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Tab. 2 The structural constitutive relation experiment constants of mixed red mud under triaxial stress condition

W /d 0y /kPa a/(kPa™") b/ (kPa™!) E./kPa Qo /kPa Ry R,

100 0. 0015 0. 00206 662. 25 485. 47 0.938

7 200 0. 0015 0.00115 689. 66 869. 57 0. 886 0. 884
400 0.0013 0.00057 775.19 1747. 00 0. 829
100 0.0073 0. 00361 137.74 277.01 0. 909

28 200 0. 0035 0.00126 284. 09 793. 65 0. 817 0. 838
400 0. 0033 0.00093 303. 95 1074. 22 0. 788
100 0. 0049 0.00134 202. 43 746. 27 0. 737

70 200 0. 0031 0.00120 318.47 833.33 0. 830 0. 802
400 0. 0026 0. 00109 387. 60 917. 43 0. 838
100 0.0032 0.00124 316. 46 806. 45 0. 835

120 200 0. 0022 0.00115 452. 49 869. 57 0. 858 0. 852
400 0.0018 0. 00095 568. 18 1049. 94 0. 864
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Tab. 3 The results table of parameters K, and n. in structural constitutive relation of mixed red mud in 4 ages

w1 /d IgK. K. n
7 0.81043 6. 46294 0.11359
28 0.18412 1.52799 0.57094
70 0.32182 2. 09807 0.46857
120 0.50642 3.20937 0.42216
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Tab. 4 The structure shear strength index ¢, ¢ of mixed red mud in 4 ages

#H/d WM a /kPa BHR o ¢./kPa /()
7 21.79 0.62436 27.90 38. 64
28 30.12 0.49756 34.72 29. 84
70 172. 40 0. 29286 180. 31 17.03

120 213.19 0.28098 222.14 16. 32
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Fig. 10  Stress-strain relationship of the calculated
value compared with the test

value of dry mixed red mud in different ages
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On the Modified Duncan-Chang constitutive model of mixed
red mud by taking account of strength growth characteristic

FENG Yan-bo'?, LIU Dong-yan’, YANG Chao', CHEN Yuan-chuan®
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Abstract: During the storage of mixed red mud, its strength increases obviously with the prolongation
of water filtration age and dehydration, resulting it transformed from initial fluid-plastic state to hard-
plastic state with high strength. In order to study the cementing hardening characteristics of mixed red
mud, unconfined compressive strength experiment and consolidation drainage tri-axial shear
experiment were carried out for mixed red mud at different ages of natural dehydration and immersion
in water. Experimental results show that Dthe cementation characteristics of mixed red mud is mainly
embodied in the growth of cohesion; @ The formation of bonding strength of mixed red mud mainly
concentrated in the early 70 days of storage age. Based on the change characteristics of mixed red mud
strength, the structural parameter m, that reflects the cementation hardening characteristics of mixed
red mud was put forward. By using m., the original unstable softening stress-strain curves can
modified to the hardening curve with hyperbolic characteristic. Then the fitting formula for initial
tangent modulus E,, structural strength parameters c. and ¢. change with age t were established.
Thus, the modified Duncan-Chang constitutive model considering the strength growth characteristics
of mixed red mud was constructed. Comparison results show that the model can better reflects the
strength growth characteristic of mixed red mud.

Keywords: mixed red mud; strength growth; structural constitute; Duncan-Chang constitutive model



