WHAT THE FUTURZ FOLDS FOR MATNTENANCE

lemarks by Franels C. Turner, Direcior of Putlic Roads, Fadzral Highway Ad-
ministreiion, U.S. Depariment of Transportation, prepared for delivery at a
Korth Carolina State Highwey Conferencs, Raleigh, N,C,, Januery 30, 1969
One of the reassuring signs I see in the highway'program +these

days is the increasing aiteniion which the State highway deparimenis and

pther hishwey-related agenciss -~ both public and private -- are giving

to highway mainienznce. Scme of you at this Conferenca atiended the

Maintensnce Menagement ¥orkshoo held in'Columbus, Ohio lasgt. July undsr

the auspicss of the Highway Research 3ozrd and Ohio State'ﬂniversityq I'm

ti2

sure that those who did a2tieznd shave my view that the Forkshep wss both

L

produciive ené stimmlating, and it seemed to signal ths coming of age ©
hirbwey nmaintenance,

I congratulzis BI1l Babeock and the Norta Ceroline State Fighway
Cormission for devoting this entire Highway Conference to the eonplex
problem of wmaintsnance, which is caertainly smopg the very top priority
funections of highma; department personnel from the chief Adminisirator
right dovn to the flagman ai the work site, There was 2 time, and nol ico
long ago, when mzintenance was ofien a kind.of stepchild of the highway
program -- something to b2 done on 2 caich-&s-caich-can basis wilh whalsver
small change might be left after provision had been made for all construc-
tion needs.

Today highuay maintenance is big
requires top talent, sound management, imaglnaticn, ingenuily and cconstant

ettention, Maintenance is importent £rom many aspects, primeipally of

ecurse in the prole tlon of the iremendous invesiment w2 have made and ars
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mking in our'highway.plant. Even though the Federal governmen?i does not
contribute to maintenance costs, the Bureau of Public Roads has a statutory
and moral responsibility to see that the Federal-aid highway systems are
properly maintained for the safe and efficient movemeni of people and goods,

In assessing whet the future holds for maintenance, which is the
topic assignad mé, we have Lo forecast what the future holds for the highway
program generally, First, we expeel the Interstate System to be in cpera-
tion throughout its length scometims arouhd the middle of the next decade,
That very likely will {erminate the Interstale program as we know it under
the ground rules and financing arrangements set up in the Federal-aid high-
way legisletion of 1956 and subseguent acts.

However, this does not mean that the need for additional freeways
%ill end with the completion of the presently designated Interstaie Systsm.
The current estimates by the States inelude somz 53,000 miles of needed
freeway imprcvements on systemé cther than the Intersiate, These are tne
miles needing impro#ement, but they may be considered as roughly indicating
the total miles of additional fresyays that will need to be in serviee in
1985, In other words, additional mileage of the freeway kind at least equal
to the present 42,500 mile Initerstate System will be neseded,

I point this out because w2 will be doing iwo mammoth jobs at once
during the 70‘5 -~ maintaining the Intersiate System throughout its length,
as well as the more traditional networks, while advancing the '"new" construc-
tion program which we expaet will follow the Interstate program. I stress
the freeway part of the present and probable future program beecause free-

ways of the Interstate System type pose the toughest challenges for State
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maintenance forces. Freeway mainienance, particularly in the urban aresas,
involves a different set of stendards and more complex problems than most
painténznce organizations have dealt with historically.

Maintenance operations on freeways, especially in urban areas,
?requently must be performed under heavy traific conditions, even when the
work is done at night and during daytime non-rush hours, This type of
operation obviously poses greater difficulties for the maintenance crews
as well as a greater hazard potentiel for both workmen and the itraveling
public, Extensive lendscaping and scenic enhancement go hand-in-hand with
modern expressways, and sysiematic mowing is a basic maintenance operation.'
Mammoth directional signs and safely resit areas must be kept functicnal and
attractive, The motoring public demands a smow-free and ice-frse pavemsni
all yeazr round on high speed highways and it is necessary to meet this demana
as far as possible if only on the one ground of traffic safety.

