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The correlation study on physico-mechanical parameters of rock
in western Hubei Province Enshi area

ZHAN Jiangin, TANG Huiming, XIONG Chengren, GU Yajuan
(Engineering Faculty, China University of Geosciences, Wuhan 430074, China)

Abstract: The rock physico-mechanical indices are important parameters reflecting the engineering properties. The

uniaxial compressive strength o, elastic modulus E, Poisson's ratio x4, rock block density o and longitu
dinal wave velocity ¥, of Cretaceous sandstone, Triassic siltstone, Triassic thin marl, Triassic silty mudstone,

Devonian quartz sandstone and Triassic, Permian, Ordovician limestone in typical landslide area of Enshi county
western Hubei province were chosen as objects of analysis. Through the cluster and correlation analysis of the
above representative test parameters, the results indicate that Cretaceous sandstone and Triassic siltstone, Triassic
silty mudstone and Permian limestone have the same associated model of parameters. The rock density is connected
with P-wave velocity tightly, so their product can be used as a combination parameter to improve the parameters
correlation equations fitting precision. Every strata rock parameters correlation equation is obtained respectively.
The equations can consider more factors and have a concise form. The normality testing results of fit residuals
show that the fitted parameters correlation equations are reasonable.
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Table1 Sampling stratigraphic horizon, numbers and lithology description of rock samples
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Fig. 1 Pphysico-mechanical parameters cluster genealogy of the rocks from Western Hubei Province
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Table 2 Physico-mechanical parameters correlation coefficients of the rocks from western Hubei Province

o/MPa E/GPa o plg-cm™ Volm-s™

o/MPa 1 0.994 3 -0.2379 0.854 2 0.807 2 3.8936
EIGPa 0.994 3 1 —0.2421 0.867 4 0.828 4 3.9322
M -0.237 9 -0.242 1 1 —0.242 4 -0.283 4 2.005 8
pPlg-cm™ 0.854 2 0.867 4 —0.242 4 1 0.959 6 3.9236
Vyim-s™ 0.807 2 0.828 4 -0.283 4 0.959 6 1 3.8786
o/MPa 1 0.9301 -0.050 3 0.7291 0.634 8 3.344 3
EIGPa 0.9301 1 0.049 6 0.7723 0.690 5 3.4425
M —0.050 3 0.049 6 1 0.544 6 0.3307 1.9752
Plg-cm™ 0.7291 0.7723 0.544 6 1 0.862 9 3.908 9
Vyim-s™ 0.634 8 0.690 5 0.330 7 0.862 9 1 3.5189
o/MPa 1 0.8855 0.286 1 0.726 7 0.674 2 35725
EIGPa 0.8855 1 0.413 4 0.6055 0.6359 3.540 3
17 0.286 1 0.413 4 1 0.350 9 0.4209 24713
Plg-cm™ 0.726 7 0.6055 0.350 9 1 0.308 1 2.991 2
Vylm-s~ 0.674 2 0.6359 0.4209 0.308 1 1 3.0391
o/MPa 1 0.855 0 —-0.599 9 0.754 5 0.741 4 3.950 8
EIGPa 0.8550 1 -0.5151 0.9722 0.9811 4.323 4
M -0.599 9 -0.5151 1 -0.398 2 -0.4291 2.942 3
pPlg-cm™ 0.754 5 0.9722 -0.398 2 1 0.979 8 41047
Vyim-s 0.741 4 0.9811 -0.4291 0.979 8 1 41314
o/MPa 1 0.853 3 0.7157 0.018 6 0.126 1 27137
EIGPa 0.853 3 1 0.8223 0.32 0.477 8 3.473 4
o 0.7157 0.8223 1 0.2417 0.480 4 3.260 1
Plg-cm™ 0.018 6 0.32 0.2417 1 0.355 8 1.936 1
Vylm-s~ 0.126 1 0.477 8 0.480 4 0.355 8 1 2.4401
o/MPa 1 0.904 5 0.063 0.7495 0.764 7 3.4817
EIGPa 0.904 5 1 -0.1296 0.451 3 0.880 9 3.366 3
1% 0.063 -0.1296 1 0.0375 0.1932 1.4233
Plg-cm™ 0.7495 0.451 3 0.0375 1 0.166 9 2.405 2
Vim.st 0.764 7 0.880 9 0.1932 0.166 9 1 3.005 7
o/MPa 1 0.9378 0.085 3 0.006 9 0.761 4 27914
EIGPa 0.9378 1 0.063 1 0.087 7 0.6307 27193
o 0.085 3 0.0631 1 -0.164 7 0.2793 1.592 4
plg-cm™ 0.006 9 0.087 7 -0.164 7 1 -0.0517 1.3110
Vim.st 0.761 4 0.630 7 0.2793 -0.0517 1 27231
oJ/MPa 1 0.909 2 -0.042 7 -0.1347 -0.0181 2.104 7
EIGPa 0.909 2 1 0.2517 0.0190 -0.076 9 2.256 8
M -0.042 7 0.2517 1 0.500 7 0.508 3 2.303 4
plg-cm™ -0.134 7 0.0190 0.500 7 1 0.484 3 21387

Volm-s™t -0.018 1 -0.076 9 0.508 3 0.484 3 1 2.087 6
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Fig. 2 Correlation curved graph of physico-mechanical pa- 3 & it
rameters in western Hubei Province of Cretaceous sandstone
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Fig. 3 Normality testing graph of western Hubei Province
Cretaceous sandstone physico-mechanical parameters
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