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Fig. 1 Gradation curves of different ceramsite particles
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Fig. 2 Water absorption curves of ceramsite sand
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Tab. 1 Mix proportions of 3D printed concrete with ceramic sand

MRy Wy ki EER Bk ko SRS kol @EER mUWRRE

%5

/kg /kg /kg /kg /kg /kg /g /g /g 4/
1 1 11 10 2 3 20 10 100 12 100
£2 6 39 40 2 3 20 10 100 12 100
£#3 8 37 40 2 3 20 10 100 12 100
4 10 35 10 2 3 20 10 100 12 100
5 12 33 10 2 3 20 10 100 12 100
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Tab. 2 Slump test results for ceramsite concrete

#1 #2 #3 #4 =5

Y1% B /mm 89 80 54 35 22
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Tab. 3 Penetration resistance test results of ceramsite concrete

SEH ]/ min 10 20 30 40 50 60 70 80
#1 WA for/kPa 16 17.5 24 26 30 33 37 37.5
#2 ALY frr/kPa 15 20 23 28 28 30 35 40
#3BLAB ) for/kPa 9.8 14.5 19.5 24 28.5 31 34.5 42.6
#4 AT frr/kPa 12. 8 15 18. 4 24.8 27.6 30 37.5 40.3
#5 WA fre/kPa 13 17.6 23.8 26.7 32.5 39 42.5 45.5
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Fig. 3 Schematic diagrams of four print paths
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Fig. 4 Printed prisms with four different paths Fig.5 Printed cubes with four different paths
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Fig.6 (a)Compressive load-displacement curves of cubes with four different paths;

(b)Compressive strength of cubes with four different paths
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Fig. 7 (a)Flexural load-displacement cures of samples with four different paths;

(b)Flexural strength histogram of printed prisms with four different paths
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Fig. 8 (a)Splitting tensile load-displacement diagrams of samples with four paths;

(b) Splitting tensile strength of samples with four paths
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Preparation and mechanical properties testing of
3D printed ceramic sand lightweight concrete
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Abstract: 3D printed concrete has achieved rapid development and application in the field of civil
engineering. Adopting ceramic sand to prepare concrete materials by 3D printing greatly contributes to
the lightweight of 3D printed structures. This work firstly studies the physical properties of ceramic
sand. Then five kinds of concretes with different ceramic/silica sand ratios are prepared. The optimal
mixing proportion comparative to the 3D printing is determined according to the fluidity and early
stiffness tests. Thereafter, three kinds of cubic and prism specimens with different printing paths are
manufactured by self-developed 3D printer, and the influences of the printing paths on the
compressive, flexural and splitting mechanical properties of the 3D printed structure are evaluated.
The experimental results provide the data and reference for the resource utilization of ceramic sand
materials, design of 3D printed structures and the practical engineering applications of 3D printing.
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