¥

Prepared for Breeders®
cazstie December 1920.

For the rext guarter of a century tne building of hlghuay il
be the bigpest ;C;J*nucz;ve ?ctivity of the American public. This will .
be true mossurcd either Brothe opriatiors made to pay the cost or
3

by the percentage of the populaticn upscn whon will be exerted some in
fluence and to wihon it seum ceibaln some berefit will accrue. . The
biblical dessristien "Ch, y2 of liitle fajth," has been true of about

90 per cent of the people vho would stcutly mairtaln their right to
e classed as apos tles of pood roadse Toc many men have expressed their
forlorn wish that thev shouli like +¢ have good rozds to use durlng
their lifetize, and tos few of these have had any thought that ftheir

vish woeuld coane trus. There havc teen 2 great many doctors of roads.

- There still are., While the symptoms have been generally agresd upon -

the diagnoses have divided mer irto opposing campse A good deal of
the past reoad history has beern aptly described by Mark Twain's stite-
ment concerning the weather, that "nearly evervone discusses it, but

ne one does anybhilng about it." Recently, howsver, something biz ani
real has been dove to make definitsly certain the securing of adeguate
roads. We have cenvincingly answvered the guestion whether we @re going
to build roads in the affirmative. Ve are perhaps more uncertain aboud
the kinds of roads we will build. If, under some Utopiawn condition

which the road engiveer has heped for, thers might coue a dissussion - .0
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of the gquestion of road improvenert without so many doctors who insist
upon their opiniens being felleowed in thoe cholee of the materials for
the roads which ars o be buili, the result would be far better ithan
at present. '
Many selfish on_nleﬂs lead 4o feisy
lections of the roads for which tae public Pxpehd” its meneyv. - We have
rnot yet learned o impese sufficient confidence in men vhose traiming
and experience have gualified then to advise rlg bly, and too often.
the selection of the kird of roads 4o be buili kas been determined:dy
superior salesmanship or m"deuv¢r1n, of votes than by the merlt and
guality of the particular kind of road. ' '
Some of these thirgs are gru. wlly claaring up. Wor thﬂ hel_ﬁay
scason of 1920 there can be some distincilyhopoful thoughts of the
future, for the States and the Federal Governmemt have jeined: hands
in %he building of higlways. For the first +1me in the hlstary af the
cowtbry we are able to say tha T :
the economlic capecity of the
6f successful highweys is no
4 definite nation-wide progra m_sf ;wav L;Drﬂveﬁﬁﬂf i urder- gom
struction, so lalgu that it is queotlsn 316 whether this yoar we. wil
be able to complete more than 50 per cewt of ithe actual corbrag S'wthE
we have under way and had hoped would be ready for the. atccklngs uf '

s and very ofien to poor se-
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The Federal Aid 1au, by which the Faderal cherr Eﬁ* 1nst1*u&eo
a program of highway improvenent, was enacted in 1816,. uzﬁcr hich, v
to the limit of the appropristion, it agree@ to Pay not more. than 50
ver cent of the cost of 4uhe highways %o be Suilt ir ﬂoapera*lcV'wx+a
the States. 'An appropriation of $73,GOG,OGO extending over a five-y
period was made. The Federal program s °dmlnlgterem by thc Secrotary.
of Agriculiure through the Bureau of Pudli c: Roads, end i ~each 3ol
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is a State highway department, and all contact between the Federal
Govermment and the State is through this departnent. The Iirst
appropriation was not sulfficiently large to serve a real construce
tive purpose. Also, there were certain severe limitations in the
original law. These vere remedied in February, 1918, by brcadenlrg“ff
the application of the law and increasirg the appropriatiocn by o
8200,000,000, to be mvailable over a three-year period, At the end
of the last fiscal year, June 30, 1216, rcad projects had been ap~
proved whose total estimated cost was $384,916,819. Of ithis amount .
$163,841,503 vas apporticned from Federal Aid fundse : o o

