst has ea hant st all ties largs guantitiee
of stored omterials, Thess mctorials frequsntly total
values of ssveral hundred thousand dollars., They are
retailed ¢o the varieus uses of the &epsrtoent, such a8
saintenance, vealsids devolepuent, town aid activities,
sad other more detatled operating sotivities. Theee ree
tail transastions rum into & gresl velums of Srane~
actions daily, Ths Audit Section checks the suthor=
fsation, the distridution of chorges to planned meeme O
finoncing, and the mathematice) ascuracy of all ye~
cords concernsd with these transectionsl Departmsnte
ewvned equipment runs into several hundred ilems, and
19 valwed ot more thin a million dellars. Sems of this



oquipment is sharged cnaa rental basis $o the odjeed

of expenditure upea which 1% is used; other fitems are

of sush a sature that they are not charged on a remtal
basis: Theee chargzes mst Vo verified as te the correct~
sess of the rates at which they are charged, math-
ematical sccuracy of all trsmsactions, and dfistridud-
fions of eharges to the preper account. The dspartment
owns & substaniial number of bildings and plets of land.
e epe atiens of the Property Control Division cen~
esrned with depresiation, insurance, and apprép-

ate rental charges mst o verified hy the Awdit Section,
Other sectiens ef the depcrtment ceaduet & largs re~
tail businmess ia bVlue—printing, photestating, mite~
ographing, and similhar serviess, met caly fer the high~
way departmsnts uwse, Wut for a consideradble mumbder of
other state agencies. The Audit Section must cheek the
prepoiety of the aceounting fer all thees datall achH~
fvities.

The Auditors eof State Accounts maintain a resideal
staff in the highway depertment. Coecperation betweea
thie staff and the highway departments Andi$ Sectien s
continuoug. This method of operating has proven %o be
highly satisfactory through a period of many years.






The Andis Seetion, throush their contact with the
epsrating orcaniszations of the highway dspartment,

and through their clese relztions ths iuditors of
Public Agcounts, are frequentl’ 4n a pesition where
tney are of substantizl service to the other units of
the organization throwh calling Simely attention te
possible sources of delsy or conflict im proceduss.
These services help te keep moving smoothly the heavy
volume of routinms work involved in accountiag for,

and payir& for, the highway dspartment's large and div-

ersified prozram.



Patroliag of State Highways

Lew 4s indispensidle te civildsation. OCivilig-
ation mast Ve pretscted ageinst those who have ne
respect for law. COride smd criiiaals are well organ~
fizsed~forming ovem Yusiness enterprises. 8ines oride
is s0 well organised, those farces which are to com~
bat law breakers, the police forces, mmet be Just as
well, er bYetter, organised than the cridimals. Pel~
1ti¢al subdivision lines are disseppesmiag and strides
toward mere efficiency are being made seastantly ia
lav eaforcement. $inse highways are the arteries of
franspertation, they mast s well policied, and the
utaest officiency in this Sask whll be edtained
wvion sach and every law exferoemsnt ageagy eo~eper~
stes, and when the petty Jealowsies existiing Detwemm
various agensies is elikimated.

In memy states the job of polieing the state
highways is doms By a seperate erganisatien, the
State Police, Yat in some states, Ohie, Minnesota,
South Carolima, and ethers, a division of the High-
way Department of the stete patrels the highways.

In most states the State Highway Patrols are a rather
recent develepment (Ohie 1933) bul their meed decems

ovident with the great increase ia traffie, and their
sseomplishunents have more than justified their exis-

tenee.



Nearly all ef the states have trainiag schoels
which the prospestive partolman must attend and pass
in order to qualigy for a.Job on the highway patrol.
Thess schools have age and physical requirments
which mast be met defore ths applicand may attend scheol.
Mental tests mmst alse be passed dafere sntranse iate
the school eam de effested. Appreximately fifty te
oixty percent of the students eatering these trais~
ing schools are finally gradusted. As would be imaghmed,
the purpose ef these schoels is te teach the stud-
oats hov $o dest discharge the responsidilities of the
State Highway patrol. Courses are conducted in highway
traffic laws; metor vehicle rezistratien laws; regulad~
ort lawsg driver's liscense laws] the law of arresi;
rules of evidenes; preservation and presentation of
ovidense; first aid; geography of the state; moter~
oayéle riding; wse of firearms; jiu Jjitsu and self-
dofense; odesrvation and many other prastical courses
which would be of value te the patrolmsa. Instrwsters
for the schools are carefully chosea fer their Jmow-
ledge of highway patrolling and their adility te teash.
These training scheel are condusted an a semi-military
besie and are subjeet to training seheel rules and re=
gclations. The training periocd is usually from ten %9
twelve weeks duration. Exeept fer Saturday evenings
NW the students are engaged in ¢lass romm



work, field werk , lestures, recreation, or tw.
Jor infractions of rules, penalties are meted out,
and 1if the violation is sericus the student may be
dismissed from the schoel. All equipment, such as law
bochg first aid supplies, pencils, maps, ete., as

| well as meals and ledging are furnished by the state.

A small salary is usually paid the etudenis while ia
school, a typical day of a scheol might be:

6100 A M.~ —Agveille
630 ¢ ~~0alisthenies
T:00 *® ~Breakfast
8:15 ¢ Inspeetion
€530 ¢ Class

930 ¢ ~=lass

10130 ¢ - Glass

1430 ¥ wom  SEPY

12:30 P.N. —— Olass

1:3 ¢ -~Class

30 ¢ -Regreation
3:100 ¢ o Class

Moo ~ » Class

5% ¢ —Dinney

700 * lasture or Stwiy
10:00 * o ~2aps

Saturiays are deveted wsually te weekly tests and
‘inspestions. im Susdsys, whem the stuient is 2ot oa
lsave, he may receive quests.






The curriculum of most pelice traiaiag scheols
wvould predadle de adout liks thiss

Vilitary Drill 50 Ers.
Motercysls instruction 100 Hrs.
Moter Vehicle laws T2 Ers.
Crimizal procedurs 24 Ere.

Osography (state) wwe——ewuel® Ers.
Tirst Ald ~ve—eeme—wl’ Hrs.

Reports snd fermg w——ae—ne-=if Hrs.
Ascliant izvesdization e—eewemewwmb Ers.
Self-defonss ——e———2l Hrs.

kg Hrs.

Fire arms
Fublie utilities, rules, laws, regulations -~ § Hrs,
Govermment ~—-—=——-§ Hrs.

Commintoatfon wr—emee—af fra,

Nagss printing ——-—----:5 Ers.

Policies and precedures -~ 12 Hrs.
Calisthenies 30 mins. per day

Bosifes these traianing scheels many states

hold refresher er review schesls for the officers.
These schools, as their titles indicate are for the
purpose of reviewing sudjects related to highwoy
patrelling and include usually a study of laws en~
scted duriag the interverving period since the lash
rvofresher echool. These refresher and training schools
have dong much te increase the eZficiency e¢f the
police forces, md thus help to eut down crime amd agso~
fdents.



The dubies of the highway patrols are meaay and
varied. The fact is, the duties of the police are too
grest for them to handle. The numier of police ere overw
worked and as a result the efficiency of ths patrel
sufiers. One of the main duties of tne partols is %o
see that highwey laws are enforced. This in itself is
& tremendous task considering the nuxber of wehicles
on the roads, and the amount of Lighways to be pote
roled. The use of radlo cars has greatly increased
the effisiency of the police, tut 1f the hizhways are
$0 be properly patroled nany more pitrolmen mus$
be available. kany people thini of petroluan merely
as wm 88 bdlue wmiforas who will give yoa & ticle$d
if Shey catch you doing sometLing illegsl. But they
4o much mere than that. For example, in Ohlo during the
£loeds of 1936 and 1937 tue highway patrelmen did herels
work im rescuing stranied persons, and saved many
1ives by keeping in communcation thiu the police radie,
with small towns wien other communication wes out eff.
iIn $imes of disaster the police are always ready and
prepared to halp alléviats the sufferiugs of others,
oftentimes at ths risk of their own lives,

When ever large numters of people gu.ther for a

foothall game, a etate.fair, or a convention or some=

thing siiilar, a Sraffic prodlem is ereated. Aceidents
must be prevented, traffic must de kept from getting



Sangled wp, and the antomobiles mmst be parked. I
$9 the Jed of t:s stale police Vo see tisd tlese thiags
are acoemplished quickly and effislently,

