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Experimental study on sand slate rockfill materials for ultra-high asphalt
concrete core dams
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Abstract: A series of tests are conducted on the engineering mechanical properties of sand slate rockfill materials for an
ultra-high asphalt concrete core dam. It is found that with the increase of the porosity and slate content, the softening behavior
of stress-strain curve weakens and the peak strength decreases. The volume change increases, and the shear dilation
phenomenon fades during the shearing process. The linear strength indexes ¢ and ¢, the nonlinear strength indexes ¢, and
A, and the Duncan model parameters K and Kp all decrease. The empirical formulas for the strength indexes and deformation
parameters are proposed to predict the engineering mechanical properties of the sand slate rockfill materials with different slate
contents and porosities precisely. It is also found that the permeability decreases with the increase of the slate content. The slate
content is one important factor for the permeability performance of rockfill materials, and the drainage design of the rockfill

area should be considered in the dam design.
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Table 1 Porosities and dry densities of samples
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Fig. 1 Design and test gradations
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Fig. 2 Curves of triaxial tests
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Table 2 Strength indexes and peak values of shear
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30 19 276.0 38.954.6 10.2 2396.1 3941.6 5294.2 7830.9
30 20 2569385535 9.8 22703 3776.5 5118.9 7565.8
40 19 268.2 38.754.2 10.1 2342.2 3861.3 5226.1 7707.2
40 20 2474 38.353.0 9.6 2219.1 3693.4 5037.5 7453.0
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55 19 258.738.553.6 9.8 2271.9 3807.9 5125.0 7584.7
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Fig. 3 Variation of linear strength indexes with slate content
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Fig. 5 Variation of strength indexes with porosity for slate rockfill

materials
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Table 3 Parameters of Duncan model

B K K,

= 27 “n N N N “n N N N

g/ ROR® W R I T R/

9 % % %

30 19 11132111416 2.5 0.210.62586.0 587.4 0.2 0.10
20 9685 9545 1.4 0230.624573431.7 5.6 0.14

40 19 1057.91068.6 ~1.0 0.210.62529.0 524.1 0.9 0.11

20 902.0 8935 09 0.230.62386.93851 0.5 0.17
18 1138.7 1157.6 —1.7 0.20 0.64 585.0 601.0 —2.7 0.10
55 19 9894 9679 2.2 0.210.64435.6441.7 -1.4 0.14
20 8193 8093 1.2 0.240.63 32853246 1.2 0.20
18 1021.3 1048.5 -2.7 0.200.63 501.3 506.6 —1.0 0.12
70 19 882.6 876.7 0.7 0.210.62364.93723 —2.0 0.17
20 7441 733.0 1.5 0.230.632784273.6 1.7 0.22
18 9189 949.7 -3.4 0.200.63 402.8 426.9 —6.0 0.16
85 19 7953 7940 0.2 0.220.62315.3313.8 0.5 0.19
20 668.0 6639 0.6 0.230.63239.1 230.6 3.6 0.23
18 829.2 860.2 -3.7 0.200.62 347.3 359.8 -3.6 0.19
100 19 717.6 719.2 —0.2 0.220.62 268.2 264.4 1.4 0.21
20 6182 6013 2.7 0.230.63 21031943 7.6 0.25
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Fig. 6 Variation of deformation parameters with slate content
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Table 4 Results of permeability coefficient tests

WA= Y% T2/ (g em3) ky, /(cm's™)
30 2.21 1.92x102
40 2.22 1.26x102
55 2.23 9.67x107
70 2.24 8.05x1073
85 2.24 6.33x1073
100 2.25 4.79x107
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