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Modified acoustic velocity model for basal cemented loose sandstone
based on contact cement theory
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Abstract: A modified acoustic velocity model and its approximation for basal cemented loose sandstone were proposed based
on contact cement theory( CCT) model which was used for the pore basal cemented loose sandstone. The thickness of the ce-
ment layer's center is set to be zero in the CCT model, which contradicts with characters of the basal cemented loose sand-
stone. To solve this problem, the expression of cementation radius of the basal cemented loose sandstone was re-derived con-
sidering the effect of the thickness of the cement layer's center. Thus, the modified acoustic velocity model was developed
and its approximation was then given. The man-made basal cemented loose sandstone samples were used to test the modified
model and its approximation. The results show that the newly derived cementation radius expression is better than the original
one. With the new expression, CCT model can be applied in the basal cemented loose sandstone. The approximation can im-
prove the calculation efficiency effectively. The modified model and its approximation can predict both compressional and
shear wave velocities better than the original CCT model.
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Fig.2 Models of basal cemented loose sandstone
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Table 1 Comparison of compressional wave velocities measured by experiments and those predicted by models
s FLBE REYIAR HPEHSE vp/ (m - s71) R w,/%

B /% e/ i coTHUE BGEBU ERECR COTHUE  BGEBUR Le
1 17.1 22.9 2434 2875 2311 2316 18.03 -5.14 -4.92
2 15.0 25.0 2442 2892 2340 2345 18. 41 -4.18 -3.96
3 15.7 25.3 2445 2892 2340 2345 18.25 -4.31 -4.09
4 20. 8 19.2 2151 2844 2259 2264 32.22 5.01 5.24
5 25.3 14.7 2130 2770 2141 2146 30. 05 0.52 0.75
6 15.5 24.5 2505 2892 2340 2345 15.42 -6.61 -6.39
7 19.2 20. 8 2118 2855 2278 2282 34. 81 7.53 7.76
8 14.7 25.3 2320 2892 2340 2345 24. 64 0. 86 1.09
9 21.8 18.2 2190 2819 2217 2222 28. 69 1.24 1.45
10 25.6 14. 4 2082 2750 2111 2116 32.08 1.37 1.61
11 17.6 22.4 2392 2 866 2295 2230 19.78 -4.08 -3.87
12 31.4 8.6 1896 2612 1905 1914 37.70 0.45 0.91
13 28.8 11.2 1856 2677 2001 2007 44.27 7.82 8. 18
14 16.3 23.7 2488 2884 2326 2331 15.90 -6.52 -6.31
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16 21.9 18. 1 2103 2819 2217 2222 34.01 5.42 5.65
17 23.2 16.8 2000 2804 2194 2199 40. 21 9.71 9.94
18 15.4 24.6 2521 2892 2340 2345 14. 71 -7.18 -6.96
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