Ia Simes of lador disputes, and strikes, and mass
ssetings vhare vislencs seems 1iksly % eccur. the
police are protecied and erder maintaiosd. Cfteniizes,
$a the line of such 4uly, patrelmsa wre killed ov fa»
Jured. inother intportant work of the highwey patrels
is s appredending of cri-iaals. Is $his dangerows
work She police are aided immsssuradly Wy %he use of
radie esrs. Mea a repert is received Giat & Bank has
Yoom held wp, OF a wurder eamnitted, the alarm $¢ iw
medoately Woadoest te all poelice cars and the reads
are Slotimd off sscerding to a very earefully wark ewd
plane Sach esr thal passes is exazined, sud 1f the
evininal £9 Wweweling oa a highwey aften the orise
the shances are very goed that e will % eaught.
Tuls Weckade system has proved wer§ sffectiive, sad
is ia use 5 a majority of the stules.

in may states the higiwasy pairelmss sondust e~
enizatieas for drivers licenses, and helld safely
aliniecs for She edusation of drivers. Fatrelmam are
Whm&“tmﬂ;ﬂm“&m%
ation and persen ssusing Whe sosidenSe 1y ¥innessta,

o108 officers have besn trained ia eccidenty invess



$igation technique, drivers have bdesn ecavicted for
accident-esusing viclations ia spgrexmately k5% of the
acelidents which efficers have attended. In seme states
waraing tickets are issuwsd te drivers vielating the

law ia a case which, if the first offemes, weuld net

be eensidered sufficient $e Jjustify arrest. A driver's
reoerd is made frem these waraing tickefs and if a se-
eond ticke$ is issued for the same vielation, the ariver
is usually Yreught e court charged with the violatiem.
The fellewing tadle will indisate the diversity ef {ypes
of arrest mads VW highway patrolmen. This tadle, frea
Ohie, sovers a three year peried, 1935 thru 1937 and

is geasrally typical of the majerity of states.

Qlassificatien of viclatiens Tanhex of vielationa
Meter Vehicle registratier 4,768

Reekless Driviag 54610
Fallure te step at lMain thereughfare 1,58
4 gnts 8537

Size and weight 2,199
Neter thefd | 3
Hanslanghter L
Driver's 1lijosnse 603
Driving while intoxicated 3.125
Failure $e stop after aceident 328
Failure %o step t& schoel dus an
3rakes aad signal deviee LiL

Stealing or destroying highway preperty 1l

Other . T



Total 22,816

Other duties of the highway patrols include
first aid administration, checking truck weights
is arder %0 protect the roads, inspescting cars, trucks
and school busses, fssuing safet; warnings, app=
rehending hit and run drivers, and various other act~
ivities. Minnesotd's police have adopted a program of
pedestirian contrel and education. lany states have
accidant bHureaus whese Job it is %o cut down the aco~
{dend rate. In mest statos these bureaus have been
sucesssful and aceidents have been reduced as much as
50 to 75 %, despite increaged travel on the highways.
) The Highway patrels then, are extremely necessary
and vital $0 any highway system. Besamse of the greazt
increase in travel over hizhways, and bessuse of the
equally large increase in the mumber of miles of high~
way to be patrolled, the state police forces have deea
enlarged, ut they require still more emlargement 1if
Sthe Jjob is to %o done effesiently. The guality of
most state highway patrols is very fine, dul usually
they are lagiking ia quantity.



The Roading Maintemanse Department of the State
Highwey Department,

The Maintenance Departments Functions and its
Organiszation &s associated with the Maintenance Polici-
es.

In general the functions of this department con—-
sists of essentially the same things in all states.
They maintain the travel way and shoulders of state
highways to keep them in a good and safe condition for
travel, they mmst clean and repair drainase systems
of state highways, including ditches, gutters, pipe
culverts, sewers, drains and appurtenances; also to add

to such drainage facilities as may be required. Ip
order to eliminate dangerous accidents.

Ordinary highway maintenance is the most impor-
tant of the junctions of the highway maintenance diw-
ision, costing more, in general, than all of its other
activities combined. Many different ideas and schemes
are being made annually to reduce the costs.

The past few years have seen large increases in
the mileaze of the state highway systems. Some state have
shown larger increases than others, either due to lack
of roads previously or due to the forsight of the
various highway departments. There have been still lar-
ger increases in the square yardage of roads maintained,

owing to steadily increasing widths of travel way, as

\






as highway standards are impreved, and t¢ the large mile
age of multiple lane highways new deoing builh effsetting

this werk and proepare spesifications for werk to de dowe

within the highway right of way. Altheugh in seme ctales
sposial erganisations are set up for the erection and

mintenanos of highwy directismal and warning sigas o4
raffis eontirel deviess, and the sainting of limes aad
warning signs on pavensnis, other state haw this fall u
dep Mighmy maintemaness The mirdentnes dopartsent oote
porated to the fullest extent with the eenstrweliem
and englmmering departuemd in beltering highwmys se far ap
She needs of traffie are soncerned. Thay do this by keepe
ing a recerd of sseiderda sn the state highwys and prep»
are spesial reports on axy partioular piese of read whiech
is under censidoration for lmprevemesbe. Mamy survays are
mde by this departuend se thed they may prepars designs,
plans, specifications and estimates for all highmy ime
provements made Wy mirtensnce foressy they alse comirel
and superviss werhk done in aceerdance vwith these plans
and specificationgs Atheugh most of the experirertal werk
o material is done in the enginsering laberetory, seme
of the experinenis are sonducted by the maintenaned departe
b in eseperation with the engineering department.

“s sseme logical after studying the highwmy mate~
tom:uo Smstions ve goneral 1y ean divide the mine



im« staff imte thres distinet divisien as follewss
l¢ The division ia charge of all work in maimbaining
anl improving the surimoe and shoulders of all roeds, and
guide railings; alec enow and ice work,

2o The divieiou 1a charge of all work in maintaine

ing and improving draimmge structures.

J+ The division in charge ef highwy contrel,

Also we gonerally find a man who helns design resds

from a viewpoint of maimtenanes and a man who helps in the
head offiee in order to Wring the field together with
the office,

The woric perfornel by the State Highwaye maintensmos
erows is classified as follows

(1) Ordinary highway maintenanse. Maintensnse of
travel way and shoulders to keen them in a good and eafe
sondition for sravel; oleanirg and repair eof draimage
aysteus includling di.ches, gutters, pipe culverts, sewersp,
@rains and appurtonanses; ropair aad painting of guide raile
inge; in short, all the werk of the burean, exospt as spese
ifical ly noted belew,

(2) Speeisl mintensnes. Mepairs %0 pavement, resd
bedy drainage structures and guide railings that result
fron extaordinary storn damagey replasement of defestive
dralaage strustures, replacenemt of defestive guide raile
ings; ® midejacking® of eonerets pavenent aleads to restgre
Shem to proper pesition, sad patching of bitumi-ous comerete
pavaenie (1.0. sheot asphalt, ets,)



(8) Capital eutlsy. 3tone surfacing of macadam andi gra~
vel resds; co-struction of edditional surfsce and surfase
and subsurfece Ural-age structures that were oxitted i: o=
1ginal construction of our older rédds; modernising the
eress section of high crowied reads; construstion of addité
ional guide railings found necessary to elimin:.te baszardsj
widening of rosd bed on narrow hishweys to give a greater
wiith of travel=pathe

(4) Removel ¢f smew snd scnding of ice, referred 0 as
winte? méintenance.

