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Strength degradation and loading rate effect of
sandstone containing a longitudinal fissure
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China University of Mining & Technology, Xuzhou, Jiangsu 221116, China)

Abstract Fractured rock mechanics behavior is the foundation of underground engineering stability
analysis. Experimental study on strength degradation and the loading rate effect of sandstone containing
a lengthways fissure under uniaxial compression has been done based on the mechanics model of
roadway roof in the western shallow buried strata. The results show that, split failure will dominantly
happen in the samples when the translation distance is small (0-6 mm); while mixed failure of split and
shearing will probably occur when the translation distance is large (12-24 mm); and the shearing failure
is the decisive factor leading to final instability. With the increasing of fissure translation distance,
sample capacity presents a trend of increasing first, then decreasing and gradual increasing again, and
the translation distance between 6 mm to 12 mm appears an obvious sudden change region which is
closely related to the failure form of the samples. The capacity of sample containing lengthways fissure
increases gradually with the increasing of loading rate, however the strength degradation coefficient
decreases and presents the staged characteristic of first sharp decline and then gentle variation.
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Fig.2 Sandstone sample containing a lengthways fissure
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Table 1 Parameters of sandstone sample
et almm 6/MPa /107 EIGPa )
01* — 75.37 8.38 11.00 -
02" — 77.00 9.12 10.96 -
P v
15 — 79.67 9.39 10.64
05" 0 60.58 7.54 10.17 0.217
13* 0 56.21 6.98 10.22 0.273
23* 0 63.67 6.20 12.18 0.177
11% 6 67.81 7.33 11.29 0.123
19% 6 73.93 8.01 10.84 0.044
20* 6 70.45 7.72 10.88 0.089
10* 12 65.20 6.95 11.52 0.157
18* 12 64.32 6.65 11.14 0.168
09* 18 69.59 7.09 11.70 0.100
17* 18 66.44 6.66 11.90 0.141
08* 24 67.61 6.90 11.90 0.126
16* 24 72.23 7.37 11.60 0.066
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Fig.5 Relationship of peak strength and peak strain
with the translation distance
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Fig.7 Change feature of degradation coefficient
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