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E"E}Lm 4D STATE POLICIES IN THy . "OﬁbiRﬁCTTﬁh:* '
F TUE TEICRAL ATD BIGIVAY SYS‘I‘EM.- S

By Thos. H. Nacmn@ld. Chief,
Furcay of Public Roads.. -

" the twowyeary vDeriod since, in ad&iti«m to 'admi.hiétéx"ﬁi‘_ﬁg :var.?'

large programs of highrway coanstruction and ma.kntenance, t‘".e Stat

iz %0 be first loproved uoder the terms of thls let. "‘hio 1s'.t _'1:7':',',.

- & potevwortny sccomplisazent. It ds at once & promi,'se -and'aﬁ"ié-aﬁurmﬂ :

our fori: of goverrment, in thekmmdessm"ﬂéﬁﬁi@ of ‘chisgrea
: syeben ol interstote snd ute‘-cmngv ﬁg:.m'ays, thrw the ,je--
-ef:‘fo:‘t of $he scversign ctoteb and the Taderal .--uovernment e&
recogrizing the 2spiraticas of the sther. * | -

Gther nations ‘";ave i times e bailt g*e«t '_

uwnéer wilitary dictate, Iargelv for '**mm';osesiof conm‘é;

States pleas 2 gystem of ué,:rdys v,o sETVE ”le.x T)eor.:le ‘n tha

of scomomic froedom and na;;plness., .q;as_ EO‘F.’ v"_'mzali"eé in ¥
r2al mam of the majo yﬁ:t;ﬂ“ ot m.ga. 27e, thx, BO..CB"')‘!’.J._OIE 15 i:
¢ pational, tut like all otl‘;e*' o:i‘ mr gr at aat,don«ﬂl 0B z:az

" scheme hae “een huilt from faurs% on wp ard rot

CWe, of tae Mbau of ﬂz;"l’c womr’ _,.e prm;‘-.e-



yet we most cordially and gladly give the credit for its accompls

Yo the State highway depiriments.
The choosing of such a system has been & mos#--ﬁ-iffi{;&;f:.:_ti:"
That it has now been brought to & éuccess'ful'condiﬂsiﬂn ié' largelym

ta the selective processes which the highway departments have hm

oxercismg for yearg, Without this prior chsstﬁcation. which ha _m
the cause of constant and vigorous protests wheze local ami oftms

interests recoiled against the action af the State departments, the

welding of & great network of major highways covsri-ng the _ufho_x‘g n&!z
into a comprehensive plan could not have been poesi.bla. -The; 'i-ec;eni‘-
tﬂkk: largely narrowed to a process of Joining the selected syatem# 0
the Stateg, and here again the departments hive shown & wun&erful n:ﬂrit
of cooperation. Copflicts at State lmes have. been aettled in f
.onference around the table. It is more than evxdent that the .
departments aud the field organizations of the Paresu have car:
the negotiations with sincere good will andmtual respect.

' Tue task ahead is defised. It will be cmpleted N
 The present map includss 168 861 miles in thu ?eﬂem
ab:mt }0 000 miles less than the 165&1 maxim baaeﬁ ugon 8 car!
otal pnblic road miledge in- the United States of 2 sss 061 miles,
m:ile there remain some deta:ls yat eo be aﬁ,justea. the,; m
ha:n relatively unimportant and will not be allowed to caus
etween ‘the States and the 3urean. enly in oue case was it ﬁe' :
'or the Secretary to hold & heanng hefore n&i.ng hia dec:.s- 0, an
this wag saught by an asaociatiaa having ne ﬂfficia tatv.rs




Lo

onvinced Ly the experience in this matier that I Sta e uiuhway

partment saould accent Financial cenbributions f om any sourae_pﬁt ide

public revenucs unless nc otligation, actual or 1mn’liea is t-huéx.-ih-
enrred.  Thet vhich may aprear to be the wrover co'n‘se to fmlb
sy net Le in five years or less. Comiitions in ta.e Higawa,z fiala

have undergone the most &brunt and yunforeseen chang@.s.- Feen hi@may -

i.department st rennin free, morally and lega-ll;u'. to ._f:ollow.ti_;e' cmu‘ 'g
ictated by the most urgent nceds of highway se“'vice. 7 .
The State and Federal govermuente ars ‘in&ncia;."‘y a‘ble ami th .
Stete and Tederal hishway depprimeats are :dmini st:ativel'r and ‘uech-r
nically competent to tuild the roads in the ordé_l:_" of reatest i*@brﬁ&me"
n the different sections of the country ‘ﬂ‘i-thc..\u't' tne assistance or
vv_oluntary orgarizetion, if suck aid iﬁ the end shéi; 'become a anurceox
_'barrasa-ment . - |
As ivdicative of the task aheed, tie mmmnec::-ﬁ?'
yetems ae of Jawary 1, 1922, is EEC,OW :11CS. Q:?
mles are reported surfaced, or 36 mer ceat. The aeé%‘al aia‘;

