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Abstract: A orthoconcrete with high coarse aggregate volume fraction and good aggregate interlock was prepared
by Mini-Mason method. The results show that by improving the fluidity of the filling mortar, the volume fraction
of coarse aggregate in concrete can be effectively increased to 52% , and the mechanical properties, volume stability,
mass transfer performance and interfacial transition zone structure of concrete can be significantly improved, and the
bonding state between slurry and coarse aggregate can be optimized, and the use amount of cementing material can
be greatly reduced. The experiment proves the feasibility of the Mini-Mason process and provides a new technical
advantage for 3D printing orthoconcrete.
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Tablel Basic physical properties of cement

Setting time/min

Flexural strength/MPa Compressive strength/MPa

Apparent density / Normal 5
(kg-m—) st Soundness
g+m consistency Initial Final 3d 28d 3d 28d
3 080 26.8 135 195 Eligible 7.1 9.8 28.3 52.7

K2 EMBHER

Table 2 Aggregate screening results

Cumulative percentage retained(by mass)/ %

Aggregate type

31.5 26.5 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
mm mm mm mm mm mm mm mm mm mm mm mm mm
Stone A 0 19 88.4 93.9 97.6 98.3
Stone B 0 0 0 0 6.7 70.7 99.4

Manufactured sand

2.6 28.8 52.6 73.5 87.4 93.8 97.9
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Table 3 Mix proportions of high fluidic mortars

Material amount/(kg*m )

Specimen Cement-sand ratio Water-cement ratio
Cement Mineral powder Fly ash Sand
Al 528 369 158 1055 0.25
A2 1.00:1.00 528 369 158 1055 0.30
A3 528 369 158 1055 0.35
B1 469 328 141 1172 0.25
B2 1.00:1.25 469 328 141 1172 0.30
B3 469 328 141 1172 0.35
C1 461 323 138 1333 0.25
c2 1.00:1.50 461 323 138 1333 0.30
C3 461 323 138 1333 0.35
D1 409 286 123 1432 0.25
D2 1.00:1.75 409 286 123 1432 0.30
D3 409 286 123 1432 0.35
El 375 263 113 1500 0.25
E2 1.00:2.00 375 263 113 1500 0.30
E3 375 263 113 1500 0.35

x4 HEBRER

Table 4 Gradation of coarse aggregates

m(stone A)* L(.)ose bulk B Stamped di:?sity/ Tap denity/(kg' Lo'ose bulk Stamped voidage/ % Vibrated voidage/ %
m(stone A)  density/(kg-m™) (kg-m™) m™) voidage/ %
10:0 1514 1641 1779 45.4 40.8 35.8
9:1 1627 1752 1841 41.3 36.8 33.6
8:2 1696 1816 1882 38.8 34.5 32.1
7:3 1785 1891 1924 35.6 31.8 30.6
6:4 1821 1932 1982 34.3 30.3 28.5
5:5 1868 1954 2029 32.6 29.5 26.8
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Fig. 1 Effect of water reducer content on dispersion
degree and bleeding rate of mortars
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Fig.2 Effect of cement-sand ratio on dispersion degree and bleeding rate of mortars
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Fig. 3 Effect of coarse aggregate grade on volume
fraction of concrete coarse aggregate
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Fig. 7 Effect of volume fraction of coarse aggregate on compressive strength of concrete
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Fig.9 Effect of volume fraction of coarse aggregates
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