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1, INTRODUCTION

When we assemble precast RC members, in general, we put a rubber plate between the members. However, many
unclear phenomena to be clarified exist with the interaction between rubber and concrete. In this study, we conducted an
experiment to observe the interaction, and simulated the interaction phenomena analytically.
2. OUTLINE OF TEST AND TESTING RESULTS

Fig.1 shows the schematic figure of the test. Each concrete specimen was a 300mm length cylinder, which has a
hole with a diameter of $=18mm. The diameter of the specimen was 150 mm. The tension was introduced by a hydraulic
pump. Fig.2 shows the location where the strains were measured.

Table 1 shows the average strain of the outer circumference concrete, at the time of the PC tension being P=30kN.
The average strains were 1p for t=0mm, -26p for t=10mm, and -56p for t=20mm. This indicates that the more thick the
rubber is, the more the compressive strain of concrete generates.
3. ANALYTICAL MODEL

The material properties, which were used in analysis, were shown in Table 2. The concrete specimen was modeled
by cylinder elements. Considering the symmetry, we analyzed 1/4 area. Fig.3 shows the finite element models of the
specimen with rubber plate (t=20mm) and of it without rubber plate.

The analytical cases are shown in Table 3. In the table, the “concentrated load” cases are the analyses in which PC
tension P=30kN is introduced at the center of the specimen, whereas the “distributed load” cases are the ones in which

P=30kN is introduced at the end section of the specimen as the distributed load.
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Fig.1 Schematic figure of the test Fig.2 Measurement location
Table 1 Average strain of the outer circumference concrete Table 2 Material properties
Rubber thickness Omm 10mm 20mm Concrete Rubber
Elastic modulus 36 GPa 2.0MPa
Average strain T 26 1 -6 1 Poisson’s ratio 0.20 0.49999
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2) If we consider PC tension as the distributed load,
the stress in the concrete distributes almost uniformly
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5. CONCLUSIONS .l 2 |

In the design, the PC tension is usually treated —] 3 e - )

as the distributed load. However, the assumption (i.e. Fig.5 Analytical results (C20 and D20)
Bernoulli — Euler Assumption) might differ from the

real mechanical behavior, and therefore, the mechanical behavior of pre-stressed joint should be clarified.
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