Tha Measure of Highway Accomplishment,

By Thos. H. MacDonald, Chief, U.S. Bureau of Public Roadas

Long ago - long before the crganization of socdiety had bacme
80 complex - Lord Bacon set f orth the doctrine that there are thre;
things which make = nation great and prospercus - a fertile soil,
bugy workshops and easy conwyance of men and commodities from plwa
to place. Now, no less than in Bacon's time, thess are the essentials
of national greatness and prosperity; but the inportance of tranepqt—»
tution is greater in proportion t{o the increased complexity of the
social organization.

For the prosperity of the nation it is rot necessary that thexe
shall be tillers of the soil in every community, vor that every |
section shall convert Wae products of its spil into £ orme suilable for
use in its own workshops., If all comminities are comnected a-miea&h )
is well gerved by adequate transportation facilities, each may dmeiap _.

the kind of ococcypation and charapter of production far_a{ﬁji; ite

pecple, itz scil and its climate are best adapted, dependingw R

L ransportation to br:.ng to it that which it needs of the pmdnctsjf

wf other commnities. Ths highest level of natioml pmaperity il :
reached when the means of transport end exchange. ara go highly maapeﬂ. i _jf,:_
that eacn individual may apply himeelf to the labor for whiah hia 1& s

best fitted and at which nis efforts yield the greatest m:trn.
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To maks a great nation it is neceseary that there shall be
easSy conveyance of nen and ideas as well as interchange of conxodities.
Comron understanding and pood will - the best fourdations om which to
build broad, advanced measures for the pudlic welfare - are enccur.aged
ty personal contacts and by the inmtermingling of individpals wif.hiﬁ
and botween communities. The wider puch activities extend and the
greater the mmber of people engaged, the more certain and rapid will
be the advancement in all measures for the common good..

The degree L0 which such cé:;tacts are developed depends largely
upon the relative availallity and cost of transportation. ~

The function of the highways is to provida the channels along
which tha tide of traffic may flow. ‘mei;' adequwaly to accommndate
the traffic of the present, Yhe degree to which they encourage the
development of new traffic and the econony of the trangpertation they
afford are the measures of highway accomplishment. ‘

Highway s have nio value in themselves. It will te well for |
road builders to bear that thought in wimd. They are "Oﬂhiasé'eﬁu&pt .
as they are used by traffic. Mere axtens.ion of mileage is TO MeAFUTS -

of highway accomplishment unless there exists an ec.omrmic relation of

mileage to demand. Money spemt for road construction in excﬁss cf the U

requirements of the traffic is so much lose. On *t-be other ha.nd if—' the -
roads that are built fzil t0 accommodate axv part. of the wweamnt of
men and comnodities necessary to the develapmzat of the tsrritery they

sexrve they are to that extent econcmic iia&xhtms rather than asseh. i
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In this country it is not likely that we shall be able to
bulld too many reads for a long time to coms, Wt thers is more than
& possidility that the reads we select for iaprovemsnt may not meet |
the most urpgent requirements of the traffic. Priority of comstructicn
is a problem we must face, and if our decision be faulty our acc_m@lish- _
ment, regardless of' the tecknical excellence of our construction wiil
fall short of the full measure of valua.

It is pore likely, however, that we shall err in the kind of
the rcads that we build than in the nunber or the location in which
we build them. Type of surface affects so greatly the costs of road
congtruction that the selection of a type stronger or weaker than the
traffic regquires may easily be the determining factor between .agoncmical
and wastoful accomplishment. Let me reiterate that the criterien of |
successful highway accomplishment is economical transportation which 7
is not by any means the same as cheap highway construction. cr;ust of
construction is meaningless except as it is considersd with the résx;lt-_-
ing cogt of trangportation, which invelves the two factors of roaﬁ'eo.st i
and the ccst of moving men and commodities over the roasd. It x:u-gy.be o
agsumed that any inprovement of the road surface will fac.ilitate, am},
reduce the cost of vehicular operatien.‘ This reduction in cost _-;Ls ths :
incore or return from the expenditurs required to make i;ha ia@rov‘emem.
Whether the net incomg will be increased or diminished by eonstmwting '
& cheapsr or more expensive surface in any case is the question upon .

which hinges the sconomy ‘of the copstroction. Mr. Micawber atated
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_ the problem exactly in imparting the familiar advice to I)a.wicl.
Copperfield which, as you remember, was "Ammal income 20 pounds,
annual expenditure nineteen nineteen six, result happiness. Apmal
income twenty pounds, anrmal expenditure twenty pounds ought and éi#,
result misery.® The proper balance of experditure ‘ang income which'
Mr. Micawer found essential to personal happiness is no less mcessé;y
to the success of highway accomplishment. Expenditure may be large or
stmall, roads may be expensive or ¢heap, in any case economy depends
upon equality of expenditure for the road and income from it in the form -
of reduced cost of vehicular operation. The amount by which inceme
exceseds expenditure measures the degree o{ . g,_\;gggggt;al:hi_ghwaqr,.ascdnp};';@_- .
ment.

