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ABSTRACT

Three-dimensional concrete printing (3DCP) is an innovative technology that has been
showing remarkable development and many potential applications in concrete construction.
Different from conventional construction methods, the 3DCP forms a layered structure made
of cement-based material in a designated shape, without requiring any formwork. The
3DCP is seen as a very promising technology, being capable of providing required material
characteristics and mechanical performance of concrete
programming the nozzle path and the building process according to the stress distribution
in the structure to be formed.

However, 3D printed structures, even made with properly designed material extrusion
inevitably have material interfaces and boundaries between the extruded

structures by properly

patterns,
filaments and distributed throughout the layered system.
interfaces and boundaries leads to formation of cracks under external stresses, which affects
the fracture process of the structure.

The presence of material

In this study, prism specimens were prepared with the material extrusion nozzle path
designed in several different patterns, core samples were taken from the specimens, and
propagation of internal cracks occurring in response to compressive stress was evaluated by
X-ray computed tomography. In addition, a 3D surface scanning system was used to
measure three-dimensional deformation caused by fracture behavior of the specimens
formed by different nozzle paths.

3D concrete printing, X-ray computed tomography, Crack, Deformation,
Nozzle path
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Table 1 Mix proportion of mortar
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WiB Unit weight (kg/mq)
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%) | W S
C LSP
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Fig. 1 Material extrusion 3D printer
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Fig. 2 The two patterns of the nozzle paths
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Table 2 X-ray CT method imaging conditions
(X R CT AT K BB EH)

Tube voltage (kV) 100
Tube current (uA) 200
Image re§olutlon 24.86
(um/pixel)
mage size 28642864
(pixelxpixel)
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c)Pattern (1)
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d) Pattern ( 1)
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Fig. 6 X-ray CT Images
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Fig. 7 Visualization of the voids formed
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Fig. 8 Results of 3D scanning after loading
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Fig. 9 The deformation of each cross-section
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