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AN _APPROACH TO MAINTENANCE MANAGEMENT

by
Bernabe Contreras

For some time we have wanted a practical means for putting a handle on
the maintenance operation. With the use of the computer and application of concepts
having their roots in Research Project 151, we have been developing a maintenance
management program that lends itself well to our operations at both field level and
at District level. We don't have all the flaws out of the program but we are con-
tinuing to refine the process as we go along.

At the heart of the operation is the foreman's assessment of his needs
balanced against his ability to meet these needs. In February, each section foreman
inspects all the highways in his section to determine the type maintenance activities
that need to be performed to bring the highways into acceptable condition. His
evaluation of the need of repairs is translated into the number of crew days of
various types of maintenance activities; such as, crack pouring, edge repairs, spot
level-up, squeegee seal, mowing, drainage improvement, and so forth, that would be
required. For the purpose of correlation, his inspections are made using the same
limits as the team performing the road rating survey. The road rating survey,
incidentally, is in progress at the same time. This information is entered in a
table in the appropriate column related to the work activity required. (Figure I)
Where no activity is required, no entry is made. The foreman's evaluation of the
number of crew days is shown in the lower left hand corner of each block, while the
number of men in the crew is shown in the upper left hand corner. The large number
appearing near the midpoint of the block represents the number of man-days involved.
When all highways have been inspected and the man-days of work required has been
determined » a tabulation is made to arrive at the total number of man-days of work
that are required to be performed.

An analysis is then made of availability of field personnel to perform the
work. Fixed personnel such as clerks, mechanics, the normal commitment to the signing
operation and to the herbicide operation, yard and janitorial care, and so forth,
can't be considered as being available for other work and are deducted from the total
number of personnel in the section. (Figure II) Gross numbers of man-days available
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FIGURE TI

e

ASSESSMENT OF
AVAILABILITY OF FIELD PERSONNEL

Total Personnel

Fixed Personnel
Available Field Personnel
Working Day$

Number of Man Days
Deduct Vacation

DeduFt 10% Contingencies
Total Man Days Available

Total Man Days Required
(from work projection for year)

24

x 247

5,928

-499




from field personnel may then be determined by multiplying the number of people in

the section who can work in the field by the number of work days. Vacation must be
deducted; and, once it is taken out, an additional 10% deduction is made for con-
tingencies. The net figure is the number of man-days of field effort that can be
applied to needed work. This year in my section we had a total requirement of 6970
man-days of work, but I can field only 4886 man-days when my contingency allowance

has been deducted. This means as I schedule work I have to establish priorities for
the highways on which my section will expend its effort in order to get the most run -
for the money.

At this point, the value of the pavement rating scores, strength determina-
tions in the pavement and supporting structure from the dynaflect, Mays Ride Meter
data, ADT, skid data, accident data, 18 Kip axle loads, and cost per mile expenditures
in the last fiscal year readily available from our plot routine (Figure III) become
evident for this data must be considered as we decide where to work. Extremely poor
quality of ride (creating problems in vehicle control) would be a factor in deciding !
where I would perform spot level-up. Accident data is of prime importance as I
consider planting headlight screening, correcting sections of smooth textured pave-
ment with seal coats - we use skid data to verify these, etc. Weak highways (with
surface curvature indices of 0.8 and higher) subjected to frequent repetitions of
heavy axle loads would have to be considered as front-runners for attention in all
maintenance activities when there is no hope for reconstruction of these sections
within the reasonably near future. As the low priority sections of highways are
dropped from consideration, the work listed to be performed on them is red-1ined.

Right now we must make these determinations manually. We are hoping to
have a computer program next year that will sort this information for us and provide
a weighted appraisal of priorities for us to start with. Regardless of which method,
manual or computer, is used to determine initial priorities, in the final analysis,
the foreman is required to apply experience and judgment factors to arrive at a
decision regarding how a highway will perform if distress conditions are not tended
to.

It appears now that our level of maintenance for Controlled Access Highways ,
will be about 72. The level of maintenance for U.S. and State Highways will be about
68 or 69 and the level of maintenance for Farm to Market Highways will be about 65.
How close we can come to these levels depends a great part on weather.
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We have had to examine our operations as we've never had to do before,
as we make our projections. It isn't just enough to keep the men busy, but they
have to be busy about the right things and at the time of year to get the maximum
results from the effort expended. This has resulted in changes in crew organizations
as we improve our efficiency and field more crews without increasing the number of
personnel involved. One of my neighbors, for example, after he found out he had a
large deficit in the available work force capability compared to the work that he
needed to do, changed his crack pouring operation on highways with paved shoulders
to first cut one man off of the crew and then later on modified his coning procedures
and removed a second man. This was done without decreasing the safety of the
operation. His production rate, which had been excellent, remained just as high as
it had been with the other two men on the job. He then honed down another crew to
relieve a man from its operation without appreciably affecting the performance of
that crew. He was then able to field a three-man crew to perform another maintenance
function; one that he had not counted on being able to get. This increased the pro-
ductivity of his section with no increase in personnel.

