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Abstract

Resource-constrained project scheduling problem (RCPSP) is the arrangement of
project activities by shifting their start time within their own available float time or
splitting them. This attempt is to stabilize the level of resource demands and to avoid
over-allocating resources whereas conforming to the other existing scheduling
constraints, particularly precedence relationships of activities that are specified. The
arrangement is restrained to some extent and efficient resource utilized schedules may
not be obtained. This research initiates the new concept of RCPSP with relationship
options. Any activity can have one or more alternative types of relationships with the
other activity. The scheduling model was formulated with mathematical equations and
the prototype was created on spreadsheet software. This scheduling problem model
was solved using the Genetic Algorithm based optimization. The prototype was tested
with two cases, both small and large construction projects. The test results showed that
the new model could calculate and arrange project schedules correctly although
different types of relationships were applied to the schedule. Also, the model could
result optimal and efficient resource allocated schedules quickly and consistently,
especially better than the conventional model and the commercial scheduling software
by more than 50%. The resulting schedules had lower resource demand fluctuation and
lower maximum resource demand level. This new RCPSP with relationship options can
help planners arrange an efficient schedule. It not only provides the flexibility to level
resource demands but also determines a suitable type of relationships for project

activities.
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