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We have a highvay piant to k'eep in operation, ThlSlS afact,
a theory. The 24-hour, every-day services produged by the ~’imp?o*v?éﬂ’ hi
way and the motor vehicle, inseparable as a working te“am,, are um.vers o 8
in extent and essential to our national functioning. A'hiéh offzcla
one of our leading railroad systems stated recently that 1f h1ghway
transport were to cease suddenly the whole sysf;em woﬂd be jammed
within one week beyond effective operation. Surely there is no need i
to inventory from A to Z the inescapable evidence of the extensive :
degree to which the pattern of our economy is ‘ini,‘luen;_fzed' by,an&deg
dent upon, highway transport, It does seem necessar:;f«p’a“bient},j to :
reiterate the inherent clistinctic;n between public sezjvicés"'th@: ca.nn
aﬁd public works that can, be made su‘aject to disgr‘etibnary‘ tmingv |
Public services must be kept in continuous operation. TFor hlg}way’S,
only two mcthods are possible: the first cﬁ‘ these, stric‘tiyr li&mted
as to the length of time it will prove even rcasona‘olv effecti%rer, is
intensive maintenance; the second is replacement and. improvement by
constmctlpn. This is probably equally true of any 1ndnstri33. @r
agricultural plant. o

Just wvhat is mecant by the highway plant? In téms oft@tal
mileage, the highways and streets of the nafsioﬁ are adeqnaﬁe; Thez‘e

are sparsely ponulatcd arcas, submarginal for agrlcu;ltural yurpa




-2 -
in which the mileage legally rated as public highways should be redntéd; e
Some additional highwey mileage will bo roquired, but this is so small it

can be absorbed in the overall figurcs, and will be largely due to théixff[ff

rclocation of important highweys and the opening of arterial éﬁreeté ér;hf? ;é
cxpressways in urban arcas. The milcage of ncw roads is inconchuentia;Qi -
411 of the highway construction work is being done on roads that‘arebﬁbﬁﬁ'i1}
in scrvice, roported as about 800,000 miles of surfaced roads undcf~jur§;§:fif
diction of the State highway departmeﬁts and tho local aﬁthofities,fcquntyt';l
and urban., This total is less than one-third of the overall mileage" .
rated as public roads. It doos carry the major traffic of the nation.
The following is quoted from a discussion before the American Associaﬁian :¥(
of State Highway Officials in Scptember last, M"As the Federal aid
primary and Federal aid sccondary systoms cxpand from the 590,000 miles
now included in these two systems to rcach perheps in a period of ten
years as much as 750,000 miles, theoy will cmbrace one-quartcer of the
total rural road mileage, but that cne-quarter will provide almost 90
percont of the ontire service."

For the sake of this discussion, thoen, suppose we say that ﬁhe
highway plant that must be kept in operation daily is substantially
800,000 miles. We do not have complete information as to the rate at
which this whole mileage decteriorates beyond & reasonablc condition
for use, but we do have a closc spproximation of the life expectancy
of the roads included in the primary Federal-zid systom, omouniing
to 232,000 miles. 3ascd on the experiecncc records of 35 States, a
large mileage of thesc highvways spnually are in need of replaccment if
they arc to be kopt in public scrvice. This principlc has becn well

expressed by the Economic Report of the President of January, 1948,
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Somewhat elaborating the details of that statement, maintemance and

traffic records indicate that within the eleven-year period from ;
January 1, 1947, to January 1, 1958, the fouow:mg percentages of 0
existing road surfaces on the primary FederaL—aid hlghwa,y system‘ .
in rural areas will have to be repaired, rebuilt or improved:

Existing Improvement re( :
Jan. 1, 1947 by January 1, 1958

Miles Miles Percent
High~type surfaces 107,000 Lo, 200 , 1;5 o
Intermediate-type surfaces . 79,000 56,900 7R
Low-type surfaces 23,000 23, 000 100

Graded and drained and o : [Nt
Unimproved 8,000 8,000 100

Total 217,000 137,100 "

The total indicated surfacing need on the px‘imary Fe&eralw"""

system in rural arcas only is 137,100 miles or about 12,1&50 miles:pez;
year. A similar estimate for the 14,000 miles of the“pi-ii‘nayify Feﬂeral»ai
system in urban areas shows an annual re‘surfacing reqﬁiréznent of 650
miles, meking a total for the primary system of lw,lOO ml}.es annually
On the basis of the best data available 1t is estimated that the snnved
resurfamng need on the Federal-aid seconda.ry system will approxzniateﬁ~'
27,000 miles, Combining this figure ‘with the 13,100 mlles replacemenﬁ .
on the primary system, the total for all Pederal-aid hlghways is -

- approximately 40,000 milecs c.nnuallj.



