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Fig.1 Hopkinson pressure bar and the loading model of Brazilian disc specimen
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Tab.1 The experimental data of marble at different projectile speed
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Fig. 4 Typical failure pattern of five specimens
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Fig. 5 The incident and reflected waves Fig. 6 The transmit wave
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Fig. 8 Strain wave record of the specimen’s
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Fig. 9 The stress distribution pattern of the flattened Brazilian disc
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Fig. 10  Stress and strain curve
Fig. 11 Dynamic elastic modulus curve of marble
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Experimental Study for Dynamic Tensile Strength and
Elastic Modulus of Marble using SHPB

LI Wei. XIE Heping, WANG Qi-zhi

(Department of Civil Engineering and Applied Mechanics, Sichuan University, Chengdu, Sichuan 610065, China)

Abstract; An experimental procedure and accompanying method for analyzing recorded data for deriving dy-
namic tensile strength and elastic modulus of brittle material is presented. The split Hopkinson pressure bar
with a diameter of 100mm and the Brazilian disc and the flattened Brazilian disc specimens subjected to diame-
tral impact compression were used. Mechanical properties of the marble at high strain rate loading were test-
ed. The dynamic split tension disc was subjected to a stress wave loading that produced tensile strain rate nea-
ring 45/s at the center of specimen. The difference between the stress waves acting on the two flat ends of the
flattened Brazilian disc specimen was considered to improve the accuracy of measurements; also the validity of
experiments was analyzed. The results show that the formulas for quasi-static situation can be used in the cor-
responding dynamic split tension test, and that the dynamic tensile strength and elastic modulus of marble are
substantially higher than the counterparts under static loading condition.

Key words: flattened Brazilian disc; dynamic tensile strength; dynamic elastic modulus; split Hopkinson pres-

sure bar; marble



