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Productivity

Effectiveness

Performance

Production Rate
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input to output

output to one or more inputs

in general:

an example in steel installation task:

manhour per tonnage of erected steel

ton erected per spent manhour
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that’s what grandma always says! ☺
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to improve the productivity

we should be able to measure it precisely

(as much as possible)

and

measure the effect of various factors on it 
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Construction is a complex system

Lots of interactions among the constituent parts

Unique conditions for each project

project-based dynamic reliable
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Traditional (subjective) approaches!

benefiting from new technologies!
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Traditional approach

45 m2 of work per day

90 m2 of work per day

135 m2 of work per day
105
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SPACE notion
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What we have?

Building Information Modeling (B I M)

a model with elements enriched with data

https://blog.areo.io/what-is-ifc/

https://blog.areo.io/what-is-ifc/
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TIME notion
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What we have?

Building Modeling (B I M)

a static 3D model

a dynamic (?) 4D model 

Information

https://www.theengineeringcommunity.org/what-is-4d-bim/

https://www.theengineeringcommunity.org/what-is-4d-bim/


Bauhaus Summer School 2022

Forecast Engineering: From Past Design to Future

What we have?

4D BIM & Simulation

a BIM model + time 

scheduling

Clash detection

visualization

construction method analysis

Fistcher & Reed , 2007
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What we have?
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Modeling & Simulation

What we have?

quantify the effects of several factors acting simultaneously

useful for complex systems like construction projects

to build a system virtually before building it in real
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Simulation Paradigms

What we have?

Discrete Event Simulation (DES)

Agent Based Simulation (ABS)

System Dynamics (SD)
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Simulation Paradigms

What we have?

Discrete Event Simulation (DES)

Agent Based Simulation (ABS)
System

a1 a2 a3 a4

System

a1 a2 a3 a4
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Agent Based Simulation (ABS) Building Information Modeling (B I M)
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why BIM-ABS instead of 4D BIM?

Interaction of the agents can be modeled

Behavioral patterns are defined

Artificial Intelligence (AI) algorithms can be integrated

Stochastic model can be used with ABS



Bauhaus Summer School 2022

Forecast Engineering: From Past Design to Future

why BIM-ABS instead of 4D BIM?

Helps us to measure the productivity of agents (crews) 

Considering the unique and dynamic nature of project
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why BIM-ABS instead of 4D BIM?

In ABS we integrate the AI pathfinding algorithms into the 
simulation to mimic the traffic among the crews

https://medium.com/ironequal/pathfinding-like-a-king-part-1-3013ea2c099

https://medium.com/ironequal/pathfinding-like-a-king-part-1-3013ea2c099
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BIM-ABS

Once we measure the productivity, we can perform what-if scenarios 
and optimizations to improve it 
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Thanks! ☺

“This project is supported by Middle East Technical University BAP unit (ODTÜ BAP) under the project ID 10778”  