A1l of these elements add up to the need for a more than "business
as usual' approach to highway maintenance, Maintenance in tnis decade and
even more so in the next means more and betier equipment, more and better
personnel and more effeciive utilization of both. It means more and belter
materiale and, wherever possiblé, materials which are as near to being
reintenance~free as ingenuity, science, research and development can make
thémo

In talking ahout whai fthe future holds for maintenance it is necessary
to talk first about the need for a greait deal more money than is now eommitiad
to it, In 1968 the nationwide cost itrend figure for highway maintenance and

operation was some 41 perceni greater than the figure for the 1957-59 base

period,



A

Most_of wyou ere femilier by now with NCHRP Report 42 on Interstaie
fighway Mainienance Reguirements, This placed the cost of maintaining the
completed Intersiate System at $261 million per year or about $5,400 per
centerline mile. The report concedes that this estimate is probahly
eonservative and it is more than likely that $10,000 per centerline mile
vill be a more realistic figure for large poriions of the Inferstate mileage.
Ind this estimate could be used as a rough approximation of the cosi of
mintaining Inlerstate-iype mileage not on the System.

The Bursau of Public Roads, in a report to Congress, hés estimated
that en annual averzge of $5.8 dillion will be spent on meintenance during
the years 1973-85, which is the period coversd by the repori, It has also
been estimated that maintenence needs will risé cbout 60 percent during
this period, Befier management is one of the ways aveilable to us to
offset this rise in maintenance sxpenditurss and that Is the reason ﬁhy
conferences such as these have such great valus, providing as they do &n
open forum for the motual exchange of individual views and experiences
which ecan be of benefit to all.

Maintenance costs amount to close 1o half the total outlay for high~
ways in scme Statas, especialliy thoss States wnhere snow and ice control mey
take as much as half of the total maintenance tudget, In Vorih Carolina I
em told that of the $214.2 million collected in State highway use taxes
during 1967, e total of $77.4 million or 36 percent went for maintenznes,
3o maintenance is zn expensive coperation but not neariy so expensive as
‘the lack of it is -~ not only in terms of dollars, but in terms of safety

for the traveling public and the intangivlie atiribute of good will which
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is essential 3o the successful operation of a State highway depertment or
_gny-other publie or private organizaiion,

The average highwey traveler doesn;t ‘mow much avout highway design,
engineering and construction and —- in the idiom of the day -- he couldn't
care less, He is interesied in the net result whieh means to him &
reasonably fasi, direet and safe route from where he is to where he wants
to go; and whether the paﬁement that takes him there is bleack, white or grey
is & matter of Iitile interest. Bul he 1g acutely aware of rough pavement,
potholes, regged shoulders, poor signing, end snow and iée cn the readway.

He also is likely %o ie%t his neighbors and his legislators know about his
displeasure - scmetimes before e lsis you know.

Maintenance operatiocns resuli in good or bad public relaticons for a
highway depariment in proportion 4o the effort and initelligence that go
inte them, These are the coerations most visible and comprehensible %o the
traveling publie and, though the phrase is overworked, the malntenance men
is the front line ambassador of the highway depariment, its direct contact
with the pubdlie it serves. I% follows that mainienance personnel capatle
of performing the various iypes of &uiles required today and even moresc in
the years ahesd musy be chossn %ith great care 1o ensure thet their cepabili-
{ies are equal tc their assignad “asks,

Modern meintenance falls into two caitegories., Omne is physical or
general maintenance; the other is traffic ssrvices, Although we are nec-
essarily precccupied with fresways ai conferences such &s these, basic
maintenance activities have not gons oui of style. Of our mein State sysien

of roads and streets, 15 percent is still unpaved. Most of such milssge



-6 -

is swrfaced with soil, elay, gravel or stone, Put not conerete or asphalt.
These older roads and sitreets need widening, resurfacing, additional lanes,
frequently compleie reconsiruection. ZEveryday maintenance ﬁeeds are always
with us on all roads -- such routine activities as striping, wowing, clean-
ing up litter, patehing, signing, ditch cleaning, shoulder work, joint
sealing end upkeep of guard rail,

