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agoe e knev should be done.

 New York, N;'Y;“_
" October 13, 1920, -

Address before New York Institutc of Consulting Engineors.

It is truec that we have spent large sums Tor road construcn-;'ﬁ.’
tion, and it is truc that we do not now possocs the full value of
our expenditurcs in adeguate highways. Bub should v actually -
expect to find the full valuc in such an inventory!? B

If you should take time to calculate all of the money you
have spert to clothe yoursclf, and should comparc the sum with the
value of the clothing you nov possess, you would be astorished af
the result. But, though the valuc of the clothing you now have
ie but a small part of the expenditure you have made for this pur- -
posé, the expenditure has not by any mcens been lost. It has been -
a necessary living oxpenses The [igurc of speech is a homely onc,
but have e noet been doing much the same thing with our highvays?

Our expenditurcs have kept us in roads -~ roads which have carried |
our traffic from year to vear until this year we will carry naarl?
8,000,000 motor vehicles in addition to horse~drawm traffice 7

I will not try to answer all the argumerts that have been a&—_
varnced here, but there is much in the recent advances we haove made.
to giva cause for a decidedly optimistic feeling aboud tho future
of highvay development in this countrye.

There ar¢, hovever, wmany things that we must do, and it is
a great pleasure to meet with the nembershlp of this Institute vho .
should be able to dircet attention towvard theso th;ngs whlch are .
NECESSAry. o
The problem of highway building and mairtenance has not had
the proper anount of attention from the engineering proicssion, :

4 but we can beliove we are nov going to meke up for some of this.
neglect becausé nowy for the first time, there 'is a united publac

opinion supperting us, and we are able to do the thlncs whlch long

Some of these things I wish to outline, if you pleasa, in &
program which I 4$hink you can support, and I hope that what I shall
have to say w7ill be sufficiently congtructive that ahen.you g arm :
from here tonight it will not be possible fer any of you to say
of our highway situation as Hark Tvain remarked aboul the weath
"that everybody discusses 3i but nobody does very much ebsubt ity" o

First, let me direct your attention to the nature of our prohﬂ”f -
lem. It is not a question of hether we shall build brick highvays .
or asphalt highways ar dirt roads. What we are trying ic do is te -
provide service - adequate hz*hway service = and the engineers of 4hi
country must provide this service with all types of rcaﬂo, hut*, -
any case the roads they build are going t0 be the very: ‘cheapest that
will satisfy the demands of 8,000,000 motor vehicles, as-well as. hars
traffic.

We are working under a pressure difficult %o reszat. We are :
not so fortunate ms the early railroad buxlderv, who had simply o
build & line of railroad and carry over it & traffic which they could G
comtrol, and vhich, indeed, they must need build up by ealan;zatlnna _'ﬂf




| '; meetinzs which have resulted in the formulation of plans %o intere-

ﬂ'r_users ard the public zererally. The meetings will be addressed hy

. majintendnce and administration, ant the respsn51b111t‘es of the rnad

We do not have to wait mtil our trafflc is. develeped - ng have
1* “thrust upon us writh 8,000,000 moter vehicles demanding better rnads{
Nevertheless, wo must take the time to do the things. vhich are get
don upen this proszram of vhich I am going to tell:.youy ‘all the tlme ﬂi
bearing in mind that our real problem is the furnishing of hlwhway '
service.

The specific problems which are raised by this heavy trafflc i
so suddenly thrust upon us are: first, those relating fo road constru5-§
tion and maintenance - the ftechnical engineering problems; second, - f
those relating to those gualities of the roads which are defermined
by characteristics of the tralffic - by the operating requirements
of the traffic - in which we are concerned with the type of the road,-;f
maximun and minimum srades, the eliminetion of rise and fally and - =
curvature; thirgd, those problems of sconomic valucs Thus we have _
separated all our problems into three groups, and in regard to ‘thesa
three sroups we have two major responsibilities, as I see it. Flrst,”
we must develop certain fundamental information; and seconﬁ, ve
must disseminate that information - we must put it inte the hands _
of the men who will use it in building up this hizhway serv1ce, nhlchy
is our objective. '

Althouszh it is not directly under discussion here, I shall S
first touch briefly upon the second of these reupan51b;11ules, that‘_JLf
of dissemination. Believins that ilere are not nov a sufficiert
number of trained hizhwvay ongineers in this country to supply the
demand for men to supervise the construction of hizhways as rapidly -
as we need to build them, the Commissioner of Education called a come
ference at Washington in May of this year. The confererice was at~
tended by prominent educators and ensineers and repreSEntatives of
the automotive industries, .

