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Numerical Simulation of Tensile Strength Test by Ring-type Specimen

Yeon-Ho Jin, Hyun-Sik Yang and Chul-Whan Park

ABSTRACT Stress variation due to size variation and the eccentricity of ring type tensile specimen was analyzed by FLAC
program. To get the stable tensile strength the ratio of inner to outer ring diameter should be within a certain range. Diameter
ratio of 0.3 was suggested to be adequate. It seemed to be difficult to determine the tensile strength because of stress
distortion if eccentricity exceeded some limit. To limit the error in 10%, lateral and axial eccentricity was analyzed to be

in the limits of 3% and 10%, respectively.
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Fig. 1. Schematic diagram illustrating the variation of
stresses in a ring-type specimen
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Table 1. Mechanical properties of three different materials

Sample Density Uniaxial compressive  Brazilian tensile ~ Young's modulus Poisson's ratio Cohesion  Internal
P (gfem’) strength(kg/cm’) strength (kg/em) (X 10° kg/em?) (kg/emr’) friction angle

Marble 2.64 935 47 4.0 031 160 48
Granite 2.64 1769 88 5.1 0.25 240 55
Concrete 221 213 21 13 0.23 22 41
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Fig. 3. Variation of tensile strength with respect to the
relative hole radius
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Fig. 4. Variation of tensile strength with respect to the
hole deviation (r=0.32)
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