Despite the recent and current emphasis oﬁ urban freeways, urban

rierial sireets and hishways still must carry tremendous traffic loads,

often excesding thoss on the freeways. ¥We expecit that TOPICS progrem projects
will help tc relieve soma of the congéstion on these, Muach cen be done by
maintenance cperations 1o improve capaciiy by merely siriping left turn

lanes end minor channelization.

Routine maintvenance operations on urban roads and sireeis with heavy
volune, high-speed traffic will necessarily have 40 be done io a great
extent during oif-psak hours, This will frequently involve exira pay bul
gven then there is a provlem cof getiing personnel to work during night hours
or hours outside the normal working day, And somstimes in our larger urban
greas there is really no such thirng as an off-peeXk itraffic flow, This puts
a heavy premium on building facilities that are as meinienance~fres &3
possible,

I might injsct here that the Michigan State Highway Department has
been conducting scre interesting and helipful experiments in nighttime
meintenanes with toital closurs on sections of its metropdliten freeway
sections, & report of these experimenis, vresented at the last AASHO meeting
in Mimneapolis, found thai this {ype of nighitime maintenanee Yis not only

feasible but is definitely more economical than trying to perform thess
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erations under normal traffic conditions on meircpolitan fresways." While
the problems of Detrdit may be diffzrent from those of Raleigh or Greensboro
or Finston-Salem, there may ba either now or in the future some apﬁlicati&ﬁ-
of Michigan's experience in this field ‘o the problems‘of maintenanece in
North Carolina, =

Maintenance, of course, is closely tied in with estheiics in the best

gense of the term, Trees, shrubs and plantings will require personnel
gspecially trzined in &ll of‘the landscaping teechnigues -- pruning, fertili-
zation, watering, wesding, grafting, replacement of materials, thinning and
other allied activities. The control an§ plekup of litter is a routine
maintenance oparation bui it 1s ons of 4he most lmportant as wall as ong of
the most costly and time-consuming, It eosts the American taxpayer scmething
like $1C00 million a ye=r ta plek up highway trash. State highway agencles
along spend at least cre-fourth of this amcunt, Ths indireet cost is in-
caleulable, in punctures and dlowoutls, and even in erashes ceussd when a
driver swerves suddenly tc avold objecits discardsd on the roadwey,

Then, in the nebulcus £ield of intangibles zgain, lit{er is repugnany
to the vast majority of our notor 4ravelers but the conscisnticus and law-
abiding musi pay in reduced driving and recreaticnal pleasure for the cares-
lessness and vendalism of a few. Our highway network is a naticnal asset,
like our mountains, forssts, sireams and other rescurces and it ghould be
sreated as such., Humen nature being whet it is though, it is largely up
to maintenznes forces o spply the freatment. On the more praciical sids,
it has been estimated that at leasti cne-half of all automoblile travel In
the United States is for soclial and recrsaiional purposes, Half of ihe

tates consider tourism to be one of itheir major sources of revenue, And
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vithout having figures to back me, 1 would guess that the proieciion of

that source of revenue depends to a large-extent cn proper malntenance,
ineluding litter ﬁickup. Ve don't have very good answers 1o this problem
yel except manpover and‘ﬁgre manpower; New types of equipment are nseded
to mechanize scme portions of the trash pickup problem, And herein lies a
erallence to American innovativeness and Ycan-do" -- the deveiopment of new
meintenance hardware as well as methods. In the meantime we must continue
to pull maintenance foreas away from the more constructive work they should
be doing to cope with the problem of litier. |