(6) Egfdwsy eontro: in issusnce 8f permits, and in highe
way markings and traffie eontrole

All of the ebove types of work are done with state
highway forocess In addition, work incitded wnder the Hesd=
ing "Speeial maintensnce™ snd “Capital eutlsg " is done ly
the Construction BPuresm under contract, at the request of
the Maintensnce Buresu, whe the job is of sufficient sise
%o permit the contrast procedure to be eccncmicale

The frestion of swe hi hwey dollar going into ordinary
highwey mwaintenance, speeial maintenance and winter maintem=
ance in three recent yecrs is 10,89

The corditioa this depsrtment repairs and paints 1is.
Guide reilings of all kimds alemg the state higlwaoys, and
make extensions ¢f guide rallincs ss are warranteds They
al@9 remove snow snd ice from the Sravelled pertiens ef highe

ways, ssnd icy sur.sges on hille and curves, &t main inter>



sectiong strei his-swa ;s st tie foco. of hil.s, and eree$
snow ferscs ulong st:te hi hwuys to rovont, as Sar as
possible, exce:sive Jrifting @f snow on the traveled peore
$iom of the hizhwayse The maintensnce department must maine
$ain sdequute repaip shops for repeiring and overhaule

ing all state hi }wry derertmont equipsmente In order to
meat chanzing ecnditions ef travel the masintensnoe departe
ment mskes minor Liprovememis $0 the traveled way sni shoul~
ders of siate highways, these improvements modernise the
hi;dwaysy Kany times special eonditions such as severe
storms or f£loeds cause wasiocuts which must either be re=
paired or mrevented by some special means., Other special
things migzht hapren $0 hishwoys and must be prevented oF
repaired, The maintcnence depsrtment must control the highe
way to prevent prblie utility co:panies, municipalities, sad
private persons frow tuking over highways and musty,in som®
states, co. trol the transportstio: of excess loads on state
highw yse This depsrtment undertakes to oontrol tree and
shrud pedmits inc.ease in yan:dave is the faot Shat newer
Stypes of construction rejuire leas o@stly maintenance per
square yardj but ofisetiing this are the facts that newlyw
Puilt roais ¢nrrrise & relatively small portica of our
hishw:y rilea.® end that the 014 roadg are consequente

1y becomirg more costly $o maintain es they syproash 8 eon~
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7/ Xore eccnomiocal metheds of screening sand for maind
teneng@® operationse

8/ lore extensive use of modern equipment,

9/ Interchanse of equirment betzeen burcsus to the fulle
ost extent,

18/ Nore adequ:i$e eost gontrol system; stimulstiem ef rive
alyy detweea distriets, sud redustica in muxder of distriets
to rednse tverhoed,

8ince & goed many states have draincsge sys.ems which
date bdack o sarly times, we find that the systems which were
aiequate then are very insdequate in the present day, Mach
of this mileage wus dullt with very fnadequate provisime
for sub surfeee drainsge.

Extension of Correstion of roor drainuge eonditionss

A great many miles §f the Oonnecstieut highw.y system were
built years ago when the art of road builiing w:s zuch less
advensed $han it now is. Juoch 0f this milesge was duild
with very insdequuie provision for sud surface dreinage,

This has h d two very unsatisfactorysesulies water seep~
ing under the read surfase alternately free:zes and thawse
during the winter, snd in so doing breaks up the road eure
f200, requiring it teo bde reshaped during esash spring sees
S0Re This means ox;ensive maintensmoej it entirely pe¥cludes
the mointensrce undor sto-e surisce referred $o in the
Extension of it ne Jurfecings Obfiously s stone aurisce sem=
S8rM4 satisfagtorly spplied to an unstadly road dase. 3eo=
ond, lsek of draine e fagilities often resnlts in a some



tinous seepase of witer during wo$ periods c to the travel
way. During winter we ther, this secprie wator freoeze® Om
the road exrface, esusing a hasardcuvs ¢-ndition that eam
be oliminsted omly throurh ex:icnsive sanding arnd ice ree
moval eperationss ‘here drainsge fagsllitios are inedequatey
either or both of the for~-oing ocndition may resulS. During
tie pest £ w years 1t hes beca found and recorde! in most stste
the nrbar of miles @f hishwny wnich must have 8a increase
in reocalred draina:e in order to kcep & stone sur ase on the
hig x.ye. Stabilifatl on 83 an irportant part of state highwe
way msintaine oe divisions worike A part cf this work is done
by tie malntonance crcwa and & part by ocntrse$ to e-nstrushe
ionm orcws, Losts of these types of doing the worik is being
earefully studied in order to deScrmine $he éonditions wnder
which either cne of the two motliods 18 prencrobles Thels
48 prodbedly n@ work that the highway depsrtment has dome which
gives a greater retrr: than this correction of bad draine
age co:ditimey This drainsce correction pey for itself ina f
rorizd of from five to six yce s thpoush its decreasing the ses
of snow end 1ce removal.

1a nost ststes it has besn £oi1nd that tie 6lling of roeds
h:.s becn &l expensive procelires This exp: se can be 0:t down
by 1limiiing the smornt of shculd-r clling to an efiective
wid.h ¢ Then by grading farthtcr 214 by adiing topsoil $o cuPe
o® 0igey grast cexi be grown which tendis to dbesutif; Righwsy
and is c¢ciesper to maintaine This goneral practice thusly stmaijhtcns
ths trovel way and lends & smooth beauty to the read which had

ot deen beautiful dbefore.



Amether costly ive: 89 L9 metorlal ani Lbop nocersaly
$a rrioring resds. $he b rial uacd is gunernlliy & 14x%
viegosity Lit Koo mixed with grovel. Tre goiwersl cost of
mizing 43 ¢ 37h dve to tio £:8% § 88 ne crooirrl rebiod of sixe
fog 1s used. om of the moticis wied suey

(1) Hon: la3lp

(2) T e of sncw ;lowe

{8) Crrorete minerg o lirre of tiose aro s tisfiot r:
Veos: 39 in t.e orse 0f hznd leder Ste lobor co:% i3 to Lifh,
12 the oape of &ow T1nve tre ml ing 1t not eveng &nd i the
ease of ¢r «rote rix ers tie gruvel mu-t be mixed $00 long
or else 1t zust be rimed with & 11 ¥§ Uit meve Une mcthod
to cutsln Imir res:lts e to

(1) Crude the mvel

tl) Use & Losvy wviscosity bitron

(8; '3z tre mteried] ot S0 148

(4) ¥ix anld ms6suce by wenrs cf 8 peror 8 cvel

(8) 3prend bitizen on sTuvely With 8 ap:ty ripe

(‘)' lx lone encurn §2 obtala an @ven niX o F 07 metepe
3al to be usel 8 uld be studied tiorm 71y in t e hi lmuy
lobastorys s 8 next decl of t.i3 muterial 18 4 vie all
of the tivo, & 0 tinucus study world be wisdl e w. {1
(24 m dor«rtuont, '3 rceds ere st-beliged by s besur.voe
draincyg Lo cost of repairl:- o will be cut dovine A vilu:d @

uUse for the yetohin: we <rial is clonr s.ctllel8 wiere éum:r



is ne@eesary. This cuts down oiling cost tremendously and
starts & savings.

A h.ch cost to state highw:y maintencnce depirtzents
i3 tie Lifingy holding and distribution of sand, “his ssnd
is sometires used in oiling and 1: many states is used to
deoresse $he socident hasard of slippery, icy pcovoments,

¥any unpredicted repairs mu $ be take: in sccount whem
tie figuring for future hi hway eosts. Burricsnes a-d fleods
reiuee the 11fe of prverent and roads tre-e ‘dously. ko person
san forsee the exact amown$ of money necessery to repalr tJis
demrge ¢ Sazetimes rmd jacks sre used to talm dips out of '
pavcments dus to weshing and settling.

Guide fence posts are fovnd to have & longer life
42 trey are pressure sreosoted., 2lthou R the cost is high
the 1ife of the post is almost doubled o Certain states hav @
tried to peint their posts white ard slthough this is very
sstisfactofy in its appsarance, painting eaa be used on only
non oreosoted :o0zts due $o the eonstant$ so ocalled "dleeding”
of tre oreosote, Black res$s lend & gulet beasuty $o $ne
traveled road and are ¢ertainly s:tisizctory fer duy drive
ing dut $hey are very hard to see at nights For this reasm
many ststes huve adopted $le plan of placing reflectors on
the guide rail pesise Concrete pests are someti-es used dul are
gound $o d@ irpracticel in most cases. Some times posts have
becn oreosoted to a point 8 fow inches above the prond but

this has not proven ver; satisfastory,



daintenance of worn bitum nous goncrete pavouents is
8.0 mi:lished by removing thLe seetion in need of repair and
replacing this section wilh a similar m terisl. Tho cost
of re, 8iring roeds in s me stutes is teien down dy the
sdoudorment of operetion by utility e~rpinies cof trolley tragck
sress & d the repiscement with new mutorial ¢ Craces ia pavegm
ments are f£illed with hot ligquid asphalt.e Fatoching rsintensno @
of bit:minous concrete ocan be cut down by sto ¢ sur scing.
This type of surface is slse less susceptidle to skiding
than other $ypes of hizhway, It is believed and it is acom
omplished in sone st:tes that petching e=2n bdbe practically
olirinacted o

It has been found thst & better maintenance esn be
had by dividing the state into mmaller scotisns for a more

thorouyh haling of repairs.



