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The Technical Program Committee for the Americanﬂoehw of@hﬁ,
Engineers Centennial Celebdration, — Messrs, Wallace I, Gmwiék 'I‘z‘a;ﬁci.
S. Friel, Craig P, Hezelet and Chaivman G, Donald Konnedy, asaignod. l.
subject that entices the imagination to wander in dis%mt t‘ieldt. ‘ﬂm
truly fantastic megnitude of this engineering product we prewntly t
highway transport, and the depths and ramiﬂca.‘hionn of its z:enetrat:\m
into the social and economic patterns of our nationmal 1i:€'e‘ defymllg
understending, The projection of its future ocutreaches the accepta&,s‘;;
methods of prophecy. Fortune-telling and crystal-ball gasing aro :imt:_r‘;
practiced by the engineering profession, It may e thet, 4in his aemp}.ata

disdain of these ancient arts, the engineer hitherto has f:crfal‘ka@‘ in .

gome measure means to the leadership of public thcught'ana,pﬁ'b;;@ pold
that he is by training end experience fitted to commnd.  Certain]
will be accepted generally that far-seelng 1eadarah1p La made&i‘
the whole field of highway engineering in a d.egrea far auz‘paa
requirements of the past, '

, in place of the illusions of the crys'bal ‘ba.il t‘h&

engineer now has proven teclmiques and yardaticks ayproaching*l 3

power, to ascertain the factual components of & sound;w clm‘mé._ oourse

into the future,



The American Society of Civil Engineere, calebrating Ma azxe-»
hundredth bdirthday, has the proof of engineeri.ng advances acrou 'braad.

fronts vividly presented by the exhibits of the Museum of Sai:anee. Prids

in the proven record of accomplishment is & natural humen rsacﬁian.
Complacency in that pride at this period can well be the real cause of &
disastrous loss of leadership, Having created his potent tools of ahg.h;fb
the engineer eannot now fall to recognize the consequences of their ui_t‘r
or disclaim responsibility for confining their power to construdtivpf p
poses, | .

In a recent issue of a Chicago paper, in a story asbout thlo:anvdﬁtﬁ
tion of engineers, appears the following sentence: — “Hmrever‘, ﬁh‘ekoldéf
line engineers alded by the slide rule, and the blueprint boys workiﬁgv m
anonymity, have long since proved their ability." One of the faéfs"s‘\ihé‘
mitted to prove the statement is that millions of Americens can ’z’wﬁi’fﬂﬁiﬁg
coagt—to~coast in three types of transport widely différant "inr charactar.
As a statement of fact, no-—one will deny its authenticlty, 'but no eﬁgi'ni
who knows transportation will agree that the geveral typas of tm.napor‘h
avalilsble have yet been integrated into systems of ultimate aconomic
potential, or even optimum present service, .The principle here i.m‘o}:md)
is of great moment, not only for highway engineers but for enginea ! ,

many other fields, since ldentical implications cut across many areas e:!‘f

our economy., The engineer, having created potent tools for chmgé,
taken on the responsi’bilities of a work that will never be d.om. W}v tha

is true becomes apparent upon analysis of the subject of thie d‘lﬁgqﬁas‘icﬁ‘



Definition of terms:
Crmmen usage does not distinguish the sense of the
termes "art" and "science'! along exact lines. The standard dibiiok_ri

permit a degree nf interchange between them, If traced back_tb’thgié

latin origins there appears to be substantial auppoft for moré'prééiie
limitations on the use nf the terms in a teclmnical diacussinn;‘§§; f§ri_
example: .
Art (L - ars) - skill in performance acquired by axpa#ignq
study or observation, and & systematic application of knnwledge driskgil
in effecting a desired result, ol

