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FIGURE 5

MASTER SCHEDULE FORMAT

island. Generally, large firms from the mainland have had difficulties in un-
derstanding the local environment and thus have not been able to compete
successfully with the local specialists.

The provincial government will nevertheless hire offshore consultants if
deemed advantageous to the success of the project, but usually on a single-
project basis and with the understanding that the consultants will work close-
ly with local firms. Additionally, the consultants are expected not only to per-
form their duties but at the same time act as importers of more advanced
technology for the future benefit of the local specialists and the island.

If some of the newer project management buzzwords do not form part of
the standard vocabulary of a Newfoundland project manager, those must ini-
tially be avoided or else they only cause embarrassment or antagonism.
However, this ought not to hinder application of modern techniques. Once
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FIGURE 6

SHORT-CYCLE SCHEDULING FORMAT

everybody understands and is enthused by the results, such techniques may
even be called by their names, and the objective of improving project man-
agement techniques will have been accomplished.

The provincial government’s understanding of the uniqueness of the lo-
cal situation and its guidance in optimizing local resources have been highly
successful in improving the local project management scene, an important
step towards minimizing claims under the project management concept.

Owner’s Pre-Project Experience

The Department of Public Works and Services in the Province of Newfound-
land is responsible for implementing construction of the major buildings that
are erected for the provincial government. These buildings include hospitals,
large adult and post-secondary education facilities, and similar projects.
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FIGURE 7 PROJECT STATUS REPORT

The department has been responsible for the design and construction of
facilities up to 640,000 square feet of floor area, and as certain institutions
are planned to be integrated, larger and more complex buildings will come
under the responsibility of the department. Over the years the department
utilized various methods of construction, including the conventional gener-
al contracting, the classical project management, and the modified con-
struction management system. Experiences have ranged from very good to
very bad on each of the methods chosen.

GeNERAL CONTRACTOR CONCEPT

The department generally favors the use of general contractors under the su-
pervision of the project’s architect. From the department’s point of view, these
projects are controlled by senior, in-house project managers whose responsi-
bility is project direction from inception until commissioning, including fi-
nancial control and scheduling. This method has proven successful for small-
er projects up to the size of $15,000,000.

These projects were not built under “fast-track” or “phased-construction”
programs, and the entire design was completed before public tenders were
called for the complete project. At times separate tenders were called during
the planning stage for site preparation to enable the general contractor to
move on-site without the uncertainties of clearing, grubbing, and excavation,
thus resulting in earlier start of main building construction and lower prices.
Under this method some claims had to be dealt with, normally caused by late-
ness in decision-making on the part of the user-client. Generally, these were
delay claims and posed little problems for settlement.

Another minor source of claims arose from certain inaccuracies in draw-
ings or misinterpretation of drawings. Most of these claims were settled out of
court to both the contractor’s and client’s mutual satisfaction.
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2ROJECT MANAGEMENT CONCEPT

The department, on larger and more complex projects, has utilized the pro-
ject management method of construction. However, recent experience with
this method has yielded lengthy delays, high cost overruns, and large claims,
caused by a certain over-enthusiasm and overoptimism by project managers.

Moreover, the conclusion derived from a study of these projects was that
1) the risks of fast-tracking were far too great and unpredictable, and 2)
“phased construction” was the alternative to minimize those risks.

“FAST-TRACK" VERSUS “PHASED CONSTRUCTION""

Project managers, as well as literature on the subject, all too often refer to
the terms “phased construction” and “fast-track” interchangeably, without
any distinction. Although similar in some respects, the two methods differ
in the type of design/construction overlap. The design of an individual work
package in “phased construction” is substantially complete when construc-
tion starts. With “fast-tracking,” work packages are rushed to the field, with
the design being completed after construction has begun. In short, fast-
tracking is an accelerated “phased construction” method with design/con-
struction overlap within the individual work packages.

