Outline of talk before a group of Beserve Officers
engaged in research work in various fields.
The Pentagon, Arlington, Virginia. Sept. 12, 1950.

If the two words %¥ip off the tonmue as one i3
is baconse of thaeir lonz zascociabion.

A8 long os mez“e has heen & nodern hizhway
foprovenant progres, that long and longer hes there
been a mors or less ormanized prosrvan of study of the
means o tale hichways btetter and hishway transpord
mre serviceatle.

infeed, the devising of hotter wayg of road

Mmilidinz zoes baelk rmueh farther $than the rodern periods

vy
o
o
o
$uf
5
[}
&
=,
5
o
0
e
[

and the names of the sarlier road
fov remermberel are hess of the few who, nnwilling
o foliov scoustomed vays resscned oub what they

belisved to be better methods.



The Trenghnan - Plerre arie ressaued {1716m179¢

firgt to »roclein the neesd of constant einteasnce
and £irst fo mild o erowned foumdation - the

devalover of the methods which Yapsleon mt inko

effeet to Puild and preserve the French road systen.



The Inglishren - Thomas Telford {1757-1534)
introduced into imzlend retheds sinilar be fthose of
Iresazuet in France, relying on the firmness of &
larze stone foumdadion eorefully 12id and ‘reved with
smeller stones (foundation sbtomes 10 = 4 x & inches)
AIDTOE.

to sozrort the broken stone surfzce layer

10 inches).



Th:  Scoftchman iohn ionden Vf-?a.m‘»,riam {1756-1836) .
ﬁmt o state the »ripeinle thnat the sarth subgrade
mst sarmord the sraffie loal, he sharndoned the raved
foundation and relied on z esrpact iayer “reken atone
$o wvaternroa?f the enrth sﬁ;port and tale the wear of
{raffie.

Fis marne survives in onr word malcdsn which we
use $2 Jescrile = bype of roszd essenblally diifevent
from Ehosz wirdeh Vaclidan mils.

Yanacants theory failed $o0 wake zgrount of zn

fmortant Sores ~ the forse of ecapillority.
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The Womans ¥new how bo build roads that would
outlast the szes.

Ther il them of U massive courses fronm 3-1/2
0 5 feot thick overall.

The Aprian ey rerzine iodzr a tomment of intiqu
vhiech oo rodern road Bnilder can use &2 a vabtiern
becatse of 3%s zrect costliness. Omly the fiat and
pwer of = wodern Casser conld set sside the laws of
economies thald melte the Touan nethods impractical in
mr day.

Fitler nicht heve done i%. 2talis Jdoesntd ceenm

to undersiand the need for roods,

Al of%ards of modern rozditmilders, beginning
vtk Treszouet have hesn dirvscted $o the finding of

mans o obhdain Forman #bebililiy 2t 2 cont congizbont

vith the cconomic sysien of the modern warld.
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5li hitney Tlale {1795-13836) imvendor of the
$ome “rusher {1353). Tiret used in Jonbral Park o
emsk stone for conersie. Pirsd used to wroduce road

el by Fartford, Conmn.{ 18590
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henee {l*§9} and

Hrst Znzlizh watent o Olark and Dathe {1563}, Tirst

wed in T. T. in the TU.%.Arsenal srourde, Fhilsdelinhia
{16693
Thezs Htuvo noehines - the produet of indivridunl

Iventors 1ilke most of the = rances simes ~ade in the
gyigion of nmechenical means 5P road consitroction.
Yodern produckion studiss sugzest ihe nesds of

nvendion.
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The great driving force of the =odern read
zwement - Now Tehicles - bicycle, sntomobile, irmek.
Ticycle whick started i, bringing about
Prgetically simultaneous craestion of first State '
Bighvay Departoent (Few Jersey, 1891) snd first Fedsral
Agemey {O0ffice of %oad Inquiry, 1893). Toth in their |
orlzin essentlelly research and prumotionai agencies.
The latter the forerunner of Pureau of P’e:biie_ Enads
wiith was only 17 years old when I. entered its service
of research and edncation,
Small wonder that $0 me the words Highwsy and
rasearch have zlwsys secued Inseparadle - like the
1iitle Seuthern 2irl who didmft Ymow until she grw
up and went up YHorth o tolleze that Danyankee was

two vords.



‘8‘

These were Gays when most thonghi and sindy was
devoted to the development of ways ;of making hetter
mad surfaces.

In the South « how to overcome the whesl.niring
proclivisies of southern red clay. The sand-elay road
First extensively tuilt by 5. H. Ovens, Superiniendmt
of Boad Comstruction, Richland County, S. €. Develops
by Spoor and ethers of Public Roads.

Zarat clay roads in Iouisiana.

In the Forth - how ﬁo lay dust raised from the
wvaterbound macadam surfaces by auntomobiles.

