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Fig. 1 Curves of stress-strain of sandstone under natural state and soaked in different chemical solution for 60 days
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Fig. 2 Relation between peak strength and confining pressure of sandstone

under natural state and different chemical corrosion
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Fig. 3 Relation between similar softening coefficient of sandstone and confining
pressure after different chemical corrosion
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Fig. 4 Relation between triaxial compression peak strength and mean elastic modulus, Poisson’s ratio of specimens
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Tab.2  Strain energy at peak stress point under triaxial compression under natural and different chemical solution

KAk R FBl U U U? BIM U’ U,
S pH (mol/L)  (mol/L)  (kJ/m*) (kJ/m*) (kJ/m*) (%) (kJ/m*) (mm)
Na; SO, 1 0.01 5 36.43886 25.15584 11.28302 0.44852 0.115990  0.2189024
Na; SO, 1 0.01 10 54.17987 35.26202 18.91785 0.53649 0.690501  0.2738480
Na, SO, 1 0.01 15 61.27825 39.13034 22.14791 0.56600 1.203168  0.3553747
Na, SO, 1 0.01 20 81.37925 48.32026 33.05899 0.68416 2.039638  0.5141970
Na, SO, 3 0.01 5 54.15134 37.93022 16.22112  0.42766 0.148231  0.2068482
Na; SO, 3 0.01 10 64.96320 44.22237 20.74083 0.46901 0.690843  0.2538288
Na; SO, 3 0.01 15 73.77746 48.46991 25.30755 0.52213 1.642489  0.3249316
Na, SO, 3 0.01 20 97.94187 60.03819 37.90368 0.63133 2.197590  0.4339621
Na, SO, 7 0.01 5 56.97590 41.00162 1597428  0.38960 0.149363  0.1869275
Na, SO, 7 0.01 10 67.38663 47.71974 19.66689 0.41213 0.714803  0.2316658
Na; SO, 7 0.01 15 77..37047 52.17269 25.19778 0.48297 1.639473 0. 3037872
Na; SO, 7 0.01 20 106. 26603 67.05147 39.21456  0.58484  2.067928  0.3738997
Na, SO, 9 0.01 5 64.15882 47.41855 16.74027 0.35303 0.165450 0. 1547640
Na, SO, 9 0.01 10 73.90444 53.33595 20.56849  0.38564 0.523113  0.2074902
Na, SO, 9 0.01 15 84.48021 58.84604 25.63417 0.43561 1.541502  0.2906260
Na; SO, 9 0.01 20 110.70190 74.01065 36.69125 0.49576 1.844756  0.3440242
Na; SO, 1 0.01 5 35.85054 24.10996 11.74058 0.48696 0.112973  0.2217429
Na, SO, 1 0.01 10 44.65311  28.81422 15.83889  0.54969 0.562011  0.3093865
Na, SO, 1 0.01 15 56.30175 35.05217 21.24958 0.60623 1.271716  0.4035929
Na, SO, 1 0.01 20 70.72074 41.17246 29.54828 0.71767  2.027949  0.5805997
NaHCO, 1 0.01 5 55.79187 39.66470 16.12717  0.40659 0.149609 0. 1986260
NaHCO, 1 0.01 10 69.70375 47.54193 22.16182 0.46615 0.617274  0.2406789
NaHCO; 1 0.01 15 81.58898 52.72255 28.86643 0.54752 1.122139  0.3102443
NaHCO; 1 0.01 20 101.98197 61.75239 40.22958  0.65147 1.747263  0.3904436
ZEM K 7 5 65.82819 53.90858 11.91961 0.22111 0.144231  0.1714634
FHAEK 7 10 73.70330 55.24024 18.46306 0.33423 0.639980  0.2219560
FHAmK 7 15 87.24278 61.26217 25.98061 0.42409 1.443588  0.2734061
ZEA K 7 20 121.55763 81.53635 40.02128  0.49084  2.169055  0.3496786
SR/ 5 74, 89124 62.78218 12.10906 0.19287 0.177452 0. 1460023
SR/ 10 80.84319 64.59221 16.25098 0.25159 0.678352  0.2096112
H SRR 15 95.45357 69.67596 25.77761 0.36996 1.205395  0.2413339
SR INTSS 20 142.50358 97.72975 44.77383 0.45814 1.978347 0. 3242800
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Experimental Study of Mechanical Properties and
Energy Mechanism of Sandstone Subjected to
Chemical Erosion and Tri-Axial Compression

HAN Tie-lin"?, CHEN Yun-sheng'?, SHI Jun-ping”
(1. Institute of Rock and Soil Mechanics, Xi’an University of Technology, Xi’an 710048, Shaanxi, China;
2. School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, Shaanxi, China)

Abstract: In order to study the influence of different chemical solution on mechanical properties and
energy mechanism of sandstone, the sandstone samples were corroded by different water chemical
solutions first. Conventional tri-axial compression experiment was carried out for samples subjected
chemical erosion and in saturated state and samples in natural state respectively by using WDT-1500
multi-functional material testing machine. Experimental results show that the strength and anti-
deformation ability of sandstone exhibit different deterioration degrees after chemical erosion. The
peak strain of sandstone specimens subjected to chemical corrosion is less than that in natural state and
under the same confining pressure, which is different from uni-axial compression. This could be the
result of a combined effect of confining pressure and chemical solution. There is a negative correlation
between the similar softening coefficient and confining pressure of sandstone specimens, at the same
time, its reduction rate decreases along with the confining pressure increase. Most pre-peak absorbed
energy of sandstone specimens is stored in the form of the elastic strain energy U‘, but after chemical
erosion, for total absorbed strain energy., the percentage of that part of energy stored in sandstone
specimen in the form of U decreases; there is a negative correlation between confining pressure and
the elastic strain energy/strain energy, but a positive correlation between confining pressure and the
dissipation energy/strain energy. Revised rock brittleness index values increase at different degrees,
the brittleness of specimens decreases and its ductility enhances, namely the plastic deformation
increases. Plastic deformation of sandstone specimens has a good linear relationship with dissipation
energy. The effect of pH value, concentration and chemical composition of solution on strain energy at
corresponding peak stress positions is significant.

Keywords: calcareous sandstone; chemical erosion; mechanical properties; energy characteristics;

dissipation energy;peak strain;pre-peak plastic deformation



