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Regularities for saturated water seepage in loose fragmented medium
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Abstract: For in-situ leaching of fragmented uranium ore by blasting, the ore heap is constructed by drilling and blasting and is
a loose fragmented medium. Its particle size distribution obeys the Rosin-Rammler distribution law, and its characteristic
particle size, particle size distribution index and porous ratio vary with the employed blasting techniques and technical
parameters. In order to study the regularities for saturated water seepage in the medium, a self-designed apparatus is used to
perform tests on seven samples compounded by using the Rosin-Rammler digtribution law. And the adaptive neuro-fuzzy
inference system (ANFIS) is used to establish the ANFIS models for predicting the seepage ratio and flow state index on the
basis of the test results. The research results show that the saturated water seepage in the medium is Non-Darcy flow, that the
relationship between the seepage velocity and the hydraulic gradient can be described in an exponentia function, and the
ANFIS models can give highly accurate predictions. It will provide a new approach to the estimation of the seepage ratio and
flow state index.
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Fig. 1 Test devices for water saturation seepage in loose
fragmented medium
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Table 1 Particle size distribution and characteristic parameters for 7 samples of |oose fragmented medium

g AT FAS de iy

B 0~lcm 0~2cm 0~3cm O~4cm  0~5cm  0~7cm /em /em "
Fad 0.5744 0.7389 0.8339 0.8980 0.9453 1 1.3877 0.8092 0.3034
F2d 0.4936 0.6659 0.7765 0.8579 0.9224 1 1.8111 0.8915 0.2630
341 0.3522 0.6575 0.8382 0.9307 0.9738 1 1.9120 1.3410 0.3223
Fad 0.3913 0.5976 0.7354 0.8349 0.9105 1 1.9767 1.3923 0.2192
FE 54 0.2268 0.4603 0.6457 0.7849 0.8866 1 2.8914 1.3908 0.3327
FEedl 0.4108 0.7042 0.8632 0.9413 0.9774 1 1.7175 1.2424 0.2852
BT 0.2544 0.5415 0.7496 0.8774 0.9480 1 2.3946 1.4662 0.3420
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Table 2 Test results of water saturation seepage for seven samples

i 1 2 3 4 5 6 7
FE V J V J V J V J V J V J V J

1 00160 0.2330 0.0016 0.5110 0.0021 0.1210 0.0008 0.2280 0.0042 0.2490 0.0018 0.3208 0.0021 0.1151
2 0.0021 0.3460 0.0021 0.7470 0.0035 0.2790 0.0011 0.3730 0.0050 0.3350 0.0024 0.4972 0.0029 0.1509
3 0.0024 04290 0.0023 0.8890 0.0042 0.3600 0.0013 0.4530 0.0059 0.4520 0.0027 0.6330 0.0032 0.1840
4 0.0027 05190 0.0027 1.1470 0.0046 0.4330 0.00136 0.5390 0.0064 0.5150 0.0030 0.7179 0.0038 0.2462
5 0.0029 05660 0.0029 1.2180 0.0050 0.4640 0.0014 0.5590 0.0069 0.5820 0.0037 0.8066 0.0042 0.2849
6 0.0032 06640 0.0031 1.3820 0.0053 0.5360 0.0016 0.6280 0.0074 0.6520 0.0038 0.9311 0.0046 0.3368
7 0.0034 07140 0.0034 15750 0.0056 0.5790 0.0018 0.7220 0.0080 0.7500 0.0043 1.0660 0.0050 0.3557
8 0.0037 0.8200 0.0038 1.8280 0.0060 0.7430 0.0019 0.8200 0.0085 0.8270 0.0048 1.2000 0.0052 0.3793
9 0.0042 0.9870 — — 0.0078 0.9850 0.0021 0.9220 0.0094 0.9900 0.0052 1.2462 0.0053 0.3896
10 0.0045 1.1040 — — 0.0090 1.2160 0.0026 1.2490 0.0100 1.1060 — — — —
11 0.0048 1.2260 — — 0.0094 1.3210 0.0027 1.3650 0.0110 1.2270 — — — —
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Table 3 Seepage coefficients, seepage ratios and flow state indices

for 7 samples

WS Ki(msY  K(10%m?) m
1 0.0042 5.36 1.5074
2 0.0025 2.96 1.4928
3 0.0079 10.08 1.5886
4 0.0022 2.74 1.4399
5 0.0095 11.24 1.6858
6 0.0041 3.86 1.2887
7 0.0097 9.30 1.5366
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ik 1.4928, Filll{E A 1.6536, A%} %74 10.7695%.
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