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Abstract—Time-cost trade off analysis is one of the most important 
aspects of construction project planning and control. Existing 
methods for time cost trade off analysis uses only heuristic or 
mathematical approaches which have constraints of small scale CPM 
network. The approach adopted in this research is a meta-heuristic 
approach which can solve large scale CPM network. This paper 
presents a result of a case study of a construction project using 
Genetic Algorithm. The primary aim is to supply a practical support 
for typical construction planners in order to optimize the project 
price and duration. 

1. 2. INTRODUCTION 

Time-Cost Optimization "TCO" is unitary of the greatest 
challenges in building project planning and control, since the 
optimization of either time or cost, would ordinarily be at the 
expense of the other. Since there is a hidden trade-off 
relationship between labor and cost, it might be hard to 
forecast whether the total cost would increase or fall as an 
effect of the schedule compression.The primary aim is to 
supply a practical support for typical construction planners in 
order to optimize the project price and duration. The diligence 
of these research developments in planning the typical 
construction projects holds a firm promise to: 

1) Reduce construction duration period;  

2) Minimize construction cost (direct cost plus indirect cost); 
and  

3) Also to improve the quality of newly construction projects.  

The primary inputs and end products of the proposed software 
are outlined. The complexity analysis of the software is 
discussed. In summation, the verification, and complexity of 
the proposed software proves and tested utilizing a tangible 
case study. 

For large civil construction project, its planning is challenging 
task to execute the project in a proper way. In civil 
construction project management scheduling of activity and 
solution of activity network are supremely important which 
means arranging project activities in such a way that total 
duration of project kept minimum. Project duration is defined 
as the sum of the duration of individual activity situated on the 

critical path. Critical path is defined as the path having zero or 
minimum float or slack. In project activity network diagram 
critical path show that, there is no further possibilities, for the 
optimization of construction project. Due to the development 
of innovative and effective construction techniques, materials, 
equipments, project delivery methods (Pena-Mora and Park 
2001), construction time performance has improved over the 
last few decades (Ng et al. 2000). From the client’s standpoint 
early completion of project helps them to gain their investment 
sooner. Only shorting the duration is not enough for 
contractors or clients because the shorter duration increases 
the direct cost of project which would affect the margins or 
profit of contractor. That means contractor would get benefit 
from a saving in indirect costs (Li and Love 1997). Indirect 
costs are the overhead costs being increased with the overall 
project duration. Most of the project planner or project 
managers try to ensure that all construction activities 
completed within or earlier then the designated contract 
duration (Adeli and Karim 1997). 

The critical path method or related network diagram 
techniques was the most popular project planning techniques 
used in practice (Lu and Li 2003). These techniques are based 
on the assumption that availability of resources is not limited. 
Use of extra resources to speed up the construction activity 
would ultimately increase the project cost. Therefore need to 
optimize both time and cost were noticed. Many researchers 
had conducted their study on time-cost trade-off (e.g. Liu et al. 
1995, Feng et al. 1997, Zhang et al. 2007). Focus of the 
previous researchers was primarily on the identification of 
proper methods, materials and crew size for each activity to 
minimize the total project cost without exceeding the 
contractual project duration. In the deterministic situation 
time-cost trade-off (TCT) only deal with a singleobjective i.e. 
total project cost, this may not provide a greatest benefit to the 
contractor in the competitive environment. 

In order to maximize the profit contracting firms try to 
minimize both time and cost concurrently. This requirement 
has led to the development of time-cost optimization (TCO) 
concept (Ng and Zhang, 2007). The biggest challenge of TCO 
problem is to find the shortest time and its corresponding cost 
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Table 2: Minimum Duration for paths 

Possible Path Minimum Duration 
1-5-7-11-17-18 80 
1-6-8-11-17-18 77 

1-5-12-15-17-18 97 
1-6-9-12-15-17-18 104 

1-6-10-12-15-17-18 104 
1-6-10-14-17-18 75 
2-10-12-15-17-18 91 

2-10-14-17-18 62 
3-13-16-18 58 
4-14-17-18 44 
4-14-16-18 50 

 
Table 3: Maximum Duration for paths 

Possible Path Maximum Duration 
1-5-7-11-17-18 134 
1-6-8-11-17-18 134 

1-5-12-15-17-18 142 
1-6-9-12-15-17-18 161 

1-6-10-12-15-17-18 169 
1-6-10-14-17-18 141 
2-10-12-15-17-18 146 

2-10-14-17-18 118 
3-13-16-18 105 
4-14-17-18 86 
4-14-16-18 80 

 
Snapshot of 18 activities 

The critical path of the network is1-6-10-12-15-17-18 whose 
minimum duration is 104 and maximum duration is 169. The 
optimum solution calculated by Ms-Excel using Genetic 
Algorithm is 112 whose cost is $194500. 
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