In my case, a close analysis of the needs that would have to be met has
resulted in changing my crew formation, also. (Crack pouring. I was able to drop
two men from seven to five and still maintain my production.)

Since we know how much material is used each day.in the various types of
operations performed and by knowing when the operations will be performed, we can
schedule ordering materials to have enough on hand to do the job, but not have an
excessive amount of material in stock beyond that which is needed. A spinoff from
our scheduling operation is that as we do our budgetary work, we look ahead at our
needs for the coming year and can make projections for personnel needed, equipment
usage, and materials required based on what we see in front of us instead of looking
back over our shoulders at what we did last year.

As we look for ways to improve the performance of our crews, we find that
we need to refine our cost data so that we can have easily acquired unit costs on
various operations. (We know our unit costs now but they have been worked up by
hand and this ties up our office men.) When this is known, our performance can be
compared with that of other sections in the district and through comparing notes,
visiting with other foremen who can do the job cheaper, we can come up with a better



way to do the job. As long as there is no way to compare performance of similar
sections in the district, it is just a matter of opinion as to who is doing the
best job on a particular maintenance activity in the most economical manner.

We need an expanded function code capability so that in the case of
surfacing operations, spot level-up, edge repairs, crack pouring, squeegee seal -
to name a few - can be easily cost-evaluated. These activities are now all lumped
in Function 200. We don't anticipate any insurmountable problems with the crew
leaders in getting the charges made to the right function code. These men have
been at this work for a long time; they understand the differences between the
various work operations and only a little training will be needed in order for them
to become accustomed to new function codes. We feel that anyone who can't get it
put together to make the charges properly shouldn't be a crew leader, SO we have no
problem at that point.

We have three computer management programs; two of them are produced through
the Mark IV process and one being developed now will be produced through our remote
terminal. These give us valuable guidance as we 1ook back at the expenditures we
have made and keep an eye on our operations. (Figure IV)

The first report - Maintenance Foreman Expenditure by Function - developed
by the San Angelo District, provides an overall picture to each section foreman of
his expenditures by function code and for each type of highway as well as a break-
down showing the charges to salary and labor, equipment rental, and stock. This
allows the foreman a one page "look in" on the overall operation. Should there be
something that he questions, he can zero in on the troublesome area using the next
report to be shown. (Figure V)

This report is real handy to pick off improper charges and it only takes a
few minutes to scan all of the report in a maintenance section - perhaps 30 minutes
each month is all that's needed for a quick checkout of how the money is being spent.
Anything unusual is quickly spotted. You get a pretty good feel for the percentage
of charges for each function that would be made to S & L, equipment rental, and
materials, after just a little work with this report. We have had this report for
two months now. This is why we need an expanded Code #, it helps in picking out the
proper charges. Sweeping is also charged to Function 200. As a matter of interest
when we were developing percentages for function 200, we found some sections of high-
ways badly out of balance. Investigation showed costs due to bleeding control.
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This is another case of a maintenance activity now lumped in Function 200 that
needs special identification. Costs incurred here are frequently hair-raising
when compared to costs of the original seal coat.

The third report is to be run on our remote terminal at the district
headquarters and provides a monthly update on our progress toward completion of the
estimated work. The only input to this program is from the foreman and in order
for him to stay abreast of the progress being made, he needs to do a good job of
record keeping. Since work scheduling is very important - it is necessary that we
watch our updates to see how we are progressing. If we see that we are getting
more work done than we had anticipated, it will be necessary to make a mid-course
correction to get us back on target, reassess our priorities and pick up some work
to be done that has been red-lined or cut out earlier; or, if our progress is slower
than anticipated, we may have to red-line some work that we thought we could get
done. Starting at mid-point of the projection year we will also be incorporating
the 10% contingency allowance into our work scheduling as we see that it's not
being used. '

We plan to do this on pro-rated basis. In other words, one-sixth of the
10% will be incorporated into the seventh month after we find that it is not needed
in the first half year. We are not sure that the 10% contingency allowance is
enough but until we gain some experience in this work we will not know. This is our
first trial at work projection and it seems to be working odt satisfactorily. The
gripes come from the foremen who are newest on the job and don't have enough experience
to feel confident in their estimates of time required to get a particular job done.
A11 of us are gaining considerable experience in this category since most of us
never had to establish and try to meet conditions of a work schedule.

Acknowledgement should be given to the efforts of Dr. Jon Epps of T.T.I.,
who has worked on this program with us from the beginning; and Dr. Harry Jones,
who has been active in the computer program development. Also, we have had excellent
cooperation from D-18.
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