The two methods only resemble each other to the extent that construc-
tion starts before the entire project design is 100 percent complete. The
analysis of fast-tracking projects indicates that inherent risks include:

* loss of the planned benefits due to schedule delays
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FIGURE 9

BUDGET CURVE DATA—ORIGINAL CONTRACT

* loss of financial benefits due to the cost of claims and litigation

* intentionally low bids and unrealistic schedules by contractors because of
incomplete tender specifications, resulting in artificially high pricing of extra
work and change orders as well as claims

* far-reaching effects of mistakes during the early design/engineering phase.

Evolution of a Modified Concept

With regard to the Institute of Fisheries, the department carefully evaluated
its options. Because of the size of the project ($42.3 million), the complexi-
ty and the user-client’s early Occupancy requirements, the department de-
cided to use the project management concept.

However, because of the recent negative results with respect to delays,
cost overruns, and claim situations, the traditional concept was modified
through the introduction of an independent auditing/quantity surveying con-
sultant with responsibility for preparation of detailed contractor-type con-
struction estimates, master scheduling, and for monitoring of project expen-
ditures and financial/schedule projections.

Rationale

The rationale for the introduction of this new team player was based on the
fact that historically project/construction managers, with respect to schedule
and budget, tend to lean toward either one of two extreme directions:

* PM/CM creates an extremely tight budget and schedule to secure approval
of the project and/or mandate.
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PERFORMANCE TeST—TOTAL PROJECT

* PM/CM creates an unnecessarily high budget and extended project dura-
tion to minimize his liabilities towards the owner.

The department concluded that the introduction of an independent
third party will circumvent those desires which are understandable and hu-
man, but seldom justified.

While the tasks of scheduling, estimating, and monitoring are tradition-
ally carried out by the PM/CM, the independent third party can perform the
same tasks without any conflict of interest.

o
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In light of most recent court decisions in the United States, the impor-
tance of unbiased monitoring by a party without any financial interest, en-
suring quick reaction time, is even more significant. In the eyes of the law,
the scheduling and coordinating responsibilities under the project manage-
ment concept rest with the owner in her capacity as the principal of her
agent, the PM/CM. In the past, owners have tried to escape this risk by mak-
ing prime contractors responsible for coordination, but with little success, as
courts consider such responsibility unenforceable |i.e., prime contractor “A”
has absolutely no means to force prime contractor “B” to do anything he
would not do voluntarily). This was stated very clearly by the GSA Board of
Contract Appeals in the case of Jacobson & Co., GS BSA No. 5606, 80-2
BCA (CCH) 1980.

The Government can decide on whatever method of con-
struction and contracting it chooses, but in doing so it also
assumes the responsibilities inherent in its choice. With
phased construction, it is obvious that the contracting offi-
cer has the obligation and duty to demand that the various
contractors cooperate with the construction schedule and
not interfere with the work of other contractors.
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GURE 12 PERFORMANCE TEST—MECHANICAL PACKAGE

While the owner may always have legal recourse against the PM/CM, re-
sponsibility for payment of a justified prime contractor’s claim resulting
from the action, neglect, or delay on the part of his agent (i.e., PM/CM) rests
in first instance with the owner.

It is evident that preventive measures are less costly than lengthy legal
battles extending years beyond project completion.

The New Project Team

The department, in order of priority, appointed a project manager, prime
consultant (design), and an auditing/quantity surveyor consultant. The or-
ganizational structure was such that the prime consultant reported to the
project manager, whereas the auditing/quantity surveying consultant report-
ed independently to the department to ensure that objectivity was main-
tained, and that it would not become overly familiar with the needs of the
construction and design groups.

The department, through past experience, had learned the vital importance
of ensuring that all participants had clear definitions of their responsibilities
and the roles they were to play on the project. The department further insisted
that detailed administrative procedures with regard to equipment procurement,
progress payments, change orders, and so on be drawn up and in place before
the start of construction to ensure that there would be no misinterpretation or
misunderstanding of what had to be done by each member of the project team.
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PERFORMANCE TeEST—ELECTRICAL PACKAGE

There was some initial concern on the part of the project manager that such
detailed procedures were too onerous and would slow down the project, but
subsequent advantages voided that concern.