" This conference concluded that in order to build up & sufficlcnt}i
body of irained engineers capable of suiding the development of our
highuays, it would be necessary to give more weizht to the study, af
hishiay enjireeriw; in the curritula of our colleges and fechnical:
schools, and perhaps tc 5o clear back to the hl”h schools to begln
- the course of traeining.

As a result of the conference a. permanert commlttee was
formed, of which the Commissioner of Bducation is Chairwan, and” an
which are represented the educational ingtitutions, throuhﬁ ﬁhe_S”
ciety for the Promotion of Encireerins Bducation; +the War Depari t
the Bureau of Public Roads; the sutomotive industiries; and the Ass
_ciation of State Hizhwvay Denartments. This Commitiee has hel& seve

the public in proper hizhvey en;ineering and transpori edusat;an and
to develop our educational progrem for the &1ssem1natzon of naces-
- sary information.
_ "As an illustration of the methods that are bezn«-amplnyed; ;
-series of road conferences will be held at the: University of Plttax_
on the day afier Thanksgiving Day, to vwhich will be: invited the road
builders of the State and surrourding section, the teachers, the road

' ‘men gualified to present the various subjects of read cnnsuructlen

users and publlc in comneetion with road censtrucﬁlaﬂ, and thnse




-attendance will be urged to take an ac-ba.ve and reSponsn.va part 1n_ :
the prosram. 2
I mention this simply as one of the means of br:.ng:.nf* the prab-
lem to the attention of the public and those it is particularly des
able to interest« A number of committees have besn- f ormed under the‘_
permanent commitiee, and these will serve in various ways to keep -
the attention of the colleges and engineering institutions focussed
upon the necessity of training men for hizhvay work. They will alse
serve as the medium for the dissemination of ivformatiorn which has. ™
already been gathered and vhich will be gathered by the severa.l ar‘encies
cooperatins in the movement.
Takin: up the development of fundamertal lnfomatmn - already
a considerable amount of work has been done by the State nighway de<
partments, the Bursau of Standards and the Bureau of Public Readse:
Under Mr. Pase a great deal of work was done by the Bureau of Pub}_ie
Roads in devising me‘thods of laboratory control ol materials.- This. >
work was of such basic character that, althouzh conditioms have s:mca
chanzed very zreatly, it was still of great value when the test:mg
encineers of the State hishway depariments and the Buresu of Public
Roads met recently to revise the stendard methods of teshmu hizhwa
materials, The standards adopted by these gentlemsn cover the testi
of practically all highwey materials, and represent the most approved. _
practice. They will be published very shortly by the: Bureau cf Pu’blm
Roadse
' This work has besn so well done that it is not nov s_::_ne nf m:_r,
major problems. Whet we now need most of all is research to develop.
better methods of hizhway desizn &nd to bring out the economic rela=-
tions between the cost of n}."hway constructlon and the oFeratmn of
hijhuay traffice '
It is highly des:.rable that these researches- Bhould be cons 3
ducted on & national scale -~ that evéry agency capable of assisie
int in addinz to our knowvledse of these maitters should be brousht
into cooperation, and its efforts directed by some coordmatmu
acency to develop the essential information without lopt time or
duplication of effort. The one agency vhich seems best fitted
to correlate and harmonize the individual efforts is the Nat 118
‘Research Council. Indeed thet body has already eubls.ned a prost
and appol“ﬂ:ed commrﬁtees to do this very works . >