We have looked upen the construction of the Panama Canal as an -
inmense task, and we have been proud of iis successful completion.
The estimated cost of the roads covered by the above project is
greater than the expenditure for the Panama Canals The digtance:
in mileage would reach between New York and San Francisco, across
the continent nine timess Mot all of this mileage is under construc-
tion, but it is definitely provided for through zgreements, and the -
actual construction is being undertaken as faet as the economic
limitetions can be overcome. At the end of the fiscal year there
were actually under constructicn approxinately 15,944 miles of road,
and approxinately 5,500 miles have been completed since {the’ 1naugu-
ration of the redcral iAid plan-

Freguently the statemert is made that a very large mileagt ef
the "lowv cost roads su"h as earth and gravel, ars being built., This
is quite true, but it does not cerrectly represent the expenditure
of the funds. lore than 60 per cent of the total appropriations ire
volved will be spent for the more durable types of highways, such -
as bituminous cencrete, rortland cemernt concrete, and brick, Nins
per cent of the cogt will be invested ir intermediate types, such
as vater-bound macadam and bituminous macadam, whilé 23 per'caﬁt-
i1l be-invested in earth, sand, clay and gravels.’

It is perbaps unrecessary tc dwell {further upon any prnaf—thﬁt
the public has gone into this business of road building serlouslys‘;'f
Tt may be germane to add, however, that without excepticn svery Stata .
is functioning through the State hlghway department, which is large7y_;;'
made up of engineers experienced in highway constructiony and the:
plans and specificaticns adopted for the hlghanS by the. oaaﬁgs“mus
also pass the scrutiny of, and be approved by, the Federal: Burs
Public¢ Reads, under certain standards which have been astablzsh
The work which is being done under %his organlzatlon, however ¢ .
pris¢s only the State and Federal highwey work, 4xd in many 1nstarces‘f'
there are large local programs of highway improvement included ﬁhlch"‘3
are not governed dy either Federal or State pec;flcailons.-ﬁﬁ-- S

It appears, thevefore, thaes z plar of otganlzatiaﬂ is bslng LT
rapldlf perfected in a manner that 111' guard the’ ?uhllc 5. irterests i “f
~and insure a con oetent experdiliure of the- State and Federal funds.

After havirg made large appropriations ava;iable, and hav1ng
planned an extensive organization %o tarry on the pregram, it is
to e expected that the next guesiion to be settled is, what kind .
of roads are ye going to builds hluﬂ, what is the best ¥ind of"

~ roads to build. The pencral answer to the first- queut&on ig ?asy 7

all kinds, There is nc answer to the second. “That iz, there is
- ne single.answver. ‘”here ig ne answer that wﬂuld e true generally.
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any more than there is a ¢1nble answer to the questlan, what ksnd_
of an aubomobile is the best for 2 man to buy., It is rlght hers
that the doctors disagree, becau e the remedy pigscrlbed by aach
is probably corrvect for some specific case, bulzyis certainly nat
a panacea or cure-all, and nene such exists.

There is one all important galde board te the only avenue ofx_
approach to this question. It reads: What service de we and wvill
we expect to receive fraa this highway? The answer t¢ this question
is vital ~ in the selection of types of rcad to build and the deter-
mination of a rcad program, vhether it be for a community, state, or
nation. Let us exanine some of the factss The ccst of 2 roadis
rot made up alone of the ceontract price. It mitst be mainfained and
rebuilt if necessary, and the interest charges must be paid. - We.
expect tc have on the highways of this country befors the end of t
present year approximately 8,000,000 registered motor vehicles, of
which probably net less, probaaly rore, than 1,000,000 vill be moto
trucks. The proportion of trucks to pascenger cars vill be about &
lto 7. It is apparent from the rapid increase in the building of
motor trucks that their use and number will be greaily sxtended. +Th
autometive industries estimate that more than 300,000 motor track
vere built during the year 1919. It has alsc been estimated that.
the total mobor vehicle registration in 191%, 2,366,175 wvers farm=
otmed. Of the motor trucks ranufacthred in 1912, it is estlnated
that less than 7 per cent were above 25 tons capasitys Detailed . .
studies of motor trucks in use made by the Department of Aorlculture
on over 700 farms in the Bastern States revealed the fzct that the
rated capacity cf very few of these trucks is greater than 2 tons,
and nearly helf of them are ¢f the l-ton size. A similer study mad
of over 800 farm=owned {rucks in the cecrn belt States revealed the
fact that the rated capacity of the trucks varies from g-tan to-a
tons, and experierce has caused 57 per cent of the ovners to d
that the l=ton size is best suited for their ¢9ndltlans, 25
that the li=ton size is best, and 12 per cent that the 2-%fon s
best. In this study only 14 per cent were less than 5 miles fra
market, and 20 per cent were 15 miles or more {ram the markeds It
not presumed that these figures are final, bui apparently tney are
indicative of the trend in the developwent of the wuse of mutor b
hicles. for some tima fo come. In & verygeneral way;r_; :
only a comparatively small percentage of the trucks ﬁhlch are_n
being manufactured have a higher lcad capecity than 2 4o 3 tons
- that the faveresd sizes for the farms do not run above 2 tono'ca'aﬁ
It is alsc apparent thet the larger trucks will for some time.
primarily in the cities and in the districts ardund 1arge cante
pepwlations :

