Control and Adjustments of
Construction Schedule
M. J. WALKER

Commissioner John C. Mackie, soon after taking office in 1957, outlined a dynamic
and progressive five-year construction program, which would give Michigan 2,900
miles of new or reconstructed highways, and included 905 miles of new expressways
connecting all major cities of 50, 000 population or over. This 905 miles, in turn, in-
cluded construction of 580 miles on the Interstate System, and 325 miles of other arteri-
al 4-lane, divided routes, and provides for the surfacing of all remaining 800 miles of
gravel roads existing on Michigan trunklines. Since July 1957, 296 miles of divided
highways have been awarded and opened to traffic, and 251 miles of divided highways
are now under construction. There have been 634 miles of gravel trunklines hard sur-
faced.

The estimated cost of this five year program 1s 1 billion 250 million dollars, to be
financed by $505 million in Federal aid, $330 million in State funds, and $415 million
in bonds.

This complete program was made public, with letting dates on each project, in ad-
vance, and schedules with target dates were set up for each division to meet in order
that the entire schedules for the divisions could meet the predetermined letting dates.

}t was evident, with such an enormous program in view, that the divisions and dis-
trict engineers would have to be aware of target dates they would have to meet in their
respective areas of work, in order to meet the letting dates made public on each pro-
ject.

It also seemed desirable that some central system of reporting to top management,
in view of the tremendous responsibility involved in a program of this size, was desira-
ble. It was felt that a central reporting procedure would eliminate many engineering
manhours at top levels in the searching out and putting together information from the
various divisions. R also was felt that such a system could stop many delays before
they materialized. The section that seemed most desirable to initiate this procedure
was "records and reports, " as all of the basic information on the trunkline system was
already there; and much of the information that would be needed was already available.
The section was expanded, and the new area of work incorporated was called "program
performance. "

The first step was preparing simple bar charts, by districts, on every project; show-
ing the work schedules and target dates necessary for each division and section to meet,
in order to award the project on the date already made public. These charts were dis-
tributed to the district engineers, division heads and top management. (A sample of
this bar chart is shown in Figure 1.) By acquainting the various divisions of the target
dates necessary for them to complete their phase of the work, it indicated to them
where their work pattern would fit in the over-all picture, and made the division head
aware that if a project was falling behind in his phase of the work he must take some
steps to bring the work back on schedule. By acquainting the district engineers for
construction, bridge, soils, traffic, and right-of-way of the scheduled pattern, it per-
mitted them to review these projects as they pertained to the different phases of the
work well in advance of even the survey stage, with the thought that anything that came
to their attention in this review that might cause delays in the progress in the division's
phase of the project could be brought to the attention of the division head in Lansing for
review well in advance of their entry of their phase of the work on the project schedule.
It also permitted the district engineers to estimate their manpower requirements for
each quarter of each year's program well in advance, so that the central personnel of-
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fice might formulate necessary training pro-
grams and recruitment programs to meet
these personnel requirements. It permitted
the district engineers to have available infor-
mation for the public within their various dis-
tricts on the entire five-year program. R
fixed responsibility of each division on the
schedule that they would have to meet on each
project to coordinate with the other divisions
in the completion of each project on predeter-
mined schedule.

LENGTH IN MILES
s
otman

Gl =il

TYPE OF PROGRAM
cosT
COUNTY
DISTRICT

The next step was to contact the various [ T .
divisions for the correlating of reports from B ]
every division to flow into the central report- if i

ing section, giving current information on the
status of every project in this five-year pro-

LOGATION
commaacy
r=r=-
comrancr|
==

The third step was the development of a
program performance chart, giving informa-
tion on every project from the selection of
the corridor, to the final disposal of any ex-
cess property which would have to be acquired
in connection with the purchase of right-of-
way. Figure 2 shows this form which carries
approximately 70 items involved in the con-
struction of all major projects. It is felt that
although this is a transferral of information
from each section of the department, that
eventually it will give us valuable information
for an analysis sheet to eliminate bottlenecks
where undue lengths of time seem to be in-
volved in the completion of certain phases of
the project. It will furnish the department
with a complete record on every project that
is constructed in the future in one place, on
one sheet. From this analysis, the future pro-
graming and planning sections will have sub-
stantial, realistic data on which to base their
schedules, finances, and manpower require- lﬁi lii
ments. In the course of this activity, we iﬁ! ;5“
found that the Highway Department had accu- 0 i
mulated, over the years, over $15 million I It
worth of excess property, and very little ef-
fort had been made to dispose of this property.
A plan has been inaugurated to sell this prop-
erty by the auction method, and already this
has restored over $2 million in excess prop- te

gram. This was accomplished by utilizing 5 ! ;
divisional internal forms, and in some cases, g it i
designing new forms for them to use, or rec- £EE f T
ommending slight changes in forms they were E 8 £ i ﬂi
already using. £ g ! g:;
!
k]

