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Fast-Track Management for Projects with Multiple Sites

Sarwar A. Samad

his article discusses the appli-
cation of fast-track manage-
ment for projects with multiple
sites and is based on the
author's hands-on experience with actual
projects. Fast tracking a project is when
activities that are normally done in a series
are performed in parallel [4]. It is written
from the perspective of an owner and a
major contractor. The organization, inter-
faces, and communication needed for fast-
track manageément, project control sys-
tems, subcontracts, and construction man-
agement are discussed. In conclusion, the
article summarizes all of the necessary
conditions for fast-track management.

Orcanization

An organization is a group of people
working together in a coordinated effort to
attain a set of objectives [1]. One of the
primary reasons for establishing an organ-
izational structure is to establish lines of
authority that enable management to exer-
cise the necessary degree of control over
the organization [1]. The purpose of any
organizational structure is to define the
channels of communication so tasks can
be completed in an efficient manner. The

on the size, type, and complexity of the
project.
For the success of any program, it is

important to integrate the various func-.

tional groups and the client into one func-
tioning team. Individual loyalties and
excessive authority must not be allowed to
exist since they conflict with meeting the
basic goals of a project. If not controlled,
these problems can result in the inefficient
execution of a project. .

Figure 1 represents a combination of
a project organization that has line author-
ity over functional activities and a task
force organization with personnel drawn
temporarily from existing functional
groups. Most organizations set up engi-
neering and construction as two different
departments managed separately by two
managers. However, in fast-track projects,
it is necessary to integrate engineering,
construction, and installation into one
organization for better control. This
organization should be headed by a pro-
gram manager who is an experienced
engineer/manager, knowledgeable in all
aspects of design, construction, and instal-
lation, and who has a strong cost/schedul-
ing background.

In large organizations, there are many
levels of management and many adminis-
trators whose time is increasingly spent

with the workforce. There is also continu-
ing conflict about whether control of func-
tions such as finance and procurement,
hiring, funding approvals, etc., should be
done at the head office or at a regional
office. The program manager often gets
caught in internal politics and approval
cycles that hinder project effectiveness
and progress. A special management
approach is necessary to deal with such
situations. For fast-track projects, it is
vital that management think, act, and
operate as a single integrated business
unit, especially in today's business climate
where partnerships and teams are being
formed across organizations and compa-
nies. The program manager needs to have
full authority and autonomy so that he or
she can successfully complete the project.
The design organization should be
based on a team concept. If the scope is
heavy in civil work, then a civil engineer
should lead a team of engineers from other
disciplines. The design team is supported
by other techmical support staff. This
organization is efficient and cost-effective.
There is constant interfacing between dif-
ferent engineering disciplines, which is
essential if there are scope changes. The
construction and installation group in the
field should closely interact with the
design group to avoid change orders and

organizational structure of the fast-track jnteracting with top management in head- to properly implement the design.
process may vary considerably depending quarters, which leaves less time to d_eal .
I Program Manager
[_Staff Engineer | Secretary
I | I | |
Procurement Project Controls Engineering Construction/ Quality
*Contract Administrator ||*Cost/Scheduler «Civil Engineer Installation Control/Safety
*Buyers *Estimator «Electrical Engineer *Construction Engineers | |*QC Inspectors
*Clerk *Spec Writer *Mechanical Engineer ||«Installers »Safety Inspector
Drafters *Others—Specialty
oClerk Engineers, Architect, as
needed

Figure 1—Fast-Track Organization
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Program Management Interfaces

The program manager is the main
communication link between the client,
head office, the field, procurement, and
other functions, as shown in figure 2.

Project Communications

Communication between clients and
the various functions at every level of a
project is vital, both to avoid misunder-
standings and minimize disputes, and
because good communication and work-
ing toward mutual goals aids in successful
project completion.

Thorough documentation of all
approvals and decisions, including a
record of conversations, is a must.-
Effective project management, open com-
munication, and timely resolution of dis-
putes can avoid conflicts, litigation, and
the need for any special workshops to
train participants in conflict resolution.
However, some organizations choose to
train their personnel by conducting part-
nering workshops. The Construction
Industry Institute defines partnering as “a

18
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long-term commitment between two or
more organizations for the purpose of
achieving specific business objectives by
minimizing the effectiveness of each par-
ticipant's resources” [3].

