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Abstract; Considering the characteristics of short diagenetic age and high intensity mining of
Jurassic weak cemented sandstone in western China, the conventional triaxial compression tests,
different unloading rates of confining pressure in triaxial compression tests and multi-stage triaxial
tests were conducted to study the effects of confining pressure path on the strength and
deformation. The results show that; the peak strength, residual strength, peak strain, elastic
modulus and Poisson ratio depend on the confining pressure strongly, and the cohesion and
internal friction angle of the sandstones in western China are lower than those of other sandstones.
As the confining pressure increases, the failure mode transits from single plane fracture to complex
multi-fracture. During the loading process, the change of confining pressure can remarkably affect
the strength and the deformation characteristic by restricting lateral dilatation and increasing the
angle of internal friction. The effect of unloading and loading confining pressure path on the
mechanical parameters can provide references for the optimization of mining velocity and the
support design of the surrounding rock masses.

Key words: calcareous argillaceous cemented sandstone; confining unloading rate; multi-stage
triaxial loading; peak strength; deformation
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Fig. 1 Mineral composition analyzation( quartz,
feldspar, mica, calcium-mud cemmented)
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Fig. 2 Stress-strain curves of rocks at different
confining pressures
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Fig. 3 Curves of peak strength and residual strength
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Fig. 4 Poisson ratio and peak deformation
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Fig. 5 Fracture modes of rocks at different
confining pressures
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(d)—11.5 MPa; (e)—15. 5 MPa; (f)—19. 5 MPa.
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Fig. 6 Loading paths of rocks at different unloading rates
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Fig. 7 Stress-strain curves of rocks at different loading
paths
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Table 1  Strength and deformation parameters of
rocks at various loading paths
Fl 1 Wefl  EE RRRRIAE S I BRAR
BHEE g5 wmE IR BN R o JRE
MPa-s ™' MPa x10° 7KF/% GPa MPa

Al9 60.2 5.74 48 15.7 0.28 9.17
0.015 A23 63 5.09 67 15.5 0.29 16.0
(OAB) B29 65.8 6.04 58  16.0 0.18 15.2

¥iff 63 5.62 58 15.7 0.25 13.5

A3 78 6.54 69  16.7 0.26 24.2
0.007 A34 76.9 6.15 64  17.8 0.22 24.0
(0AC) A40 JHL - - —- —=— —— —-
I 77.5 6.35 67  17.3 0.24 24.1

Al4 90.3 6.33 93 21.1 0.21 35.40
0  A52120.9 8.44 75 18.800.24 28.61
(OAD) A5 120.3 7.58 81 19.800. 16 31.40
¥ 110.5 7.45 83 19.900.21 31.80
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Fig. 8 Effect of unloading rate on strength parameters
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Fig. 9 Effect of unloading rate on deformation
parameters
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triaxial loading paths
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