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DIRECT SHEAR TESTS FOR LAYERED SALT ROCKS OF
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Abstract For investigation on the characteristics of shear deformation and strength of layered salt rocks in
Yunying Salt Mine Hubei Province direct shear tests on three types of rocks are carried out. It is shown that the
curves of shear stress vs. displacement of salt rock anhydrite and layered salt rock are similar during the
beginning stage of shear loading the slope coefficients are small the shear displacement increasing fast while the
shear stress increasing slowly when the shear stresses reach a certain value the increase of shear displacement
slows down and the slope coefficients get larger the increase of shear displacement becomes fast again prior to
shear stress reaching peak value after peak point strain softening appears the shear stresses decreasing slowly
and reaching residual strength finally. The test results also show that the shear strength of layered salt rocks is
close to or even slightly higher than that of salt rock and anhydrite cohesive strength ¢ =4.08 MPa and
frictional angle ¢ =45.9< This indicates that the interfaces between salt rock and anhydrite are not weak as
expected. The strong interface property of layered salt rocks will guarantee the sealability and stability of salt
caverns and benefit the energy(oil and gas) storage in layered salt rocks formation in depth.
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Fig.1 Samples for direct shear test
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Table 2 Results of direct shear test for layered salt rock

2

2

/mm /KN /MPa /KN /MPa
L10 4548.41 5 1.10 25.84 5.68
L11 4560.37 5 1.10 23.50 5.15
L12 4394.33 5 1.14 19.53 4.44
LO1 4 465.11 10 2.24 27.92 6.25
L02 4 453.28 10 2.25 26.00 5.84
LO3 4 429.65 10 2.26 31.00 7.00
L04 4 453.28 20 4.49 40.52 9.10
LO5 4512.62 20 4.43 43.07 9.54
LO6 4 441.46 20 4.50 38.86 8.75
LO7 4 476.97 30 6.70 48.39 10.81
LO08 4 429.65 30 6.77 49.54 11.18
L09 4 453.28 30 6.74 46.49 10.44

3

Table 3 Results of direct shear test for anhydrite

2

D

(2)

(3)

4.2
4 (5 10 20 30 kN)
3 1 3
Table 1 Results of direct shear test for salt rock
/mm? /kN /MPa /KN /MPa
S10 445328 5 1.12 22.17 4.98
s11 4500.72 5 1.11 18.64 4.14
S12 4429.65 5 1.13 21.84 4.93
S01 445328 10 2.25 31.00 6.96
S02 4429.65 10 2.26 28.29 6.39
S03 4429.65 10 2.26 27.47 6.20
S04 4 406.09 20 454 36.74 8.34
S05 4 488.83 20 4.46 38.65 8.61
S06 4441.46 20 450 39.09 8.80
S07 4 488.83 30 6.68 43.56 9.70
S08 452453 30 6.63 43.84 9.69
S09 4370.87 30 6.86 43.12 0.87
c o

/mm /KN IMPa /KN /MPa

M10 4 488.83 5 111 22.66 5.05
M11 454841 5 1.10 23.20 5.10
M12 4 441.46 5 1.13 21.12 4.76
MO1 4 441.46 10 2.25 26.45 5.96
MO02 4500.72 10 222 28.42 6.31
MO03 4 406.09 10 2.27 25.05 5.69
MO04 4572.34 20 4.37 37.29 8.16
MO05 4 465.11 20 4.48 37.84 8.47
MO06 4 488.83 20 4.46 39.14 8.72
MO7 4 429.65 30 6.77 40.88 9.23
M08 4394.33 30 6.83 41.85 9.52
M09 4 453.28 30 6.74 42.00 9.43

r=0,tanp+c 2
4 6
c ¢

4.08 MPa

459<
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Table 4 Shear strength parameters of three types of rocks
AT c/MPa
414 417
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