The Project Manager

The firm chosen to perform the functions of project manager was a local firm
specializing in this field and was planning to do its own construction man-
agement. The senior representatives designated to be responsible for the exe-
cution of this project had either a strong background in design or in general
contracting in the Newfoundland environment. The project manager report-
ed to the owner on a monthly basis on tendering, costs, on-site construction
activities, and scheduling, as well as problems and key activities. The initial
reaction to the introduction of an additional consultant was not overly en-
thusiastic and governed by a typical reaction to anything new: “We've always
gotten by before; why should this time be any different?”

The Prime Consultant

The design firm chosen by the owner was a major local architectural/engi-
neering firm with experience in working under the project management con-
cept. This firm reported to the project manager. An offshore firm assisted in
the preparation of the mechanical and electrical design.



FIGURE 14

Total Project

Budget 741 % 73.8%*
Financial Completion 69.6% 70.3%*
Physical Completion 66.8% 67.4%*
Architectural Package

Budget 78.6%

Financial Completion 67.7%

Physical Completion 67.7% 3

Electrical Package

Budget 73.0%

Financial Completion 68.1%

Physical Completion 61.8%

Mechanical Package

Budget 61.9%

Financial Completion 78.9%

Physical Completion 68.5%

*Corrected for current savings of $210,000 in General Conditions.

Status OF COMPLETION—JAN. 31, 1985

The Auditing/Quantity Surveying Consultant

The newcomer to the traditional project management concept, selected from
several invited bidders, was made up of:
* the local branch of a major international audit/management consulting
firm (assisted by its in-house, mainland management experts)
* a mainland construction management consulting firm specializing in es-
timating, planning, and cost control, as well as preparation and/or evalua-
tion of construction claims.

Throughout this paper, the auditing/quantity surveying consultant will
be referred to as the “consultant.”

Scope of the Consultant’'s Mandate

Following several discussions with the owner, the mandate of this consul-
tant was agreed upon to include:

Start-Up Phase

» setting-up of code of accounts

* assistance in the preparation of administrative procedures

* preparation of independent detailed contractor-type estimate in addition
to estimates prepared by project manager and prime consultant

* preparation of realistic master schedule for design, procurement, and con-
struction, in collaboration with project/construction manager

* design of cost and change order control system, in collaboration with pro-
ject/construction manager.

Monitoring Phase

» monthly audit of expenditures to date, as well as projection of the final costs
* independent reporting on progress

* design and subsequent application of performance test (quantity survey-
ing system) to advise owner of status of progress versus expenditures, and to




Serve as an early warning system to either prevent or minimize claims or de-
tect potential claims early
* report to department on regular intervals and meet with project team on

. the construction site.
The consultant was officially appointed in late summer 1983, when site

clearing had been completed and design was approximately 60 percent com-
plete, tenders for the packages “excavation and foundation” and “site services
no. 1” were about to be received, and tendegfor the structural steel package
was to be called shortly. However, above-grade site construction was not to
start before spring 1984.

Start-Up Phase

Preparation of the independent detailed contractor-type estimate and master
schedule commenced immediately after a familiarization meeting with all
members of the project team, receipt of master schedule in force (bar chart),
and drawings and specifications available at that time.

Within two weeks, the preliminary evaluation of the available informa-
tion had advanced to the point when certain important questions required
clarification. The most important and pressing question to be dealt with was
the completion date of the project.

Completion of the project was scheduled for spring 1986 with the com-
plex relocation of existing equipment, furniture, etc., to take place during the
summer months, all to be completed prior to the September start of the
1986/87 academic year.

From its preliminary analysis, the consultant concluded that the project
could be completed about ten months earlier than planned, barring a possi-
ble construction strike in May 1985, when all current labor agreements were
to expire.

Thus, the following two questions were asked:

* Is the spring 1986 completion date the result of budgetary/cash-flow con-
straints imposed by the Federal/Provincial Funding Agreement?
* Is the college physically able to move one year earlier?

Additionally, the preliminary status of the tender package breakdown, as
well as the wisdom of calling any further tenders in the absence of an ap-
proved master schedule, were questioned. More specifically, the consultant
cautioned the inclusion of any vague dates in the tender documents as long
as there was no approved master schedule, thereby making specific reference
to contractual clause 1.2 in the structural steel contract package (out for ten-
der at this time), which reads, in part:

-4 Caution—The owner will not be responsible for any delay
claim resulting from late completion of structural concrete
work, or other circumstances, which prevent start-up by
these target dates.