Yo ayproved iz avous B0 p&r_cen_t of t-i’;e total .ri:,&

3d By be considered to tiis sameﬁe te:t co:.“ci en‘f

sare 7ro vata of improvemeny the ‘irst of uhe ye‘..r ;Ce’e..,_ubou*j

ederal aig h:.er**v“"s on Jul;: i, 1“25 are ,;:fm "'»&en.'cim efsn 2

les, and there =—ere under coustmctjibn 14,7 1 mles, _ .o’ca

miles of all types. Of these 586 milee vere zra ""-dra t?.ra nad



2,821 miles surfaced. all dbut & very small percentag, cf this.ml

‘& on the Tederal aic system as now estabh shed, and altncugh admit'lfe&’l i

ﬁh’e above fizure of 50,000 miles of surfaced roauways:.on -th:.s‘*sye‘t*em

s very rough, still it is apparent that the sur faceo. 1mprovanents.ad&&d-

iin the foureyear veriod 19z(-1923, have been equal to or greate*‘ B4 s
1 tre surfacins vlaced in all the prior year s.'

& carefyl stndy is telug viads, gta;.e T Qta‘;e, oi‘ 'l:he improvems

‘i:atvs of thic definite Faderal &aid s«stem- If thes’e est;matea" are—

lsund to be apvrozimotely correct, 4t the end o'F‘ t‘ms ,;ear there

.‘be about 60, 0CC miles of surfaced roaduays, and ah:mt 8 700 lm.les

»«‘._gradnu. This leaves 110,000 riles to be .surxaced.' ‘I’o sur:face this

mileage in the ensuing decade, that is, by 1931{» ’shere musb ‘oe an aﬂm

program of 11,000 miles of corpleted new cons‘n,z__'uct or. In aadi"é

_-_e_x;*:r;ear period there will nec‘ess_arily be aéae,c_i_- 2 -cqn,_giaa
10 the nre‘éent approved mileage.

Nor doe¢ t}ns ye+ represent the size of the a ’erti

truction program to bring this ma,}ar svstem &p to a ._sat!._

Operati'\.g basls in the next ten :;ears. _ 'i’nere are maay m

S.Yste'n crossxn* Imua.n resarvntmns N tianal i’arks and Ja J,o"'

i n' our ""estern and santﬂwestern em;nre- Thera are "ma

bndges require& ami a large m:ogram o.a_bmdge reccns,mc




the east aud soutl. added to. all tris is the ever incressing neé
The; rust te met. From the stan\,.poﬁnt of fmancz.n,, nev csnstmhic'

Yaller States, Zocusing in a :Esw lua.es aast and vrast acroﬁs_';_-

Stetes. ‘hile limited in number,

these in-between connect:

r no local develomment, where the piycexc&l obstacles to

Saureazu ucderstenis t!:

solution ""hd.s right sol tion c&n an*‘ must be f"
than one approach- & read:ustmant; -qf tne te*'ms of cooperat _n to met”f
pecific ex’traordinary _'c;andi-tinns;

ccnomcal ae slgn or canstmc ti tm-

?itn t}*e em.s ing sta' s bf

Truction, boun as to tV‘pee and exuent Eec*.eral'



- BIGHWAY TRAFFIC.

The indicated necessory improvement pragram on. the raadozr
~hizhway system is lerge. It mat be ccsufaim:red most &2 rious}.ar

in the light of the amazing grorth im highway traffic.

Econowic data is becomdng avallable by mhich we may measur
‘the need for, and usefulness of, improved highrays with cartamtv

and the conclusion is inevitable that the anmel *tﬂ.leage of new rnada .

i3 lagging behind the expansion of highvay traffic. Righwa..v tranmrt-'-g-. o

“1s seeking to serve more rapidly than the handicap of 'inadeqﬁ&ta" i

| is being removed. The State Highvmy e rtment of Ca},;fornia a.nd t

Pureau have made two traffic studies coverinug the State system, _the

‘first in 1920, the second in 1922. At the seme one }mﬁdred and tht'e ?

