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Abstract

To verify the validity of the plane section assumption for precast ceramsite concrete base plates
under bending, a full-scale specimen with dimensions of 3600 mm x 1100 mm x 80 mm was de-
signed and fabricated, featuring a composite structure of ordinary concrete and ceramsite concrete
with embedded hollow thermal insulation molds. Pile loading tests were conducted to obtain dis-
placement, concrete strain, reinforcement strain, and crack development data at various load levels,
enabling systematic analysis of the entire mechanical response. The results indicate that the speci-
men exhibits typical ductile failure characteristics with a mid-span deflection of 112.2 mm at ultimate
state. The load-deflection curve demonstrates three distinct stages: elastic, crack development, and
failure, reflecting section stiffness degradation and internal force redistribution. Concrete strain
increases nonlinearly after cracking with significant upward shifting of the neutral axis, while rein-
forcement strain increases rapidly and approaches the yield threshold prior to ultimate state. Strain
distribution at the mid-span section and DIC strain evolution images reveal that strain follows a
linear distribution before cracking (P < 0.2 F.), consistent with the plane section assumption. After
cracking, tensile zone strain deviates from linearity whereas compressive zone strain remains lin-
ear; nonlinearity in the compression zone intensifies at the ultimate stage (P = 0.9 Fu). In conclusion,
the precast ceramsite concrete base plate essentially satisfies the plane section assumption through-
out the loading process, providing experimental basis and theoretical support for the design and
analysis of similar composite structures.
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Figure 1. Material property testing of normal concrete
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Table 1. Measured mechanical properties of normal and ceramsite concrete
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Figure 2. Material property testing of ceramsite concrete
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Figure 3. Tensile tests of steel reinforcement
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Figure 4. Structural details of specimen
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Figure 5. Site installation diagram
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Figure. 6. Displacement measurement point layout
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Figure 7. Strain gauge arrangement on reinforcement
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Figure 9. Typical failure modes and crack distributions
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Figure 11. Concrete load-strain curve
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Figure 12. Steel load-strain curve
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Figure 13. Strain distribution along mid-span section height
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Figure 14. Strain distribution at cross-sectional height under DIC monitoring
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