In clear terms, the consultant stated at this point, in writing:

Exculpatory clauses such as 1.2.4 should not be used as an
excuse for the absence of an agreed-upon schedule.

The owner’s reply with regard to the 1986 completion date clarified that
none of the reasons suspected applied. Nevertheless, it was the owner who
had advised the project manager that under the project management concept



it had seen too many forecasted completion dates which, in fact, could not be

met, all resulting in ramifications much worse than a realistic completion'
date at the outset of the project. The owner, however, fully agreed that:

* .an early decision with regard to the tender package breakdown was essential

* no further tenders were to be called without an approved master schedule

* the use of contractual exculpatory clauses was no answer to a self-inflict-

ed avoidable claim situation. ;

This first quick exchange of correspondenct, copies of which were trans-
mitted to the PM/CM, resulted in a three-day working session on-site between
the consultant and PM/CM, in part also attended by the prime consultant.

Concerning the completion date, the entire team agreed that construc-
tion could be substantially completed by summer 1985, and with an earnest
effort by all parties, the college could be opened in September 1985.

The tender packages breakdown was agreed upon, with the exception of
architectural work which remained to be resolved at a later date.

The tender call for the structural concrete was to be issued in late No-
vember 1983, with mechanical, electrical, and fire protection packages to fol-

. low around mid-December 1983.

Admittedly, the road was bumpy in the beginning, but smoothed out
once it was established that the objectives of the outside consultant were no
different from those of the PM/CM, namely, to successfully complete the
project within budget and on time.

THE CONSTRUCTION CoST ESTIMATE

The preparation of a detailed contractor-type estimate normally requires
drawings and specifications that are reasonably complete (i.e., 85 percent to
90 percent).

In the fall of 1983, the drawings and specifications were at varying stages
of completion ranging from practically nil to 100 percent (structural steel
package out for tender). With regard to architectural work, it was found that
there were many conflicts between drawings and finishing schedules. All con-
flicts were immediately reported to the prime consultant. Certain speci-
fications were obtained verbally; others were not available yet. While prepar-
ing the estimate, drawings were continuously revised, and corresponding
adjustments had to be made to the estimate, and every attempt was made to
incorporate the intent of the design into the estimate. The consultant’s esti-
mating teamn relied heavily on one of its member’s specific knowledge of
Newfoundland conditions which, being a native Newfoundlander, had gained
from his fifteen years of contracting experience in Newfoundland.

The consultant, in the preparation of the estimate, went far beyond the
standard contractor’s approach.

The consultant first established a common work breakdown structure
for estimate and master schedule activities, which would later facilitate the
cost loading of the master schedule designed to serve as the basis for moni-

toring progress and expenditures.




1. Ine aiTerence DETween Tinancial ana pnysical com-
pletion, i.e., $1,6222,483, is the estimated amount
paid for materials delivered to site but not installed
yet. Approximately 50% of this amount is related to

. the Mechanical Contract, approximately 25% to the
Electrical Contract, and the remaining 25% to the
Sprinkler and Fire Protection, Kitchen Equipment
Laboratory/Library Fumiture and Site Services No. 2
combined. B

2. The negative status of physical completion versus
- budget, i.e., -7.3%, is made up of a combination of
several factors, as follows:

a) Savings in General Conditions -1.0%
. b) Postponement of Site Works/

Landscaping Contract -1.7%
¢)” Delay in Site Services No. 2 Contract -0.2%
d) Delay in Architectural Contract ©-37%
e) Delay in Electrical Contract -12%
f) Delay in Sprinkler Contract -11%
g) Advance in Mechanical Contract +1.0%
h) Extra Work Performed +0.5%

The combined shortfall of the Architectural, Electrical,
and Sprinkler Contracts amounts to a substantial 6%,
or $1.3 million. Moreover, progress recorded on the
Sprinkler Contract is either too optimistic, or Contrac-
tor was underpaid.

