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Stress-strain curve and stress wave characteristics of

rock subjected to cyclic impact loadings”

Jin Jie-fang', Li Xi-bing”, Chang Jun-ran®, Tao Wei', Qiu Can'
(1. School o f Architectural and Surveying Engineering , Jiangxi University of
Science and Technology » Ganzhou 341000, Jiangxi, China;
2. School o f Resources and Safety Engineering , Central South University ,
Changsha 410083, Hunan, China;
3.School of Applied Science, Jiangxi University of Science and Technology s
Ganzhou 341000, Jiangxi, China)

Abstract: An innovative testing technique coupled by static and dynamic loads was introduced to inves-
tigate the typical dynamic stress-strain curve of the rock specimen under cyclic impact loadings as well
as the changes of the reflected and transmitted waves propagating in it. The results show that the sin-
gle typical stress-strain curve of the rock specimen under cyclic impacts can be divided into five stages:
the compacted stage, the elastic stage, the loading stage of the internal crack propagation, the first
unloading stage and the second unloading stage. With the increase in the number of impact, the am-
plitude of the reflected wave increases and the corresponding peak value appears later; the amplitude
of the transmitted wave decreases and the corresponding peak value occur increasingly earlier, respec-
tively. It is demonstrated that the cyclic impacts on the rock specimen are accompanied by the damage
accumulation resulting in the reducing of its ability to resist the external impact loads.

Key words: solid mechanics; dynamic stress-strain curve; cyclic impact; rock; stress waves character-

istic; damage accumulation; strength deterioration

+  Received 4 July 2012; Revised 22 August 2012
Supported by the National Natural Science Foundation of China (51104068)
Corresponding author: Jin Jie-fang, jjf_chang(@126. com
(GifEm YA



