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Analyses on Mechanical Behavior of Reinforced Concrete Beams with 3D Printed Encasement
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Haruna Ninomiya!, Kazuhiro Naganuma?, Kazuki Tajima®, Kazutaka Shirai®

Abstract: Nonlinear finite element analyses are performed for reinforced concrete beams with mortar encasement prefabricated

by a 3D printer. The analyses simulated experimental behaviors relatively well for both flexural and shear dominant specimens.

Analysis results indicate that the compressive strength of the encasement has an effect on the flexural strength of the beam.
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Fig.1 Configuration of specimens

Table 1 Material properties of specimens
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M—3] 51.1 N/mm:Z 30.2 N/mm:Z D19 | D13
S—3 | 51.1 N/mm® [28.0 N/mm®| D25 | D6

D19 : 0 y=383 N/mm*  DI13: o y=372 N/mm"
a D25 : 0 y=1000 N/mm* D6 : 0 y=429 N/mm"
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Fig.2 Finite element idealization
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Fig.3 Load — deflection relationships
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a) Specimen M-3 at 240 kN
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Deformation x 10
b) Specimen S-3 at 410 kN

Fig.4 Crack propagation and deformation modes
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Fig.5 Yielding of reinforcements
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Fig.6 Minimum principal stress distributions
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