RIS AY . L'I' I’ "CRY'Y3

Sinoce the twrm o0’ the cartury and the ra. 14 devclo ment
of the automobile an added durdem has boen placod on all pudlie
corporations, the conty, eity, ctate & the country, that of
providing sm.le s .fc, and esonomically sourd rystem of lilhe
wayse Previous to this time, the construoction and malntenw
ance of voads wns rore or lese a local conderne A farmey
wishing to ro to some comxmnity vould hitch his 'orse to his
buney snd drive to the nearest alre:dy e=tablished road which
led t) hils destinratione In the eourse of rononin~ this common
road he would have in mind the prirciple that a ste line is
the shortest élstarce betreen two pol-isy but £s a rule he
would keep his bu e  on hi~h so0lid rround and would eircle all
obsticlese The resulting road, serving its 'ur oso rrtisfrole
orly, had no initial cost, requi-ed 11¢tle wkrcp and w-o of
aoncera orly to a fow reoilee tlere a nimher of peoyle made W@
of the nome roed, oft-n times coorerative e:fort wns m~de t0
improve the roads but the tvpe of vehicles used and the exte:t
of travel vero @€ such a nature that the hi hway situation
was comparatively sim lee

Then emme the auntorwrile$ hirhw-y trarfio inorensed & thouse
and fold, yoads wers traveled as much h! her s:uds, were rudbe
Jooted to he:vier loxin, and soon bec me of Frent o.mmereial
in.ortarcse 7o mcct the ever arisings pro-lems s~emed 86 fall to

the duty of the ststee The atate w~s of ontimum size to tackle



Lirheay probliemss !'tnarclial ald w e nvailable from the Federnl pove
ernient ad 106 1 sommniiies toox 6:ve ol thely own perscnal
s Toblems Dest the st: tes wore :md are concerned with the ine
traalate eommerclal hl;7w ys and in post snses als those hiche
vay vhich a-e essentlnl to touris: travele

To ald ir the ;lannin~ an. construstion of new hl-hways
may -t tes have gondusSed surveys to determine as nenrly as
possible what trarfie eonditions they would nced t plan fore
Thely maln otLjective belng %o furnish safc, adequ:te and ajtracte
{ve yoads for the wse of the travelin~ jublicfeSafoty and eone
venienoe in the movement of traffie, ountrol the negessity
for ex .enitures on road im)rovements, for these rensons, ine
dividual pro jeots are pcnerally thorowhly andlysedo to the
exietin:~ and uture anticipated traffie befors locations
are made and 11 :'n9 ;reparnde Co:t of construciiony ri -hteefewny
ané soenis attrsotion are ot ar fagtors effectimg the locatione
of road ‘m.rovemm i.se

The decision aa to the type of hishwnys to be conatructed
is made on the b:sis of the vlume and niture of the traifie
th ¢t will be s~rvede The num oy 0f vo:lole that use a route
each d:uy and the }erse t.y'e that are heavy and slew maving
determine 0 a lar-e extent the wid:h, t:pe and strength eof
wood surtaces and structionse

Tire average rate of syecd of tie trai’fies on a ro ¢ detere
mines the de-ree 0" covature and rate of su erelections usecd

in the desirn of the pavercntse



then the looation of a proposed soad 18 onco doteys
minedy it then bdeo.mes the Gufy of the loo.tine englneer to
rather and reoord informations This information 18 nocded
by the designer and consists .f notos ani si.ltchery showing
the propesed 10ad alingmesen$, ond the terraine and Sopasrachy
of the a¢jacent territory, ri~ht of way, drala~e eonéitions
and types of 8011l enarunturede
Btate depirtments w.ose mmin functions is the malntaine
lug of a contimuous surve: of existine hichw.y conditiors pree
form duties siriliar to the delow memtioneds
le M:ke spesial studler of sjecifi® hi hw-y provlems
3¢ Oarry on st to wide traifle surveys and develep traffie
flowy maps s'owin  anrual averw-e /-4 .Louy traffio vole
unese
8¢ Continue the scile sarvey an. analyze the dnt . to delere
mine ty:es and rizes of vehioles md 1o ding frocturese
4¢ Oom 1 te the fin-nclal survey to bwing loeal road finanoce
data up to datee
Be Com lote fleld work and btring u: to ¢-:te eountry hi hway
an® tra:syort .tion mapse
e M ke clty grade orossing surveys fHor ti.e jurpose of
establishing priority of im.rovementse
¢ Oom lete st te hitwny system gbrighesaps of ench route
howin~ milene, wicth 0 surrasce, frwie a:d ri ht of
wy looation ¢of all br'¢:es a:d eulverts and d-te of

tts constructione

8¢ Make city eonreotins link rurmeys and keep up to dnte



eonnect rz linik inforrutiun on the st :te hi;imway
systemse
9s 'tudy of the establishment of secundary rooise Iy
taking a speclfic e2amyle of a lligiw y : lanning survey in oy ere
ation §{t ean e chown Low invulved and comperhensive these
surveys aree In 1935, vhen the State-wide Highwgy 1lantng
survoys were instatolg Ghio st rted an intmsive study of all
oountry woads, towna:ip ruadsy elty strobbsy the vehioles ané
the Criversy cs w81l s tho stase hirhways for it was renle
ized t:at all of these are & jary 0 en intergrited transe
portation s/stemse This s a scientifis ae and 0 a scle:tifle
stuly 'nd analysls of the followinz nati{ve w:s madee
AAroad inventory laving for its pup,ose the lorgine of
owery mile of wood outside of mailoipatities, noting the pLhysie
¢al char ctoristics and the location of all estilishmemts vhich
effeed tho flow of traffic w8 mrdee
Fosd data taken was of this natures
| Graded width
Favement viéth
avement {ype
Sur:ace oonditions
i1ding qualities
Grace of 75 and ovor
Tata for brid~cs and culverts
Loadation anc name of strewm
Kind

laterials



Length over all :né@ sra. longth
vidth *etseen curb or railings
Haxlrum dlstnrce road ay to flow line
Type of draw 8, rns
Type of proteotion for dr~w £, ~ne
“ghedule of tell r te, {f any
Foste’ lond limits, oonstruoction ¢: tesgetee
Iooatlonysize & xird of 1 rre . ine oculverts
Rallroad Cyossi-s
Road gradler-t to snd from
Angle of oroznlsg
View 0% & vioaching trains
Tyve of rotestion
Dally tra'n imyovements
Tl® cros-ine {s bloscked by swltaoiilns traine
Al minute informatice was resorldod aone ning offethe
road structuren and e<t-dlishrents which w.uld in‘lueice im
any manner the ty:c ard vol mes of tra’fic existir- in thelr
vioinitye
“n the “t te Firhw y ' ystem all curves of five de roos
and oveor were locted ad meas:rede 211 Stote Elrhucys were
logrcd throurh euntoljalitior and ccunt y -1 towrs: t: s roals
vere loreed In runlcipalres to thely intarsoction with tre
st te Rigiwayse
Studles by t .0 TeSe Turom of :ubliac Foals s ow that for
driver of a oar moving at sirty miles an Lour on s two Or three

lane pavement safely to ;:8s a o r movine the s me direction



at forty miles an hour he must ha able to sece ahead 1000 frete
In order to looste und measur- those rlaces vn the st-te
systom wvhere this cordition dve: not proevall, the Chlu Survey
develored a sight distance apjaratus which proved o successe
fal .that it va9 adopted by re-rly all the states makelng these
surbeyse
The check 0f venienlar trafflc on the reacs vas stucled at
8 larre mirber 0f variocus tyres of st tions boo ted at stategle
p-ints on the road rete On the state i ghway system tids types
of sta lons conaisted off Feywelrh® stationsy portadle scale
welcht stations, S=count prinary st tions, 2«6.%.t pri ~ry stations
and legoun$ prirnry at tionse The data gnthered at these statie
ons e-n He combined to includne Btate of reiistzationg
typey mXke m.i year model, mmnber of trillersy ty: @ 0f boldy,
e pacity, comodity ¢:rried, loaded and empfy welrht, origim
and dlstinatiome wh el l0ad of the beliiclese Traffie volume
was also measured st the m'nimmnm, maximm and aver~pe timos
of the venr by sleotric eounters whish operated continuouse
1y and panually for period v :rying for exlsting ocorditionsd
The primary ;. rpose of these rhanes 0~ the survey is w
nssist in solvin~ the rroblem cf eqnit~ble im osition ':nd
dtstridution ¢f rotor vehiocle nnd other rovenus used on Lighs
wys, roads and streetse In nddition, they indivate the
probsble future firanial resou'se avallable for the vhole
highwa ¥y prorram 18 view of the f-ot that the sige of tho

hirhvy system should bde hnse;d. not u_;;o}i the ability to 12y



the first oest uf constriction, but u-on the willinrmess to pay
indefinitely to keep uy w at ever ia bullte

