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Analysis of Multi Tasks Working Style in Interior Finish Work of Apartment
Building by ABM

«M. Ichikawa, H. Deguchi (Tokyo Institute of Technology),
S. Tazawa and K. Shide (Takenaka Corporation)

Abstract— In recent years, there is no significant difference among Japanese general contractors’ building
techniques. As a result, general contractors are becoming to focus on management skills of construction.
As there are various employment types, works and relations among them, it is very difficult for general
contractors to plan the best process planning of works. Once general contractors make a process planning of
works, which they think is better, there is no way to evaluate it except constructing the building in the real
world according to the planned one. In our research, we made a simulation model by agent-based approach
to simulate how interior finish works proceeded in the apartment building construction following the process
of works planned by the general contractor. And in this paper, we focus on the condition that ”Only one
worker can work in one room at a time”, and compare results between the case with this condition and
the case without it. By analyzing the simulated results, we will discuss the advantage of abolishing this

condition.

Key Words: ABM, Social simulation, Work period, Multi task, Interior finish work
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Table 1: Variables of Spaces

Table 2: Variables of Agent

Variable Name Description

Job Job type.

Tasks List List of tasks which agent can
do.

Tasks DB Database of tasks which

Completed Tasks
List

Upper Lv
Process Table

Variable Name Description
Scheduled Tasks | List of tasks which are sched-
List uled.

List of tasks which were
done.

Upper space.

Records of start time, end

Possible Working

stores working time of each
possible task, relation be-
tween possible tasks and fin-
ished tasks and so on.

List of rooms where agent

time and name of agent in
charge.
Ex : 1LDK, 2LDK, 3LDK...

Room Type
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Fig. 2: Image of Agent Activity.
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Table 3: Main Simulation Settings
Setting Name Value
Num. of Buildings | 1

Num. of Floors 17
Num. of Rooms 113
Types of Room 1LDK, 2LDK, 3LDK

Num. of Tasks 206
Num. of Job Types | 53
Num. of Workers 163
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Table 4: Single Tasks

Assigned Job Name
Building Frame Const.
Building Frame Const.

Task Name
Frame Scrap
Permanent Scrap

Wall Construction Wall Const.
Spray Urethane Insulation Const.
Partition Construction | Carpenter

Board Const.
Floor Const.
Wallpaper Const.
Wallpaper Const.
Floor Const.
Cleaning Company

Board Construction
Floor Cleaning
Putty of Ceiling
Wallpaper Putting
Floor Construction
Cleaning
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Table 5: Result of No Multi Tasks Senario
Indicator Result
Construction Days 179 Days
Total Cost of Wages 0 310,669,020-
Rooms Working Rate 44.23%
Workers Working Rage 56.93%
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Table 6: Ranking of Working Rate in No Multi Tasks

Senario
Rank | Job Name Working Rate
1 Roofing Const. 94.46%
2 Building Frame Const. 93.46%
3 Surveyor 92.33%
4 Fireproof Partition Const. 91.73%
5 Floor Const. 91.23%
49 Kitchen Panel Const. 24.84%
50 | Broadcast Const. 13.13%
51 Fireproof Const. 12.78%
52 IT Const. 12.49%
53 | Disposer Const. 11.73%
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Table 7: Result of Multi Tasks Senario

Indicator Result
Construction Days 159.5 Days
Total Cost of Wages 0 273,488,720-
Rooms Working Rate 49.49%
Workers Working Rage 63.41%

gbooooooooooooobooooboooboo
ooooo0o 4900000000000 630000O
gboboooooooooboobobobooogon
gbooooooooboo

goboobooboobbooboobooboo
gbobobogsuoooooobgobogsgba
005000 Table8 OO OO

Table 8: Ranking of Working Rate in Multi Tasks

Senario
Rank | Job Name Working Rate
1 Roofing Const. 94.04%
2 ALC Const. 93.71%
3 Building Frame Const. 93.52%
4 Surveyor 92.33%
4 Equipment Sub Const. 92.33%
49 Civil Const. 31.19%
50 Broadcast Const. 19.21%
51 Fireproof Const. 18.21%
52 Disposer Const. 12.24%
53 IT Const. 11.54%
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Table 9: Improvement of Working Rate

Rank | Job Name Working Rate
1 SD Const. 23.80%
2 Non-SD Const. 18.99%
3 Intercom Const. 18.43%
4 Electric Sub Const. 15.45%
5 Hacking Const. 13.33%
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Table 10: 9Jobs Working Rate

Job Name No Multi | Multi
Building Frame Const. 93.46% 93.52%
Fireproof Partition Const. | 91.73% 89.97%
Insulation Const. 61.89% 62.63%
Carpenter 35.95% 42.34%
Board Const. 69.18% 71.44%
Civil Const. 27.58% 31.19%
Cross Const. 85.05% 83.38%
Floor Const. 91.23% 88.38%
Cleaning Comp. 80.57% 81.52%
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