3. The budget projection of Jan. 31, 1985, included
$580,000 for contingendes allocated to the individual
contract packages. Approximately 28% are expended to
date. Additionally, out of the $231,000 allocated to
General Conditions, only $20,724 were actually ex-
pended. However, permanent heating commenced on
Jan. 25, 1985, and monthly expenditures will increase
accordingly.

4. The Architectural package, and more specifically, in-
stallation of drywall and ceilings, have seriously falk-
en behind schedule, resulting in a corresponding de-
lay on electrical work. Low performance was further
aggravated by the non-availability of permanent
heating until Jan. 25, 1985, and the delay in enclo-
sure of the atrium. Progress of drywall and ceiling
installations is now improving in the east block and
west block, while the center block is still slowed
down because of the atrium.

Notwithstanding this improvement, the comple-
tion date will be extended by one month, i.e., to
early September 1985, without implementation of
an acceleration program. Nevertheless, it is antici-
pated that the project will be completed within
budget. '
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THE MASTER SCHEDULE

The master schedule, although prepared by the consultant, nevertheless
- clearly reflected the intents of the PM/CM, who was ultimately responsible
~ for the supervision and coordination of the work.

The initial run resulted in a September 1985 completion date. Subse-
quent compression of the interior finishing yielded the desired early August
1985 completion date. The latter schedule was to serve as a yardstick for all
future evaluations of performance. '

- In order to achieve the accelerated completion date, the consultant rec-
ommended that detailed schedules for the interfacing of the electrical, me-
chanical, fire protection, interior masonry, and drywall trades be prepared, to
avoid claims which often arise from lack of coordination between these
trades. To counteract these problems, it was further recommended that in-
terference drawings be prepared by the mechanical contractor. For the pur-
pose of the detailed scheduling, the consultant supplied the CM with an
easy-to-follow format for short-cycle scheduling.

THE CosT AND CHANGE ORDER CONTROL SYSTEM

The cost reporting and change order control system designed for this project
include the following:

* COst summary

* project status report

* subsidiary cost report

* contract assessment for each contract package

* monthly cash-flow comparison.

The monthly cost summary and cash-flow comparison included expen-
ditures for the entire project, while the other three reports included construc-
tion costs only.

The project status report was developed as an executive summary, pro-
viding all information on budget, contract value, actual costs, total forecasted
cost, and variances. The main headings were subdivided as follows:

Budget: Original budget (PM/CM)
Revised budget
Owner’s revisions (scope changes)
Current budget
Contract value: Original contract value
Changes to date
Current contract value
Actual costs: Previously approved
Approved this month
Total approved to date

Forecasted costs: Estimated cost of changes to complete
Forecast of final cost
Variance: Total variance

Variance change from previous report
The column “Revised Budget” was introduced in April 1984 as a result
of the tenders received for the architectural package, which were sub-
stantially higher than the PM’s original budget. At the same time, the gen-
eral contingency carried in the estimate was allocated to the individual work




MONITORING

PacKages to TENECT U1 COoST OI anucipatea changes to the wWork, as well as an-
ticipated costs of acceleration to meet the critical completion date.

The column “Owner’s Revisions” reflected change orders originating
from owner’s scope changes. These were kept separate, since the PM/CM

-carried no responsibility for these changes. Hence, they had to be excluded

for measuring his performance.

For the purpose of “controlling costs,” the most important column of the
project status report is found under the heading “Estimated Cost of Changes to
Complete.” The consultant insisted that the CM was to identify monthly for
each contract package what kind of additional costs it expected to incur until
completion of the work. A subsidiary cost report was designed to separate:

* changes approved and included in current contract value, indicating the -
last change included 7

* change orders approved by CM but not approved by owner -

* estimate of known changes

* unidentified changes to complete

* allowance for additional anticipated costs.

The introduction of this level of detail forced the PM/CM and the prime
consultant to analyze, explain, and justify monthly forthcoming changes and
issue them in a timely manner, so as not to interfere with the progress of the
work which otherwise could result in claims for delays and/or loss of pro-
ductivity.