There is ample authnrity te limit here the use of the term tc»fk‘

the application or practical use of acquired skills and knoﬁledge_‘ i

Science (L - scientia) - an order of Systematize¢ knoﬁlédg; ¢i
or a branch of study concerned with the observations and classificétiun};; f
of facts, especially with the establishment of verifiable general 1a?ﬁ;,i ,
chiefly by induction and hyvotheses. | '

Science, thus defined, can and does exist as an entity with@gﬁAjf}

any application to the solution of problems,

Objection may be made that these definitions are~£oo’ﬁgrg§w‘w
limited, since there are marginal overlapping areas which‘havé th§ _
characteristics of both art and sclence, but this cbjecﬁiqn_does’péﬁf.
invalidate the conclusion of the discussion; so, first, considqtéfﬁa

current status and future promise of highway engineering aciehéa.‘ff

Science and Highway Engineeringv

A listing of the most important current researches, tests and;ﬁ



- & -

observations, extends into these general flelds:

Soils ~ including soil mechanice, soil ehzmiatry, 3011 mapu.
Construction materials - including asphalts, tara, stane‘anﬁ
gravel aggregate, cement, concrete and bituminous mixes, ;
Structural design of roadways - including subgrades, aub;bééegg
and wearing tops, i
Bridge materiels and design -~ including prestressed concrete, |
welded joints, continuous spans, deep foundations, | »H
This is still an incomplete list of the physical and ehamicallr
researches only now under way by many agencies and in many laboratorisﬁ.
Equally important are the economic and financlal studies of many ph&ae
such as: traffic flows, both qualitative and quantitative; &river
behavior; traffic capacities, including the influence of design: highw&y 
finance, including benefits; highway needs surveys; traffic forqpaating» f
in relation to anticipated economic development: highway net pattéfﬁé;lg 
including highway classificetion into logical systeme; rqgulat;on‘nfi°"
traffic, both loads and speeds, | ;‘:;
The laboratory facillties now availabia are extéhstve andfﬁ§§
not universally as yet, but there 1s constant Building. The #éa@ér
worker has been quick to make use of the most recent wonder quié'qu
ultra-microscopy, electronics, ultra-sonics, ' |
Through the association of research personnel in §1¢h °?$§ﬁ1?§§#

as the Higlway Research Board of the National Research Oouncil,d@vqpitg

of free giving and taking of new knowledge as it develops is PQ?hQQQ] ?9
fullest guarantee possidle of the certainty of future ptogresslqglﬁhé

science of higlway enginsering,



“very element necessary to insure the advance of our varifia
knowledge in the broad phases of highway englneering is 1n operat
The scale of operations is becoming adequate, as the Maryiand and
Idaho cccoperative tests bear witness., The interest in research o
officials, industrialists and users, is constantly{focusinggmcrelq
closely on the same objectives, .

There is the inescapable conclusion that progress in the{ééiéncas
of highway engineering, i.e., verifiable knowledge, wiil,g@‘gﬁaaﬁilif

forward and be ccnstantly adequate to our needs whenifullyigppiied; ,

The Art of Highway Engineering

Future performance in this field is uncertain. curreﬁtl&,kperfii

formanze is inadequate and has been in the past, It is in this‘fieldxir
‘that the highway engineer must exert a mcre determined leadarship., |

Progress in the realization of an adequate and efficlent highmay?f

transport for all parts of the nation will be governed byAthe_degree’;f;

which the highway engineer and highwsay administratbrS'are ﬁérmitté&ffd
carry into effect the science of highway enginearing included in tﬁa
complete concept of highway administration, There are certain "muﬁt‘
for the highway engineér or adminigtrator himself, k;

The highway engineer must recognize that the field of hlghwa'7
engineering is not confined to the constructlon and maintenance of th
physical structure of the highway. He must recognize msre fully tha$
his responsibility is related broadly to the development of highway

transportation generally, - that the purpose of highway engineerxng
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is to move people and goods guickly and safely,