Bridge maintenance is probably the'mnst difficult and itroublesoms
problem teday and as far as vwe can ses into the fMiture., This aciivity is
of tremencous imporiance and demands highly gualified perscnnel, Th2 Bureau
of Public Roads last year issued new bridge inspseiion guidelines to our
field offices and the Fecderal-aid Highyay Act of 1968 carries statutory re-
quiremants for a special affort in this dirsetion., Bridge deck scaling and
sometimes even heavier {ypes of dsterioration are eausing extra wainienance
problers, We need to develop ways of constructing more durable deoks and
to findé more effective ways to maintain then,

The collapse of the Silver Bridge over the Ohio River in December 1967
broﬁght the hazard of bridge deterioration to public and Congressional
attenticn. Forjunately very feow bridge fallures are so disastrous but still
~about 150 of them fail for various reascns every year, 4 very large per;
centage of the highway bridges in the United Siates are more than 3C years
old and were not design=sd for today's itraffic loads, Much @iedoration in

oider bridges is undoubtedly dus To overloading or frequently repsatfed
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imavy loadings, However, adequate and reguler inspections of bridges are-
meintenance activiiies end if done properly will detect some of the congi-
tiong =~-— ﬁut not all -- which may signel a possinle collapsea Bridge
paintenance techmiques must be vastly improved and new maintenance praciices
geveloped whieh do not in ﬁhemselves contribute to deterioration., Deicing
teciniques are néeded, for examplie, which do not corrode the floor system

of the bridge or its sppports.

In the field of iraffic services we ars iﬁto a nev era enfirely. Wie
now have nesarlty 7,000 safety rest areas, 1,200 of which have been construcied
during the past threse years. BResi area maintenanse requires a full-iime
paintenance men 24 hours & day in the larger rest areas having 211 of thé
feeilities. Constant manning of these actually recuires 5 employees per
erea. MAnd personnel chosen for these dutiles must be more than cleanup men,
They will be recuired to furnish information cn rouies, roadway conditions,
historical features and other questions which arise in the minds of the
traveling publie,

Emergency ald i¢ the stranded motorist is =z mew fleld and oﬁe re-
quiring a great deal of attention today, Public foads has issued an
Instructional Memorandum (I 6d~l-66, deted October 18, 1966} on this
subject and Federal-z2id is participatinz in exéeriments with this activiiy
in a number of States. Reporis on iwo different {ypes of smergency sservices
were reporied at ths last ALSHO meeting.- New York State installed an |
emergency ¢21l system on its Northway, a 178-mile section of Intersiate 87
between Albany and the Canzdian bordsr., The installation cost was $693,000
or about $375 per call box. The recurring meinienance cost is about $16

per call box per month,
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Vest Virginia has had what it considers 1o be very suceessful ex-
perience with its Safety Patrol. This patrol furnishes gasoline and water,
gssists in minor tire and motor trouﬁles, helps extinguish fires, assists
“the police in directing iraffic, gives touristy informztion and administers
first aid. The State reports: "We feel that one big advantags of the
Safety Patrol over Emergency Telephones or Radlo is ithat after a motorisi
has walked %o & pnhone and made his call, he still must wzit for assisitance
fo come to him. Also, as the Safety Patrol driver siops at every stopped
vehicle alonz the Interstate thare is no need for a disiress signal,"

Onz2 of the growing problems of safeiy in the maintenance field is
the disabled vehiele in ih2 high sp2ad lane or middle lane of a multi-lansd
facility, Some iype of arrangemenﬁ will have 4o be developed which can
remove it from the traffic siream without causing an zceident hazard. It
is entirely possidle that helicopisrs may bte used for this purpose, and it
has been suggested also that a heavy erane traveling on tracks located in
the center median could 1ift the stalled vehicle out of the traveled way
with 2 minimum cf disrupiion.

