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Failure Characteristics and Energy Dissipation of the Gypsum
Sample in Diffferent Height to Diameter Ratios
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Abstract : The uniaxial compression mechanical test of the gypsum sample with seven differ-
ent height to diameter ratios were measured by using RMT-150B rock mechanics testing ma-
chine ,and the mechanical properties and failure characteristics of the gypsum sample were
analysed. Based on the test results, the energy dissipation characteristics of the gypsum in

different height to diameter ratios were investigated by using the energy dissipation theory.
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The results show that the microcracks within the gypsum sample is closed firstly,and then

produces a new fractures at the tip of the microcracks,and the new fractures are gradually

expanded ,run through crack,forming fructure plane,shear and slip failure with the increase

of the uniaxial compressive stress. The volume strain of the gypsum sample is compressed

firstly and then increases and rapid expands finally with the increase of the uniaxial com-

pressive stress. The peak stress and elastic modulus increase with the decrease of the height

to diameter ratio,and the axial strain and the lateral strain decrease with the decrease of the

height to diameter ratio,and the relationship between deformation modulus and height to di-

ameter ratio is not evident,which can not characterize the deformation characteristics of the

gypsum sample. The gypsum sample that is easy to have shear and slip failure and is quick

to absorb energy with the increase of the height to diameter ratio belongs to brittle failure

and on the contrary that is easy to have crisp failure ,belongs to plastic failure.

key words: gypsum sample in different height to diameter ratios ; uniaxial compression test;

mechanical parameters ;failure characteristics ;energy dissipation theory
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Fig.1 Failure characteristics of gypsum sample in

different height to diameter ratios
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Table 1 Mechanical test results of gypsum sample in different height to diameter ratios

R SRS WA J1/MPa BlMRIAE/10 70 REFRIAS/10 70 MR/ GPa BTERIRL/GPa JRALL
GA-1-1 25.751 7.786 4.700 7.258 2.218 0.179

) s GA-1-2 25.831 7.536 4.456 7.354 2.315 0.152
GA-1-3 26.030 7.544 4.629 7.126 2.133 0.164

SEHH 25. 870 7.622 4.595 7.246 2.222 0.165

GA-2-1 26.962 5.833 4.558 9.945 2.455 0.181

_ GA-2-2 25.876 5.832 4.503 9.957 2.417 0.203
220 GA-2-3 27.835 5.693 4.427 9.768 2.346 0.186
A 26.891 5.786 4.496 9.890 2.406 0.190

GA-3-1 23.813 5.335 4.388 9.846 3.927 0.196

) GA-3-2 26.851 4.956 4.183 10.705 4.659 0.181
21 GA-3-3 31.138 5.258 4.326 10. 895 4.086 0.208
SEH 27.267 5.183 4.299 10. 482 4.224 0.195

GA-4-1 27.703 4.601 3.634 11.114 4.954 0.194

s GA -4 -2 27.375 4.536 3.705 11.237 4.681 0.212
GA -4-3 27. 668 4.738 3.578 10. 895 4.936 0.197

FHE 27.582 4.625 3.639 11.082 4.857 0.201

GA-5-1 31.269 4.223 1.415 13.839 7.811 0.224

_ GA-5-2 31.269 4.189 1.416 13.791 7.625 0.226
B.5el GA-5-3 31.269 3.996 1.438 13.896 7.583 0.207
1l 31.269 4.136 1.423 13.842 7.673 0.219

GA-6-1 32.091 4.034 1.414 13. 846 7.888 0.295

- GA-6-2 32.091 3.906 1.396 13.929 7.898 0.336
GA-6-3 32.091 3.817 1.387 13.799 7.935 0.329

SEHH 32.091 3.919 1.399 13. 858 7.907 0.320

GA-7-1 42.192 3.672 1.261 13.961 11.738 0.418

0.75: 1 GA-7-2 41.237 3.792 1.209 13.934 11.925 0.436
GA-7-3 40.576 4.116 1.127 13.769 11.818 0.418

FHE 41.335 3.860 1.199 13. 888 11.827 0.424
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Fig.2 Axial stress-axial strain relationship curve of gypsum sample in different height to diameter ratios
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Fig.3 Failure characteristics of gypsum sample in

different height to diameter ratios
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relationship curve of gypsum sample
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Fig.5 Energy dissipation curve of gypsum sample

in different height to diameter ratios
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