This re uired a @etalled examin tion of the records of th @
stite oné all its 4,500 tax collestings an’ tax s o Ci:e slibe
divisionse IS also entalled sending guectionalres to one half
of the pa~enrer car owners a:d all o~ the comrcreial vel.lcle
owvners asking :or the licenme desoriptio: of the vehisle, fee,
mile dedvea within and without the st-te, and the miles per
rallon of g2 1lines

One of the interesting rcsults of these studics wns ¢o
show how the driversy grouyed asoording to resldencey used the
strte hl hw ys, the sounty roalsy the Sownshi  yoadse the olty
streeSsy and how mmch 603% group ecntridbuted tow rd tre cost of
those clas-es of roads and streetse

The ro-d costs sre belig detorm ned from the records £ the
3%ate Hirhwey Department emboiying strtistioal studies of the
costof e.nstruetion, maintrn-nce o0osts, salv e v.1lue, and sure
face 1ife for the various types of surfaccse These are thelr corre
0l2%ed v1*h firures on traffice

These studles have %o prim-ry objestivess (1) The detcre
mination of the prolable averyre surface life and rate of retires
wen$ for e<ch type of rurfve in order that the future neo=
essary reoonstruction can be forea-$e (2) The ceterntnation of

the annual roadway costs By the several tynes of suri:ceSe



Oonstruction ¢ Hizhways and Bridges
A decade or so ago it was frequentl’ rredicted that

& few more years would see the gtrnte hi hway svsterm bullt
to commlethons and thet from then on the princinal duties
of the state highway devartments would dbe to nhysical nlant,
I8 is now evident, however, thai we are actualfy in the
midst of a develonment of motor wehiele trangnortation
which makes new and hecvier demands or highway adnministrate
ions enginserins and financial resorcesy Design ard eonstructe
ions of facilities etill hold firet nlaese arong the functe
ions of the departmenty

The ideal mthod of meetin: these resnonsibilities 18
through lo ~ren;e cafstruction vrc;rars besed 01 an accure

ate longeran ¢ view of the requircments of traffio, the eone
ditions of the existing nlant, and the financial income which

will be avilable anmially. Even if incorc is sorewhat difiee
1@, such inf pmatio norrits the adninistrator to direot
exnenditures aocordin:- te the prioritics of nsed,

The main tronble in the hihway denartments ie the ime
fluence of politicse In the chan:e of adiministration we £ind
that any longerange construction pro ram was oractically
immoscihle due to the nead of the nersons holdin~ office
of meking a show'ny for re-electi n they then are trying
with the best of thelr abilit - to build un a fay reache

Prof rem,

Four nri-cinle fielcde are delieved to de 41 necd of

attention, These are the trukline streets and hi hways



in enl immedistely arcwnd the larger municipalities, the mos$
heavilt traveled pri art trunklime®e She hichways serving the
resoyt aress, and the so-called farm $0 marxet roads

During the past fov Jesrs s great deal of moncy has been
engumbered by oonstruction sontraots or expende: tirough the
Works Frocress Aiministrationm in trying $o help the individual
states earry eu$ duilding programss kany projects were involved
sush as hichwayse higimay bridges, grade separ:$ion, doek irpreves
mends for ferries, and ether auxiliar§ eonstructions

¥uoh 0f the eomstruction of roads talies placse in t ¢ various
eities of a stzte, This worik is done due to the inability of the
oities S0 take care of this eonstrustion Shemselvese In same of
the larger ¢ities the cos$ of widening streets is very large due o
$0 the necessity of elearing and eonstrustion along the streete
¥roperty in these Jargey municipalities have their values dased
upm foot frontage and the ewners are reluctant to sell $ o the
oity or statey It alsd £alls within She duty of a state highwoy
dopertment to duild dy-passes and bel$ 1ines in sreas sdjacend
%0 ocutegtate eitiesy, The state highway department must al8e Sake wp=
on itself the maintenance and scnstruction of United Shates Righe
wayse Vhen the whole surfase eof any roed need repairing, it up=
usl'y 4s taken eare of Yy the eomstruction department desause this
departne $ has t1s equipment necessxry for such mass operatiom,
‘!’ha;o grade separctions and dridges found necessary for safe=
ty require a large part ¢f the $time of She eonstruetion depardes

meng, In some states we £ind that the amount of unpsved state h



highway is decreasing at a rapid rate, whils in @ther stotes tie
nmbel of ;aved roads esn be eo.nted on the finse.s of ore hande o

Angther of the dufies of the eommstruction departments is the
irprovements of pri:sry fosds dne to insdequate present emditiéms
Amang the things falling under improvements sce wilenipg of mein
1ines, denking of sharp curves or elimeninstion or protestiom ef
grade srossingse anl the relocetion or building of new sectionss
A new type of eoustruction 1 taking place in some statess Leoks
ing into the future they f£ini $that 1% is best $o duild a WO lane h
highway to one side of Sha ce ter of the right of woy to meke posse
idble the eventual 4 velopuent into & divided roadwsye

Tho necessity of an attrastive road has been pointed cu$d
in neayrfmstanceds Wo £ind that not only 49 we increase the mme
de® 0f tourists dbut the increase mskes it easier to drive snd -
brings out the leeal resid nts whe otherwise would hardly ever
vacate the ¢ld hempstesad elpep$ for necessity.

"Furmetpemarket rosds® 18 the name ordinarily given to seoem~
4=y hichweys in ergriculiral sections which 3ead to county seats
end other looa) markoting oenters, Bedasuse the farming ro ione and
recreational areaS are scmevhit intersperced, these roeds are
£ equantly @f equal valwe S0 farmers and touristss

Although improvemen$ of this type of roads is a major $ssuve Wil
with the state highw.y depertmentsg at firat practically all of
e sonstruetion alletment of finds W.s required to match Pelerald
Ald sllotments which eculd cnly be @ onded om desinated primsry



routes, Nov: rtielessy & cmsilersdle sni inc-czsing wilea e wos
irproved eco.. yoaP, mostly with the nowly develo ed oil & p=
regete surface. Finally, Lowever, the Pederal gwvernment sturted
helping en secondary roads with the initiation of the Foleral
Ald Secondary program snd since h:t time their has been & marke
od increase in farming r@e maris$ rosd improvemen$e Eany roeds
are being snd have becn selceted from the stute and co.nty syew
Sems of the various stctese, These roads have necessarily deen
seleoted very osrefully in ordoer to be eligible to par icipste
on a matched fund basis in Pe'eral allecetions for thelr imes
proversntes

A system or program is found very necess:xry $o suosessfully
extend md improve any states secondary yoads and the bridges sa
these roadsy while in agricultural eor farming are@s sa 0il agge
regate vas found to de sufficient to successiliy hold dewn
the dust, The reason in this cass was the ability of such an agge
Pezato to holl dewnthhe dust for 8 lon:” peried of time unde® the rpb
the® scaitered traffic using the reads

Roadside improverent has been found to de a very nec- sssry
item in & states bu:.get and together with relecation of trunkw
lines by use of Works Frocress A dministration has deautified
hig:weys until the mam i rare indeed who has not eovered at least
ha'f of his state.

The design and somstruction of dridges, grade separations
snd similisr highway strustures gonstitutes one of the mest ime
portant responsibilities of the stale hihw y departmente Mos$
of this work is earried on as a par$ of the procramrs for hfghe
wy irproverent or reloca:ions Ogoasionally, however, a bridce

{8 re-leced



is reorlaced indepenie. tly of such a program, or with only m.nop
:pproach work. In no part of hfghwey worc is plaaning and designe
ing more essential than in irldce and grade sepurstion structires
These facilities are at cne ths lon-est liveiy and most costly, amd
once duilty the most difricult to imurove of any part of the highe
way planty Therefore, they must de designed to meet the demands
made upon them throush a leng period of service,

An improtant new requirement which hes beon net in the plarme
ing ani desisn of & number of dridges is the prevision for future
&l roadwey eonstructions Im eertain csses dridges must de buils
on 8 concrete vertical curve and ocuirricd on plers. ihis is s
very difficul$ bdbridge to laym$, especially when used over & river

Sometires & new bdridge s demendsd not only becsuse ¢f im=
adeqacies in the existing structmres dut to permit sorrection
of d:nwerous spproach alicghment which corditic ¢ un:lortrnately';

18 Quite freque: te A more 6:reful planing and studvy of future d
briiges and grade separ:ticns would be edventsres in tre leng
mnn dve to the wustefilness neceszary to replace or repair.,

Swetires in p anning $nto the future it is found necessary
to consult the W' »r Dgpartmen$ becavse of the chanses which will take
P oo in case o wip, Some briigesy on rivers which are navie
gatsbley ani et not at tle present beig used vy shipe, must
necess:ry heve 8 removadle span which can 1@ replased dty 8 draw
Aridge o a 117t Midge.