‘counting statione, the two-year mumerical increase in dailv traffig

' was 47 per cent, thus closely reflecting the 54 ‘per cent 1139!‘8&93::‘ 5

registrations. |

The Baltimore wilk trensportation .smﬁy slhowg .::3 spe :

the dit_yu-s supply new brought in bd m_-ﬁto:b b *ucl:. g31§19 N nl

Per cent reached tne city in this vey. _‘ R
The Comnecticut highray transpurt survey &evelopea vV

‘tmestion the fact that the direct cannections bet*veen pam}ati"

cénters ‘are the major traific lines, t.hat the traffic is reasa"‘
Pl‘oportl_ona; t0 the popnlation cunc_entratn.on in 't;hg'._p_e_nters di
conpected, and ta_n.{fne heevy traffic both in migmanﬁmm
Testricted to a relatively swell percentage of "hetotalmileage 3

Public roads within the Stete.
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"he Bureau's predicted total regxstratmn for this year ism
14,700,000, and for the following yesr 16,500, OGQ ﬁlua, ’“he ax‘;ensi
of freight and passenger lines is bringing rapi.dly ﬁo tha indivs.dual
ighway transport service, vhether he is & car orner or nat.

The report of Special Committee IV of the Uni ted State {}':
of Commerce on the "Relation of higlmays amd Notor ‘I‘ranspor'b to ame
{Fransportaﬁ on izencies" gtates as onpe of its vza,jor conclﬁsmns

el 43T hlghvejs in any area shnuld be a‘ble to c.arxy tha S
normal vehiculdr traffic of that krea, and, if the traffic '
economically Jjustifies the use of especially heavy trucks,
nighrays with stronser sub-bagses mist be provided. Thisg
constitutes & problem requiring perticular attention in the
design of highway systems end in the regulation of traffic. .
In other respscts presn.nt types of highways, present routes. .- .-
copnecting princinal centers of population and production,” _-;
. and the present tremd in size, weight and speed restrictions. -

. of vehicles using highwoys show a rotional gystem of hig}__am_
way develomment that should be contimued." -~

Highway traflic presents a cross sectwn of the busine

gncial life of the commztmq. U'pon this :f‘aact and the%defiﬂiw

traffic cata now telng gathered ey be pradma.ted thé"characts
amount and welght of E‘*le trafiic "’hich the highs«ays sh:ml
df:siéneu o carry. _ | .
The resulis of the Galifumié and Connecticm; transz:or
will be évailable §o0D. The ‘.Bureau is now cooperating sz
b3 szmilar traffic studies, and desires to svorlt alcmg th e 14

other Sitates as the funds available }}?mi_?.-.



CEIOEIAY FUVDE.

tares for highray turroses. There is particular criticism dires

bonés to pay for the i mrovcments. the teﬁ@.enc.:y- on _'bhé--; partef A

“uninformed wnd upthinking is %o condemn exvenditures For such

- beceuse they mre, in end oi themselves, large in amounts ‘I‘he £0

';:rﬁconce,rn by looking enly at ths Iiabilit.y aicﬁ of its st&tement-,vﬁﬁhﬂu

©comparing it with the asset side, ag it is to cnt:c.cue expemﬁ

' -for highway conctruction mithont tal:ing in*'o sccount. t“'me valmfof

scrvice hich Q’Jvh niahw-a;gs re.;dﬂr, deel tueir eanaina capacity
: e recogn-zed for years t‘ne te: *ri-’m annual las& due to m_
the =ceesidble saviugs, direc't- ard indirect, wh..cn aahrue ta ta.
mproved roads; a milk track taking tha '@il‘z c“’

-amers to the Ba*mmre market had to operate over e, f-;.-:ni..
ot urdmprcved. roag o r_each a suxfacgd_ rOk. The regcﬂ.ar pzuc

transpcrt'izg' mL: is 3 ceﬁts per-gallan.'.': .Ln tbis aa,s;e the o

f tiue truck charges hls Termer. 'oatrons 1,2 canﬁ par galla

':E‘or the swnmonths nemod irom Cetober to leril becuusa of {-t‘a

-nond:.t:.onss nese £F rmera are acta;all‘%* I)a.dné ?,EC?{)O &m&aly.' o

Haen the réé?iilar.ch%rge_s_,- or 18{} per miira or ﬁhe i:'-”'ere
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on #3000 per mile. This is the actual mcre sei cest fer iy G

ilone. Couciaering the otber treffic '-*hich ex :Lsts, it v*ould ’be ér:om- Co

In 1G2L the Ruresu pade & taorough survey of a" Hig,may

apenditures. Ths results are ‘illm:ilmtiug. 0f t-h? T.ota" $'L 936 ‘jSTi ;?2

Jere was expendad 3y or under the State highvay depanments $1k.3,2341 662

%0 ger cont, vhile under local authorities thers was. expende:i

623,345,110, or 60 per cent. Tuese Fyalors ditur eg ‘*"91‘3 Gi"'iaea a.s £

Expenditureg - 1C21 -
By or under cortrrl of ftate Fiwe* ay Deparume

Stete and State-aid coastmtion.... $291_,.973;,83,3

State and Stele-zid m.in’can&me.-..}."' "{1&,,..9, ;4?1'_}_._._.

