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Anti-jamming design of aggregate-spreading hopper

used in 3D concrete printing

LYU Qifeng, WU Heng, DAI Pengfei

(School of Urban Construction, Changzhou University, Changzhou 213164, China)

Abstract: In the aggregate-bed 3D concrete printing, to avoid the jamming effect happened in the ag-
gregate-spreading hopper, the motion and jamming of the aggregates in hopper was researched in this
work by using the EDEM code based on the discrete element method. Three types of hoppers, circular
truncated cone (CTC), frustum of square pyramid (FSP) and frustum of oblique pyramid (FOP),
were considered in the calculation. And the aggregate size, aggregate quantity and hopper height were
the calculation variables. In all, 81 groups of data were obtained. Results revealed that the FSP and
FOP hoppers had the same volume which was greater than that of CTC hopper with the same feature
size. During spreading aggregates, the jammed probability of the CTC hopper was the highest, the
FSP hopper was the second and the FOP hopper showed the lowest jammed probability. In addition,
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the aggregate size affected the jamming more than the aggregate quantity and hopper height did. Based
on the findings, an anti-jamming FOP hopper was designed in this work. On the side wall of the de-
signed hopper, an excitation ball with reciprocal motion was set. Such design had lower cost but
would effectively prevent the jamming appeared in the hopper during the aggregate spreading.
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FESHEAWNIIFSE AL (Poisson rati- and hopper

o) N 0.24, HJE (Density) B&H 2 500 kg/m’, SH P .
BIYIfE  (Shear modulus) %8 29.4 GPa, H4h, TR 0. 24 0.27
2 N L1 1 - s S = = 1 B O /7= ¢ I/ (kg + m?) 2 500 7 850
(Coefficient of restitution) . #EE#E R (Coelfi- P /GPa 29. 4 82. 2
cient of static friction) FI7&E 3hEE#E R % (Coeffi- (LS 0.50 0.56
cient of rolling friction) g, FHAE/HI% K 0.50, TR AR A 040 0. 30
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Fig.2 Three types of hoppers with different shapes
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Table 2 Calculation groups and parameters

ks HRER/mm R U} 18 /mm Eike) FRER/mm R U115 )8 /mm
1 10 16 10
2 11 2 000 200 17 11 3000 150
3 12 18 12
4 10 19 10
5 11 2 500 200 20 11 2 000 100
6 12 21 12
7 10 22 10
8 11 3000 200 23 11 2 500 100
9 12 24 12
10 10 25 10
11 11 2 000 150 26 11 3000 100
12 12 27 12
13 10
14 11 2 500 150
15 12
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