The so called riigid frame bridge desi-n is used in meny

caseg £ r short spans. These brilges are eit:er cc.orete



reinforced r steel bemis wiih concrete slabs oF combinaticns of the
two steel piling sud structure are very €ften used with the rid-
gld frae and add to the e@onory of desi;ne

A very good plan to follew, in ealoulatin~ the numier of Aiffe
erent types of driises, on the viaricus higtweysey which must be
built, reyairel, 8r re laced, is to allow sbout tw thiris of the dm»
1dgesto be bulls over priicipsl rmtes wi.i e tha other third will
be buil$ over scocnlary ronis i good conditicn and yet allew trs pres
rross of the pri'mry rate to kesp up with the modorn trexd of
travel,

Others of tre types of bridges which are in ecrmon use are
the T=beam brid;es and special tyves &:6h as swing bridces snd
drew bridges, In wmary oasos, where there are state dridges nesdw
od the exporse of the bdrilge is not only rertially peid by towns
or cities whic: will use this driige dut also partially paid by prie
va @ perscrg and car orations which will particularly benefis throush
the buil!in: ofsgach 8 strustur@e

The v ule seom: .tle: e~istructio . preoras has been one of
the outats ding features of tre dept's work during the past sevem
yearss “his pro rom has b.cn finsnced slmos$ exclusively frc- Fede
oral funds end, slthough alletments during the lsst few yoars Fre=
quire a slackening in c¢c-nstructione #00d rosress has beon made.

A gudbstantial orticn of eny grade separction yrocram oonsiste
of projeots located ca state triniklines and important fecder route®
1 motrorelitan sreas,

The uie ¢f grade separation to eliminate hasards to drivers



43 uscd in two csses or sometines tirof One of those is to allew
trairfie or & hi'hwsy to ¢c:nt_nue to rove even &t & rallroad cross~
ing by either ralsinsg or lowerls; the hi imvay. Ancther ease 18

the use of gred- separutions to &l owin ' the trafric to ecntinue
without slac e:ing spece wnen $wo hiphways crosi. “he other 1s somge
times & oombination of t.e two previcusly mentlomod, Jometimes &
bridge, which crosses a road, then traciks, and them & river,

serves ss 8 grade separ tim, A diffioult case arises vien &

grads speculatimmust be xeie at s small sggle over any other object
but these diffioculties can be overcoms and lsnd te c-eate an intere
estingpproblem te the designers. These also give a certa n beauly
dus to the oddity of the strustire. The modern trend in grade see
paration s to hide the stirfener angles and the stésl beams im
scnorete which is being used more and more for the natura)l beauty
which scems $0 exist in such a structure, .

State ferries have bdecn used in meny states andy although
they are ra;idly beirg replaced bty bridges, they create & number
ef problems which o:'n best de Lllusirated by the use of an ex=
sple.

The division of Michigen into $wo p ninsulas ereates & unique
stete transportstion situstiom. While seversl railrosd ferry lines, pp
ing lakxe X¥ichigany ¢srry vehiacles between the twe parts of &.0 state,
fhe probler. of inter peninsuls travel genters at the Stralts pf
Fackinss where the water barrier is most narrow Here, since 1923,
the 3tate Highwny Department has operated the Xichigan State Ferme
les.



The trans~Ctralts service vwes st rted with Séwe vem
hicles and pascemger f-rrie@y with rallroad oar ferries
providing winter servicee The growth of the serviody
both to ordinary ut toewide tr-ffie and to the resort inm
dustry, is indicated dy the statistios of vehlclos sarmw
1od and the resulting increase n the ferry fleed and f£18ilite
lese

The number of vehloles trane ortod i:as gruwn Tron 384468
tn the first full season of opevatlony 1U.4 to 20,242 1r 1939
“he gorm nrison is sorievhat diatortcd by the fact that in the
carlier year somo traffic was sscommadated o: raillrad ferries
during the winter and early suring m nthe when state forrles
wore not operatede The 1959 traffic was nearly 107 in the flrst
eix months of 1940 durins the last %o yoarse This latter proe
Jeat 13 schoduled to Ve virtually finishec inll940e In adde
ftion to providin~s end lesdins Facilitles for the two large
forries placed in servigce tvo years aro,y ample par:ir~ area$
have been Puilte

The steady inorease In the flee$ and doaks, nescessitated
by the grovth of crosseStraits traffie and particularly by the
expanslonof tourist travel in the reclony has elven irpetus t o
the rroposalfor a bridre Sonnestion detween the two peninsulase
The prorress male in the prelininary stages of this -rojest by
the lMeskinae StralSs Bridge Aunthority is separate from the SBtate

Hirhway Construotion and ~ets throuch Lts separate faollitlese
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States along the lLilssissi_pis River and other large navie
gnateble rivers must provide the neo:ssary fasllitlies for the
crossin~ of these over the sorresnunding perlod in 1¢29, shows
the tremd of growth eontinues upwarde

Pressure on fasilities at the Straits is emphasized by the
fac8 that about 484 of ferry traffis is normally concentswe
ated in the two monthsy, July and Auruste This indicates how
im ortan$ this Magkinac service 13 to the fast growing ree
oreational industry of northern Michisane The volumes of $raval
which have had to be sscommocated have forced repeated adilte
tons to the ferry fleet wiich now numbers six vessles, five
st te ownod and one leaseds

During the blenniumy work was continmued to provide adew
quate terminal facllities for ferriese Com; letion of the new
dock at Sqe I'nace was ocom 1is cd late in 1930 and ews
pansion of acoomoCation at the l'ackinas City dock has progrese
od stendily during the last two yoarse This latter project is
scheduled to be virtually finished in 1540e In additlon to
providing endeloading facilities for the two l-rre ferries placed
{n service two yoars ago, am.le Larking areus L.avo been bullte

The steady inorease in the fleet and d.cks, neeessitated
by Wpe growth of orosseSyratis troffic and partieularly by $he
expansion of tourist travel in this res-lon, has given impetus
to the provosal for @ bric.e sonneotion bet 'ean the tvo penine
sulase "he 1 ro Tess made in the preliminary st-res o this
projoot by t e Mackinao Stralts Bridpe Aut.orlty 15 se - te

from the St:te Hirhway Construction and acts throu h ite sep=



p r.te from the State Hichw y Constructi .n and acts tirouch
18's so;, "r-te fnollitiess

Stutes alon~ the Mississigpl iiver and other 1:rre nave
igiteble rivers muat rrovide tho nedessary facilitles fur the
orossing of these riverse In soro eases the tide ;lays an 1w
portant part in the design snc construction of docksy bridces,
and ad jacent hihw ysy in other 6a~cs the lar—e floods and
storms rmst da the deciding faotors in decien, bu$ in all
eases certaln factors are povallent over others and give yise
to e-rtain eom:licationse

vhen fipst introduced, y11 ned wosdside landscay! - w 8
valued larsely hecmse 1t imiroved the appearan@® of the roale
way Put its utilitarian aspect gr-duslly wgs recoprized and
today the rorulations povernin: Feceral Ald funds stipulate
tha$ 13 per cont 0f emoh allotment shall be used for tils mre
poOsS®e

The st :te 1" ways are findins that an im roved road with
an improved roadside landssa; ing -ttract people wio vish %o
sto thelr ear ard see the¢ views To acocoméate these peo le the
oonstyuction of roadside parks and sto pl:g »inces for ears
has been found to be satisfactorge ‘om times thene “re cunstruo=
ted ~lonc~ mount-iin roafds or rivers tut usu~lly Ju-t at odd
poirts alongtihe hlchwaye