FEDERAL AID PROJECT DATA

SI00N BTATE WGHWAY OEPARTIEN1
FIVE YEAR PROGRAM PERFORMANCE RECORD

2 i

Construction program performance control chart.
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Figure 2.
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LOCAL AARTICIPATION AGRTEWENT EXETED.

STanosmg

erty to the local tax rolls, and the money has £s t ,if %
been made available for highway construction. §§ § 5
Written procedures were developed in the dis- £E g if g i
posal of this property. EE;%E .10 .;’
The fourth step was to prepare program §§§ 5 g i E {1
route reports on all Interstate and arterial gi,Eg E e T
highways (developed from information flowing glase IL : L
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into the central reporting section from the various divisions) to give top management
a comprehensive picture of each project on Interstate and arterial highways covered,
pointing out the project which starts falling behind the original scheduled completion
dates for different phases of the work. This allows management a clear picture of
where certain projects might be getting into trouble so that they can take whatever steps
are necessary to bring them back on schedule. At present there are 23 Interstate and
arterial route reports in progress, and these route reports are brought up-to-date
monthly for management. Combined with these route reports are a quick reference,
visual strip map, giving the date of the future letting on each project and the phase of
work being done on the project—either surveys, design or the various steps in the ac-
quisition of right-of-way. These reports are also kept up-to-date for top management
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Figure 3b. Route map—Interstate and arterial systems.
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STATUS OF PROJECTS FOR LETTING

Revised 10-14=-60
2nd Qtr. 1962

M 05012 US-31 Eastport to Atwood
(1-59)

Gl Held
R.0,W, - none required
Final plans - prelims 100%

Bl 11014 C RN 1= US=12 Rel.) Indiana State Line N, to M-60 & US-112
?I Bk; 5§68 6 of 11-12-5 and Welgh Station & Rest Area
3-59

Engr. Report 1519 submitted to BPR 7-10-58
Abandonment Agreement - prepared
Gl Held
R.0.W, - title search - 78
appraised - 78
optioned - 42
unsecured - 36 H/N 4-28-60 - R/E 6-20-60
pcls., w/bldgs. - 30
Final plans - 90%
Structure plans = Bl B4 of 11-12-5 finals 100% BPR App'd
Bl B5 of 11-12-5 finals 95% BPR App'd
Bl B6 of 11-12-5 finals 100% BPR App'd
R.R. Agreement - none required
Utilities Advance Meeting Notice - submitted 1-12-59
Not Programed

Bl 17033 1=75 (US-2 Rel,) Dafter Road N. to Charlotte River
81 B3 of 17-4-6
(3-61) Public Hearing - scheduled 7-14-60

Engr. Report 1505 S Approved 5-58
Survey - completed 6-2-59 add'l survey completed 6-14-60
G! Held 10-6-59
R.0.W. = prelims rec'd 7-13-59
title search - ordered
Final plans - plotted 100%
Structure plans - assigned
R.R. Agreement - none required
Not programed

8t 17034 §= US=-12 Rel.) Charlotte River N, to S. Limits of Soo
Bl Bl & 2 of 17-4=6
(3-61) Public Hearing - scheduled 7-14-60

Engr. Report 1498 S Approved 3-58 (line change)
Survey - completed 6-14-60 - add'l survey 100%
Gl required
R.0.W. ~ see FAS 231 N. to Easterday St.
Final plans - plotted 100%
Structure plans - B! Bl of 17-4-6 assigned
8l B2 of 17-4=6 assigned
R.R. Agreement - none required
Not programed

Figure 5. Status of projects for letting.

each month. Figures 3a-3d show samples of these strip maps, and reports. Dots in-
dicate to management the phase of the project which is falling behind in schedule.
It became apparent, when the Commissioner and management who had to meet with
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the public and county officials, and also public relations for county press releases, that
it was desirable to have reports giving the complete data on every project by counties.
These were developed, giving a full picture in each county of every project included in
the five-year program, giving type of construction, length of project, location of pro-
ject, and either the engineer's estimates, or in the case the projects had been let, the
contract award amount, and the complete schedule on all projects and other pertinent
data relating to each project. These county reports are kept up-to-date weekly, and
any supplements to the five-year program are inserted (Fig. 4).

