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* Computer Simulation and Modlling (CSM) -

Powerful decision-support tool in different domains

« Manufacturing (Jeon and Kim 2016)
« Healthcare (Salleh et al. 2017)
 Military (Jnitova et al. 2017)

 Construction — CSM adoption is significantly less
(Abdelmegid et al. 2020)
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* 14 Barriers - CSM adoption to construction
Systematic literature review (Abdelmegid et al. 2020)

- Nature of
 Construction projects »
 Construction practitioners
» Simulation technology e

e Construction simulation research
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e Aim

To explore the possibility of developing a domain-specific CSM
framework that integrates BIM, LPS with computer simulation
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« Research Method — . Keywords

Review of the Literature ' last planner system ,
building information modeling

computer simulation

* Objective —

To reveal the existing ¢ Search criteria
links between BIM,LPS & Title, Abstract, Keywords
CSM

« Backward & forward snowballing
« Database — Scopus
» Research profiles of key authors
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* Most popular BIM
functions

« 3D visualization

* 4D scheduling

* 5D cost estimation

 Clash detection

* BIM —

BIM 1S a modeling
technology and associated

set of Processes to
produce, communicate and
analyze  building models

(Hochscheid and Halin 2019)

Gholizadeh et al. (2018)
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* LPS —

A production planning and
control system (Ballard 2000)

Master

Scheduling
i

Y

Phase

Scheduling
LPS implementation helps to Lmljhea -
impI'OVG reliability Of Can Planning
planning !

Weekly Work
Planning

I

Learning

(Ballard 2000; Gonzalez et al. 2008;
Toledo et al. 2016)

will
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* Computer Simulation and Modeling (CSM) - (Robinson 2014)

Real-World
Problem c stual
) onceptua
Implementation Modelling
Improvements Conceptual
Understanding Model
Experimentation TR Model Coding

Model




Interactions between BIM,
LLPS and CSM

e EX: Garrido et al. (2015)
. LPS with BIM — (= =

BIM facilitated for better TG
implementation of LPS




LPS and CSM

« LPS with CSM —

CSM used as a research
method in LLPS research

CSM facilitated for better
implementation of LPS

Ex: Abdelmegid et al. (2019)

Interactions between BIM,

v

The Last Planner System (LPS)
Contract
Documents

O
Master Planning (MP)

« Project logistics
« Stakeholder identification

a
« Project-level activities =
« Coordination map —
+  Major milestones
« Overall duration
« Initial project budget I
NG proj dg )

O
Phase Scheduling (PS)

+ Constraints definition
+ Detailed operation design (First-
run studies)

+ Resource allocation
s Workable backlog )

O
Weekly Work Planning (WWP)

* Ready tasks
* Workable backiog
» Lastweek performance indicators
+ Corrective and preventive actions
*+ Reasons for failure

7

« Assigned responsibilities |l

I 1
ll LP Informoation l

WWP Information

Conceptual Modelling (CM)

Real-world
problem

O

Simulation study initiation
+ Stakeholder list
« Simulation study proposal:

+» Feasibility study

< Preliminary objectives

< Timeline

< Constraints

Problem Formulation

+ Problem description
+ Assumption list

+ Sketch of the system
+ Data requirements 2l

o :
Defining Model Objectives

(- Detailed schedule activities for h + Modelling objectives |
each project phase + General objectives !
+ Handoffs between trades [~ O
32 Gross constraints )
Egx Determining Model
" Inputs & Outputs

Lookahead Planning (LP) Inputs & Outputs .

© —-l + Input & Output list ] 1

("~ 6 Weeks schedule R 1

Designing Model Structure
+ Entity list \
« Structural view of the
system
« Simplification list

Designing Model Individual
Behaviour

- Entity behaviour ] !

