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RHEOLOGICAL MODEL AND PARAMETERSIDENTIFICATION
OF ROCK BASED ON PATTERN SEARCH AND
LEAST-SQUARE TECHNIQUES

CHEN Bing-rui* FENG Xiating" 2 DING Xiu-li* XU Ping®
(1. School of Resources and Civil Engineering Northeastern University Shenyang 110004 China
2. Institute of Rock and Soil Mechanics The Chinese Academy of Sciences Wuhan 430071 China
3. Yangtze River Scientific Research Institute  Wuhan 430010 China)

Abstract An identification method of rheological model and associated parameters of rock based on
laboratory creep experiments are presented. The method is established by using a mixed technique of pattern
search and non-linear least-square regression which can avoid regression divergence when initial rheological
parameters are not optimally selected. The method is applied to investigate creeping tests of clay stone samples
under uniaxial compression from an engineering projects and the relevant rheoligical parameters of the
samples using Burgers model are achieved. The results show that this model is preferable to the generalized
Kelvin's model.
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Tablel Comparison of convergence of the two methods
E1/MPa ElePa 772/ MPa: h EllMPa ElePa 772/ MPa: h 773/ MPa: h
1 1 1 1 1 1 1 1
2 400 100 1000 400 100 1000 200 000
3 900 300 2000 900 300 2000 300 000
4 1300 500 2400 1300 500 2400 300 000
5 2300 1500 3400 2300 1500 3400 400 000
2
Table2 Parametersof grey— green claystone
/MPa Ey/MPa E-/MPa 72/ MPa: h 0 Ey/MPa E,/MPa 72/ MPa: h m/MPa h 0
0.90 9.827x 10°  3.810x 10>  2.354x 10° 3.850x 10 ®  1.006x 10°  3.988x 10°  2.180x 10°  3.813x 10°  1.750x 10
1.48 1625x 10°  4.071x 10° 3.343x 10° 3.380x 10 © 1.723x 10°  4.479x 10°  2.936x 10°  2.625x 10°  1.290x 10
2.08 1377x 10°  5331x 10°  4588x 10° 4.270x 10 ©  1.468x 10°  6.412x 10°  3.679x 10°  1.779x 10°  9.800x 10
2.98 1.278x 10°  4531x 10°  4.053x 10° 3.990x 10 ®© 1.314x 10°  4.846x 10°  3.723x 10°  3.692x 10°  6.300x 10
357 1.055x 10°  3.169x 10°  4.058x 10° 5.870x 10 ® 1.102x 10°  3.748x 10°  3518x 10°  1.375x 10° 3.590x 10
477 2.806x 10°  9.379x 10>  1.180x 10° 3550x 10 & 2.898x 10°  1.067x 10°  1.050x 10*  5509x 10°  3.200x 10
5.39 1.333x 10°  3.065x 10°  4.287x 10° 1.187x 10 7 1.493x 10°  4.384x 10°  3.208x 10°  5.739x 10  7.440x 10
1.494x 10°  4.765x 10°  4.926x 10° 5254x 10 ® 1572x 10°  5503x 10°  4.249x 10°  2.767x 10°  3.507x 10
3
Table3 Parametersof mauve claystone
IMPa E:/MPa E./MPa 72/ MPa: h 0] Ei/MPa E,/MPa 72/ MPa h /MPa: h 0
271 2472 10° 1.030x 10*  1.534x 10 1.110x 10 8 2533x 10°  1.240x 10°  7.083x 10°  7.032x 10°  4.200x 10
5.41 4.197x 10° 9.228x 10°  9.319x 10* 1.650x 10 ® 4.328x 10°  1.314x 10*  4.038x 10°  1.646x 10° 6.300x 10
8.31 8.692x 10° 1.377x 10*  5777x 10 5100 10 ° 8.766x 10°  1.440x 10° 5050x 10*  1.124x 10" 4.500x 10
10.84 5.314x 10° 1.181x 10*  1.605x 10° 7.000x 10 ° 5314x 10°  1.189x 10°  1.600x 10°  1.315x 10®  7.000x 10
11.70 7.203x 10° 1.156x 10*  2476x 10° 6.000x 10 ° 7.203x 10°  1.164x 10° 2476x 10°  1.363x 10®  6.000x 10
5576x 10° 1.133x 10*  1.149x 10° 8.060x 10 ° 5629x 10°  1.269x 10°  1.011x 10° 5.627x 10"  4.520x 10
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Fig.1 Fitting curves of creep test for grey— green claystone

Fig.2 Fitting curves of creep test for mauve claystone
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