Ninety days before a letting, weekly reports are given to top management on the
right-of-way acquisition situation, as that has been one of our problems causing some
delay in letting projects on schedule in the past. This permits management to take nec-
essary steps to, wherever possible, give these projects that are behind schedule spe-
cial attention to facilitate an increase in acquisition of right-of-way involved (Fig. 5).
This central reporting section, due to the current information available on all projects,
receives many requests each day from divisions and others concerning the status of
projects within the five-year program, and it also supplies the Bureau of Public Roads
with copies of these route reports.

Additional duties of this section include information on various types of highway road
and bridge construction; maintenance data on Michigan State highway system for main-
tenance budgets; written and map data for legal establishment and abandonment of State
trunklines and for the relinquishment of service roads; designation and control of depart-
mental chargeability of highway engineering, right-of-way acquisition, construction,
maintenance and related activities by control sections; various types of records, statis-
tics, and logs on each control section and various reports on State, Federal and county
road systems; departmental reports to the Governor, Legislature, Bureau of Public
Roads, U.S. Congressmen, and other agencies; data for highway needs, and finance
studies; the legal historical and current status of the trunkline system revision; and
presentation data for highway maps, trucker maps, construction program maps, etc.
The section prepares reports and special assignments for division heads, Deputy Com-
missioner, Managing Director, and the Highway Commissioner.

The financial projection of future income and expenditures used by the Michigan State
Highway Department is fully covered in a paper presented by Alfred H. Lawrence, at
the October meeting of the AASHO.

Although the central records and reporting section has been in operation for over a
year, and has contributed much to management, there have been some projects that
have not been able to meet the scheduled letting dates through unforeseen difficulties.
However, these have been very much in the minority, and very few have been delayed
over one or two months from the original schedules. Most delays in meeting schedules
have been caused in acquisition of rights-of-way.

In the fiscal year 1959-60, we had approximately 1, 500 condemnation cases, and
each one of these cases generally took about 90 days before right of entry was secured.
This has created some delay in letting projects. We have been able to advertise pro-
jects where all right-of-way has not been secured, and all buildings have not been re-
moved, by inserting a clause making the contractor aware of these situations so that no
claims would be made against the department for delays. We are, however, holding the
divisions to the previous schedules, and are making every effort to eliminate delays in
advertising projects on schedule.

Central reporting can only be successful with the full cooperation between top man-
agement, the divisions, and the districts as well.

Discussion

Granum. —This is one element in carrying out a systematic programing procedure.
Near the beginning of Walker's paper there is a classic understatement to the effect

that, "It also seemed desirable that some central system of reporting to top manage-

ment, "' and so forth. This seems so essential (in fact the whole subject of our meeting
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for these two days seems so essential) that we can ask, ""Well, why hasn't this been
done before in a comprehensive way?"

I am sure that every State has pieces of it, but I believe it is the comprehensive ap-
proach—from beginning to end—that we are trying to resolve today.

A good deal of what Walker has presented 1s somewhat like the telephone company's
presentation. But I notice that there are some things missing—money, for example.
And in Bidell's paper we have indicated the importance of money in these operations.

Babcock. —Walker, how large a staff do you have doing this work?

Walker. —On the program performance staff, we have about six people. We found that
setting it up required quite a staff, but keeping it up does not require anywhere near
the staff.

Most of that work 18 done at the lower levels. There is no way of knowing how many
manhours of top level time are saved.

Another advantage that we find is that, in having this material flowing in on a current
basis, we have at our fingertips many, many answers that could not be gotten together
formerly in a month's time.

Babcock. —In other words, this section is fundamentally just a reporting section to man-
agement, which tries to unscramble something that is not going right?

