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Prediction Formula of Elastic Modulus of Coal Gangue
Concrete Based on Two-Phase Composite Materials
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Abstract; A prediction model for the elastic modulus of gangue concrete based on the theory of
two-phase composite materials is presented, which provides reference for the calculation of the
elastic modulus of gangue concrete. Based on the prediction model of elastic modulus of ordinary
concrete ,the prediction model of elastic modulus of gangue concrete is derived considering the
influence of the substitution rate of coarse aggregate. The elastic modulus test data of 39 groups of
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spontaneous combustion gangue and 12 groups of undamaged gangue concrete were used to verify
the reliability of the model. The accuracy of traditional prediction models of elastic modulus of
spontaneous combustion gangue and undisturbed gangue concrete needs to be improved. The
difference between the prediction results and the test results is 26% and 31% respectively. Among
the prediction models for the elastic modulus of coal gangue concrete based on the two-phase
composite material theory, the BNC model has the highest prediction accuracy. For spontaneous
combustion coal gangue concrete and undamaged coal gangue concrete ,the average ratio between
the prediction results and the test results is 0. 936 and 1. 030 respectively, and the determination
coefficient is 0. 839 and 0. 943 respectively. BNC model can predict the elastic modulus of gangue
concrete more accurately than traditional forecasting method.

Key words: coal gangue aggregate concrete; coarse coal gangue aggregate; elastic modulus;

prediction model ; two-phase composite material model
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NAC 324 93 215 1.5 46 628 1025 2 705 4.5 1.35 39.26 28.43 2332.5

SAC -25 324 93 215 1.5 46 628 1010 2 497 25.2 9.80 40.98 24.10 2317.5

[5] SAC-50 324 93 215 1.5 46 628 997 2 497 25.2 9.80 39.06 23.01 2304.5
SAC-75 324 93 215 1.5 46 628 982 2 497 25.2 9.80 37.79 21.69 2289.5

SAC -100 324 93 215 1.5 46 628 970 2 497 25.2 9.80 35.37 19.40 2277.5
NAC 324 93 210 1.5 46 628 1021 2 705 4.5 0.83 50.04 31.40 2323.5

RAC -25 328 94 190 8.6 47 626 1025 2 653 9.9 3.15 46.29 27.75 2318.6

RAC -50 328 94 190 8.6 47 626 1022 2 653 9.9 3.15 39.73 24.00 2315.6
RAC-75 328 94 190 8.6 47 626 1021 2 653 9.9 3.15 39.69 19.73 2314.6

[6] RAC-100 328 94 190 8.6 47 626 1025 2 653 9.9 3.15 39.85 18.40 2 318.6
SAC -25 324 97 223 1.4 43 632 1042 2276 21.2 7.55 40.29 27.50 2 362.4

SAC -50 324 97 237 1.4 43 632 1072 2276 21.2 7.55 38.86 26.92 2406.4
SAC-75 324 97 253 1.4 43 632 1042 2276 21.2 7.55 36.25 22.87 2392.4

SAC -100 324 97 268 1.4 43 632 1031 2276 21.2 7.55 36.66 13.46 2 396.4

(7] NAC 324 93 215 1.5 46 628 1025 2 705 4.5 1.55 38.71 24.20 2332.5
SAC -100 324 93 215 1.5 46 628 970 2 560 25.2 9.80 36.72 19.40 2277.5
NAC 253 70 175 11.2 95 753 1040 2 706 4.6 1.66 43.50 32.55 2397.2

SAC -25 334 96 205 10.4 43 632 1031 2 660 26.2 9.80 42.12 26.56 2351.4

[14] SAC-50 334 96 205 10.4 43 632 1031 2 660 26.2 9.80 37.11 23.46 2 351.4
SAC-75 334 96 205 10.4 43 632 1031 2 660 26.2 9.80 34.72 20.64 2351.4

SAC -100 334 96 205 10.4 43 632 1031 2 660 26.2 9.80 31.41 16.73 2351.4
NAC 340 60 180 3.4 - 628 1025 2 705 4.5 1.35  39.2 26.4 2236.4

SAC -25 340 60 180 3.4 - 628 1 006 2 497 25.2 9.80 37.5 24.1 2217.4

[15] SAC-50 340 60 180 3.4 - 628 984 2 497 25.2 9. 80 35.7 22.7 2195.4
SAC -75 340 60 180 3.4 - 628 966 2 497 25.2 9. 80 32.4 21.3 2177.4

SAC -100 340 60 180 3.4 - 628 945 2 497 25.2 9.80 31.6 17.9 2 156.4
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