Publishing a monthly newsletter can
also improve communication and coordi-
nation between project participants and
the client. A newsletter communicates
information clearly and efficiently, and is
an excellent communication tool; all the
project participants should be encouraged
to share information and ideas regarding
all aspects of the project. It can give a “big
picture” of the project that includes
cost/schedule variances, funding, long-
lead materials, change orders, and claims.

A database of information should also
be created that contains design and con-
struction problems at various construction

_sites. After these problems are corrected,

they must be incorporated into future
design packages.

Meetings and regular telephone con-
ferences should be conducted with all the
parties involved to discuss various prob-
lems and resolutions. Weekly teleconfer-
ences conducted by the program manager
with construction and installation crews

MAY 1994

working at different sites can be held to
discuss the progress of the project and
also to resolve any problems.

At the start of a project, daily engi-
neering staff meetings should be conduct-
ed; however, the number of meetings can
be reduced to once a week after the engi-
neers are comfortable with their responsi-
bilities. During these meetings, the pro-
gram manager can set the schedules and
lay down the deadlines. The client should
also be invited to participate. Weekly con-
struction meetings should be conducted by
the program manager with procurement to
expedite the subcontract process. In addi-
tion to these actions, cost/schedule reports
and presentations need to be given regu-
larly to management and staff regarding
the progress of the project.

Design Approach

Fast-track management demands new
and creative ideas to reduce cost and
scheduling for design activities. Such
methods include the following:

* standardization of design—the most
commonly-used design details must
be standardized (with minor varia-
tions) to reduce design and drafting
time; and

* standardization of materials and
selection of materials and equipment
must be based on a market survey that
includes comparisons of technical
features and cost—materials with
lower costs and the same performance
must be used.

Performing site adaptation from avail-
able design drawings without a thorough
investigation often creates design discrep-
ancies. Experience has shown that on-site
verification of the existing field condi-
tions, including a study on the presence of
any hazardous materials, permitting
requirements, and government regulations
is vital for design accuracy and schedule
compliance for both new and retrofit proj-
ects. Conduct a constructability review to
make sure that the designers considered
all factors and to produce a workable
design package.



35 .

30

25

DESIGN PACKAGES

PROGRESS CURVES: DETAILED ENGINEERING
Scheduled vs. Actual

S O N D J F J J S
TIME IN MONTHS

Figure 3—Curves Showing the Progress of Design Activities

PROGRESS CURVES: DETAILED ENGINEERING
Workhours Expended vs. Percent Complete

30000 T - 100
a
E {9
25000 |
2 2500 lo 8
E Cumuiative Workhours 70 §
@ 20000 1 Expended T E
2 160 =z
2 o
% 15000 L /{\ )50 §
o .
3 v ~ 4 40 E
= % COMPLETE
b 10000 (DESICIN) J
S L 30
o
= lo ©
5000 | e
/U/D/L 1"°
O gt 4+ +—+—+——+—+ o

J F M A M J J A § O N D J F
TIME IN MONTHS

Figure 4—Curves Showing Workhours Expended vs. Percent Complete

Project Control Systems

The ability to manage and control a
project is of utmost importance for its suc-
cess. A project plan must be developed
that lists all the control tools and resources
required to manage the project. Clients
usually take years for front-end planning
and if the design phase falls behind sched-
ule the burden of getting back on schedule
shifts to the construction phase. Despite
slippage in the planning and design phas-
es, the construction completion date
remains the same and the project seems to
be lagging behind due to slow construc-
tion. I have observed that clients are reluc-
tant to change their established project
completion dates.

A program manager in today’s envi-
ronment is able to use a wide variety of
project implementation tools and tech-
niques. In today's world of microcomput-
ers, mainframe computers are becoming
less popular due to higher operational and
maintenance costs. Most mainframe-based
systems tend to produce voluminous
reports with different cut-off dates and
inconsistent and redundant data. Program
managers need access to accurate data
that identifies problem areas and helps
with the decision-making process. A good
cost/scheduling engineer who understands
project control functions and knows how
to use the tools and guide the program
manager can be more beneficial than a
sophisticated computer system.