Walker. —That is right—in the program performance area, it is.

Granum. —What do you do about the advance planning such as area, regional, corridor
and city general route location studies? Is that scheduled, as well as the more detailed
location studies, design, etc.?

Walker. — Yes, that is handled by planning. All of that has been done, and we expect
to announce another five-year program that will be scheduled by the pre-construction
engineering operations in the same way. That will be publicly announced before the
first of the year.

Of course, our programs will drop. This year we hope to hit, in actual awards,
around $245 million. When engineering is included, it goes up to $325 million. The
next five-year program will have rather a uniform program of $140 million a year,
including right-of-way and engineering.

Granum. —Is the broad-gauged advance planning, such as might involve an origin-desti-
nation study of an urban area, set into these advance schedules, with a completion date,
etc.?

Walker. — Yes.

Aitken. — You referred to your major sources of money. Now, since this was made in
1957, it was before the Federal-aid trust fund was in trouble. I assume that the money
from your bonds gave you enough latitude so that you could stay within your schedule.
All you did was shift the source of financing. You did not have to delay projects?

Walker. — That is right. Michigan's loss, I think, was about $25 million a year. But
by selling bonds we stayed on schedule.

Aitken. — That is one thing that gives us a great deal of trouble in the District of Colum-
bia. We do not have bonds. And we are better than a year behind in terms of availabil-
ity of Interstate money apportioned to the District. So it is a difficult problem.

Granum. — Aitken, you are behind on your money. Does that mean you are now a year
ahead on plans?

Aitken. — We have plans more than a year ahead. We had the District funds to match,
but we cannot get the Federal money. And with 90 percent coming from the Interstate
fund, this is serious. This delay is hurting the program in the District, because we
cannot get sections of freeway finished and in service.

Walker. — Has any other State set up a reporting and control system?
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Granum, — Ontario certainly has. Bidell has just described it, generally. But what
about others? Does anybody want to volunteer ?

Buswell, — We have a pegboard on which we keep a record of every project, and we
pull out a tape to show what the status is. It is similar to what you have here, and
yet different.

Legarra. —I do not know if we follow the central control in the same manner Walker
does. We do have some of the various controls that have been described here, possibly
handled in 2 somewhat different manner. Schedules of a particular project are main-
tained — insofar as design is concerned, right-of-way acquisition, etc. That is pre-
pared in every district, ona monthly basis, and, submitted to headquarters where it

is used as a control.

But we do not have one single control agency that accumulates all these data in one
report. On the other hand, we have other types of controls, such as Federal-aid con-
trol, so that top management will be able to tell where we are insofar as Federal-aid is
concerned, That is prepared by another group in headquarters. I assume that Walker's
central agency does all of that.

Granum. —Except for money, I gather, which surprises me. Mr. Walker does not
seem to deal with money problems at all.

Walker. — No.

Legarra. — Essentially, California has all the controls, but possibly in a little different
manner from what has been described. I believe we cover the same information.

W. Johnson. — Kansas has a few individual controls, but nothing nearly so complex.

Babcock. — We have a master control board that I keep up-to-date. We usually know
where the projects are. I have been interested in both of these papers. I already have
some revisions in mind, based on them,

Donnell. — We really had not planned on quite as comprehensive a set-up as Walker has,
but I can see its advantage.

We have been asked to set up a procedure whereby the Commissioner or chief engi-
neer at any time can find out, with a telephone call, the status of any project, or within
a short time would be given an IBM listing of the status of the whole program,

Hart. — We do not get as specific as Michigan does in setting up these individual time
schedules for the various pre-construction operations. We are operating now on a let-
ting date procedure, and more or less permitting the individual districts to work out
this schedule up to the letting date.

We are hoping to move back into this pre-construction period, getting more head-
quarter's control of the individual sections of the pre-engineering; but we have not got
it now. We are working on only the basis of a letting date schedule, and the individual
things take care of themselves through the individual sections.

Granum. — Why are there only 23 of these progress route reports? You have a lot
more projects than that in Michigan, haven't you?

Walker. — Well, these route reports are confined to the arterial and the Interstate
System, because we have concentrated on Interstate.

On other projects, we have control through another report that has been kept up
monthly a year in advance, and weekly when you get down close to the wire, similar to
our 90-day report on right-of-way, that gives the status of all of those projects as we
go along.

