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Study on true triaxial strain fractal characteristic of sandstone
under effect of CO,/water pore fluid
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Abstract: aking the sandstone as the main research object and CO, and water as the pore fluid medium the stress and
strain data of sandstone under the effect of different pore fluid were obtained by the true triaxial compression tests and the
characteristics of stain fractal curve in each stage of force and failure for sandstone were analyzed and compared. The results
showed that the mutation of fractal dimension was consistent with the mutation of strain and the range and maximum value of
fractal dimension were in the order of dry CO, and water from large to small. The change laws of stain fractal of dry sand-
stone were: the fractal dimension increased in the pore compaction stage increased slightly in the elastic stage fluctuated
greatly in the yield stage and decreased in the post—peak stage. The strain fractal laws of water-bearing sandstone and sand—
stone containing CO, had the characteristics of generality and difference. The generality showed in the pore compaction stage
and the post-peak stage namely both the fractal dimension decreased in the pore compaction stage and increased in the post—
peak stage. The difference showed in the middle stages namely the fractal dimension of the water-bearing sandstone fluctua—
ted in a small range while the fluctuation of the sandstone containing CO, was larger. The test results can quantitatively re—
flect the whole process characteristics of the rock force and failure in a certain degree and bring new ideas to the study on
rock mechanics behavior and failure mechanism. In the practical engineering the strain fractal results of rock structure have
guiding significance for its stability analysis and prediction.
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Fig.1 True triaxial testing system of rocks
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Table 2 Test parameters of gas and water which may affect
the mechanical properties of rock
° P,/ P
1 MPa MPa /min /h /(KN +s71)
0 10 0 0 0.25
1.1
10 20 20 6 0.25
CO 10 20 20 6 0.25
XRD 50.73% . -
34.01% + 10.59% ~3.32% 2
1. 36% Lo 0.25 kN/s
50 mm x 50 mm x 100 mm
1 1 5 kN
Table 1 Mineral composition of sample °
1 187.5 kN( 75 MPa)

1% 50.73 34.01 10. 59 3.32 1.36
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Fig.2 Sandstone installation
Fig.4 Strain-time curve of sandstone
3
3.
CO,
° 13
3
Table 3 Tested and calculated results of true
triaxial compression
o /MPa E/GPa
135. 401 11.796 0. 402
80. 444 4.789 0.307
CO, 84. 196 5.770 0. 295
MATLAB
Origin o
- - o 3
- 4 3 - 128
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1 ~
1.330 3,
1
3 - . 1.330 3

Fig.3 Stress-strain curve of sandstone
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Table 4 Tested and calculated results of dry sandstone’ s

4

fractal dimension

/s
40 1.064 4 128
80 1.160 4 128
160 1.000 0 128
300 1.1320 128
600 1.163 6 128
800 1.330 3 128
1 000 1.178 2 128
1 140 1.2650 128
1 300 1.229 2 128
1 400 1.203 7 128
5 - -

Fig.5 Fractal dimension-strain-time curve of dry sandstone
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Fig.6 Fractal dimension-strain-time curve of

water-bearing sandstone
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Table 6 Tested and calculated results of carbonated

sandstone’ s fractal dimension

/s

o - 2
5 6
5
Table 5 Tested and calculated results of water-bearing
sandstone’ s fractal dimension
/s
40 1.080 7 128
82 1.059 9 128
163 1.066 3 128
288 1.059 9 128
373 1.062 9 128
468 1.060 5 128
574 1.067 7 128
652 1.061 7 128
735 1.060 5 128
775 1.058 7 128
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Fig.7 Fractal dimension-strain-time curve of

carbonated sandstone
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