Following are some objectives of a
project control system:

* maintain effective communication

between various functional groups,

different levels of management, sub-
contractors, and the client;

provide continuity of cost/schedule

throughout design, procurement, con-

struction/installation, and operational
phases;

e provide timely, accurate, structured
information regarding cost, schedule,
and performance in order to formulate
timely decisions, effectively utilize
resources, and resolve problems;

¢ develop, update, and monitor engi-
neering, procurement, and construc-
tion schedules with workforce loading
on each schedule activity, including
cost estimates, variance, cash flow
analyses, and reporting for control of

COST ENGINEERING Vol. 36/No. 5  MAY 1994 19
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them regularly. The subcontrac-
tors’ schedules are usually sim-
ple bar charts arranged in a logi-
cal sequence or are narrative
schedules with start and finish
dates. The main contractor should
ensure that the subcontractors’
schedules are realistic. The
schedule needs to be continuous-
ly monitored and updated by get-
ting input from construction engi-
neers and subcontractors. This
further improves the coordination
of muitiple subcontractors work-
ing at one site. The subcontrac-
tors' schedules should be integrat-
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; ed into the overall project sched-
ule by maintaining a database in
the main office. Weekly and
monthly reports can be generated

Figure 5—Progress Curves: Funding and Expenditures for Engineering
and Construction for Incrementally-Funded Projects

total project scope and costs;

» integrate design, procurement, and
contractors’ construction schedules;

e evaluate physical progress and con-
tractors’ performance; and

« provide thoroughly-documented job
progress and management reporting.

Fraaineering Schednles

Engineering planning is an essential
element for successful completion of any
project. In fast-track projects faced with
rapid scope changes, progress curves must
be used for better control and tracking (see
figure 3). The curves provide flexibility in
statusing and updating and are more effi-
cient than bar charts or networks. The
graph data required for preparing progress
curves and performance graphs is extract-
ed from drawing and specification control
logs.

The engineers responsible for devel-
oping the design drawings and specifica-
tions must maintain the logs on a weekly
basis. The logs contain a listing of engi-
neering work to be accomplished with
scheduled dates, and they are continually
updated to reflect actual and forecast
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schedules. The logs also contain budgeted
and expended workhours and percent
complete, which is based on workhours
completed rather than cost (see figure 4).
The logs should be maintained for each
project site and divided into different sec-
tions by specialty, i.e., civil, mechanical,
electrical.

Procarement Schedules

Fast-track projects may not be suc-
cessful unless the subcontractor perfor-
mance and procurement of materials and
equipment are coordinated on timely
bases. The schedule shows all the interde-
pendencies between engineering and con-
struction and serves as an integral report-
ing tool. It also reflects times for materi-
als/equipment shipping and delivery dates,
times for submittal review and approvals,
and the subcontract bidding cycle.

Construction Scheduoles

For multiple project sites, the main
contractor subcontracts portions of its

MAY 1994

with help of this database.

Funding

It is vital for fast-track projects to be
fully funded. If the project is incremental-
ly funded (see figure 5) based on projec-
tions as work progresses, it becomes diffi-
cult to manage since funding requisition-
ing usually has long lead times. It is
important in incrementally-funded proj-
ects to track the costs accurately and on a
timely basis to prevent cash flow prob-
lems and liability. Experienced and
knowledgeable cost/schedule personnel
are needed, along with a simple project
management system to aid in better proj-
ect control.

" Fast Tr;icking

Fast tracking a project is when activi-
ties that are normally done in series are
done in parallel [4]. The process of start-
ing construction before the overall design
is complete is known in the trade as fast-
track construction {2]. For example, the
plans and specifications for the overall
project sites may not be 100 percent com-
plete, but the detailed design for individ-
ual project sites may be complete before
bids are solicited. However, this largely
depends on the circumstances of the spe-
cific project. Each site may be considered
as a subproject. All of the sites may not be
subcontracted at the same time and they
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Figure 6—Project Schedule: Normal vs. Fast Track

might be staggered. Emphasis is also
placed on creative methods of design such
as standardization. The scheduling is, to
the extent possible, done by overlapping
activities (see figure 6).

For fast tracking, it is helpful to
develop a project schedule that integrates
the design, procurement, construction, and
installation activities. Overlap the activi-
ties to the maximum extent possible, mak-
ing sure integrity of logic is maintained.
The schedule should include change
orders and shipping/delivery dates for
long-lead materials so it can reflect realis-
tic completion dates.

