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Design and Construction of Hollow Curved Surface Building
Using Concrete 3D Printing Technology of Manipulator

HE Yuhao, WU Zhengwang

(School of Architecture, Huaqiao University, Xiamen 361021, China)

Abstract; Taking the concrete 3D printing system of manipulator as the hardware platform and taking Rhino
and Grasshopper as the software platform, a set of manufacturing platform integrating design, simulation and
construction was developed, the the design patterns, principles and procedures were formulated. The reseach
resluts show that, the concrete 3D printing technology of manipulator can improve the accuracy and efficiency
of building processing of complex hollow curved surface building, and can complete the integrated manufactur-
ing process of hollow curved surface building from generation, simulation, optimization to construction.
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Fig.1 Parametric design platform
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Fig. 2 Double X-shaped internal structure of hollow surface
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Fig. 4 Homework of Tsinghua University 2018CAAD camp operation
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Fig. 6 Free-form surface composed of varying sections perpendicular to Z axis
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Tab. 2 Printing principles
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Fig. 7 Schematic diagram of double line printing principle

4.3 SEBEITENREN

O JE R SEFT BN I U 3 T AT 9 BE R B0 SR T Y S AR B AT — R L B2 T Y S
SEHE B T A ] AL G SR 22 X — ) R 2 3 S Y ) R R et B 58 A AN T SR Y 4

N T PRI AN TR 1 5 o G BT B AT AR 22 1 D WU B = Z KT L (B A B 15 R A A, Bl
Ji o FAAS T 4 T 2 o 2 TE AR B i 42 2ESRO8 IRDIE 193 ) 5 1] 45 TH B A B, JF ELRT IH EE RO R 5 S
255 R — B 9 28 R 5 R R AN TE ] — A b B PRI 1 S i 7 A 7 T PRTHES S it 1) A 400 2 B
(7 E ERR Y BT I R I R 2H S8 B X RE LRI 3T B AR 2 M TH U 19 2 B T 7 75 2
T IETIE RS A T PR 14 3 A A B ST AT H TETTE 14 S i 07 2.

XU AT BN 5 43 2 55 4 )R R B e 8 . [ 8 e 1 SH BB 152 WIETE 2. 43 J2 4 55 4T 1 s 0
5 U AT BN S E A AT LA pe i S 3T )2 P 2 958 A AT Y R AR T 0
Y o it

http: // www. hdxb. hqu. edu. cn



192 A R e Al CA R B 2R O 2023 4F

B
KR N——— G i 2
2
— E—
1
s 2
s O ) - ) WP |

1 2
P8 XUZRAT BN 5 43 J2 4 4 J5 IR 28 1A

Fig. 8 Schematic diagram of double line printing and layered staggered sewing
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Fig. 10 Design and construction drawing of hollow arch member
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Fig. 11 Schematic diagram of hollow free form surface construction components
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