1 an sure that this conception of the problex has not tmen
cearly developad in the popula,r r.m.mi.‘ Whiie highway. enginecrs have
waged thezr wox'd,y battles with the mamufacturers:and owosrs of heavy
motor trucks, the public has been an interested observer. Frem-cna
side it has heard the charge that the motor vehicles are mmng the |
roads; and frow the other, the answerirg Gemard for permenent x?'oadé: |

that will not be ruined. The result I fear, is that the peeple

have been given the notion that permamnence - I prefer to say, _duxahxllty - -

is the trus measure of highway accor@llshmm and that the road tl@!
wears out is o fatiure. There is just enough truth in that (:om:eptmn _7
t0 make & great deal of trouble for those of vue hwo have the puhlia R
to please. |

It is this notion that has recently proved so troublesoie
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to the California highway cormigsion, and I know of no bettsr way to
illustrate the errers there are in it than to call attention to soume

¢f the results of the study the Burcau of Public Roads nade 4 the
regquest of the coumiesion, The trouble arcse because of the feilurs

of scme of the reads the comndssion has milt in the twelvo years

since it began cperations. Sume of the newspaper stories were calcu-
lated tc sive one the impression that the system was practically a
cemplete failure. In crder %Yo ascertain how much fallure had taken
place we made & wvery close inspection of mile aftur mile of the entire
1300 miles of concrete highway and we found that the portion that had
fuiled was only atout 12 1/2 per cent of the total nileage. ’fh&re are
those who thini thot even that amount of fallure should not have
- vecurred, but let ue tell you that the people of California would have,
«t this time, not more than thres-quarters of the luproved road wileage
that has actually been built for them if the comnission had attempted
tc forestall these fallures by designing stronger surfaces. And | _
the chanées are that the higher cost of the roade and the slower progress:
in extension of mileage would have prevented the zpproval of ¢he later |
bond issues. _ _. |

The Statal accomplishment in building its roads is not to be

measured by the percentage of fallure but by the return it has received
in highway service. Exsmined on this basis it appears that the rosds

have meore than paid for themselves. |

-

We made traffic counts at 103 4ifferent peints on the teﬁﬁ
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system, and on the basis of theses counts we estimate that the

gystem carried in one year something like 400,000,000 vohicle-nmiles.
What is the value of this service to the State of Califerniay If

you estimate it at 5 cents per wshicle-mile it would he $20,000,000.
for one year; if you are not so liberal, but would be willing to

allow 2 1/2 cents, you still have a value of $10,000,000. Certainly the
value of the 400,000,000 vehicle-wmiles has been from 10 to 20 million
dollars a year. That sum is returned to the commnity; it is not w@sted_-
How consider that the total expenditure since 1310 for construction,
maintenance and operation has been enly $42,000,000, and 1 thirk you
will be ready to join me in my belief that iy 3ll the roads had been
destroyed in five years the people of the State would not have lost a
single penny. As it is, the facts that in $en years the value of the
State's agricultural production increased 300 per cent and that the
population on or adjacent to the State highways, exclusive of the two
largest cities, increased 63 per cent while the average for the

entire State increased only 44 per cent,seam sufficient t¢ indicate
the encrmous reburns the people have received from their 42 m_ﬂlim;'-
doliar imwestmeni.

In reciting these facts by way of example, I do Dot wis:h-'i_;q.: '
convey the impregsion that I underveiue durability as a qu.al:.tse in
highway surfaces. The cost of the surface which must be ‘balamed

acainst the retum frow the traffic znciudes the cost of up-keep as
well as the initisl experditure. Lack of durabilzty meaxas hﬁax?y _
_replacement charges, Which often make the road imvestment mprofitahia;

3

The point I anm tiying to make ig thay &tzrabiiity_ bought at 2 pnce )
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which is greater than the return from the use of the road is a pcler
investment, and a highway system milt upon that principle can not_
be regarded as a great accomplishment.

Great accomplishment - the greataest possible - is contimiocus,
economical highwey service. To attain to that measure of success means
that the roads built must weet the needs of the greatest mumber of
pecple at the least pessible cost; that the value of the ssrvice they
render, as measured by the reduction in the total cost of transports-
tion, mast be as great as possible, and that interruptiwns to their
continuous sexrvice wust be as fow and as brief as possible, consistent
witﬁ the other requirements.

Contimiity of service can o had only by constant, uaremitting,
careful attention to mairtenance. If there is failurs in this reslﬁect
the most promising construction accomplishment soon goss for natght.
Where there is wise concexn for the presefvation of the roads &b
inadequate begimning may in time be converted intc a well-balanded
gsystem of highways by process of up-building. In thoée of our Sta%es_
which have been conspitucusly successful in meeting their hlgmvay
problexs, a wise meintenance policy, it will be found, has comributad :
to their success; and certainly thers can be ne highway acccaplxshmm o

worth while where maintenance of the roads is neglected.