There are other problems of greater vrgency. Sizn repleczment and
maintenance of large directicmal upits wlll require a greai deal of plamning,
The average life of tas facing material in some casas has been estimaied
to te from 7 1o 10 years after which fading and deterioration will occur,
requiring major replacements. Signals require specially trained persomnzl
to mainiain electfical eircuits, clean fixtures, replace bulbs and perform

ther similar operations in inereazing amounts.
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Snow and ice rémoval is not such a preblem in North Cerolina as it
is in the snow belt States but it is still a necessary ané expensive mainte-
nanes item, Possibly we can cut cosis by a judicious mix of imagination, |
researen &nd developmant, Snow removal metheds are essentially the szme
today as they were 20 or 30 yeers ago, but this doean't mean that progress
is at an end. A massive effort must be made, I believe, 1o develcp new
varieties of equipment, new weapons, even new materials to meet the speeial
snow and ice gonirol problems of the Interstate and other high Speed roadways
carrying heavy mixed traffic,

In the field of nighway safety, maintenance personnel have great
responsibilities, as do their superiors. Crewnen mist be trained in
procedures for summoning aid, proiecting others from hazerds at traffic
crash sites, and removing debris cuickly and effieiently, Programs must be
developed for prevenitive maintenanee, repair, and daybime and nightime
inspection of itraffic control devices. Safety equipment on meintenance
vehicles is of increasing imporitance. Roll-over bars, for example, on
tractors and mowars are being ussd today in some States, Seat belis and
-effective warning signs and lights on vehicles zre also items of imporiance.
Proper conurol of the movement of traffic ihrough mainteznance projeet work-
sites is a field in whieh considsrable improvemant is necessary.

I have mentibned several times ths need for research, development
end imagination in planning and cerrying out owur maintensance progreams for
the future. Let me mention thess needs egein and underscore them., The
Highway Rescarch Board, in a 1967 report, tallied some 5,000 resezrch projecis

in progress as of then, Of these only 1352, or about three percent, were
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raintenance research ?rojects. I1 would seem, then, that the maintenance
program has not yei progressed very far beyond its status as unwanted step-
child,

There is need for much development and improvement of malnienance
wnagement. As the maintenance operation becomss more complex, 30 does
the need for strict control of the highway dollar. As in the past, there
¥ill in the future be Jjust so much monsy avallable for highway purposes and
any dollar wasited on inefficient mainitenance practices is a dollar deducted
fron the funds available for new faciliiies,

Maintenance management is a field which is only now beginning to get
the recognition it deserves in the hignway program. It grew up sort of
haphazardly through a proczss of evolution, through intuition, trial-and-
error, pragmatic considerations and just aboul everybhing excepi factual
kmowlzdge and scientific management prineiples. It has made great sirides
in recent times and tha general belief is that the next five yeers will show
8 widespreéd and quite dramatic ilmproverment in meintenance mansgenent in
this couniry. I sinecerely hope so; otherwise we will be in 2 position some-~
whet liks a man trying to maintain a new Cadillae or Lincoln Continental
withoui an owner's guide or a shop manusl. Maintenance management is ihe
key which unlccks the door leading <o the uwitimate goal, which is the most
efficient meintenance possitle for the Naiion's highway system,

In closing I want to maks one more point, We have become almost
obseased in recent years wiith the term "preventive maintenance™ and properly
so, Preventive malntenance is like taking vitamin tablets o ward off

illness rather than gelling the ambulance when illness cccurs. On the other
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hand, I think we are getting into a period when an even stronger term is
aeeded and I noted with interest {that one of the toll road autnorities has
adoptgd the term "aggressive maintenance.," This involves klooking for trouble,
gr laying in more viiamins than you think you possibly could use, I commend
the term, or the concept, to your attention,

It is time that we gave substantial and appropriate attention to
the maintenance sphere of our responsibilities, That is why 1 am greatiy
encouraged by mestings such as this which are poiniting the way toward a
true appreciation by &1l concerned of the vital imporitance of highway

paintenance in the totel highway program.



