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In-situ experimental study of permeability of rock and soil aggregates
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Abstract: In order to meet the engineering requirements of the design of backfilling waste rock, which will be implemented during
surface mining to underground in the pit III of Sijiaying iron mine, a large size in-situ permeability test in the test-pit near the pit III is
performed. Digging three large size test-pits, an injection test is performed in each test-pit with different ranges of particle sizes and
layer thicknesses. The permeability coefficients are measured, the size composition of rock and soil aggregates(RSA) is tested; and
the mean particle diameter and the heterogeneous degree are figured out. Through the research, the permeability coefficient of RSA
increases with the increase of mean particle diameter and the heterogeneous degree respectively. Accordingly, decreasing mean
particle diameter and heterogeneous degree can decrease permeability of waste rock effectively.
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Fig.1 Sketch map of in-situ permeability tester
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Fig.2 In-situ permeability tester
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Fig.3 No.3 test pit
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Fig.4 The bottom of backfilled waste rock layer
of No. 3 test pit
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Fig.5 Backfilled No. 3 test pit
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Table 1 Selection of particle sizes and layer
thicknesses of waste rocks

- Hitt ARG/ m
L E
/ mm 1* ot 3
Tz <100 15 25 2.0
ERn)= 100~500 2.0 15 25
JKE 500~1 000 2.5 2.0 1.5
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Table 2 The results of permeability tests
R DI ) TR BAKE KRB I Jt'rw%“‘ﬁ%éﬁ KA 20°C4H#E<J?§iz§§%’x ¥iij%“<1§§é'x
/ min /1 1/ min ml/s /107 (cm/s) /107 (cm/s) /107 (cm/s)
s /h / min

(1) (2) (3) 4) 6] (6) (D
17 0 @1y 16.7%(3) 4)A &)<t/ 2o >6/n

17 20 20 0.775 0.038 8 0.647 1 16.2 19.3

¥ 17 40 20 0.845 0.0423 0.705 6 17.6 21.1
bt 18 0 20 0.820 0.0410 0.684 7 17.1 204 20.8

18 20 20 0.865 0.043 3 0.7223 18.1 21.6

18 40 20 0.860 0.043 0 0.718 1 18.0 214

9 20

o 10 20 60 0.190 0.003 2 0.0529 1.3221 1.71
‘ 11 40 80 0.200 0.002 5 0.041 8 1.043 8 1.35 1.56

b 12 20 40 0.120 0.003 0 0.050 1 1.2525 1.62

13 20 60 0.170 0.002 8 0.047 3 1.1829 1.53

3 13 55

B 14 15 20 0.225 0.0113 0.1879 4.70 6.09
14 35 20 0.285 0.014 3 0.2380 5.95 7.72 7.22

15 00 25 0.345 0.013 8 02305 5.76 7.47

15 35 35 0.490 0.014 0 0.233 8 5.85 7.58
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Table 3 The in-situ particle sizes test and the mean particle diameters and heterogeneous degrees of RSA

BifERF/ mm 0~100 100~200  200~300  300~400  400~600  600~1000  “FEkite E[kes)iss BIERY
S )/ mm 50 150 250 350 500 800 dy/ mm Ky / k<10 (cr/s)
11347t 11 % 25 % 16 % 18 % 12% 18 % 350 0.70 20.8
25T 15% 11 % 17 % 27 % 22 % 8% 335 0.60 1.56
3MRBT 12% 14 % 24 % 20 % 18 % 12% 343 0.63 7.22
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Fig.6 Fitting curve of mean particle diameter
and permeability coefficient
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