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Abstract - The remote automated formwork system is an unmanned construction system for piers that encompasses both
formwork and manipulation systems in the construction stage. The manipulation system comprises a mobile platform and a
manipulator, which move along circular rails within the upper workspace of the formwork system, performing works such as
rebar placement, splicing, and vibrating work in place of human labor. When a moving load is applied to the structure, vibrations
may occur, potentially undermining structural safety. Therefore, it is essential to verify the dynamic effects of the manipulation
system’s movement on the entire structure. In this study time history analysis of moving loads was conducted using MIDAS
CIVIL to assess the structural safety when three manipulation systems are in operation, and additionally deflection of vulnerable
components and rail inclination were derived based on the manipulator’s velocity to analyze serviceability. As the result, the
remote and automated formwork system ensures both stability and serviceability in the working environment when the

manipulation system moves.
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Fig. 1. Remote automated formwork system'®!
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Fig. 2. Finite element model of the
remote-automated formwork system
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Fig. 4. Geometry and operational range of
manipulation system workspace and circular rails
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Analysis member . . Dynamic analysis
Structural force affected Static analysis member force Nominal Stability
member name by self-weight member force (v=1m/s) strength assessment
1.0DC (1.0DC + 1.3LL) | (1.0DC+1.0DY)
Main post 121.0 kN 133.8 kN 133.5 kN 2074.0 kN O.K.
Vertical post 48.4 kN 54.0 kN 52.9kN 501.3 kN O.K.
Spindle 63.6 kN 69.3 kN 69.1 kN 323.7kN O.K.
Bracing 12.2 kN 13.6 kN 13.5kN 165.1 kN O.K.
L-1 bracket 19.5kN'm 20.3 kN'm 20.4 kN'm 68.4 kN'm O.K.
Upper inner beam 0.6 kKN-m 1.5kN'm 1.3 kN'm 55.9kN'm O.K.
Upper horizontal beam 3.5kN'm 6.1 kKN'm 5.5kN'm 55.9kN'm O.K.
Upper handrail beam 9.8 kN'm 9.8 kN'm 9.8 kN'm 55.9kN'm O.K.
L-2 bracket 19.8 kN'm 21.2kN'm 21.2kN'm 68.4 kN'm O.K.
Lower inner beam 1.9 kKN'm 1.9 kKN'm 1.9 kN'm 55.9kN'm O.K.
Lower horizontal beam 7.6 kN-m 7.6 kN-m 7.6 kKN-m 55.9kN'm O.K.
Lower handrail beam 8.1 kN'm 8.1 kN'm 8.1 kN'm 55.9kN'm O.K.
Rail 0.6 kN'm 1.4kN'm 1.2kN'm 11.3kN'm O.K.
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