Brgineering and atm s?ratiow heess 15, Sgl,gﬁ.’} YR

11 O1het 196ME cee {B) covieacanesn z;,‘é;fs;,e‘-;f"-,-;.'.','._i‘
Togal, sw.ms ......¢14L§, h}., "

Local-Em;ﬁdi‘éu:es -A;.%"‘ o

'Al:. *hev-x,avu, (a} 97,%;,5{: cag'

: .koml 1@‘:&1 e -';‘,»6{‘.“3')}46 uG— o
,Grana tot:a}. emn&ituess, 1921 ...”.53,'035,53 75




(a) Includes payments of intersst and principal of h* @my
bonds worckase of gravel fm; , quarrie s, ate. B
Kemembering that on the basie of & bi11ieﬁ-donér.-‘hi"gh
program tae division is HO per cent oxpenaed by tne Sua‘l;e and.
- ver cent by the 1ocal auﬂ:orztws. note the aiv:.sian m‘i‘ incmr

‘all highway wurposes.

Zotal Income for ll Ruyal Hishiay Parposég’l-- 1oz

Bcndﬁ IC!!O’I-I'I!IIs‘dll--ani-l‘-‘.il..wjg 109,273;-
Taxes l'-»ll-iu---o-..-hl--.-_ﬂ‘a&ﬂc.OOv-ii-. h‘l Ogo 01&{)

Votor Fees ...................,.,...,.,Q 118 guz

FEY s v s isumannsactonsaunthentrrradene bus 3685,

Tederal aid and forest funds *7&, ,;{3 225

AlL others ... . iviir it ieas

arend Total . . $1,1%g

* Trom Siate reporig.

tax bill loca}. Stats ana 'ﬁ‘eaeral
Ther fore, 4f the e ﬂad bean oo Himnway prﬂé}‘&.u ‘gla

property taxev Teuid o:.l:; have been remr'ed b:,r

Exami ns now the d'fvision of‘ hmcme f-f}"wo



-J_l-—

Incoae 1o Stete qwhwav I‘unds s 1921

State bonds and specisl sssessenis a. $1134 825,537

State £aXes, direst ivveserscnnirancias 1&6.606;,53 et

»

State appropriations fror general funds 2_‘\')_,'31‘_{‘35‘1#; ,
Turds from counties, ete..........vvus 29,302,553
Motor vehicle f8e8 ««vevevrnraneaiaasas 20L, 28"?4;1479 e
oL T - 3,273 985
Federal aid sod forest fundee..ec...ves 79,333, 226 ves

NiGCellaneons SOUTCES +eaterecacrines .i ID,-#_C}_H_,-#TQ_ .

- $405, 533.399 .

* There ig ap apparent discrepancy bet‘-:een St&ﬁe income
and expenditare, but it should be renerwbered that 3
the conduct of gubaic buamass, the two are: cr&marily
not exactly ceincident or correlated. The digerevancy
here is less thanm 2 per cent a most excel}.ent recor&--

Creui bing general propexty sox with both Sta’ce t.am
7 from counties, the total 73 18.6 per: cent. The: te:ns of *ﬁ‘adaral_ £l
:’-foresu fm&s,-motor vehicle end gas tax to*al % per asn,

;'bonds 28.7, i.e., 73.7 per cent om;siae airect pro:perw rtaxe_ “1’13.3

Zinfcm*ion is not aveilsdle to divi»:ie ‘c.he bcnd v-et;.rc:ner.ﬁ ,n:i in
'-'hetween property ta:xes and motor veh;xcle aml gas 1;ax»=a. .

- Tme is the real 'tmth. The leca.:. roads a“e the aa:ase of: p

ta:z;es for th,;.s @nrﬁose be:mg h:.grar. This clamﬂr abm.t ,'tams is'

at the wrong eanse.
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-from this source, including Pedersl taxes, were n:ore than $350,

-equal to &5 per cent of the income to Si;ate h:.ghmys.. zt ezceads

.entire tax 1bili of the railroazds.

The Federal Goverament has received in taxss on the moto

vehicle and repair parts more than double its eatire .expeﬁdijknre £fo

The greetest danger we face in dom'aleting' tﬁe Peder&laiﬁ _;
or the State sretems, are the drives aﬂaznst these mms a:o:' le
:‘oads, ané even for purposes having not the most remote relation i
highway itproverent. The very life of the hngway departme‘_nt‘s andz:aaje

highway program depend upon these revenues.