..33,...

On the basis of the prmciple that continuous highwaar s
non—deferrable, and that we can keep highways in opera.’sion onl
methods, maintenance or replacement, it must be spparent thatm
existing conditions, such a large construction progran is extrem;
impracticable and the only possibility of highway service on a,;con‘.
basis is a wisc combination of intensive maintenance and a,rdﬁziéé
censtruction program, ;

As the nost important suide to the froming of the 191&8  high
program, with a knowledze of the level of replacemex;tvtha‘.tf'cﬁéﬁ
reached to kecp the highway plant in operating conditién, a 1]
examination of the accomplishments of the 1947 highwa;i" construc :
program is the best guide to the production we can expect during the
currcnt year, and indicates the major degree to w’hich it m.l}. be
necessary to reoly upon naintenance, main*bcnance i‘bseli, hnwever it

will be shown, is no better and no more economical en answer t/k



replocenent by construction to the extent that actually m'vtured’ on

struction is possible., To scrve traffic adequately then we mst S

concentrate on the two major operations of meintenrnce and canstmét
to replace worn-out sections of highway or to raisc obsolete secticfn
to adequate stonderds,

There is an interrclationship between the expendituresf"in‘
of these two najor diﬁsions; thet is, a construction program whic
replaces a large mileage of worn—out surfaces e:@énsive to mainfté;i
will reduce both overall and average neaintenence cosis, ‘Cci’i‘br‘cv{
the theory has been cdveoaced from time to time that with thc prov
of adequate highx-:ays, meintenance alone would be sufficient "‘he,:_ery
illuninating foacts os to meintenrnce costs for the nction i”!.&.lCutO tha%
the reduction over o considerzble period of a2 construction program}'b"lo
desirable limits docs not in the long run save dollars.

During the war it wos necessary to postpoﬁe a lorge volwne

ighvey constructlon because of the nrior demnds of the wa.r prodnet

program, The construction progrom dropped fron sonothin{, mrm thm‘$’
billion por year beforc the wer to an average of less t.han $600 mi
por yenr for the war yoars, o roduction of more th:m $!¥00 millioﬁ»
Mainténéncc expcnultures, on the other hand, incres ased from $73§ nil.
in 1940 to en cstinoted $1,140 million in 1947, en incroasc of $1R}
million,‘ or 55 percent, This illustrates the fact thet rcduee&eon»
struction mercly changes the form of porforming cssentialhighmy
operations. The highway plant is in cxistence but the motor vahicl
in inecreasing numbers is constantly using and deteriorating it‘ Emry

scction of the system must be replaced in a businesslikfs ma.nagement
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policy by reconstruction when M"its dey is donc" of.we muét,con%iﬁué “
to patch and nursc olong worn-out secticns which do not scfve

adoquately. There arc those vho advocate thot our postwor: algnwav
program be very rach curtriled or coven postponod inneflnltely be~ .
ccuse of high prices and as an infletion block. Our studies inﬁicét9 
thet o meintonence doller will dbuy no morce than a construction &dllgff
since the unit costs of maintenonce work heve inercesed at a éomparépie'
rote with increases in unit costs for construction, Rcducﬁions in‘tﬁé_
construction program simply result in the incroensed use of nghway |
rcvenue on the nnintenonce side of the ledger winere the Qollar hao sva
similar decrecasel purciiosing power, and where detcrioration oﬁ; g'
obsolescence coanet be cdeguately corrccted,

This is not to say thot nointenance operantions hove bcen;

inadiecquate or inefficicent. On the contrary the nmlntnn NCE forces of
the nation‘performed on oubstonding job in ko cp*nf our highwayiplant;
in operrtion during the wor, and nothllg but conmvnd wtion is *ue tﬁc
327,000 nen cmployed by State, county ond municip.l nlgbmuy Qonmrtmont
who orec responsible for the streets and highweys whiChVSQrVO‘B?,DOOLQQO
motor vehicles. On the aversge, coch of these men isyfééponsiﬁlétfér
keeping 1100 notor vehricles noving — a thought \hlch sh oulw, bat pr
will not, cive pousc to thosc who continually crztlclze the nambcr of
criployecs requircd by governnent, £

