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Summary: 

Evacuation of labors during emergency situations is a crucial aspect when considering 

construction project planning. To support emergency evacuation planning, it is critical to 

estimate labor evacuation times during project execution. This research presents a 

framework that aids in planning of construction labors emergency evacuation using 

building information modeling (BIM) and computer simulation. 4-Dimention models are 

created using BIM in order to generate construction project scheduling to visualize 

evacuation of labors in emergency situations at any time during project execution. 

Computer simulation is adopted by applying agent-based simulation to model the 

behavior of labors in evacuation situations. MassMotion simulation platform is utilized to 

implement agent-based simulation. Ranking and Selection statistical procedures are used 

to determine the best simulated model configuration among the considered four 

alternatives. Multi Criteria Decision Making (MCDM) is applied to help in selecting the 

suitable construction alternative. The Technique for Order of Preference by Similarity to 

Ideal Solution (TOPSIS) is used to identify the best construction method scenario taking 

into consideration three main criteria which are: construction total cost, execution time, 

and evacuation time of labors. The proposed framework is examined within the context of 

a case study that considers evacuation of labors during the construction of building in 

Egyptian social housing national project. This framework can be used as a decision 

support tool that aids contractors and safety managers to select the appropriate 

construction alternatives. 
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ABSTRACT 

Evacuation of labors during emergency situations is a crucial aspect when considering 

construction project planning. To support emergency evacuation planning, it is critical 

to estimate labor evacuation times during project execution. This research presents a 

framework that aids in planning of construction labors emergency evacuation using 

building information models (BIM) and computer simulation. 4-Dimention models 

are created using BIM in order to generate construction project scheduling to visualize 

evacuation of labors in emergency situations at any time during project execution.  

The construction total cost and project execution duration are estimated for each 

construction scenario based on the information in building information model (BIM). 

Computer simulation is adopted by applying agent-based simulation to model the 

behavior of labors in evacuation situations. MassMotion simulation platform is 

utilized to implement agent-based simulation and to imitate labors‟ behavior during 

emergency evacuation times under various conditions. Four alternatives that represent 

different scenarios are modeled in the proposed research. These scenarios take into 

consideration the sequence of activities, the number of labors for each activity, and 

duration of activities.  

Ranking and Selection statistical procedures are used to determine the best simulated 

model configuration among the considered four alternatives. The Rinott's procedures 

are implemented to rank and select the evacuation time for these scenarios. Multi 

Criteria Decision Making (MCDM) is applied to help in selecting the suitable 

construction alternative. The Technique for Order of Preference by Similarity to Ideal 

Solution (TOPSIS) method is used to identify the best construction method scenario 

taking into consideration three main criteria which are: construction total cost, 

execution time, and evacuation time of labors (safety considerations).  

The proposed framework is examined within the context of a case study that considers 

evacuation of labors during the construction of building in Egyptian social housing 

national project. The proposed framework can be used as a decision support tool that 

aids contractor and safety managers to select the appropriate construction 

alternative(s) according their preference with respect construction total cost, execution 

time, and evacuation time of labors. 