Schedule analysis may also reduce
the duration of some activities (approvals,
bid cycle, submittal review, etc.). This
leads to “cutting the fat”; however, the
number of critical activities may be
increased, which affects the cost. Also, the
project schedule may reflect two critical
paths due to logic changes. The dual criti-
cal paths require close monitoring and fre-
quent updating of the schedules. As dis-

cussed earlier, when the cost/schedule
approach is changed, i.e., in lieu of con-
ventional scheduling methods, progress
curves are used to control scope changes
and for better tracking. :

The client needs to appoint experi-
enced and knowledgeable project engi-
neers, expedite decisions and payments,
settle changes, and identify the scope in
the early stages of the project so the con-
tractor has adequate time for planning and
developing engineering criteria, workforce
requirements, and the schedule.

The following items also help with
fast tracking:

¢ reorganize and hire more trained staff
to increase productivity—however,
avoid frequent organizational
changes;

* improve communication;

* standardize design;

e procure materials/equipment in bulk
for construction and installation;

* consider the contractors’ operations

COST ENGINEERING Vol. 36/No. 5
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capability before awarding the work;
and '

» expedite approval cycle for design
clarifications, submittal reviews (all
submittal to be approved before issu-
ing notice-to-proceed to the contrac-
tors) and change orders.

These efforts help in the successful
completion of a project. However, there
are some trade-offs. In some cases

» fast tracking may cause change orders
and claims;

* the quality of work may be below
average and require rework;

* if the bids received are high, you may
not be able to rebid;

¢ if a subcontractor’s performance is
less than average, you may not be
able to terminate the contract; and

» there may be increased cost compared
to normal conditions.

21



Subcontract and Construction

Subcontract and construction man-
agement is of paramount importance for
fast-track projects. If not managed effi-
ciently, cost overruns and schedule delays
may occur. The client often changes the
scope of work rapidly and the contractor
takes advantage of the situation. Con-
struction subcontracts usually are awarded
to a general contractor that subcontracts
various portions of the work to other spe-
cialized contractors by trade. Firm fixed-
price subcontracts are awarded to the low-
est bidder on a competitive basis; they
may become difficult to control for fast-
track projects if managed by a single sub-
contract administrator. Good construction
contract documents, a good program or
construction manager, and a good
resident/construction engineer are not
enough to complete the construction phase
successfully.

If subcontracts are not controlled effi-
ciently the results may be poor contract
administration, inefficient coordination of
the subcontractors, wrong interpretation of
contract documents, and unresolved
claims/change orders, etc.

Small subcontractors often have
resource constraints and are unable to
operate with efficient cost/schedule sys-
tems. Your subcontractor may submit an
inadequate schedule as a contract formali-
ty rather than a control tool. Apart from
logic errors, they may not include long-
lead materials or schedule of values.
Schedules may not be updated on a regu-
lar basis to reflect slippage, which impacts
on the overall project completion date.

The following are other problems that
may result from insufficient subcontractor
control:

e not attempting to resolve misunder-
standings in the contract documents at
the time of the award or at the precon-
struction conference, but at a later
date in the project, thus forcing an
extension in the contract;

» incomplete construction crew at the
site, untrained workers, working with-
out a foreman, or not working regu-
larly;

 the subcontractor may execute change
orders without written consent from

22 COST ENGINEERING Vol. 36/No. 5

the office, and response to change
order estimates is slow; and

e submittal/shop drawings may not be
submitted in a timely manner and the
subcontractor may try to complete the
work without approved submit-
tal—replacing the disapproved work
may not easy.

Other problems may be due to sub-
contractors not always predetermining all
of the existing field conditions that need
to be altered and/or moved, or not verify-
ing/obtaining measurements to order
materials. The subcontractor may not
always procure materials that are
approved and specified equals rather than
cheap substitutes, and may not do advance
utility planning and take the necessary
precautions to prevent disruption of exist-
ing services while performing the work.

These problems are not unique to the
fast-track process; however, they are cost-
ly in terms of cost and schedule. In some
cases, the contract administrator may not
have the sufficient engineering, construc-
tion, cost/schedule, and legal skills to
make balanced decisions.

