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A Statistical Model of Tensile Strength of Sandstone in Consideration
of Size Effect and Loading Mode
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Abstract ; In view of the size effect in the process of rock tensile strength testing, we designed three groups of grey
sandstone split tests with different diameters (50 mm, 75 mm and 100 mm) and a group of three-point bending
tests. Based on the theory of cumulative failure probability of generalized weakest chain, we investigated into the
mutual conversion of the measured tensile strength of grey sandstone splitting tensile strength under geometrically
similar and non-geometrically similar conditions. Results show that: 1) When the diameter of disc sample increased
from 50 mm to 100 mm, the corresponding average value of split tensile strength gradually decreased in a steep first
and then gentle trend. The average tensile strength measured by the three-point bending method is about 1.18-1.4
times of the average split tensile strength. 2) The statistical model of grey sandstone established by the size-effect
statistical method can obtain the splitting tensile strength of grey sandstone of different sizes under the premise of a
given failure probability. Furthermore, we calculated the equivalent strength coefficient under split loading mode by
the approximate integration method, and obtained the calculation formula of equivalent strength coefficient. In asso-
ciation with the calculation method of equivalent strength coefficient under the three-point bending loading mode,

the conversion of tensile strength measured by Brazilian splitting and three-point bending loading is realized.
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Fig.1 Schematic diagram of two loading modes
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Fig.2 Rock samples after fracture
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Table 3 Specimen’s size and tensile splitting strength

p B 5408 B 0 {H/ MPa
HAZ/mm — — —
R 1 R 2 A3

25 9.05 8.38 7.47
30 6.88 7.78 8.16
50 3.86 4.73 4.56
100 3.04 2.53 3.27
150 2.18 1.63 1.52
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Fig.6 Statistical analysis of size effect of sandstone
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