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Abstract 3D printing technology is attracting increasing attention as a key technology of the fourth industrial
revolution that can change the production paradigm of existing industries. The introduction of construction 3D printing
technology has been slower than other industries because of the characteristics of the construction field. On the other
hand construction automation using 3D printing is required to reduce the production population, as well as improve
productivity and safety. In this study, a construction 3D printing work breakdown structure and link method to a
standard estimation system were developed as a preliminary preparation for introducing 3D printing to construction.
Based on expert consultation on construction and 3D printing, a hypothetical scenario was developed based on existing
construction 3D printing technology. According to the scenario, 16 kinds of works required for 3D printing
construction work were derived. The existing work breakdown structure and standard estimation system were
analyzed, and the 3D printing work was linked. 3D printing works that were the same as the existing breakdown
structure were found, and non-existent works were added to the similar breakdown structure. These results are
expected to be helpful for future 3D printing construction management and cost estimation. The actual standard
estimation system through 3D printing work will need to be calculated.
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Fig. 1. Types of 3D printing [1]
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Table 3. Activities of concrete structure standard
work(Korea Concrete Institute, 2003)

No. Detail Activity

1 Concrete curing and slab form remaining

2 Inked string work

3 Delivering/assembling wall reinforcement

4 Disassembling wall form

5 Disassembling stair and core wall form

6 Wall mechanical/electronic/communication

7 Delivering/assembling of wall form

8 Disassembling/assembling slab form

9 Delivering/assembling stair and core wall form
10 Delivering/assembling of slab reinforcement
11 Slab mechanical/electronic/communication work
12 Cleaning/test/finish concrete pouring
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Table 5. Matching Table 3D printing work with SES

Table 4. Construction 3D printing WBS 3D Printing Work Type Standard Estimation System
Work Breakd Structu site tramp A basement work
3D Printing Work Ork Preakcowt STucre -
Code Work build temporary B temporary work
site tramp 21165 concrete tramp membrane cmporaty wo
build temporary 03 temporary work mixing concrete B mixing concrete + a
membrane -
mixing concrete 25368 automated cast concrete set up 3D Printer D -
set up 3D Printer 25368 automated cast concrete concrete mixer and D )
i umy
concrete mixer and 25368 automated cast concrete PP
pump 3D printing C automated constriction
3D printing 25368 automated cast concrete 3 3
- - — strengthen work B assemble reinforcing bar + a
strengthen work 25519 reinforcing bar joint
aerated concrete 253612 aerated concrete acrated concrete A acrated concrete
Install window formwork| 2544 special finish formwork Install window
- - B plywood form + a
grouting concrete 071357 concrete grouting formwork
finishing work 5181 finish work grouting concrete A grouting concrete
nozzle cleaning 25368 automated cast concrete — —
finishing work finishing work
nozzle cleaning D -
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