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Performance Analysis of Reinforced Concrete Frame Beams under Shear Compression Bonding Failure Mode
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Abstract: To compensate for the insufficient consideration of spatial constraint effects on the shear performance of reinforced
concrete frame beams in existing research, a three — dimensional finite element model was used to simulate the stress situation of
frame beams under different spatial constraints, and analyze the influence of spatial effects on the shear bearing capacity,
deformation mode, and failure mode of frame beams. Research indicates that edge beams generally exhibit higher stresses and
axial forces than center beams due to differing boundary conditions and structural characteristics. Floor slab thickness
significantly constrains frame beams; increasing slab thickness effectively enhances beam load — carrying capacity and stiffness
while suppressing deflection development. Within a certain range, the reinforcement ratio has relatively limited influence on the
beam’ s initial load — bearing performance. The findings reveal the crucial role of spatial effects in the shear — compression bond
failure behavior of frame beams, providing theoretical foundations and engineering references for seismic performance design and
structural optimization of reinforced concrete frame beams.
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Fig.1 Stress —strain curves of steel and concrete
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Table 1 Parameter settings for experimental conditions

THl REELSREE  HTECATR  HENUSIEE  FEATEEE ATE K

I /MPa /% /mm /mm /kN
M1 C30 1.2 120 150 20
M2 C30 1.2 150 150 20
M3 C30 1.2 180 150 20
M4 C30 1.2 120 100 20
M5 C30 1.6 120 100 20
M6 C30 2.0 120 100 20
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Fig. 2 Stress and axial force distribution in reinforced
concrete frame beams
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Fig. 3 Effect of different floor thicknesses and reinforcement
rates on the force performance of frame beams
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Table 2 Comparison of deformation performance of reinforced
concrete frame beams under different working conditions
TH HEMUE ROIE MR RORbE JEIRAL WRERG RS
%5 BE/mm /% BE/mm  JF/mm B/mm  B/mm EPER
M1 120 1.2 150 14.6 9.2 23.8  2.59
M2 150 1.2 150 11.3 8.6 21.5  2.50
M3 180 1.2 150 8.9 7.5 19.7 2.63
M4 120 1.2 100 13.8 8.7 22.9  2.63
M5 120 1.6 100 13.6 8.5 23.2  2.73
M6 120 2.0 100 13.5 8.3 23.6  2.84
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