This is the stern fight ahead. TFroperty $axes cen end shoulﬁ

ray for the loczl program vuntil the majox ome is complete, 'a!ii;l if o

~ e&rty taxes are too high the locsl program of newiconstmtiyﬁ 'éan 8

gmaller for the time.

From this general discussion of the present 'situéti_oﬁ;"r'gnii

the experience in each‘State the r:.onclasmn is certain that"the

ment of the Federal a:a.é. hzghray system is ‘bhe most mportam __-’big

ahead not dbecause it is the E‘eﬁer&l aid system, -’ut bem@"-'it ‘5",‘

ment heav- trai

fic n‘*l mora anu moxe concentrate on it thas e



T

_‘the Bursav has oaly just begun. ﬁi‘here miat be éé‘h@i‘ :sied éloé‘_'
rg syarathetic understanding, and in t:hv.s the .xsuraau d&sires o
mee'!; the Stetes more than el way.  The ‘public is impatient.
__’demanamg increased high-ay service, apd this servi'*e can only be..

rendered by bvetter maintennnce, by as large an am&l prog,re:n o”‘-_can

truction of roads suitcd to the needs as the funds will-'germi'ﬁ, _:_

better copstructior, end by reducing coetis. 'Ihese o‘b"!ectwea can o_ ly :
_.'he accomplishad by more efficient aduinistretion a.nd eng*ineeri ns,
ma poszible by the great advance in the sc:ier:ce of hi@i:way eﬁgins&ri.
Ea.cl" State hes its particular problems. I*" some . ‘%’sates ha% large,
available revemues, ther too have the hesviest txaffic bro‘olems. B

-are plenty of thorps with the roses in all the Statas._?

MA}:RTEhANCd .

Sometimes questions that came: ‘bo me im‘ica‘he 2 fae‘in.v that the

Yut such is ot the'case. : The Bureau des" res 1;9 'm: "t tha" S‘b te

reagursbie benefits. Dojeetions are’ raisad i“" the ws@asad cona

apnears sl ted - for ihe tmff;c sewice ﬁemamied o_,

%1 be d;.f%cult or in.poss:ble d the cnsts w;i.ll Y unnscesaa:ri

Under the law the Bumau cannot yarticipata in the expenea‘b

maicterance. Tiis emnse- cm,gat to be :net from ths revemes f::'

iﬁétor vehicle 1iéene- feea and the gas texea 13:90'53& pow: b 3b.

i. e, it shm.ld be :g:aia hy the road ‘user. :'i': '
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_..'wiﬂ 40 more o decregss noirtenance cosue t‘mm m..;sr o‘l;har w

-‘-i'b e Bureau will meect the Stutes to the ulles., e"te::t camzzatibl@
ne lav 4o secare sveh copshruction.
Threre are supriementary practiaas v'hich g consida* dasi'

~for exsmple, the sveding of emvaniments end s‘ de . slapes of grad.ér

_other work celsulated to rrotect end thusg d&creaaa min enam:e t:i

It ie our Mudment that the limi tetion n:m mpnsa& :.m .i%he

Jallowatle particimeiion per wile vhould be ramoveﬁ tc- sn&’bl& "‘w £

‘pation on raved roadrmys on heavy traffic roazis: mt *esa *samn -t it 3
---x«ide. Thile 18 feet is recaried ss sufficlent *"or 0 "wa;r fz
':the 20 foet vidtha ars already *nﬂicata-xg a 1&«@9::9:1 maintemc

C&nd 2 wore useble —iith.

; q’i‘n@ﬁ CONSTRUCTTON.
The uroper balarce detween mintenance &m céﬁstwmetim 0

is ope which each State mey Tot alwayn ds;a*mine on S.%.a mﬁtﬁa,

'-'_"states have been *‘ﬂsrcea o build raaﬁs of 101%76:’_ t;_p_e_s bac;au.s
;of funds and a demand for & ia*ge"' mil&m th&n i.a justi‘i
“the mnintenance stundpoint vud nes.,asem‘y fz‘am tl‘ie strxﬂ& 1
_,isewi\,e tq the w:::lm. .

