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Understanding Collaborative Working Processes within Construction Project Teams
Using Agent—-Based Modeling and Simulation

Son, JeongWook®, Shin, Seung—Wool, Yi, June-Seong!
"Department of Architectural Engineering, Ewha Womans University

Abstract: Collaborative processes among team members including commumication, coordination, and information-handling
processes either during pre-construction or project execution are required in order to accomplish the objectives of construction
projects. However, current construction management practice does not explicitly take the effect of organizational aspects on
project performance into account. This paper introduces a method to understand collaborative processes in an explicit and
systematic fashion. An agent-based simulation of collaborative working processes within construction project teams was
designed from game theory perspective and implemented. The simulation produced both individual behavior and network
dynamics. Individuals represented as agents made efforts to improve performance by communication and coordinating with
other members, and overall team network was emerged as a result of interactions among members. Interestingly, it was
found that the tendency of forming cohesive subgroups increased when sustaining relations with between-group partners
incurs higher cost. The primary contribution of this paper is that it presented an explicit approach to examining collaborative
working processes in construction project teams and it extended existing computational organization and network studies by
integrating individual behavior models and network models.
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Table 1. Comparison between Construction Project Teams and Traditional Manufacturing Firms (Son 2011)

Construction Project Team Traditional Manufacturing Firm
PUmose Determined by a client who is not a part of the design and construction | Determined by the manufacturing firm, one the basis of its extensive

P supply side experience of the design, production, and marketing
Composition Not necessarily selected because of their ability to form a effective team | Comprised of team members who is mostly in-house employees with shared

PO but because of their attractive design and a competitive price for construction | company philosophy
Based on the conventions of how each entities including owners, architects, R, ‘ _—
) ! . N " | Not necessarily hidebound by a convention of how separate organizations
Method of Working 2?; rggrtrrgﬁgs carry out their normal practice through traditional contractual work together; no contractual conditions between parties
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Table 2. Summary of Model Parameters

Parameter Value
Sociability Normal(0.3, 0.05)
Within Familiarity (WF) 50, 100, 150
Initial WF WF x (1 + 0.2 x Uniform(0,1))
Between Familiarity (BF) 10
Initial BF BF x (1 + 02 x Uniform(0,1))
Within Cost 0.1
Between Cost 02, 06, 1.0
a 04
b 05
A 1.04
p 15
0 0.01
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