the Bureau of Public Roads, is cha.lrwzan and the cmﬁstee' o 'oa&
waterials, with Mr. Mattimore, the testm'“ env‘mser “of the Pennsyl
vania Hishway Department as chairmane "‘hese cmx’btees heve . all
started work and some .of the results are réady for puhl:.catmn.
The section of the Research Council to which these cmrxmﬁ:ta
repori is the Engineering Division represerted on vhich are such‘
oroups 25 the American Society of Tivil Enzirsers, +4he aAmerican So
for Testing Materials, the Vestern Society of Enoineers; the. Societ:
of Auwbemotive Enginsers; the Amer:;.can Associpbion of S’ta’he Hz.gh"mY
' _-'folﬂla}.s: the Bureau of Publiz Readss and a nmnbar ei‘ a%.hers, I‘b
-f'*:muld seem. th&t 1;1115 Inst1+ute should be a- member. e :




In connection with the hlfhway research, it is proposed to form 3
an advisory board, not of three men as has been proposed here; but a
board composed of ropresentatives of each of the large n&tlonal nroups
interested.

Urder this adviscry board the detailed researches wnll be ool
ducted by the several agencies which they represent, but each one. R
will occupy a definite place in a well defined, camprehenslva regearch
program, conceived along the three lines I have mentioned - that ‘is,
construction and mainterance problems, operating problems, and econcmic A
problens. s

I presume that the notices have already gone out to the several-.
agencies I have mentioned, asking for a conference here within the '
next month. The progress reports which will be read at this meeting. -
7ill consfitute virtually a complete survey of the research work = -
which has already been done and vhich is now under way; and I should: -
regard it as hignly desirable that this Institute should ba repre~'
sented.

As an illustration of the character of the work that has been - -
dore let me describe very briefly a series of tests which are now
belng made by the Bureau of Public Roads. As you are avare, -ene of
the most destructive forces with which we have to deal in the'dssign
of our highways is the impact of heavy motor trucks. We have knowm =~
this for some time, but heretofore, our knowledge has bheen of the mest
generzl character. The tests we are now conducting at the Arling=-
ton Experimentz} Farm are revealing most valuabdle information as. to
the intensity of the impact cauvsed by vehicles of various weight
operated at varying speeds, with different loads, and distribubion of .
load, and with different proporiions of sprung and unsprung veizhte
The method we are using is similar to that by which gun pressures are.
measured at the rrankford Arsemal. It involves the use of these: heat-u
treated copper cylinders, a half-inch high and a half-inch in. diemets
(indicating)e 3By a suitable comtrivance the impact of the truck:

~delivered te a cylinder, which is defermed by the blow, and thaf”_
of deformation is a very accurate measure of the intensity of the'blﬂw
Tnis flatfened cylinder (1rd1cat1ng) has been subjected fo +hﬁ Tmpae
of the rear wheel of a five-ton truck running at 15 miles per hour aml
drepping on to the cylinder from a helght of one-quarter xnch-.~£ -
the comparison of the deformetion resulting from the impact i thﬂ
deforma*lom uvder Soatlc loads, e have found that the effect'

1oad an the uheel which delivered the blove ae have condncted
sards of these tests, until we can predlct very closely whaﬁ‘bi,

u;les pe“ houie
e have conducted another series of tcsts ‘in uh;ch we By
plied impacts of various intensities to road surfaces of ! ﬂlfferen 3
types; and as a result of these tests, I ﬁhlnk ‘we. can ‘say very. def_
1y, right nov, vhat thickness of slab of a given type is necess ¥
carry 2 five~ton truck -~ at least we have established certaln ‘limitge
In California we are conducting a2 siudy of the entire State A
nighvay system. Ve are concerned there not anly with a study cf thB K;:t




adequacy of the roads tuat have been built, but with prablems of
maintenance and economics on a large scale. We- “find thet some .
sections of the roads have broken down, yet we are ot at’ all cop=
vinced that they have not been a good investment. ALl of us know thet
it is better to have some of our structures fail than to Spaﬂd 80
much money that none of them can ever break dovne .
These are things which the Bureau of Public Roads has done. Thé
Bureau of Standards and the various State laboratories have also nade”
valuable constributioms. You will see therefore that much has been
acconplisheds The plan now is that with these things as a basis we
will go on to the establishment of nev facts in accordance with.a’
national program under the Research Council, extending our studles
‘far enough to include every state and every kind of condition. .