To avoid some of these problems,
implement the following items:

 the program manager has line authori-
ty over the contract administrator and
other functional groups (see figure 1);

 resolving contractual disputes at times
is demanding and requires at least two
or more certified contract administra-
tors (depending on the scope)—it is
also imperative to give good technical
and project control support to the con-
tract administrator;

e a database is developed with experi-
enced subcontractors by geographical
area—where possible, prequalify the
contractors before sending the bid
packages;

e a steering committee is formed to
select potential bidders, and if possi-
ble, include liquidated damages and
an incentive clause to ensure contract
compliance; and

« a computerized tracking system is
developed to control the change
orders and claims.

You also must prepare weekly

cost/schedule reports, look-ahead sched-
ules, and critical item action reports that
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accurately reflect the project status, show
deviations from established baselines,
identify problem areas, and suggest cor-
rective actions based on feedback from
personnel responsible for the tasks.

Rapid technological advances and
construction innovations have elevated the
total requirements for construction man-
agement degree programs in some leading
institutions in the United States. This has
given a boost to the construction industry
by placing emphasis on highly-educated
construction engineers. Present-day resi-
dent engineers and construction engineers
are more sophisticated and technically
sound then their predecessors.

Construction work includes supervi-
sion of the subcontractors’ work. Ex-
perienced construction engineers are
required to supervise multiple subcontrac-
tors and to avoid costly change orders/
claims.

The construction engineer has to
maintain several field documents for
design implementation and to ensure con-
tinuous communication. Regular inspec-
tions should be conducted by the program
manager, quality control inspector, and
client to make sure the contract documenits
are implemented. Quality control inspec-
tors with a broad knowledge of construc-
tion work and codes expedite the con-
struction work, while inspectors without
the proper background and training may
hinder project progress. During various
phases of the project, engineers are faced
with a multitude of design, construction,
and installation problems that must be
resolved on a timely basis to complete the
project within the stipulated time.

ome conclusions in regard to
fast-track project management
include the following:

o effective communication between the
client and all functional levels and
early identification of the scope
decrease project difficulties;

» standardization of design details mini-
mizes design effort and expedites
schedules;

e management tools, such as progress
curves, aid project control;

 the program manager shouid have
line authority over all functions for
better control and to avoid costly



delays; and

+ fast-track projects need to be fully
funded—however, if incrementally
funded, the request for funding must
be made well in advance and requires
accurate and timely cost data.
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worked on a wide variety of complex,
high-tech engineering, construction, oper-
ations, and retrofit projects. ¢

General Contractors, CMs, and Facility Owners
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Intelligent software for predicting
potential success/failure of new j_obs
and for supporting your bid decisions.

SN *ROFIT PO Box 113, Station H, Montreal
ar
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Tel: (514} 843-1356 (8:30-5:30 ET)
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Quebec, CANADA H3G 2K5
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Alabama Middle Tennessee
Alaska Nevada-Las Vegas
Arabian Gulf New Jersey
Atlanta Rocky Mountain
Central Savannah River San Francisco
Area St. Louis
Chinook-Calgary Seattle
East Tennessee South Florida
Genesee Valley St. Louis
Greater New Orleans Tennessee Valley
Houston Gulf Coast Victorian
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Trolkker

Activity Based Costing System
That Provides A Software
Solution From Proposal
Through Project Completion

@ Activity Based
Costing System

© Complete Project
Management System

@ Eamed Value

® C/SCSC Reporting

® Cost & Schedule
Integrated

@ Electronic Accounting
Interface

Call 800 - 4 DEKKER Today
for FREE Information Package!

&)) Dekker, Lid. )

636 East Brier Dr., Sulte 260
San Bemardino, Callf. 92408
(909) 384-9000  FAX: (909) 8899163

The following AACE International sections are hosting the
June 19, 1994, exams for

Metro New York

You may also elect to take the exam at the 1994 Annual
Meeting site—the San Francisco Marriott. For any site, please
submit your application so that it is received at AACE
International Headquarters no later than May 10, 1994. This
ensures that you will be allowed to take the exam.
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CERTIFICATION EXAM

For mare information, contact AACE International

Headquarters at: 800-858-COST/304-296-8444.
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