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Size Effect Study of Red Soft Rock Based on Grey Relating Analysis Theory
Lii Longlong' > Song Li' > Liao Hongjian' Li Hangzhou' Zhang Tianyu'
(1. Department of Civil Engineering Xi’ an Jiaotong University Xi’ an 710049 P.R. China; 2. Institute of Rock and
Soil Mechanics Chinese Academy of Sciences Wuhan 430071 P.R. China)

Abstract: To investigate the size effect relationship between rock mass and small size sample on strength of red
bed soft rock a series of uniaxial compression tests of the red bed soft rock from Dingxi with different ratio of height
to diameter were done. Elastic modulus Poisson ratio and deformation modulus of soft rock are all uncertain values
due to its complicated mechanical properties. The grey correlation analysis theory was introduced and four grey
correlation analysis models were compared. Research results showed that grey correlation incidence model is more
suitable for the red bed soft rock. By calculating correlation incidence degree of the sample’ s height diameter ratio
elastic modulus ~ deformation modulus Poisson ratio on strength the analysis results show that when the height
diameter ratio is greater than or equals to 1.2 the effect of Poisson ratio on strength is largest and the height diameter
ratio is second when the height diameter ratio is less than 1.2 the effect of height diameter ratio on strength is the
largest the Poisson ratio is second and the effect of deformation modulus on strength is greater than elastic modulus.
Thus research on size effect of the red bed soft rock needs to consider the joint effect of height diameter ratio
Poisson ratio and deformation modulus. By defining the size effect coefficient and deformation modulus megapascal
image the four-dimensional equation of size effect is fitted by using the method of simplifying dimension. The
simulation results show good agreement with the test results.
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Table 1 Experimental results of main mechanical
characteristics of red bed soft rock
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1 1.2~2.0
Fig. 1 Interval and reverse image line chart of UCS

and Poisson ratio( height-to-diameter ratio is 1.2~2.0)
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Table 2 Degree of grey incidence of
UCS & Poisson ratio
v 0.554 7 0.584 5
v 0.627 2 0.841 0

22

2

Fig. 2 Rock samples’ failure forms

3 1.2~2.0
Fig. 3 Interval image line chart of mechanical indexes
( height<to-diameter ratio is 1.2~2.0)

<1.2 N N

4 0.4~1.0
Fig. 4 Interval image line chart of mechanical indexes

( height-to-diameter ratio is 0.4~ 1.0)
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Table 3 Relative degree of grey incidence
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Table 4 Fitting results of size effect
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