Erosion control i3 t-ken ¢ re of 'y 1luniasoi.irgy That 18y

the plmting uf trees, slirubsy ard rrasse



lotLing s0 clemrly illustrates the cu:stant prescer ut
on hipgheway develo_mant by inove~s'n- tralfie decrma:d as t'e
e.nsirustion acoom lisimentas of the pact few yoears and the
necds fur further construction that nmow exist or are easily
disccrr:alble in the necar futuree A p riod is draw'n~ to a elow
in viiich a fapereachins =nd necessary pro/rnm of develo: men$
has becm broucht to virtual ecm letion, "ut state highwap
depnrtments are already planninz va;s of metins even greate
er an® more ¥ital hirhway reuirema tse

Asise from vhat may be 6alled the normal reclacements
and expansions of oxdinary facilities, the necd for s.eolal
ty .es of f£icilities 1s booomir~ more and more g;p~rent on
scveral parts of the rirhvay s:stemee Tra £io volures on some
of the major industrial trun:lines are so lar e that it is ;lain
more wi en‘nc- of ord'rary p veronts $0 ascorodnte overs=all trmfe
f£16 rrowth will never adeqiitely mect the demande

urther rediotion in the xilea~e of rr-vel surfrce rural
tronrlines and gereral repl-cement and improveoment of faolle
ities will (0 one = ¢ the same tire, 1t is probadle tliat Auring
tlo oor:ing years the ne & for meotinrg requirements in orite
feal sections will he ey aclzod as the natlonnl derer 8@ prew
gram rairs momentums For that reasorny it seems roasonable to
expeat that hirlwny eonstiuction 18 entering & new  ha-e in whieh
more hiphly specinlized prodblems of hisrhwy trw suortation tham

in the p-ote
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State Highway Dep'$
Gentlemens
I am & Senior Civi) Engineer at Yichigan State Celle
e2e located st Zasty Lansing Fichigame A, there is very 1ittle
up $o da'e literature svailsble upon Hihway Administrasion 2
sm writing to ask you to give me & line=mp en you highwny ew
resd government system.
31ince 1 reslise that yur $ime is valusble I weuld
vory wmuch appreeci.te your slightest assistance,
Yours Sincerelyj
e A P
1134 West Vushtenaw
Lansingly Nichigaa
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SEILE LT IR NO. B

1134 VYest \ashtenaw 3Sreed
Lansing, Xichigan

United States 8f America
Pebruary 35y 1M1

Boad govermment of Highway Administration
Repudlis of French Guisna
South America
Gentlemeng

I sm a 3¢nior Civil Englneering studont a8 She Eichigan
State Collegey lecated at East lans:ng) Eichicam. It s required of
all graduating Seniors that they leave some sor$ of projeit thad
will be useful to future ollege studented is § mm writing & doek
on highwcy or roaed goverumeanty I am writing to you for informatiem
upor your road and bridge sorstruction and administration,

Ag I realise Shat your tice is valwadle sni since ry re uest is
@ difficult ome %0 comply withy I would eertainly sppresiate youy

slightest assistanse,

Yours Sincerely



TRADT LG KiNiIAL and TE T3 em loyoed in NICH.'Y
KA T NCES

Most states now have departmemts whose Junctions hse
the testing ~nd research of materlals used by their hichway
devartments in road oconstruoction and mainten Re@e

The major part of the insrection of he larre v riety
and enormous quantities of materials mused in hishway construote
fons ond maintsnence 's performed in the laboratorye The work
perforred in these ladoratories includes the investig-tion
of methods of teads, the testing of sam lesy, taken in the
sourse of developing new material sourcesy, the pre oration of
standard and special speocifications, &nd the conduet of re=
senreh and investirntional worke

The e6lassifie-tion of the types of tests preforms in these
laoratorys ares premlirinary Se-tsefhose made in advauce of the
use 0f & material to obtain infermation as to {ts sultablisy for
a partionlar -urposes The fact that a ma'erial 1s shown to de
satisfactory by a prelininary test does not guarantee cooepte
lon of future shiyments of the same material frum the sourses
frvesti~ntede
(2) toception tezts are race for the cxprers :vr ore of
asoe tiig Oy rejedting the mterial ~otually offer:d dy a
constrastor for use on the worke Sarples for aoc/ptance pure
poses are taven "t the miterial ;laonts or w.re .ouses before
shiymen$ is made, or after the delivery of the worke (2) Check
testsethore made on materials tha8 have deca in storage for

a suffioclont lensth of time 0 eas$ doud$ upon the pualitys



on m.ter'als (hich are of ruch nature t at Shey might doterw
#ézate in storng:, thore which have bdeen n s@drage under such
eonditions as to emse dcterioration, ané tiose w:ich do nod
appeay to b @ shSisfactory after receipt at the site of worke
(4) uality tests~ thoze made to secure information as to the
saltability of a spcoifie material for a eertaln yur ose and to
develop mcti.ods of tests which may later be used as the b.sis
for acodpting or rejectinge

Plant inspectiong If the volume of work, the nature of the
material= ~n? other e .nslderations warrant, ins:ection is pere
formed a. tie souree of supplys only .hen the socoperation of the
ountraetes snd mxtarial rroducer is acocusede Experience has
shown that efficient plant inspection provices detter control
of gunlity, expcdites tie vork im the field by rreventing delays
the rejestion b:ing the emasey a d roduces the cost somevhal
by lense ing the onerating cost of the produces

The following paracra hs sumnrize a few 0 the faots
relating to plant inspection A=prrregatds which in~lude orushed
roex as well as natural sand snd gravel are insjected at the loe
6al 1l:ntse MHaterials for a si ple Job are Saken from a single
deposite s0 as w0 Simplift insnec' ion tests B r argrcer-te 1w
elude ¢radations percertnre of fres 1y erushed motorial erros=
fon ehnr:cteri stse
Be Bituminous mterisle such as asphaltors and oll: used for
raintaance peroees are purchased in larre qu ntities and ine

~peatcd at the m1mts before shi;mente Trnts for theze mat rials



inolude fl-sh prints, viscositles, dlstill tion, duotilities
and ;cnatrnticrse
8= Bit:minous mixtures !‘ncludine oil asrrreates, aspy alts, and
patching mixture & e .urchased in a corsider-ble guantity for
maintan ;noee In insieatine materials o tils “indy the irpredlent
mat- ‘lals of this kind the insredlert mrterials are first teste
ed {n the 1abo-atorys un.on thelr approvadble, an insgeotor 18
sent to the ;lunt to see that § e ins,coted m:terials are used,
verify the sorrectness .f the proportimms, an! moervise the
manufacture of the mixtures Tests for dPltuminous mixtires should
{inolude ditumen determination, gradation of acgremites contalned
t.erein and misturc determinatione
B= Brick sud ‘looks

This group includes paving dricke BMasonyy briek and cranite
dlockse Paving drick used are & the vertical fider lon: ¢ ye and a
are used ae the asm@ im 1llesy msonry brick are used mostly in
the construction of manholes smd @.:te: h:s‘rse Absorbtiom tests
oom.ressive sirengt: and trave se strencth testsaare made on these
brick In the laboratory and they are riven a2 visunl inspeote
fon at the rlants to emll out cofective drick de‘oro shiymonte
Gronite bloocks are used in pa 'in~ betwen ¢-r tracls in clty
1aveinge Hardness anc togighens Sests are aro made on these
blocks in the lahoratory, and they imspected visuqlly =t tie site
of worke Cement purchsses as a2 rule, thru contr:clors is insjecte
ed at the rills and oh-oked for weiriit on the Joby the Bontractor
being held res.cnsidble for satisfictory delivery of the ccmente

Curing and sctting te~t ® aro given the cemente



Corrir ted moteal 1l 1s 1is-ected 2t tte 1 nt to ‘nsure
R tisrotiry m terinl ad wor'm n- ip 1 tor-t.ry te-ts are mode
ty ¢atcmine the extont of palv.. fzaticne

Hishway moroers néd sions used on doth new roads and for
replaconend for tho mtire rimiry system are urohased (lre
ectly frum romu actures s1¢ are Irsjpeated at the 11ant during
the fa ricatiounse