: m stage constmction mlxcws Qf t.‘be mxeam

'tag,e comtmctmn po_‘imr ie ao\m{i &aﬁ pr&f:ticab‘.l;" al’l x4

otk in gzw {;mt a;g;z_-_, ey be :‘eg:a,rﬁaa an t,rzis bas g pio?

t r:gs-.jggen_me ini‘;elg ;mwan pussib}.e, ‘asssmﬁing:ﬁz' ori. ine. alig
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Frocesses cugnt to be eimplified, and we are ready o meet econmnie

o thie charscier even to the extent of exteading pro,jﬁé’t agreamens
to cover rore trhan one consiruction seagoxn. Fou _e';:am'ple","- théz_'.g.'é,:?f
mary oads ~hico for lack of fupde have boen or.ly- .gra:dec". auic?.rn a:
vhich would be groetly irmproved by the adldition of sand r'harethe :

traffic is not too hecwy and whers the soil iws ol Tue clay _'and_gzn?qﬁ'

tynas. There are wepy miles of sush reoeds ian the great dgrxcultural
Stotes oF the Lississippt Valley. This materisl conid te a.pnliea u;
thip lapers thweugt suy *Wao corsiruchion stascns un¥il a maintainable
garface is btuils.,  he same nolicy could be follo‘feed in building-gra‘ve.f_
rozds wnere the material iz of the fine type and vhere water and roll—
ing 24d undue exconsa. fhe stase ccmtmcti.on- Yiey megt he
carried out in good faith. The Tureau rezarcs &g reai contrac'ts"ﬁtﬁe
gradirg projlects spproved for later surfecinz. There :r.s a real dangal
in extending madirz and dreiping too fzyr abesd o f the fi na.l cozzst

axd 2lroad; tids sima.t'ici exists to 2 limited e:«:i:ezit.,_' ot
0 build ag originsl co_:st:ructién

tho only possitle reaeou f'or the vee of toe stage cons ruct:.on The

fills. The greatest danger i stage . CQﬂbt’"ilut.n.‘On ies "*
o7 20t being able €5 socure funds Zor higher type surfacings.

ac t:ual’ v needed.



The character of- the subgzrade hes & very large effect upo t
stabilisy of the roal suriace. The difference bet;!:ééﬁ gobci’ ané poor
subgrade materials hes lomg boen recognized. It is & more di:éfiéﬁlﬁ".’
matier te decide vwhere ths boundery line exisgis bastweer a bad sozil a.nﬁ
ong that will provide adeguate supporiing power under amy mo:.s*ure

esondition. Recerily the Turean has placed = memorandium before the"-

district engineers calling for subgrade treaiments of rlastic éciié;
suchh as tiue clavs and zumbos, before placing hizh type surfaces. ‘“‘h 37
practice already exists in sone Staites of stebiliszing the subgz'ades
where bad soils ers encountered beforc buildinz the surface, and__“&h__i:s?_m
pracfice skhould be zdoptel generally.

Tiers 1g reed for coorsration Tetwesn the Tureau and the .S.;
in establishing the relzatioun between Field behavior and 1abaratoz‘v
analysgisg. It ig bvelicved that very simyie tests will detazmi:z_e' t%:se séi
vhich should be medified vefors surfaces ere pleced and tha‘.; t‘ue %.xeai
meny itself can be of @ gimple, scomordcal Syve. Silt'an&'-s:-mﬁ;_
both effective. Recentl;; tue Durceu tested tue effect of theaddi
of Poextland cement $o0 a clay subgrads with merked results. Gne;;a %
of cement was mixed with 28 parts of scil to a dedth of ozieﬁ'foaé-;; Concrete
slabs six inches in -.t:uic'i-:néss were laid on this siberade, anﬁ. ca
ing concrete slabs weres 15id on an unirezted subgrade.. ':’11& sla‘bs ﬁ?&xar
then tested under impact simmlating truck action. “The s;abs ou the ¢

trected subgrade broke upder lotds waich creoated z presgure u::d.s&

vheel Qf.'.lSI, 0C0 pounds, vhile the slabs on the 1m"ﬁr6atie.d_ .subgraa_;e ‘broke

‘under & pressure of about 12,000 pounds.  The bearing values of el
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frested seil showed grsa” inyrovement, :nd hea .zzixee it w&’a&r bad.
mrerently loet ity wlaziicitr, wkile the wtreate& coil w&s lastzc'
Similar resulits can Se obtained witl tae use of omer matenalsic

It arvpesrs thet wiilh very al"‘“‘Dlﬁ but 1Ltull*ge,.4 ;aetmds, the

stability of Dad scils may be materially ipcressed at an expe.mdl"urc

very small relafive to the resulis that may be secuﬁ*ed 1:1 tha ad tic::

t0 service iife o5 the completed roadway.

