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An Experimental Study on the probabilistic Model

of the compressive Strength of Brittle Materials

Nihon University Hisataka Tano

Tohoku University Masao Satake

It is well-known that the size effect of brittle materials is
explained by the so-called weakest link theory. It is considered,
however, that this theory is still insufficient to discuss the reason
why the strength depends on the ratio of the length of specimen to its
diameter. v

In this paper, the probabilistic model for the compressive strength
composed of many chains as is shown in Fig. (1) is proposed in order
to take into account not only the size effect but also the ratio of
length to diameter. It is assumed here that the number of these chains
corresponds with the length of specimen and the nuwber of links composed
of a chain corresponds with the diameter. Such model makes possible to
take into consideration the effect of the number and distribution of
flaws in a specimen. The relations between the chain number k and the
length h of a specimen and between the link number r and the area S of
the cross-section are obtained from the observation of crack length in
the cross-section of specimens under compression test.

The obtained equations are written as

r = 2. hé ’ ¥r =B-S
where A and B are material constants listed in Table 2.

The estimated values of compressive strength from Eg.(2) show a

good agreement with the experimental values as is shown in Fig. (7).