In this connection it must be borne in mind that road problﬁms
ars essentially local problems in their detailse Sc¢il and other.
local conditions enber into them to such a degree that research car
ried out at one point is only generally applicable to other condx~'
tions.

I may say that at the present time we are arranglng to estab-
lish a laboratory in one of the Western States, not to:find out - hovr’ 1
build roads of such high types as you reguire in New York State, but
‘find out how to build cheap roads properly. There are places in our .
Western country where the roads do not carry mors than 15-automobiles
a day. Yet rcczs must be built to accommodate what traffic there is,:
and I am convinced that we do not know all, by any means, that UB sheuld
knov about hov to bulld roads for such tonditiens.

However, to revert to our program of research = I have descrlbe
a few of the things that huve been dones In gensral they are in the
nature of accelerated tests conducted on a comparatlvely small scal
This work dees net cost very much, ccmnaratlvely, bub in carrylng
the work further some tests will be necessary vhich it will be vgry V
expensive tc conduct. I have referred, for example, to the tests wa:
have made to determine the effect of impmct on various types of : pave=
ment. These tests have been conducted on comparatively small siabs
We can select from these tests a type or several types vwhich glve.
prom;se of adequats service, but to ver1fy our conclusions. 1t ‘
be necessary to make observsiions upon these types“urder.actna
albeit controllable itraffic. Ve are going to do precisely that.
" this time the State highway departmeri of Illineis and the Burea
are bullding in Illirois a two~mile section of eyperlmentall
will be surfaced with a number of types of surfacing materis
soon as the road is completed we will subject it to forced traffig, 1
you please = not ordinary trafiic, but a truck traffic rinning. ab
certain prescribved rates, loaded with certaln p*escrlbed 103&5,
all conditions controllable.

: When we go into experimental .ork on that SCale 1t blll Ty
@ great deal of momey, It will take so much memey that it is not. -
‘1likely that any one agency can supply it, but all of ‘us vorking 1o
gether can furnish the means = and unot only ihe means dut the diverse
points of v1ev that are so essen%zal 4o & preper salutlﬁn af nnrvp
lams.

; . The National Research Gnuncll is simply the: caord;naiaxg body
"fvhlch w111 dlrec %he attack of the various agen”ies te*the polnts




vhere they can do the most good. This Instltute gan. aontrlbuta 8
deal for the public good, by +aking an active part in ﬁhls msvemenﬁa
It is not money that we are asking - you can contribute. your aer~-
vices, In thet way it seoms to me you can best make your 1nf1uence
felty and in that vay you can do morc than in any other to bring about
a developmewit of the highways of our country which can reascnably b
oxpected to meet our roguirementss

Phe Bureau of Public Roads has rogarded thls, the matlonal pro-
gram of rosearch on highvays, as of so much importance that we -should o
lend ourselves as part of the big organization; that is, submergo our-- -
identity in a big organization that is being formcd to carry this one -
Wio have certain appropriations thatcen be used for this worky: Alsc
we arc cooperating vith the Burcau of Standards, for instancey in 'the
California investigations - the laboratory work is all being dowe in thc
Bureau of Standards! laboratorics therc, and they have already done &
considerable amount of soils works Wo expect to make use of all the -
soils investigation work, vhich we consider of utmost importance fram
vhatever gource obtainable, and go on from that polnt and 1nccrpara :
it in this program. .

It would be mosi gratifying if your Imstitule would see flﬁ tog -
appoint a commitiee to make a visit to Washington and 6 go ovor’ . =~ .
our cxporiments there, This is a particularly favorablo times Yu
can see the sla®s that have alresdy been brokenmy and the work that
contcmplated on beyonda %o have built the slabs six months to & yaar
ahead in order to be sure they aftain their full strengtha o

We should be more than glad to have your vhole membershlp
come down, bub assuming that would be an impossibility, we should
be very glad if you would sée fit to appoint a committec 1o maka__= o
inspection with the idea of offering constructive eriticisme vl