« Activity table
+ Decision register

I

Y
Designing Model Control

~ Individual control !
+ Control units tree structure

+_Rules sets

[ CompuferModeI ]

Solutions {from Computer Model)
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e EX: Lu and Olofsson (2014)
« BIM with CSM —

Regulations&standards
¥

>
Requirements BIM

BIM wused as an
information  repository
for CSM

DES platform




Linking BIM, LPS with CSM

{ Project Initiation

Conceptualization

h J

Master o : .
Planning Initial Design Construction

Y

CSM

Conceptual
Modelling LPS

A
v Detailed Design BIM

Model
Development
Lookahead i

Planning

Y
i Experimentation

A
L4 -

y Construction
Weekly Work

Planning Understanding

< ."" Information flow _ Components of LPS Stages in Computer Simulation Stages in a Construction Project
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» Research questions

1. How can appropriate functions of BIM be selected for facilitating with
simulation of construction operations?

2. How can suitable activities of LPS be selected for linking with the
CSM?

3. At what stages of the CSM process should selected elements of BIM
and LPS be incorporated?

4. How can the linkages between BIM and LPS be taken to develop a
domain-specific CSM framework for construction?

5. How can the development of a CSM framework that integrates BIM
and LPS improve the use of CSM by construction practitioners?
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* The framework will be further developed

 Design science research methodology

 Serious game-based experimental environment




References BERIEIEY, CA 6-12 JULY. 2020‘

ZSeWANINGARGWINEERENCE OF THE
INTERNATIONALGROUPIEGR IiEA N CONSTRUCTION

1. Abdelmegéd, M. A., Gonzalez, V. A., O’Sullivan, M., Walker, C. G., Poshdar, M., and Alarcon, L. F,
2019). “Establishing a Link Between the Last Planner System and Simulation: A Conceptual
ramework.” Proc. 27th Annual Conference of the International Group for Lean Construction (IGLC),

335—246.
2. Abdelmegid, M. A., Gonzalez, V. A., Poshdar, M., O’Sullivan, M., Walker, C. G., and Ying, F. (2020).

“Barriers to adopting simulation modelling in construction industry.” Automation in Construction,
Elsevier, 111(June 2019), 103046.

3. Ballard, H. G. (2000). “THE LAST PLANNER SYSTEM OF PRODUCTION CONTROL.” The University
of Birmingham.

4. Garrido, M. C. ndes i d Ca
System: Case Studies in Brazil.” Computing in
ngineers, Reston, VA, 604—611.

5. Gholizadeh, P., Esmaeili, B., and Goodrum, P. (2018). “Diffusion of Building Information Modeling
Functions in the Construction Industry.” Journal of Management in Engineering, 34(2), 04017060.

6. Gonzalez, V., Alarcon, L. F., and Mundaca, F. (2008). “Investigating the relationship between l;)lan.n.ir;g
reliability and project performance,” Production Planning & Control, School of Engineering, Pontificia
Universidad Catoélica de Chile, Santiago, Chile, 19(5), 461—474.

Mendes, R., Scheer, S., and Cam%estrini, T. F. (2015). “Using BIM for Last Planner

ivil Engineering 2015, American Society of Civil




References ' | ‘ BERIEIEY, CA 6-12 JULY. 2020‘

7. Hochscheid, E., and Halin, G. (2020). “Generic and SME-specific factors that influence the BIM adoption process: an
overview that highlights gaps in the literature.” Frontiers of Engineering Management, 7(1), 119—130.

8. Jeon, S. M., and Kim, G. (2016). “A survey of simulation modeling techniques in production planning and control
(PPC).” Production Planning & Control, Taylor & Francis, 27(5), 360—377.

9. Jnitova, V., Elsawah, S., and Ryan, M. (2017). “Review of simulation models in military workforce planning and
management context.” The Journal of Defense Modeling and Simulation: Applications, Methodology, Technology,

14(4), 447-463.

10. Lu, W., and Olofsson, T. (2014). “Building information modeling and discrete event simulation: Towards an integrated
framework.” Automation in Construction, Elsevier B.V., 44, 73—83.

11. Robinson, S. (2014). Simulation : The Practice of Model Development and Use. Palgrave Macmillan, Basingstoke,
UNITED KINGDOM.

12. Salleh, S., Thokala, P., Brennan, A., Hughes, R., and Booth, A. (2017). “Simulation Modelling in Healthcare: An
Umbrella Review of Systematic Literature Reviews.” PharmacoEconomics, Springer International Publishing, 35(9),

937-949.

13. Toledo, M., Olivares, K., and Gonzalez, V. (2016). “Exploration of a lean-BIM planning framework: A last planner
system and BIM-based case study.” 24th Annual Conference of the International Group for Lean Construction, 3—12.




BERKEIEY, CA 6-12 JULY. 2020

2o WANINGARGWINEERENCE OF THE
ERNAHONARGROUPEOR LEAN CONSTRUCTION

Thank you
Q&A




