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Abstract The general expressions of cementation radius in the loose sandstone are proposed on
the basis of the geometry relationship between the grain and cement with the assumption that the
contact thickness is not zero. The expressions of cementation radius of Contact Cement Theory
(CCT) proposed by Dvorkin et al. (1996) don't consider the effect of contact thickness, which
makes it only applicable for the pore cemented loose sandstone. To solve this problem, the
general expressions of cementation radius are proposed. With the general expressions, the effect
of contact thickness on the velocity of loose sandstone is analyzed and its application in the

prediction of the compressional and shear wave velocity of basally cemented loose sandstone is
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discussed. The results show that when the contact thickness increases, the compressional and
shear wave velocity decreases, the trend is more obvious when the porosity increases or the
content of cement decreases. The ratio of compressional wave velocity to the velocity of shear
wave (V,/V,) increases with the contact thickness if the porosity or cement content stays stable.
V.,/V, changes with porosity in different way for different contact thickness. When the thickness
is small, the ratio decreases a little with the increase of porosity, but when the thickness becomes
large, it goes in the other way. For the basally cemented loose sandstone, the modified model
using the general expression of cementation radius predicts both the compressional and the shear
wave velocity better than the original CCT, the study also shows that the change of the rigidity of

the basally cemented loose sandstone caused by porosity or cement content change can’t be

predicted by V,/V,, but it can predict that caused by the change of contact thickness.
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Fig. 1 Contact model between the grain and cement
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Fig.2 The model of loose sandstone with basal cementation

(a) The basal cemented loose sandstone with the cement only distributed between the grains;

(b) The basal cemented loose sandstone with the cement evenly distributed around the grains.
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Fig.3 The effect of the thickness of the cement layer's center on the velocity of loose sandstone

(a) Arrangement 1(cement accumulates at the grain contacts) ; (b) Arrangement 2(cement evenly distributes around the grain).
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Fig. 4 Thin section of the man-made loose core sample
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Table 1 Comparison of the compressional wave velocities measured by the experiments and those predicted by the models

LE BREYSE SRWBHHREE CCTHMAMEE SOSMATMAREE

CCT MfllifE MMERFTMREE

RS (% % (m-+s™!) (m-s1) (me+s™) ($79] (%%
1 17. 1 22. 9 2330 2874 2309 23. 36 —0. 89
2 31. 4 8. 6 1897 2596 1883 36. 87 —0. 73
3 15. 5 24, 5 2450 2888 2333 17. 87 —4. 78
4 19. 2 20. 8 2118 2853 2274 34, 72 7. 36
5 14. 0 26. 0 2320 2899 2353 24, 95 1. 42
6 28. 8 11. 2 1856 2683 2009 44, 55 8. 26
7 17. 6 22, 4 2392 2870 2301 19, 97 —3. 79
8 14. 7 25. 3 2310 2894 2344 25. 27 1. 46
9 20. 5 19. 5 2179 2838 2249 30. 26 3. 22
10 16. 3 23. 7 2410 2881 2321 19. 55 —3. 68
11 20. 8 19, 2 2151 2835 2243 31. 78 4. 28
12 15. 0 25. 0 2380 2892 2340 21. 49 —1. 69
13 25. 3 14, 7 2130 2764 2132 29. 78 0. 10
14 21. 8 18. 2 2190 2821 2222 28. 83 1. 45
15 25. 6 14, 4 2082 2758 2123 32. 49 1. 98

K2 HMEXBRUBESKRIBPAENLLER

Table 2 Comparison of the shear wave velocities measured by the experiments and those predicted by the models

LEE BEYEE TENBYEKEE CCTHAUAKEE RARBTWHAREER CCTHEMRE WHARETPRE

Gakiaed (%) %) (m-s™!) (me+s) (m=-s™1) 7] (%)
1 17. 1 22. 9 1425 1930 1510 35. 45 5. 94
2 31. 4 8. 6 1219 1754 1228 43. 85 0. 77
3 15. 5 24, 5 1490 1939 1525 30. 10 2. 36
4 19. 2 20. 8 1549 1917 1486 23. 77 —4. 05
5 14. 0 26. 0 1525 1945 1538 27. 56 0. 87
6 28. 8 11, 2 1374 1809 1312 31. 65 —4. 54
7 17. 6 22, 4 1519 1927 1504 26. 88 —0. 96
8 14. 7 25. 3 1532 1942 1532 26. 78 0. 02
9 20. 5 19. 5 1350 1908 1470 41, 31 8. 89
10 16. 3 23. 17 1485 1934 1518 30. 27 2. 20
11 20. 8 19. 2 1474 1905 1466 29. 27 —0. 54
12 15. 0 25. 0 1491 1941 1530 30. 17 2. 60
13 25. 3 14. 7 1482 1861 1393 25. 57 —6. 02
14 21. 8 18. 2 1385 1897 1452 36. 98 4, 84
15 25. 6 14. 4 1393 1857 1387 33. 33 —0. 44
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Fig.5 The relative error of compressional wave and shear wave velocity predicted by models versus porosity

(a) The relative error of compressional wave velocity predicted by models versus porosity;

(b) The relative error of shear wave velocity predicted by models versus porosity.
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