Experience has very def _nzue1y ghovn that the maxlmum loads
vhich the roads are compslled to carry determine +helr durabllltg
rether than the number of light loads vhich will g6 pver them, -1
cther words, while the passenoer-ﬂarrylng vehicles prcv1ae LOYE
- 90 per cent’ of the use of the pighways, the necessary strength' g
roads will be determined by the truck traific, which e“stltuﬁa sw
less than about 10 per cent of the ‘total tr&fflc._-.i_ .
_ S0 it is apparent that the types of reads inm any 1oca11ty S
- determined largely by the nrcvzsleﬁ'*ha* oust he naua ‘for the trucL




traffic,. Careful measvremerts by the Bureau of Public Reads have.
shown that & loaded truck carrying a five~teoncload standing still o
on a road surface ¢f some rigid material such as concrete slabs . =
having a thickness of, say, 8 inches, is very easily supported hyjjg
the strength of the slab, but the same truck operated at ordinary
speeds may cause trouble very soon. - This led to a very careful
study of the impact or blows struck the road surface under truck
traffics The results of thies study have brought out astopishing
facts which explain very fully why there have been so nmany fallulof'
of what were regarded as first class road surfaces. It hes beem
showm, for irstance, that the blov struck by a truck wheel on a rosd
surface when there is & smail obsiruction, such as & slight depres-
sicn or elevation in the surface itself, where the truck vheel is -
shod with a sclid rubber tire may be equal to three times the load
on the wheel when standing still. As soon &s & sllbht break is mads:
in the road surface every vehicle that passes adds its blow to those
preceding, and the disintegration of the surface increases more and;
rore rapidly. The effect of these blows on ithe road surface is not™.
confined to the breaking down of the surface alone, for there is the
added shock to the earth sub-grade which supporis the surface, If .
the sub-grade is net firm, dry awd hard, and capable of resisting. -
these blows, the whole surface is beeten down into the road gradee
Coincident with the tests which have been conducted, careful
field studies have béen wade of rosd failures which have resultéd, -
These studies are being made on @ very exbterded scale and cover all:
sections of the country. Without going intc a lengthy discussien ..
of the results, it has beccme very apparent that if we are to build. -
highways that will prove adequete we must consider not only the ésri
vice which we will demard, particularly the number and weights of ~
the trucks which we expect to carry, but also tde character of the
soil over which the roads are to be laid. e
In the older established communities, particularly af the Eagte:
States, where the highway pikes or grades have been buill for a:
period, where the sub-grades have been thoroughly dried out &
pacted under years of traffic, medern typés of road surfa&ea can
built successiully, and the record shows thet in thesse Siates -
large percertage of the funds are ‘being esipended for paved road'
durable types. Here also are the largest c&ncentratlsns,af pops
tion, and here will be demanded for some years to come the g rsa*
service from the highways by the heavier trucks. gargEly on
roads of these States the pavement constructlan ig replaﬁlﬂgm :
-stone macadem, and similar surfaces which are ot adequate: for %
present traffic, Over these old gravel and sione rozds the modern
types of paved surfaces can be built with considerable. assurancs
that these pavements will safely carry the 1ﬁ&ds whlﬁh should be
 placed upon them
In the Central and Middle Western Staieu alonﬁ thﬁ mbin 11ne_
of travel which form the backbone of adequaie state systems! the
paved types of highways are being built and will prove the most = .
eceoromical, but here there is a parvicular need for a very careful
study of the soils and sub-grades over which these pavements will be
