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A tentative study of permeability coefficient on

single — hole steady flow pumping tests

WANG Xing — chen GUAN Ying —bin ZHANG Li MA Ya -bo
( College of Resources Hebei University of Engineering Hebei Handan 056038 China)
Abstract: There is a huge discrepancy between the calculated permeability coefficient and the actual
situation of the aquifer being due to some factors such as the complexity of the hydrogeology and the
diversity and relative difficulty of counting accurately. With specific illustration this paper will take
the experiment with the steady flow pumping test of the fully penetrating well in the coal — bearing
strata aquifer in XJ —7 an exploration area as an example. In this experiment we took different
methods of analyzing the statistics of groundwater level decrease and water — level recovery respective—
ly. Through the comparison between these two methods we find out that the result of the latter count—
ing method that K =0.058 9 m * d ™' is much accurate and reasonable. This experiment thus demon—
strates the permeability coefficient is of low accuracy when applying the Dupuit Formula into the prac-
tice of single — hole steady flow pumping test. By contrast the counting result in the water — level re—
covery period is much more reliable because of the smaller and insignificant influence of both human

and mechanical factors.

Key words: steady flow pumping test; permeability coefficient; water — level recovery
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Tab. 1 The results of three drawdown pumping tests

/m /m /m .
/Les™! /L+(s*m)"

29.18 2.172 0.074

77.25 0.133 20.00 1.519 0.076

10.03 0.794 0.079
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2 Excel
Tab. 2 The theoretical trial of counting permeability coefficient by using Excel
Q/m’«d”! M/m S/m R/m r/m K/ med™
187. 66 77.25 29.18 1 0.133 0.026 696
187. 66 77.25 29.18 47.676 97 0.133 0.077 834
187. 66 77.25 29.18 81.408 38 0.133 0.084 914
187. 66 77.25 29.18 85.030 37 0.133 0. 085 49
187. 66 77.25 29.18 85.318 29 0.133 0.085 534
187.66 77.25 29.18 85.340 61 0.133 0.085 538
187. 66 77.25 29.18 85.342 34 0.133 0.085 538
131.24 77.25 20 1 0.133 0.027 239
131.24 77.25 20 33.008 69 0.133 0.074 453
131.24 77.25 20 54.572 26 0.133 0.081 242
131.24 77.25 20 57.005 81 0.133 0.081 831
131.24 77.25 20 57.212 1 0.133 0.081 879
131.24 77.25 20 57.229 15 0.133 0.081 883
131.24 77.25 20 57.230 56 0.133 0.081 884
131.24 77.25 20 57.230 67 0.133 0.081 884
68.6 77.25 10.03 1 0.133 0.028 3 91
68.6 77.25 10.03 16.900 23 0.133 0.068 18
68.6 77.25 10.03 26.189 72 0.133 0.074 345
68.6 77.25 10.03 27.348 09 0.133 0.074 954
68.6 77.25 10.03 27.459 88 0.133 0.075 012
68.6 77.25 10.03 27.470 4 0.133 0.075 017
68.6 77.25 10.03 27.471 39 0.133 0.075 017
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Tab. 3 The water recovery data of Tab. 4 The comparison results between theoretical
XJ -7 drilling pumping tests counting and practical measuring
t”/min % S /m
* 10.03 /med'  /m /m
0.5 1321 9.05 9 84 7 29 26%
! oo1 510 8.72  5.40  38%
2 331 7.27 0.0750
3 01 6. 40 9.05 5.05 44%
5 133 562 10.07  10.03  0.4%
10 67 4.61 5.30 5.65 7%
20 34 3.93 0.058 9 4.17 4.56 9%
30 23 3.59 3.05 2.98 2%
60 12 3.05 2.19 1.85 15%
90 8.3 3.03
120 6.5 2.42 S
150 5.4 2.35
180 4.7 2.19
240 3.8 1.55
300 3.2 1.28
450 2.5 0.80 .
600 2.1 0.61
S'/m
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