Labortary $ests on these sirms include Leatin:: and freems
ing oyoles a:d veth.rirg by corrosive atmospMcre and ultra
violet raye

raint used in gonstructors work is wsually jpurcha:ed as
r.celed with a snall smouwnt being stocked for shipment %o the
various construction Jobse It is used mostly on s8sel bridses
al thourh sume 19 required ior floroe constructione The manme
faoture of pa'nt 18 very sarefully ins .cotede Bofowe a manufacte
or is permited to start actual forrulation, he is reuired to
Lave all tle insrrediert m-terials o0 hande The e aro sam led
and icdent!stled by & ropresent-tive and tested in the labore
atory for oum liance v:{ h the spoolifications 'rter they are
found to be satisf-ctory ¢the m nuracturer is permitcd to proes
ool with the formulation of tho painty an an ins.ootor §s placed
in the plams to :u ervise the m-nufacturinr nroces- e Final acow
e;tion 1= hased on tests made c'n sam les tnaken a ter tle arrival
of the paint at the laboratoriese

ilpe an’ tile sre practiodly all accepted at ti.e manufaste

ures ;lunte Ctructual ¢lay tile are used in construction and



sidownlks on hrid—~e 1locrse Concrete ripe and tile, vitrified
pineys nn: orcin ry érain 'ipe are used fur the consiruction of
0 lverts, sovers and ~e . »al érainae ur,o08ese Most t'le mamme
facturers have at thely 1-nts equ'.em n% for mkin- strongch teste
“here there 1z 1 sufiolent e ni,em nt 2t tre  1ont « mlor vo
sert to the stte te ting 1 burtoriere

Yetal jYoduc 8 ' clide such m *crisls as cstr.ctual steely
rel :furcerent bars, wire pesh rel forcements, eastingn, and
other minceleniton me sl rroductse Most of the e are insjecoted
at the Plantee

In gencraly luher & ¢ 11in: ori-irate elther in tha couthe
ern part of the I'nited Tt tes or on the vc .t ocaste tost of 18
i# nsed in construation of guard fergcey althourh scme is used
in strocterese The to -t 8 tisrctery matiod Is to malntain ine
speoturs »t the =ource o tie m .terial or rely ok the inspests
fon that eun be vbt ired t rough reuscnabtle Bhat o:n be Odbe
tained thir ugh rersonable lum-er assoclations such a- the fouthera
i1ne 2gsvclation onc ths Vest Coxst Lum.ersmyss Assoolatione
pAagrclations o¢ thls t.pe ralpt:in depend ble irs.ection orsmne
is tione

Ireceotions nre made on a la~ e amo nt 07 mosaelaniouns
miterials, amon— which maybe mrntioned segmentnl ¢ ncrete dblooks
for antohebazins n¢ manholesy oonor - te inlots and outletsy
gonorete ocurvings, sonrote sestion m.rkers and coneorete rirht
of way moriierse

T e above materials covercd were mentlioned wl:ih respect %o

prelimury inspectionse A practice em lo cd t. guite an extent

now 18 that of subleotinz the finished products to 1. slgal



tests by vhigh means it §2 possl 1o to malnt-in proper standard
and prediot the dur.bility of tie ;roducte For ex:m le cores sre
ocut from new ovnorcte p::vements for the purrose of cicoking the
thlsknees of the gelabe Tuone slabs are also terted for com ress=
tve strensthe

Many other tests are profurmed by the matcrials testing
de,.artuent of the v rious st tes, wiiat the aboved nw;tgloned are of
most imertant and consSitute the major portion orf there e arte

ments worke



ST T HIGIWAY T M N7 VAR and the FIIUEHAL IO
AT LTLTICYS

In order to provide s.itisf otory hi:duay service, any j.1s of
hirhway finance devoloyed irvelves two e u2lly imort-nt considire
stiony, fir ty the source md amnt of income rroduce, and som
e.nd, the ¢is-osition or a plicati,n of the inoomee In m,st eanes
it will de found that the insume av 1l.:ule 18 rot encurht to me §
tre neode of & Fo0d Lhicrhwy departmente loat st tes are be-inne
ing to f£a1l1 back: on or rely on the federal gove nrents alde This,
iz {tself, is an unstiefactory oondition becnru-e it will teome
worse and vorse at lone as the federsl governrent continues
to he'pe Then, imy the future, this gid 1s sithirmm, we will
£ind that our state Lig ways deuartments will begla to collew
rse end in this .8y the after w s ¢eprcnsion will hurt our wre
derf.1 i h:yse Tn order to relleve any o.riitlon o ulist D
111ty tie highuny ¢epartmente are reit'ne torol er and ¢lscussing
the be ¢ methods of ascon tirge This includen the dlistribution
of insome and ex:endl tures rnd involves a olornly checked buirete
The hishay de:.artmext mokrs a gre«t efort to £ 1low tis bude
gct clorelys

Frpe ditures are not only elassifled accordiry to the vuke
tous t:/em of ex enve ‘ut re alro oclassified mcoordi’iy: '@
Gintricts, seell nn, or ocountriese

‘nother &mportant fo:ture in the hi hway dop.uthents opere

ations 1s thet of e ul rent rantal charrese Ctudles have decn



mote where by predetermined chirges for the use of all equl =
mnt on be mde m as to provide a reserve, OF sin-ing fund,
£5r the wu:ch'se 0~ naw e uly ment when the 0ld broumez 0 solete
or vorn eute ‘here is an Im ertive need r the adequte capitale
ization of this acoomnt 0 th 8 many jrleces of e ulrent nuw
in u-e thit huve exceedrd thelr esonocmie life €an be re:lasede
Careful studies indicate th-t a larre amount 0f monoy will be
pequired for the ro er e it1lgation of the eq:i;mrnt account,
ané vhile it 1s im:0s=1:]le to achieve this result at one time
due to the volume snd variety of otlier demanis thal are m-de
on the maintamance acoount, an effort should Ye rnce to sed
up this li.rre amoun$ over an extended period of timee

Another item wvhish should de brousht $o the attemtion
of one interested in hichwny administration is the purehasing
of materials and equipment throuch a central office ia order
to s:ve throun-h buving large quantitiess The materials
them bought ave roquisitiared out to She v rious departments
and the various sections acocordine to thelr lmmedinte work and
needse

Inocoms for S$nte hi hw y ur oses inoludes the revenue
derived from Btate im omed txes which consist ;rinoijanlly of
motor vehlcle imposts, ond F deral Ald of wrious ty,ee and
8l1830%e

Reverues derived from State sources for hichw y, mrioscs

le Motor fuel taxes

2e Motor vechicle recistration fces






Se Auto division fees

4¢ Drivers license fees

Se¢ 011 inspection fees

6e Auto in-transit fees

There are various other miscellaneous receipts from sales,
interest and testing charges, plus an apportionment for the state
police fund from all imposts collected by the stzte revenue
departmente

Regular Federal Ald aprropriations must be matched with state
funds unless otherwise provided by lawe Since many states were
laboring under financial d fficulties, Corgress in 1932 made
an emergency asppropriation of $120,000,000 to be used by the several
states in lieu of an equal amount of state fuulls to match Federal
Aid fundse In tyis manner the wtates were enabled to take adw
vantages of the 1933 Federsl Ald allotmente No aporopriations
of recrular Federal Ald were made for the fiscal year 1934=1035
dppropriations for the fiscal years 1936 to 199 inclusive, were
made available withdut the requirement of matching with state
funds provided that the proceeds of all speclal tax on motor ve-
hicle tramsportation collected by a State were applied to high-
way purposes for which sush proceeds were previously pledgede
The Federal Toll B idge Aot, Publio Noe 286=756h Congress as
amended, Public Noe 195-76 Congress, also o:fered to ald the State
under certain conditionse These conditions were that all State=
owned toll bridges be freed of tolle Only this sstion could
establish the states eligibility to participate in the bene=

fits or the Federal Act whereby credits representing fifty



percent of the oost or value of these briiges, vhere loc ted on
the Federal i14 Systemy ocould de used .ur i tohing piobLlems of
Federil Ald and Pofcrsl Ald : ecund-ry funds uo to ore-half the
allotm:nte ¢Only vnder the-e conditions are st-tes qunllfled for
e Federal 414 allotmei:tse

In add'tion % the resular Fefer 1 214 s, propriations Cone
gress has also rade a: wripriatiore in the form of grante for
hirtwny ounstrustion and for the el imination of hasards to life
a$ railyoadehi;h -y gr:de osessing durirg the verlod frum
1903 thwourh 1941e For the fleeal years 1938 ¥.ro gh 1941 Con=
gress alm suthorized apjropriations for the constructiun of
secondary or feeder roads vhich are not om the Fedoral 4Ald

system of yoads ror rotential additiors theretoe
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