Generallr gmepkipz, the States cre fully coopereting in the
elimination of grade crossings on new somsirction.  From the records

of the Buresu, out of a total of 757 crossings Thich have been elimi-

patsed, 4C7, or 62 per cent heve been eiiminated Ty reloca‘-:ioia; 286, br'j
)

38 psr cent by grzde szparation. In P 16 c.; the proe,ress along this

“line in the work that has alreadr bf‘en done to ’ﬂrug c«bﬁ"u.t a sepamtlon

of gredeg, there ciill exist nany grade crossings on m;aortazw,t.:tra;?ﬁcr?

routes. It avpears reagcnshle and advisab'}.a that each S.t'é.t-e. shoula ae:f“.e
. defizite vpolicies fiving an anmuel program of créési:ng Glimnation fo)
improvement previdipg for more adequate protec; tion sm safegaarﬁinc,
ithe public.

Py

in dealizg with a problem of this kizd 1% is zlmays beiter to

secure adsmeate

. cooperate Tith

sach State in the e::aminaﬁie:z of-

the crossinga no*zv: x:t;—‘it«.

'_1n‘;,o ponsultat'* o.. s:(z'm' they fﬂust par‘hic...pam 11: sum R prosrans
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difficnlt to fixz upon an aznusl prorrram rmch wcruld wit..un a raaso:aahle
~length of time, slimipgate this squrce of danger fror our 'or:.nciw}. ‘higb—
ways without definite information as to its full ettent. "*here ..is Bo, '
reason vhy such a determination might not 'be made inﬁapenﬁen*ly of the
- progress of the consiruction program, as ikere is no reason 'rhy the

Cimprovenent of such crossings should not be taken up as sinrle pro.)ects :

- without waitinpg for the construction of the roads on wh:.\.h they occur
Jnless a policy of this character is sstablighed it is :nore ’chan lilm_;y

thel ths mosi danzercus crossings will not receive pnor atten‘bion.'

- 5AFETY AND ACCITHNTS.
Faile the grade crossing problem is one of the mostf--éerim',' i

there are rany accidents occurring which are not a product of +his

©ocaass.  Unen inpquiry, the Pureauw ’mﬁs tnat only e.a.gﬁt States attempt I

reep 8 compplete record of acmdents occurring on the highvays.

" These States ere:

Sonnecticut : Piiocie Island

Indiane Vermont
Maryland . v:. rginia, ami
Magsachucetis Wl uc:m::sin.

(I these States the automobilist is reguired 'by law in cese of an

‘sccident to maie a complete report to either the Gamri:ssi;'oziéz_t?.._ of Motor

ihe nearsst judicial official. In general, the lawe aleo provid

-penalty for failure to meke such & report. - in come of thess Sta

report forus include tyvical chetchas of the losation vhere the eceifen

~occurred, apnd informotion ae o ite ocourTence on a curve,




tangent, road intarsection etc.

In certain q'lrrasvhe:s adcd. ticnal

It appears to be very imporitant for the States to Lave co ulete

data covering this matier of accideants so that i4 will be possi’b

those in autbority to talre the proper stevs to a;.imana‘te causes:_ r&ich

are div ectl:r attributable 4o the phrsical cond:.*ion of the m{,hwaar

In the mein, accidents shoild be classified as to their resul ts

(murber dead, number injured) - time (daylight, dar‘:uess) - locat!.o‘
(railroad grade crossing, inierseciing hiszhways tangants. c“z.-vesﬁ_ fgraﬁ:es,
detoure) and ccuse (fanltr overadion, feulty equipnent, wear.her conﬂ.ition._
nighvay conditionj. [These slements of the couse of accidem;".

split wp into grester details. For i stance u.nder *he neadmg a_.

{forward or norwon‘sal). 2 narrow hn.ghwav. a rarrow ‘b*‘idge or cm&mr :
inadequate, 1rragu1m or. mnropev wording or spaci..g of si.g:;xs, 2

gua>d rai1 to outline roadway anc warn motonsts. unnecnssary Q‘b wecie
o view, failure to male prompt revsir ’eo holes or depr‘esgiéﬁs i

vaverents, exceszive CroWu. There may he ot.her elr: t '

ccndltion of roads which shomd te ‘nm‘ired into ...n case o:E hi

accidents.

FIELD INSPECTION..
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. importence of adeqraie ané commetent field inspection cannot 'be over—-

stressed. This ghonld extend to field tests of material "fh:.ch can '

be cneclked by the headguarters laboratory. There has 'been;a-grea,t

- improvement during the past three years, and most of the States

recognize the inportance of competent field inspection, bul theré'_j.‘.
iz still a %tendency %o sconcmize om persoanel to such ain eutest shat
- adeouate enziveerirg iagmection ig not always given.