As a theory we stand to gain littlé, if rny, by too seferélyif"
curtailing our postwar construciion and‘fcconStruction progradl, Or ﬁj-*
postpolling essentinl érojccts indefinitely in hope of nore fovorable

. prices. If we orc ever to erassc our beocklog of deferred counstruction,

~ond correct the deficiencies which ore overyvhere so gloringly evident,




-6 -

we nust advenee the postwar highway progron os rao o> ' 1yes thecanu
struction industiry cen actuelly produce, There hes beon cr 16
at least disappointnent, cxprossed ot the rate at which tho o
postwor highwoy prozron hns deen sdvoncing., It is true tha t funds"
hove not been cxpended at the rate they have been nade ava 11 bilie’
but nevertheless o very substontial progren is undoer weoy. There is
considerable evilence that work has been offered somewhé.t in’w‘:;c;ess«
of the rcote at which the construction industry con absorb ngw_pfq}géﬁ:
Lot us exrmine bricfly the Fodersl-sid sogaeat of tho eatire
postwwor highwey progren, It is now slightly rore than two yeéiis

the funds outhorized by the Telercl-aid Highwoy Act of 191&1 oecean‘

veiloble for cxpenliture. The entire $1, 500, OOO, 000 is now z‘vul bl .

By the cnd of 1947, »rojocts involving $557 nillion of Fe ernl funfls hz\,d.
been let to controct, 3UBUQ million were prog s or othcr'wz.se obh
and $HMH nillion remcined unprogronned., (350 !;illiop ef;mi:;iSt;':}:tivév;
funds md unapporiioned bhalonee., ) | |

The programming of funls, or letiing projects to contract, -

the Tull neasure of accomplishnent, Ia ¥ ne ;ederél-—eii progr«’m
entered the colendar year 19% with 2 carrj,r—over of_ work uncierway but
uncompleted of 313%,274,000 in terns of the tot"l cost of ‘i‘eaez:"'
projects, including both Feleral snd Stote matching i‘unc‘:.s, nd nro,)ea

allowonces over and sbove the contract price to cchrspre}.~isﬁlm?§?iy5"

sineering, right-of-way costs and contingencies, I)uring‘lgﬁ%,ff the to
cost of Federsl-nid projects let to contract wos $580,125,000, : |
velue of work c’:.one wos 344, 321, OOO; so we “antared 191&7 wi‘bh a carry—-

of work under way but uncorpleted of $374, O?S,OOO. Dm mg, 1911?, we

placed under contract a total of ‘“61## 348 000 of "*’cx’.erel..‘ i‘c‘; pra,:;,\e:c‘:-t‘

and r.ccom;élished $590, 506,000, The c:arry—-ovcr of mcgmpleteﬁ work from

1947 to 1948 was $h27, 920, 000.
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The <oller velue of work ploced undor cont* ct, therofo}e, &éé;ak
11 percent greater in 1947 then in 1946; the aollar‘value bf,wérgjéqﬁé_ f
in 1947 was 72 percent grecter than in 1946, The doller valﬁc 6fj?u;%‘
completed corry-over incrcased by 14 vpercent from thc'bcgjﬁhing df&
1947 to the bes ng of 1943,

Thesc indices show that, for the country as a wholc,'wbrk ié;f
being offcred to the construction industry at a rate sonewhmt excecaingﬁwi
that which the industry cen absord. ‘then the record is exanincﬂ:by :it“
States or groups of States, it is cvident thet in sone ereas wbrk iéfi:
being placed under contract with too little regard to constru¢6i§ﬁ ff
ceprcity, ond in other arces there is too gront hcéitancy’ani iiﬁtléf
work is being offercd. o

The highwey administrntor hos two dircet methods of asécssing
the situation currently wnd project by project — the first 1s thc
nurher of bids received as projoeis arc offored to ébntrabt"tne socond~
is the rate of progress on work under construction, '

During the prst year it hos heopoencd fregquently th;tvéithé:;ﬁbf:“
bids at 211 were rcccived for‘an cdvertised project or clsé‘so few 
biis thet there was iittlo or no conpctition., During tao thlrd qumrtor'
of 19&7 the number of bids received averaged 3. 6 for oach We?cruluhldt
project advertiscd., TFor ohc~fifth of the projccts a&vcrtiseé,;eﬁ ;;f
uverhbc of ‘only two bils were recelved for coch prdjéct, ﬁnd»fbr oné
project in scven, only one bid was received.,  For five percoﬁf of the

projecets advertiscd, ne bids at 211 were received,  In other words,



for twe-fifths of the projects advertised, two bids or less were

received per project.