Granum.— Obviously a construction schedule and a pre-construction engineering
schedule, time-based and money-based, is no good unless it is not only kept up-to-date,
but revised in accordance with the situation as it develops. In other words, there is a
feed-back problem which should affect both the availability of money, and the time and
personnel problem.

I would like to hear some thoughts on that subject, because I think this is one of the
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areas where programs and scheduling fall down. We start out in a big way, we have
everything down in black and white, and the next thing you know, six months later it is
80 out-of-date that everybody forgets about it. It involves a lot of work and a lot of time.

Electronic computing may eventually give us the answers, but you will run into a lot
of problems in that, I am sure,

Walker. — We are in the process now of examining all of our reporting. We are con-
tacting management that we serve to determine the effectiveness and timeliness of our
data, and for any ideas that they might have of how we can improve it. I think you have
to do that, from time to time, on any system of this type. I said we have five or six
people on the program performance, but we also have about 26 on these other activities
in the sections.

Martin, — From my own experience, it seems to me that the commissioners' value of
such reports would be multiplied, not merely added to, by articulating the money situa-
tion—and I am talking especially about pre-contract activity—with the technical status,
such as Walker reports in Michigan.

I do not know what other commissioners have found, but it seems to me that ability
to control the money situation as we go along is essential. I mean "control" in the
sense of being aware of it, so that administrative measures can be taken with respect
to the expenditures, as well as with respect to the technical progress that is being
made. It would seem that the high speed computer would make this possible.

The use of computers would stand a chance, it seems to me, of giving a service
that would be enormously greater than the service that a commissioner could get
simply from the physical progress information. That is, it would be much better if he
had the two timed together, so that the expenditure data were timed with the operating
data, or substantially so.

Walker. — Of course, we have that in our county reports, either the engineer's esti-
mate or the contract award amount, that the commissioner carries with him all the
time. That is, the reports show projects in every county that are on the five-year
program, both moneywise and schedulewise, and what we have done and what we are
doing. That is one service.

Granum. — California has a fairly effective money reporting system. They have a
reservoir in which savings from award prices are thrown back into the pot and made
available for use on other projects from time to time. Conversely, over-runs are
paid for out of this reservoir.

Iowa has a somewhat similar procedure. Iowa has a fairly good basic programing
procedure, which they are just getting into effective use over the past couple of years.

As an example, Iowa found last summer that $5 million were not going to be spent
as planned in the current budget year, because of bad weather delays last spring.
Projects that had been awarded did not proceed as rapidly as they had expected, and
so their cash outlay would be $5 million less than anticipated.

Through their system of keeping track of the money schedule as well as the engineer-
ing schedule, they were able to pick up this $5 million and award that much more work
this year, advanced from the second year construction schedule to the first year,
because they had plans available.

Donnell. — At what stage in Michigan to you determine which routes are going to be
improved? Evidently that follows important routes, where a decision has been made
at some time by the Commissioner that route so-and-so is going to be built. That
would affect the priority rating.

You might want to build low-priority sections into certain routes that had general
priority; for continuity purposes you would want to build those in to improve a whole
route in Michigan.

At what stage does that type of broad planning come in?

Walker. — That was all done prior to laying out the five-year program. It so happened
that our Interstate routes were the ones that were really bad, as far as traffic conges-
tion, alinement, etc, are concerned., So there was no criticism when we planned to

go to work mainly on the Interstate System.
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Donnell. — Who made the decision as to which one of those routes should come first?

Walker. — The planning division. We do not have to get approval from the legislature
on any program. That rests within our own department. The Commissioner makes
the final approval.

Hall. —I would like to throw a cautionary thought in about these detailed reports. Let
me give a very recent experience.

In Phoenix, five weeks ago, I found that the residential improvement districts re~
ports were prepared monthly at great length, some six or eight typewritten pages. 1
read them and could not make heads or tails of them. I asked the city manager and
council, and they said, '"Yes, we do receive these filings each month, but we can't
understand them, either."

Then I inquired, and was given a three-page, three-foot-square report in bar chart
form, which identified in great detall every step of every major street project, although
none had been put to contract for about three years. It did show why the status was not
moving,

I inquired of the council and the city manager what use they made of those, and they
said not only did it make them mad because it indicated no progress, but it made them
mad because they could not understand them.