This incdequate inspection exterds to bridge comsiruction.
Both the Bureau and the States shomld strensthen their work in thi.s'

" regard, and should resort to new methods of inspection that will moze

adeguately secure a compliance with the plans, specifications a.zxé;"
contracts. The use of a light sounding hammer for tes"inf, reinforcedr'
concrete bridse construction hes proven the presence of poor concrete R

. where surface indications were reasonably good. e 'profilcmetaf

developed by the Illinois Fighwey Iepartment provides a possibleiméanﬁ_'";-'
for testing the surface gecured in paverent consbruction and its prope

©use will result in higher standarde of worlmanship. :'i‘he'xisé- oﬁ’-‘_cﬁé‘:

wachines should be greatly extended. The general use_o‘? thie m)ch:.ne -
to check the compliance “’lﬂl conuracts in I\Tort* Caroline is h].gha.y |
. commended, and the resulits secured shounld lead to the maive:jsa}. fj.’
adoption of this plan of dstersining not only the adeguacy o:ftne
engineering can.trol. in the field, but of providing ame‘bhoﬁfor i
' settline with coniractors on the basis of actual wo:iki. déne‘."'--?’_. The
B Bureau %ill cooperzte wiith the States in he;.'ainc 'ho onez-at»e mis

eqm;ment fo a.ay extent desirnd.
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LABORATORY JONTROL OF MATERTALS.

Undoubtedly each State should establish its own _t'esting“].abﬁraf_c;i.‘;?-}
ikere has been such a demand upcn rmeterizl sources that too often the__-__'
laboratory examiration of materials has beer only & peper comﬁliant:’e;f_
that ic, the inforustion sscured hes had too litvtle effect upon the
raterials actually goinz into the construction. The responsi‘biliﬁ_:-f_'_'
‘or the use of projner materials extends beyord the pro‘_gra:n.tmdei‘ Sta@.‘.é".
jontrel. TIocal zuthorities would be essisted if the results of test's'_ -
ere made kaoma. For exgmnle, on one Federal aid job & sand was.

‘e jected which Tad already heen used or ovar 20C milee of county
cads. e plan of having the testing done at waiversity lsboratories. :
amnot be relied uwpen for any considerable taving progrem, nor can'a..'.:

ommercial laborztory compete wit.h the service rendered by & properly

quipped tes%ing divigion. Just half of the States ars now ope?'atirzg.__'r_;-f

tate laboratories, the others be:.nb ﬁependent wpon the come“cial

niversity laboratories. The inspection or m‘oﬂria.a.s at i‘bezr source A

$s kignly desirable, and this plan is ugsed by soze Sitates. -Tl:ere is
> reagon Why cement, for example, ghould nct be fested at the mam~ -

wcturing plant, and cooperation between adjoirning Si et,s purchaging - e

rom the eame mille wight well be established with :ces*al 1:13 econﬂﬂiﬁ" |
wterizl surveys would develop z:eiz sourceé'.cf cat enc,ls, and i:f these
wveyrs are followed by testing of the materials, 'the S5tate has at
wnd the information 611 vhich yc as“—* 1*5 conssruct;on 'nrogram *F;ze

rean nas esteb.u.;aec 1:. cach district & m,,teflal r,r.gl**ee*



- 22 -

Yooe L0 deve'op s holpiul gexvice o the States in this mappei. v

Tretfie gervice must be mainteined during coustiuction. -"It'."fiﬁ
rust be given greater sttention. The pollicy of mel ntaining para.llel
roites by the Stets, cecerding on thy contractor %o mn‘aa‘n drive- B

=aye only Then on the right of way undler coustruelion, as ns'ecl_ in e

S ortk Sarslira rof ofhor 3%atos, is provehly the mogt setlefactory
wractice.  The malptaizing of dejours is o froper expenciture frem”

Fodoral nid fuade.

TRaTPIC BNGUTATIG
Tis assneiction shovld unﬁer?& e 2t onee leace“salp in.

developing upifor: traific regulatiorc.

TEVTIOY E‘EQ TiE ORGIRIZATICN.

Ope vord in cleogiry sbowt versonrel trrining. *Exﬁa“untﬁlw
the highway oroblem verzius one of education. The men who céméz after
ue must be bebttor trained. Yhe O?ga::izations sk be .:t‘e-d f2om txm
Totton tien l.em“ irtellrgect youns min.  They mnst }:.ave. ac’:am :
broad ds'ealoment iz the “erious branches of the #oﬂ%«_ T.ley mst &15.:
the sare tlme get & iy minds in tune with the spirit of public:

Tue record eo far is clsan. Tet ue each in Hig m‘m heari;
regolye tp TRCE it_ on, wilvhout farvish, srd o the ever"asuiszg cm t-

of thir Agsociation and ‘%5 mfinﬂdﬁ 01 memoers- :



http://cor.trp.ctor