Of the total of Federal-aid projects completed in‘théiiashkﬁﬁé
years, YD per cent ran over the contract time. Unsatisfactory pfoéreéé é1T
was reported for 27 per cent, or nearly a third, of the‘Federalﬁai&, .
projects active in the 1ast.qaarter of 1947. The reasons givén f§r ﬁne

satisfactory progress on these projects were:

1. Shertage of materials - 18%
2. Shortage of labor or labor problems - 15%
3. Shortage of ejuipment - 18%
Y. Toocr management - 31%
5. Weather and miscellanecus causes - 1&%

teel has been the most difficult material to obtain; deliverie
have been slow and uncertain, and these uncertainties add ccnsider&blY:j
to eur cssts. Despite the solemn assurances of the steel industry to 't

public that increases in base steel prices have been restricted to the

essential minimum, the cost of finished steel in place in highﬁay étrﬁci
and pavements has advanced more than any other rcad‘ﬁaterial. ~Sinq@ 1§§
unit prices for struétural steel and for reinforcing steel'have dnﬁble&_
while listed base prices advanced only abeut one~third., It is interestiﬁéf
to rote that although on a dollar basis steel represents 15 pef oeﬁt Ofiaff
the materials used in highway construction, and apprbximately 4 ?ér‘ceﬁﬁ;f
of the tctal highway construction cost, it represents enly C.H per cent

of the tctal steel produced. Steel for highway use is a negligible part 

of this total, but "try to get it
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Iumber has been scarce but the situation is improving. During?fh 
first nine months of 19&7, production increased 8 per cent ever the'éémé
period in 1946, while gross stocks gained about one billion bo@rd‘feéﬁgi

Some delays due to slow delivery of Portland cement have been j 7.‘
reported, but seem %o be largely caused by a lack of railrcad éars. k
Similarly, while the supply of bituminous preducts and mineral aggregéﬁég
has been adequate at the sources, slow delivery has delayed constructio#{

The transportation situation will no doubt improve after $he heéﬁf
coal—consuming months are over, but slow delivery of materials reqpiring 
gondola and tank cars may be expected until the supply of these cars 135:f

greatly increased.

Poor management — failure to start the work on time, and failure ﬁé;:’  
push the work — is reported as the direct cause or contributlng cause for .
unsatisfactory pregress on 31 per cent of the projects whlch are behlnd ;j
schedule, It is probable that in some casss what apnear° to bevto the~inﬁg
specting enginesr poor mansgement may noct be in fact poor management from
the contractor!s point cf view. Other conditions are probably the actual
cause of such delays and in the contractor's opinion it may actually’be
good management to defer operations on one preject while ris limite&"f§#

and equipment are completing other projects which he has under contract.

A check of unsatisfactory progress on projects reported fbr‘Septémbef 30,19Q
in five widely separated States shows that 53 contractors had 129 céﬁfraété
under way, of which 87, cor 67 per cent, were behind schedule. More thanhhal

of these contractors had 2 contracts or mors. Onc contractor had a total of
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14 under way with 10 of them bchind schedule. Feur contractors hdl&iﬁg ,;
two or more contracts cech werc behind schedule on all of thems "Iﬁuééseé‘
of this kind, therefore, the recal rcason for unsatisi actory progress 1s

that the individual contractor has been awarded more work than his organz—

zation can hendle simultancously. It is rcasonable to expect a contvaci
to endcavor to obtain additional contracts before conpletlng those alrea&y
in progress, but the practice should not de permlttcd to extond to“thﬁry
point wherc the contractor has morc work than he can properly,éqﬁip,"W1.ig
finance and nanagce. E

The large number of cfferings for which therc was very little or no

corpetition, and the unsatisfoctory progress on so many projects,ystrdngLyA i
gzest that we arc at the optimum rate of offerings in relation to

construction capacity. To excecd this optimum rote will not result in' '

the completion of work at o fester rate, but simply in lack of conpet1t1on’
unsatisfactory progross and uwnnecessarily high prices.  The “ate of plao~
ing work under contract should be governcd by the rate of pro&uction of
finished work. Pcwered cguipment and the rate at whlch its use: 1s praﬂm
ded on highway work has becone the most important factor in pro&nctiong-
How importent equipnent is now in highway constructlon is amply demon~
strated by a rccent study of the equipnent used in the constructlon of
a large semple of Federal-aid projects. These projects tct&lle& $20 mml~
lion in contract value, The total invesiment for the 1nvontory rcportad,
besed on 1946 purchase prices for new machines, was $18 million'p: 9Qf ; g

porcent of the total contract value of the work. The major equipmgﬁt,  if,
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on the Federal-aid vprojects in this study consisted of:

850 trucks
365 tractor-scraper—dozer units S
116 shovel-draglines -
70 tractor-wagon units
25 crushing and screening plants

pavers and auxiliary paving equipment
120 motor graders, and
73 flat rollers.