The highway engineer must recognize that highwéy tta#é?Qf
is an integral part of the economy of the nation; Devéldﬁméﬁéi&fl
highway transport system adequate to permit national econémié dﬁﬁ,a
growth requires also the dete;mination of the proper relatioh~$ét§e§ﬁ
highway transportaticn and other forms of transportation, o

There must be recognition of the need to fit highway transp§rtdé
tion in urban areas into the changing character of those areas;‘ It ﬁﬁé
be accepted that "decentralization" of urban areas, whether good 65 3§&
in theory, is in fact in process. The automobile.is re—making}ﬁﬁéf ‘i
American city, and no problem in the immediate future seemsvto'offgf i 
greater challenge than the problem of guiding the re—developméntvof:'
metropolitan areas to fit the desires of the people inspired by thewﬁeqf;f
flexibility of highway transport, Proper planning of highway and
integrated terminal facilities can do much toward stabilizing old;vénd |
creating new, values,

The problem of safety requires a direct and indépendent’attack‘?

rather than treatment as a collateral adjunct or by-product 0£~°t§§? 
activity., Important steps are: |  ‘:
(a) Broader application in highway désign of prinéipléng;>
already proved. » e
(b) Improvement in design and regulation of vehicles;> ﬁﬁ§§ “
opportunity exists for changes in physical design to redugéfgf
not only the number of accidents, but also the sericﬁéhgsgjé? 
their consequences,

{¢) Action toward greater uniformity of regulations and‘;'f[; .
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improvement in traffic control deviées, particuiarlyfi#”?

highway signs, - -

How to evaluate the future of the art of highway engineering, tha
is, the actual application of science to secure desired results,"
these perplexing questions, How much highway 1mprovement shall be under—
taken and at what rate? Decision upon these questions does not 119 ¥
directly within the authority of the highway engineer or officia;. Itvi
within their discretion to become the advocates of two essential concepts
The first of these is that owr highways must have a completely integrate&
pattern for improvement and continuous maintenance, no matter how many

systems or classes may be involved, and their future administration by~th§3

several units of government must be cooperative and not competitive, ;Théfﬁ

second is that this important objective will require & complete o#erhaul?i?

ing and revision of highway laws in most of the States, ‘_
Down through the years of history the highways have refleéted bhé‘:é

efficiency, even the integrity, of government, A common hﬁt mishakﬁn.be,fﬁ

lief is that great road systems of the past were built asvmilitary.
highways, The fact is overlooked that these systems were built, afte
conquest of territory, for administration and economic development’
and not primarily for milltary purposes.
The conclusions that emerge from this brief review of a suhjec
of such magnitude and such diverse ramifications are: first, that wejmay
with confidence ecxpect the science of highway engineering to’ grow and’to
provide new and refined knowledge reascnably adequate to our needs';” 4

second, that practice of the art of highway engineering will be seriouslyi
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handicapped for an indefinite period, should we fail to revise and to
modernize the laws which govern highway develovment, .
If there is any disposition to guestion this latter conclusion, 
consider one essential element of ow highway administrations, - the
technical personnel. No matter how sufficient tho seclence, i.8,, the.
knowledge of how to design, construct and maintain roads, the applice-
tion of the knowledge will be inept without competent technical organx«v
zations. How many of the State, city or county govermments have now
or are 1n the process of meking effective laws to adjust salerles,
provide reascnable retircment annuities, attract engineering graduates
to enter a career service, or extend in-service training to promising
employees?

The futurc development of the art of highway engineering will

be a test, not of highway engineering science, but of government itself.  "

e e

The possibilities of securing for the common good the constructive

and desirable services of highway transport made possible through
science, and of climinating the destructive elements, will be determined
by the progress in better laws and effective organization of governmentQ’
The highway enginecer necds to assert leadership in securing, through

a thorough modernizing of highway laws and governmental organization

for highway administration, the opportunity for highway enginearingh

science to mature usefully into the art of highway engineering.‘