¥Yolesses road in Dept. of Agrienlture ground.
¥aste sulphide liquor from pulpr mills. Typlieal of
other vroposals for use of surplus and waste prodoctis
thay come to nothing - Tide cobton reinforcement in
bituninons surfaces; will rudber in asphalt be

another?
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cther early research.

Daterzination of the road Wildinz cualitles of
varigus recks - devisins of metheds of %zesting_ Page
Impset Machime, by logan Waller Page, Director of
R - student of Shalser.

Ei{tominous materizls and methads of testing =
Prevost Fubbard.

Cement snd Concrete ~ 4. T. Goldbeck, F. H. Jacksc
‘{now President imer. Come. Inst.)}

Surface wear; expeniiom and contraction of Conerete

zx;;eriéental Foads « Connecticut nvem . Learned

gome lessons we didnit heed - such as Joints im Comerete



Two highly vrroductive lines of resesrch the
result of damage to roads by trucks in Weorld var I
foils ~ bsgun by IPR in 191% - Developments,
flassification.

Correction - Terzaghl ~ Fogenbogler _
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Bffects of Trueks - Bates Road - Arlington {vhere
Pentagon now stands)

Bates Rozd Tests in detall - Fatigue |

irlington Immact Tests — Effeets on tire industry.

?a.blic Toads sirain measurements {stress). Conjunctionm
of losd and warping stresses found critleal.

These tesis the dasis of cnnai-ete ro=d design, whieh
carried loads withont$ serions damaso mztii the
second ¥ar.

18,000 vound loads less than 8 per thcusaﬁd prisr to
1930 -~ in 1942, 86 per thousand. Traffie volume
inerezaed 3 times, hence 30-time inerease in
excessive loads, a ¢avses of rmudh of the damagze
now gvident.

Pumping

Heeessary to redemonatrate - lMaryland Rosd Test.



¥aryiaend Road Test as example of cocperaﬁon.
Fighway Tesearch Zeard coordination - Board

orzanized iz 1920, Tuncilons.

Industry cooreration in Varyland test follows
nrgvious inshences in irpeet, hillwclisbing

znd hrake tesis.
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Effocts of wheel loads end grouy axle loads on roads
snd bridzes - tan&em‘ zxlagz.

meressity for length - Fadlic rosistance and ite
‘ Panldy rsesons.

Same relation between lengih
of venlcles amd enrvature of
sgvePal clasgsszes of vebhicles,
Bffeet of length on passing
Grosg lead 1limits 1llogiesl.

reononic Study (cooperation zgain) Deseribe.

Is traek now Ariving force to chanee of road
dssign?
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fenesis of treffic research - Personal experience -
Taft. Barly counts as incident of physical study.
It faught more - idee of systems..
brigin of State systems '~ Federal Ald System.
Personal connection ~ Eiisls of size of system - 7%
latter an early instarce of way in which research
has influenced Federal legislation.
fate traffie surveys developad principle of traffic
distribution end growth - during peried of 1920%
Also pericd of mest repid growth of improved

roads in restricted systems.
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fagden=Carturisht 2ct « 1950 - 35 ¢ fonds = orisin
ot nead.
vighwey Mlanning Meverys - Cheracter.
Berly uvae in Sell Ronds ond FP@G-EGRdS ~ another
inatance of effect on lapislation.

300 veiloles wor day bronccontinental,
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mm Capacity Jtudies in 2id of Plunninz Survey -

indleative of desism sirmificanco of teeffic volun

Pasoing - Trongvorse distzibution - Insed
Bffoct of Sight stance
lateral obstructions -~ Lffect on lane width

lane width ~ effect on Capscity

Ftudies of hill-climbing ability end Irel-ing -~ Cooperad



- 17 -

'agerrggional Highways -~ Tirst use of a‘ll studios 4n
laglisiation.

Suggestions regarding cities - bypassing vs. throw

roudes.
Bypaszing city conter.
Brpresswvays -~ Uses of capaclty studies - Capacity

conpared with street 0 to 1 Hixing lanes,
' Hoamps, ote.

Parking - Where - How - “urrage



opposits Tendencles now evitent
Concentration on major ki hway ve. dxtonsive
ivproverent of local roads ~ Another use
of research data in local Hond Peport.
Nawenersenca of toli hishware - Couse sndbiythy to ho

Major problems now mein ocononie, finaneiul,
sdmindstrativa.

Intel withdrawal with Inarease o sids.

PMannin: survays toach road svsten st Do Jenlt
with as balanced wholea = Thiszs 1des conflicks
with 1dea of "wy roast Lipsth,

Forgher hiszhuay nrogran depends on snswevs to those
polley oucaticas.

Flzhwvay ¥eeds Studies - Synth®sis of plonning surveys
L5% of ayste: weaving aub in 10 yeara.

Continuing Prosran over # Pillion a yese.
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