Additional reasons for this monthly justification of estimated cost of
changes to complete were:

* to seek remedial action if the final cost was forecasted to exceed the budget
* to free unused monies for allocation to other items such as owner’s bud-
get for new equipment, furniture, etc., which otherwise could not be pur-
chased.

PHASE

A performance test was designed with the objective of accurately measuring
progress and expenditures against budget and master schedule and to imme-
diately signal problems which may jeopardize completion within time and
budget. At the same time, this test, coupled with the cost reporting system,
was to serve as an early warning system for discovery of potential claimi situ-
ations which, if known at the incipient stage, could effectively be minimized
or remedied. It is evident that for this purpose, time and cost have to be mea-
sured on an integrated basis, a concept not always understood and/or applied.
The performance test measures financial and physical completion of the
project at any given stage against the budget as follows:
* Physical completion is the value of work accomplished and expressed as a
percentage of the estimated value as of the date the analysis is prepared.
* Financial completion is the total amount of money spent {or committed) as
of the date of the analysis, expressed as a percentage of the total estimated
cost.
» The budget curve reflects the progress as depicted on the master schedule
and corresponding expenditures thereof, or in other words, it indicates the
earned percentage of the elapsed time of the project.



A detailed S-curve was prepared based on the cost-loaded master schedule
and the estimate, adjusted for actual tender prices, received. The common
work breakdown structure established for the construction cost estimate and

- the master schedule facilitated this task. Particular attention was paid to the
~ labor/material breakdown of each activity, since material on-site, but not in-
stalled, was not considered progress. Time-oriented activities only—such as
labor, approvals, lead-time for deliveries—were. to be considered for the deter- _
mination of physical completion. 54

A second budget curve was established which included contingencies al-
located to each contract package within the timeframe they were most like-
ly to be incurred.

Budget curves were translated into graphics for the entire project, as well
as for the electrical, mechanical, and architectural packages. The reason for
also controlling these three packages on an individual basis was based on the
fact that the majority of building construction claims originate from one of
these trades because of the close coordination required between them.

APPLICATION OF PERFORMANCE TEST

The 75 percent completion stage has been selected for a demonstration of
the application of the performance test.

CONCLUSIONS

The owner’s choice of the “phased construction” method, coupled with the
modified project management concept whereby an independent third party
without any direct financial involvement was added to the traditional project
team, undoubtedly were the two key factors responsible for the successful
completion of this project.

The third party preparation of a contractor-type construction cost esti-
mate and the master schedule, both based on a common work breakdown
structure, allowed for the design of an accurate performance test/early warn-
ing system. Simplicity of presentation instead of voluminous computer
printouts resulted in usage rather than storage in drawers.

This system, combined with the independence of the consultant, al-
lowed for totally objective and timely evaluation of progress and cost. The
latter facility, in turn, assured early reaction time. Independence proved
equally successful for:

* the unbiased adjudication of scope changes

* constructive communications between all parties

* acceleration of reaction time on all aspects of the project, notwithstanding
time-consuming governmental procedures.

Hence, claims were not only minimized but, in fact, completely avoided.
A word of caution, however: only “man-made” claims are controllable. Ex-
tended project durations and corresponding increases in cost cannot be pre-
vented in case of strikes, changed soil conditions, or similar “non-man-
made” causes. However, in any claim situation, early reaction time and an
unbiased adjudication process will reduce the cost of claims.




MINIMIZING CONSTRUCTION CLAaims UNDER THE
PROJECT MANAGEMENT CONCEPT

1.

What are some of the key management skills needed to run a project or en-
terprise? Support your answers with inforghation from the PMBOK Guide.

..What problems were encountered under the project management concept in

this case?

. Describe the “risky” practice that was leading to some of these problems, in-

cluding some of the overriding factors that negated any projected benefits.

. Describe the modified project management approach used to reduce some

of these risks.

. What risks was the Department of Public Works and Services trying to re-

duce by adding another consultant to the project management team?

. What were some of the contributions made by the auditing/quantity survey-

ing consultant? How did these contributions minimize project risk?

. What actions can be taken by project managers to minimize some of the as-

sociated risks before starting to monitor a project?