These fizures give some idea of how extensively highway constructibnﬁ i

is mechanized, and of how important a factor is the contrector's cap:v.tul
investment in equlpmont. They also indicate that we cannot increase the

rate of highway construction very much faster than the equipnment 1nd.ustry

increases the rate ot which it supplices its highmy—c‘onti*actor customers e
with rcplacenents and repair parts. |

These figurcs also cmphasize another very 1mport ont con&deration 5 
with respect to the highway progren as a whole, and th(t is the folly o:f.‘
assuning that the highway construction program can bde turned on or off R
at will like a spigot. MNo contractor can afford this enormous, capltalfr
investment in cquipment unless he is assured of a goingmrket foi 1
highway work. New contrectors will not be attracted to this field unlessb
there is reasonsble assurance of a steadily continuing propram. Speclal-
ized highway equipment is only useful end ussble in a2 fow najor area.s of
construction and of thesq highway replacemcnt must be accorded a hlbh

perhaps the highest, priority. The investment in contractors? hlg,hway

eguipnent must be regarded as o capital accumule tlon which must be kept
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oxrking if the public inteorest is to be served.

In summery, then, as in the beginning, we have & hzghway nlént to’
‘reep in operation. The keeping of ths plant in operating condltlon should
e rated as a public service and not as an elemont. of public works subgect‘ |
Eo uncertain policies or casusl timine. It is a 2l~hour, 7-day week;. 5‘2 >

: w e ek-year operation that goes on repetitively yeer by year. To maintain

: i;he plant in operaticn we have two methods, Th~y are not optional m'efhod's"i,: L
dnce it 1s demonstrated that the production of new construction is 1imited"‘.:‘-"'
1 either by administration nor by financial insufficiencies, but by thhe"
physzcal conditions which enter into production. The proper administi'afivé'
policy indicated then becomes a metter of determining, State by State, the
potential production, as nearly as can be estimated, strictly 11m1+1ng this
mmount te the dimensions of a true competitive market. The v&lidity,of the'
me rket will be demonstrated by the number of bids and the approximéti“onfof'lgy
ff:he low bids to a carecfully and conservatively estimated co‘s”c. The k“si"'l'.ua‘t“,,ki;dnwﬁ
i's so spotty thet no generalizations can be made with any reliability :f‘o;' the

overall progrem, since the State increments must be made up by consideration .

OFf the conditions within each State. The interest of the ccntractors and

O F ecguipment menufacturers and suppliers in such & program is doubtless

Administrators and officials are chiefly concerned and for which they are
= 1together responsible. Under present conditions there must be at all

L evels of public management - Federal, State and local - a reconsideration

= el f-apparent. But there is another important element in which the hlghway el
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and a recadjustment of the regulations, specifications and design of work.“
Projects should be divided into contracts requiring single rather than

multiple types of operations.

Perhaps the best approach would be a joint conference in eachistat;!'f
of contractors and other suppliers and the State and Federal highwéyf igfﬁA
departments, to arrive at a conservative conclusion as to the prodﬁbfiQﬁf¥;
that can be actually brought into service during the coming year withouti-”» rw
a material increase in the price index., After all, the 6bjective>9§ th;ii  

highway program is to replace the elements in our road plant that are

inadequate and obsolete. There is no point in awarding contracts that are‘,;
not carried to completion. This is no time for other than a conservative S
attitude toward the highway construction pregram based sn the Prﬁaﬁ¢t§9n!f,7 ‘”

that can be achieved at current prices.

Let us not follow the delusion that there are any easier doﬁditféﬁﬁ
for the production of new construction just around the corner. Sajlaﬁéﬁés
private capital 1nvostment holds at anywhore near the current rate tnér’
will be the same critical shortages for which we should not compete with
public funds, While the public actually has a capltal accumulatian'afn
tremendous importance in the contractor's organizatlon and hig equipmeﬁt
which must be kept intact and Oneratlng, we should no% attempt tc exyand
the hlghwqy program at current prices, and we muot there*ore place our -

greater reliance for the immediate future upon intensive maintenance to

keep our highway plant in operatian.




