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ABSTRACT

Successful implementation of construction projects worldwide requires a
set of effective risk management plans in which the uncertainties associated
with risks and effective response strategies are carefully considered. This
study aims to present a metaheuristic optimization approach with which
risk response strategies are selected. Metaheuristic optimization algorithms
are able to select appropriate strategies to respond to risks optimally. This
selection can lead to reduced project time, costs, and also reduced social
and environmental damages. Accordingly, a two-stage approach is used in
the present study. In the first stage, all green building risks are identified
and screened, and then in the second stage, a solution process is presented
using a mathematical model and metaheuristic algorithm to obtain the most
optimal strategy for responding to green building risks in a case study of a
green building project with respect to time, cost, and quality. The results
show that for the 17 major green building risks identified in the project,
they are related to 5 major and critical project activities based on the risk
portfolio. Using the presented mathematical model, appropriate risk
response strategies were selected optimally and the risk management
system was implemented appropriately in this project. Selecting
appropriate risk response strategies in green building projects is one of the
concerns of the project stakeholders, and in the present study, a meta-
heuristic algorithm has been used to select risk response strategies for
green building projects. Tehran, which has a large number of green
buildings, was selected as a case study for the present study. For this
purpose, all the influential risks in the green building discussion were
identified and an appropriate risk response strategy was given for each of
the risks.
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22 Genetic algorithm

2 Chromosome
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l.Initialize population P with size N
2. Evaluate fitness of each individual in P
3. While stopping criteria not met do:
4. Create an empty population Q
5. Perform non-dominated sorting on P
6. Assign crowding distance to each individual in P
7. For each front F in sorted population do:
8. If size of Q + size of F <= N then:
9. Add F to O
10. Else:

3 Initial Population
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11. Sort F based on crowding distance
12. Add individuals from F to Q until size of Q reaches N
13. Break
14. Create offspring population O using crossover and mutation operators on
individuals in P and O

15. Evaluate fitness of each individual in O
16. Combine P and O into a new population R
17. Set P = R

. End While

. Return the non-dominated solutions from P
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