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Abstract

In this study, an automated jack-up system, applicable to various fields, was employed for 3D concrete printing and developed as a
simultaneous liftable 3D concrete printing system. This developed printing system enables safe and precise jack-up by monitoring the
measured jack-up distance using Pearson correlation coefficient analysis and a hydraulic system with interquartile range analysis in real-time
during 3D concrete printing operations. It is possible to secure the quality of 3D concrete printing structures, which is essential for expanding
the application of 3D concrete printing to construct larger structures. Specimens were printed using both conventional 3D concrete printing and
simultaneous liftable 3D concrete printing to evaluate the system performance. The printed specimens were investigated using a 3D scanner.
The layer-wise diameter and angle of intersection of the scanned specimens were measured, and an analysis was performed to verify the
advantages of the simultaneous liftable 3D concrete printing.

Keywords : simultaneous jack-up system, Pearson correlation coefficient, interquartile range, 3D concrete printing, 3D scanning
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Table 1 Mix design (W/B: Water/Binder ratio W: Water, S: Fine aggregate, C: Cement, F: Fly ash,
SF: Silica fume, SP: Superplasticizer, AE: Air-entraining agent, T: thickener)

W/B Material composition [g]
Sample o

(%) w S C F SF Sp AE T

3D printing 27 270 1000 700 200 100 20 5.68 5

concrete

Filament

Fig. 8 Design of 3D concrete printing specimen

Fig. 9 Trajectories for 3D concrete printing specimens
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Fig. 10 Scanning 3D concrete printing specimens

Center line

’ Curve fitting

Distance

¥

Height
ADistance =0.021

+ Slope = G
i + Angleof Intersectton = tan"!(Slope) = —1.20°

Fig. 11 Progress of angle of intersection calculation
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Table 3 Angle of intersection of specimens

Specimens W/O Jack-.up system W/ JaCk-l?p system Specimens W/O Jack-.up system W/ Jack-lfp system
specimen specimen specimen specimen
Laver Range Zone 1 Zone 2 Zone 1 Zone 2 Laver Range Zone 1 Zone 2 Zone 1 Zone 2
Ly g as20m | @1m39m) | (120™) | (21"-39%) y g (20 | @1139M) | (1%20™) | (21M-39™)
Diameter Angle of
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