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Construction projects are found throughout business and areas such as manufacturing 

facilities, infrastructure development and improvement, and residential and commercial 

building. 
 

A construction project is a group of discernible tasks or activities that are conducted in a 

coordinated effort to accomplish one or more objectives. Construction projects require 

varying levels of cost, time and other resources (i.e., labor, equipment, material, suppliers) 

[1]. 

 

As the complexity of projects increases, the requirement of an organized planning and 

scheduling process is enhanced. 

 

The need for organized planning and scheduling of a construction project is influenced by a 

variety of factors (e.g., project size and number of project activities). 

 

To plan and schedule a construction project, activities must be defined sufficiently. The level 

of detail determines the number of activities contained within the project plan and schedule. 

So, finding feasible schedules which efficiently use scarce resources is a challenging task 

within project management. In this context, the well-known Resource Constrained Project 

Scheduling Problem (RCPSP) has been studied during the last decades, see e.g. [2, 3]. 

 

In the RCPSP the activities of a project have to be scheduled such that the makespan of the 

project is minimized. So, the technological precedence constraints have to be observed as well 

as limitations of the renewable resources required to accomplish the activities. Once started, 

an activity may not be interrupted. 

 

This problem has been extended to a more realistic model, the multi-mode resource 

constrained project scheduling problem (MRCPSP), where each activity can be performed in 

one out of several modes. Each mode of an activity represents an alternative way of 
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combining different levels of resource requirements with a related duration. Each renewable 

resource has a limited availability such as manpower and machines for the entire project. The 

objective of the MRCPSP problem is minimizing the makespan [4].  

 

In today´s market-driven economy, the ability to minimize the time and/or cost of a project 

could determine the profitability and even the survival of a construction company. The 

increasing acceptance of alternative tenders and different project delivery systems, such as 

design and build, management contracting, build-operate-transfer, partnering, etc., allows 

greater flexibility in construction duration. This also means that both construction time and 

cost should be considered concomitantly at the estimation and planning and stages [5]. 

 

To minimize the costs associated with schedule compression, contractors are urged to 

examine the time-cost optimization (TCO) of construction activities before a decision is made 

[5].  

 

The main purposes of this study are to incorporate both the duration time and cost into the 

objective function of the resource-constrained multi-mode project problem and to develop an 

efficient heuristic search scheduling rule using a genetic algorithm. The concept of the genetic 

algorithm based multiobjective TCO model is described through a simple simulation, and the 

results indicates that his approach could assist the managers to obtain good solutions 

considering project duration and total cost. 
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