- built, Hany miles of highwiys will be built on sub=grades which: hawa
not been solidified through vears of use and which have not Been so
~carefully mairiained that the bad wet spots and seeps have. ‘been’
‘thoroughly tiled out and drained.  The héavy black or clay s6ils and
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the gumbo soils are particularly treacherous when wets They are very
stable and can carry heavy loads when kept thoroughly dry. Unless
this condition can be secured it will be necessary to build much graat
er thicknesses of surfacing than h as heen custonary in the paste
Drairage when applied to roads nusi megsn sometiing greably éxffermnﬁ
than when applied to agricultural lande. It is not sufficient teo re=~
move water after it is once in the road grade; it must not be allowed '
to enter; for example, we have records of the failures of first clasy’
road surfaces due to seepage underneath the pavemewnt fromu the edges.-
The cub~grades upon which our roads are {o be built are so highly in-
portant from the standpoint of the dwrability and life of the surfaces.
which are placed that it would be very desirable if, in ths Coran. Belﬁ,;ﬁW
roads could be drained, graded, and compacted thoroughly under traffic:
belore any attempt is made to lay the permanent surfacing, but thére.
is the traffic here now to be rarried, and such a plan cammot be al~’
ways followed. 1In these States, however, a large mileage of highways:
is being built on which a gravel surfacing is being placed.  Such cop~
struction under pairol mainienance can be held up under traffic inci-
dertal to purely agriculiural communities, and while there still re-
mains such a large mileage of unimproved roads there can be no criti
cism of this policy. Vhere locel gravel or similar deposiis of rater
al exist, advantage is being taken of this plarn by many of the Kiddl
Viestern 3tates, It is a far better plan to build highways of this -~ °
character and after a period of several years'-use add a durable éurﬁl,
facing of modern type pavement than to attempl a cempromise by w%ich'&
ilglu, inadequate pavement is built. It is impossible within the scons
of an article of 4his character to lay down the dimensions or_data;IS'
of constructicn of the roads that will prove most economical, becauvse
these details must be governed by the conditions applying to the in
dual cases, but in these individual cases ‘the fundamsrial Guﬁsﬁzon
meins the same, what service will we reguire of the road. BEH
The Federal Aid program is largely limited fc¢ the bulialng of %
nain State highways, and it has alrsady been stated that over 60 per
cent of the funds which have been allotted to specific: progscts ‘are
the bumldlng of durable paved surfaces, bub anp“axamately szxty*&
cent of the mileage is of the lower type raads, such aa earth”“ 4y

.Jhlch confronts the State and Fedsral authorltiea. It ma?'
this uay. n those comnunities Jnere a 1afge truck traffl

siderable use for truc ks of %ne neavier types, the paved surf:
prove the most economical over a period of years if built: suf
strong to support the loads. The fhicknesses of these: 3urfaxes 5+
SGPlQUolV modified by the cnarzcﬁur of uhe sum—grades nver ﬂhlc

will'not prove sa*;sfac*erv. in 1ocali+1;s where tbere now 4
large mileage of. upimproved roads of any character, and: where %hﬁ ﬁr&f
fic is 1argely that of agriculiural GQFﬂunltlﬁs, the: lower cost roe
should be built until the trafiic insrecses to sush an. ex*ent thaﬁ
can no 1onger be economically mainmtaineds
The most serious general need whlcn e have is that Qf mare
quate meintenance. It is being thoroughly demans*rated tHat even
best roeds will deteriorate seriously without. adequata riairbenance  snd
that the poorer roads can bs held up uwder very considerable iraffic
vhere the roeds are placed drdar cons+a&t and »uf?zcxew% sgstam o
malntenance. ' ' : : :