The last report just received had only six lines on it. Top management now has:
the number of petitions being circulated, year to date and last month; the hearings,

year to date and last month; the approved petitions; miles under petition; miles approved;

and total dollars under construction and approved. No one had figured it out until we
totaled it. It was $900, 000 worth of work since January 1, 1960.

Those six elements, as far as I am concerned, give me enough information to start
controlling, I think, because if this does not move month to month, I will find out why.
But I do not have to spend hours trying to figure out where all these particulars are.

Now, for the major streets, the big money projects, I would propose to have some
sort of similar control. The point I am trying to make: I wonder sometimes, how much
detail we need. I do not know the answer. But we are searching, in city work, to try
to find some means for management control that will alert us quickly if somethingbasic
is going astray.

Granum. — You probably need several levels, do you not? A pyramid of less and less
detail which reaches a very distilled point at the top?

Hall, —1I think you summarized it very well. In the engineering division of a city,
surely the bar charts and the progress details are essential; but to the director of
public works, I would say quite a bit can be cut out. Ido not need all that. And the
council needs less than I do.

Bidell. — Would you like to discuss Ontario's tentative control system? We try to keep
a rather strict control on both the money, the way the cash is going out, and on the
status of the preparation of all of these jobs. Furthermore; we do not bother reporting
to management anything that is on schedule, because possibly a year or so before this,
they had approved this schedule. If it is on time, as far as we could see, management
is not really concerned.

Therefore, we concentrate on bringing to management's attention only those projects
that are falling seriously behind, and if there is a serious financial problem looming in
the immediate future.

I would agree that too many details can be presented to management. We have found
that if you present too much detail, they do not know anything about it, because they do
not bother reading it. They just get the report and put in aside and they are not really
aware of the problem, if there is any. We have found that selecting the problems that
we think management should be made aware of, and only presenting those to them, is
the best approach.

Granum. — How do you keep track of where you are?
Bidell. ~ We go through the charts and if everything is being awarded on schedule, we

e
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are assuming that that is the way the money is going to be spent. But if we find that
there are cases of serious deviations from the schedule of awards that have been set
up previously, then we start studying it to see what effect it 1s going to make on the
outflow of money.

Furthermore as in Iowa, if we find that this year, for example, we are going to have
more money than we thought, we advance some projects that are ready — some of those
that we were not intending to award until a later date.

Haxton, —I agree with top managements lack of interest in detail; but if you could see
some of the correspondence that comes into the Washington office of the Bureau of
Public Roads, you might want a hittle more detail. We have all of your Congressmen,
Senators and constituents asking us questions, and they want answers.

Granum. — What experience have the States had with various kinds of visual aids on
production control; such as, the Productrol and the Schedulegraph equipment that is
commercially available? Would anyone want to comment on that ?

Bidell. — We used it, but we found it was difficult to cart around to the various rooms
in which meetings took place. So we discontinued the use of the Productrol.,

England. — We tried it for a while and gave it up, for the same reason. We found we
had to keep a staff working on it all the time to keep it up to date, plus the fact that we
could not move it, unless we photographed it and took the photographs into the meetings.

Babcock, — Our biggest problem is not in the scheduling. The biggest problem that
faces me and a lot of other people is the fact that we do not have as rational an under-
standing as I think we should have as to what can be produced in a given time. We need
a measurement of engineering production efficiency, because, in setting up a construc-
tion schedule, you first make your basic assumption that it is equivalent to the efficiency
of your organization. I wonder if anyone has a pat answer?

Walker, have you any data showing that we should allow X amount of time for X
number of people to design a given kind of a bridge ?

Walker. — We have a book that was made about a year ago, in which they went into
design. I am not too familiar with it.

Granum. - Ontario could supply some information along that line. It has been suggested
that the Ontario data be prepared as a Highway Research Board paper, because it was
a research project and a very valuable one.

Burnes. — This gets into the area of work measurement, which I think plagues quite a
few administrators, if not all of them. In an effort to get at work measurement, in
one sense, by finding out what restricts plans production the Bureau of Public Roads
has had a pilot study under way in Wisconsin for about 18 months. We hope to find out
some of the restrictive elements, both external and internal, to plans production, and
from that maybe we can work out some work measurements.





