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Evaluation of Maximum Lateral Pressure on the 3D Printed
Irregular-Shaped Formwork by Finite Element Analysis
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Abstract

The F3D(Free-Form Formwork 3D Printer) technology that manufactures EPS(Expanded Polystyrene) formworks for
irregular-shaped concrete structures by 3D printers was developed to reduce the cost and time. Because of weak strength
and low elastic modulus of the EPS, structural performance including lateral pressure by fresh concrete of the formwork
that consisted of EPS should be investigated. In order to calculate lateral pressures acting on formwork, several variables
including sizes, shapes of formwork, tangential force(fricition) between fresh concrete and formwork, and material properties
of fresh concrete should be considered. However, current regulations have not considered the properties of concrete, only
focused on vertical formwork. Galleo introduced 3-dimensional finite element analysis models to calculate lateral pressure
on formwork. Thus, proposed finite element analysis model based on previous studies were verified for vertical formwork
and irregular-shaped formwork. The test results were compared with those by FEM analysis. As a result, the test agrees
well with the analysis.
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(Fig. 2) Shape of formwork by Galleo

(Fig. 3) Shape of formwork
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(b) Analysis

(a) Experiment
(Fig. 5) Shape of form liner
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(Table 2) Mix proportions

W/C(%) S/a(%) Water(kg/m?)

Cement(kg/m?)

53.8 497 162

298 915 925
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(Table 3) Lateral pressures in Santilli's experiment and analysis

Height(mm) Max. lateral pressure - Experiment(kPa) Max. lateral pressure - Analysis(kPa)
100 624 61.6
360 57.6 56.3
650 53.7 51.6
1,120 433 413
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(Table 4) Maximum lateral pressures
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Name 0
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