
INTRODUCTION

The application of computers to simulate construction opera-
tions or processes that exhibit a repetitive nature has been increas-
ing in recent years. Several factors have contributed to this
increase: the successes of simulation in the manufacturing world;
the intense efforts of academic researchers focusing on the poten-
tial of simulation in construction; the improvement of the simula-
tion tools (Profozich, 1997); the limitations of the critical path and
PERT methods especially in addressing construction problems at
the process level (Dabbas and Halpin, 1982); the increasing
awareness of construction professionals of interpreting and under-
standing results of simulation expressed in statistical measures;
and finally the initiatives of the industry to re-engineer its busi-
ness processes at all levels. With regard to the re-engineering ini-
tiatives, process flow mapping and simulation have been playing a
serious role. Halpin (1993) calls the construction industry “a pro-
cess-based industry” and writes that “.... the basis for a theory of
construction operations and the study of construction lies in the
area of process modeling and simulation.”

Simulation requires attention to the following issues: (1) good
representation of the real world system in the development of the
conceptual model (validation); (2) translation of the conceptual
model to the proper computer program (verification); (3) selection

and preparation of input data that represent properly the environ-
ment; (4) proper analysis of the output of the stochastic simulation
models; and (5) acceptance of the simulation model and results by
the user as a credible aid in making decisions (credibility). Excel-
lent discussion and guidelines on ensuring validation, verification
and credibility of a simulation model are given by Law and Kel-
ton (1991). The stochastic issues associated with the input to sim-
ulation and the analysis of the output of the simulation experi-
ments, with focus on construction, are discussed by AbouRizk
and Halpin (1990).

AbouRizk and Dozzi (1993) applied simulation in resolving
construction disputes. They used simulation models to estimate
the cost of a construction operation as envisioned by the contrac-
tor at time of bidding, and the cost of the operation after a change
is imposed.

Vanegas et al. (1993) applied the microcomputer-based pro-
gram of the CYCLONE simulation methodology (Halpin, 1977)
to evaluate construction processes and achieve improvements in
cost and scheduling efficiency.

The concept of hierarchical modeling in simulation was first
presented by Halpin and Woodhead (1976); it was used by
AbouRizk and Dozzi (1993) and enhanced by Sawhney and
AbouRizk (1995). The last two researchers demonstrated the
potential of reusability and assembly of modular operations and
processes that can be facilitated by object-oriented technology and
by the creation of “libraries” that can be used for future projects.

One of the important roles that simulation can play is the com-
parison of alternative solutions to a problem, with the objective of
selecting the best alternative. Such a comparison is valid only
when comparing like with like, i.e., when “chance” impacts all
alternatives in a similar fashion. Ioannou and Martinez (1996)
demonstrated that the efficiency and effectiveness of such com-
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ABSTRACT

The planning and execution of offshore construction projects such as pipelaying traditionally rely to a great extent on the
expertise of the offshore personnel. The state of practice that is facilitated by this expertise often leads to good solutions, but
it has the following limitations: (1) The expertise resides with a few experienced people who are not necessarily available for
every aspect of every project; (2) communication between the contractor and the customer is based on opinions and past
experiences, and not necessarily on objective information; (3) consideration and comparison of alternative solutions and
their impact on cost and time are not straightforward; and (4) estimation, planning and control under new conditions and
different ones from the past are not always effective, leading to either conservative or inadequate solutions. In this paper,
simulation is used as a decision support, planning, control, and process improvement tool. The simulation model developed
is applied to the loading of the barge at the coating yard, the transportation of the material to the pipelaying site, and the
pipelaying activity performed by the pipelaying vessel. The model captures the expertise of the offshore personnel and
addresses effectively the limitations listed above. An object-oriented environment is used to develop the simulation model
that is proven to be very effective for the particular project for which it was developed and easily adjustable to any new
pipelaying project.
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