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Research of fractal mechanism for swelling & collapse of soft rock

SU Yong-hua, ZHAO Ming-hua, LIU Xiao-ming
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: Through grain-size analysis of scrap for soft rock that was produced during test of collapsing in laboratory and test of

gradual collapsing in field atmospheric condition; it was found that absorbing water and collapsing progress of soft rock is also a

progress that fractal dimension of soft rock scrap change successively. When collapsing of soft rock arrived to some extent, grade of

scrap of soft rock collapsed is no more change; absorbing water and collapsing of soft rock stopped; fractal dimension of scrap of soft

rock collapsed incline to a critical value. The critical value opens out fractal mechanics of soft rock when it swells and collapses after

absorbing water. The above-mentioned conclusion exists a guidance significance to engineering.
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Table 1

Collapsing test of soft rock in laboratory
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Fig.1 Sketch of Collapsed substances configurations
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Fig. 2 The disintegration experimental curve of soft rock
atmospheric environment
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Table 2 Grade variety of soft rock during gradually
collapsing test in atmospheric condition

N AR RAR(mm) A% %
/d <200 <60 <20 <2 <0.5 <0.25 <0.075
4 100 344 20.7 6.8 1.1 0.5
11 100 100 49.6 18.0 3.7 1.4 0.4
18 100 100 889 421 8.1 29 1.0
25 100 100 95.7 62.4 13.0 5.0 1.7
31 100 100 97.9 90.7 24 7.5 3.8
39 100 100 97.9 924 28.8 7.8 4.0
45 100 100 97.9 93.3 31.6 13.1 5.5
51 100 100 98.2 94.1 327 14.1 6.1
57 100 100 98.5 94.4 33.6 14.5 6.8
67 100 100 98.7 94.9 34.8 14.9 7.2
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Table 3 Grade variety of soft rock during collapsing
test in laboratory

I i) AFRAR(mm) AR %

/d <200 <60 <20 <2 <0.5 <0.25
4 100 61.7 234 22 0.4

11 100 76.1 47 5.6 0.8 0.3
18 100 923 789 214 2.1 0.9
25 100 874 349 3.1 12
31 100 932 478 5.1 25
38 100 94.8 524 7.6 3.5
45 100 96 578 9.0 4.4

52 100 97.4 64.4 10.6 5.8

60 100 99 70.9 12.1 6.9
67 100 99 77.6 16.8 7.8
75 100 99 82.4 20.6 9.5
83 100 99.4 88.5 28.4 %18
90 100 99.7 93.5 332 132
98 100 100 94.7 35.1 144
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Fig.3  Fractal dimension variety of scrap with time during
gradually collapsing test in atmospheric condition
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Fig. 4 Fractal dimension variety of scrap with time during
collapsing test in laboratory
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