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Abstract 3D printing is making a huge difference to existing industries and is beginning to be applied in the field
of construction. 3D printing construction differs from existing construction techniques. Therefore, new construction
processes need to be developed. In particular, the accurate construction duration is linked directly to a successful
project. A method for estimating the construction duration for 3D printing construction is necessary. In this study,
a 3D printing construction process and duration estimation method were derived to prepare for the future introduction
of 3D printing in construction. The scope of the study was assumed to be 3D printing equipment capable of pouring
concrete, and limited to a frame structure construction. The developed construction period estimation method was
applied to the virtual test model. As a result of applying the test model, the construction duration was shortened by
approximately 50% compared to the existing construction technique. The method of estimating the construction period
developed in this study can be applied to 3D printing constructions in the future and help establish a business plan.
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Fig. 1. 3D printing office building (WINSUN)
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Fig. 2. 3D printing Castle (Andrey Rudenko)
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Table 1. Activities of concrete structure work
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Detail Activity Duration
Concrete curing and slab form remaining 6days
Inked string work 1day
Delivering/assembling wall reinforcement 1day
Disassembling wall form 1day
Disassembling stair and core wall form 1day
Wall mechanical/electronic/communication 1day
Delivering/assembling of wall form 2days
Disassembling/assembling slab form 2days
Delivering/assembling stair and core wall form 4days
Delivering/assembling of slab reinforcement 1(2)days
Slab mechanical/electronic/communication work 1day
Cleaning/test/finish concrete pouring 1day
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Fig. 7. 12 days typical floor structural work schedule[6]

& Aol A= 3D Z-E ] vk 391, 3D 29
8 AR A7k 29, gEE Ale A7k 2900 el
AR 3 AEERALE S8 3D ZPoR AHE AT
Al 283 FTE EESIT olF Fdf 2¥FE(10m
*10m * 3m)S 7]F 02 3D TYUY Fx23AE 113
sh= AluEl s TESsiTh 27 Aldel s ol
ol #Agst o F wief dirh ves g netst
Atk

27 80l E= mpe} 7ol 7]EARl F-XH 2 o)
3D ZY An] 2 Asee 9 ol$AAE AT A
e ST 3D LY ] AATARE DAl
A} frAksth AR e A7) oSk 3D ZHH A

Check point . .
to build { Build 3D printer
I
¥
Connecting Concrete
3 S .
material mixer extrusion
]
¥
5 Install rebar Install shore
structure
]
¥
7 Disassemble Cleaning to
3D printer nozzle

Fig. 8. 3D printing process for construction
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Table 2. Analysis of similar work
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Table 3. Assumption of Test Model

Category Assumption
Scope Concrete Work
3D Printing Type Gantry Type
Nozzle diameter 25mm
Nozzle speed 200mnv/sec
Length of Wall 52m
Thickness of layer 20mm
Floor to floor hight 2.5m
Wall Type Truss structure(45 ° )

Table 4. Estimated duration for test model
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3D printing process Similar work Quantity Quamist;andard Labor {:E::; E)sir:z:;i
Check point to build Marking for structural 130(m’) 0.009(m’) 1.17 1 1.17
Build to 3D printer Erect steel frame 1.6(ton) 0.46(ton) 0.736 1 0.74
Connecting material mixer - - - 1 0.5
Concrete extrusion - 52m * 2.5m - - 1 2.79
Install rebar Assemble rebar 2.7(ton) 0.75(ton) 2.03 2 2.03
Install shore structure Install shore structure 4.8(m2) 0.0S(mz) 0.24 0.5 0.24
Disassemble 3D printer Erect steel frame 1.6(ton) 0.46(ton) 0.736 0.5 0.74
Cleaning to nozzle Cleaning site 10(m’) 0.15(m’%) 0.74 2 0.5
Total 8.71
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