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Abstract: Aiming at the complex issue of system evolution in softening process of saturated red-bed soft rocks, the research on
softening characteristics of soft rocks is carried out from the aspects of systemic openness, far-from equilibrium behavior and in-
ternal nonlinear mechanism to affirm the occurrence of dissipative structure in softening process. On this basis, dissipative
structure theory is adopted to systematically analyze the formation mechanism of dissipative structure in softening process of
saturated soft rocks. The result shows that softening process contains three stages: Near-equilibrium state, far-from-equilibri-
um self-organizing state and far-from-equilibrium critical state, and ultimately, the way of non-equilibrium phase transition
leads to the generation of soft rock dissipative structure. Finally, based on the evolution law of structure fractal dimension, a
bifurcation evolution model is preliminarily established to describe the formation process of soft rock dissipative structure. The
result of applying this model to analyze the critical bifurcation phenomena occurring in softening tests of saturated soft rocks in-
dicates that this soft rock dissipative structure is formed after experiencing the process of period-doubling bifurcation and desta-
bilization for many times, and the times of three months and six months present obvious critical characteristics which are two
breakthrough points for further study on dissipative dynamic softening process of soft rocks in future.
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Fig. 1 Variation of pore fractal dimension with saturation

times

Fig. 2 Variation regularity chart of physical and mechani-
cal properties of soft rocks and concentration of a-

queous solution
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Fig. 3 Sketch map of non-equilibrium phase transition
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Table 3 Interpolation data of dynamic parameters with time
) 0 1 2 3 4 5 6 7 8 9 10 11 12
Y 2.320  3.236 3.300  3.364 3. 448 3.522 . 596 3. 601 3. 605 3.610 3.615 3. 620 3. 625
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Fig. 6 Evolution regularity of soft rocks-water system dur-

ing saturation process
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Table 4 Critical characteristics after 3 and 6 months saturation
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