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A Study on the Task Variation and Social Network Analysis
in the Construction Process

Park, Yoona', Lee, Dongdeok?, Kim, Jaejun®
"Department of Architectural Engineering, Hanyang University
“Department of Construction Management, Hanyang University

Abstract : A construction project is a complex process consisting of interdependent tasks, If one task has variation, other
tasks will be affected additionally and it is difficult to reach consensus on task variation due to the characteristics
of the construction site that is going on quickly and complicatedly. Therefore, this study identified the root cause of
task variation in construction process. Adjacent matrix was created with the tasks corresponding to major causes of
variation, and the network analysis was performed, The results of social network analysis in the construction process
can stabilize the work flow in the complex process and improve the reliability of the process plan and the project
performance,
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Table 1. Case study

Project | Site area | Number of stories | Total period | Completion
| 70,100 m? B3F, 6~18F 32.7 months 2015
I 45,369 m? B2F, 23F 29.9 months 2016
Il 16,357 m? B5F, 17F 31.6 months 2016
I\ 3,905 m? B6F, 14F 26.0 months 2016
\ 31,668 m? B2F, 15F 24.0 months 2015

Table 2. Key trades in the construction process

Work Trade Code| Work Work Code
False A Stone M
Temporary Approval of
work drawings, B Painting N
subcontractor
Site grading C Insulation (0]
Earthwork Retaining D Metal P
Excavation E Tile Q
Structural Underground F | Finishing Paper hangers R
frame Ground G Work Furniture (kitchen) | S
Masonry H Furniture(general) | T
Lightweight walls | Floor U
Waterproof AL.Sheet W
Ceiling L exterior window X

Table 3. Causes of task variation

Category Causes of variation

Time required to begin work

Whether the previous task is complete

Prerequisite — ; ;
q Quality issues with previous work

work
Related to prerequisite work
Ordering relation of simultaneous work
Influences of situational supervision
Feedback from the client and project manager
Management - Foreman communication skills
Supervision | Communication between contractor and subcontractor

Contractor’s pressure (special management)

Post—process started earlier

Inadequate detailed design

Change of method according to work environment

Detailed design Work Complexity

- Work method Level of difficulty

Engineer’s processing time for drawing

Design constructability

Experience on the tasks

Labor Crew size

availability Abandonment and legal issues

Increased productivity of subcontractors

Order delay of material subcontractor

Error in material size

Material Error in material type
delivery - P
Change materials
Delay in supplying the material
Lack of preliminary review for the job site
Discovery of poor subsoil
Job site -
Problems in the work area
Occurrence of inoperative work area
Weather Heavy rain and winter season
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Table 6. Structural characteristic of networks

Project 1 | Project 2 | Project 3 | Project 4 | Project 5

# of Links 160 138 150 82 82
Density 0.421 0.404 0.49 0.342 0.39
Avg degree 8 7.263 8.333 5.125 5.467

Inclusiveness 1 1 1 1 1
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