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Experimental study on permeability of the pre-packed layer in
pre-packed screen pipe
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Abstract: Pre-packed screen pipes and gravel packing are widely used in geothermal exploitation, hydrological
observation and other projects. The main working parts are gravel layer and pre-packed layer. In this paper, the
permeability of quartz sand was researched which is commonly used as the pre-packed material. Through adjusting the
particle size and fine particle content of the sand samples, the permeability of quartz sand before and after consolidated
in saturated state is tested, the effects of the particle size and gradation on the permeability of quartz sand before and
after consolidated are analyzed, and the permeability difference in the same conditions is also analyzed by sorting the
tested data. The results show that the permeability coefficient of sand samples decreases with the particle size. Changes
in medium sands is the biggest and smaller in fine sand. The permeability coefficient of sand samples decreases as the
fine particle content increases. The minimum permeability coefficient of composite sand is smaller than that of the sand
that constitutes its fine particle group. Under the same conditions, the permeability of loose coarse quartz sand is better
than that of the consolidated quarts sand, and the permeability of the medium and fine consolidated quartz sand is better
than that of loose quartz sand.
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Table 1 Particle size distribution of sand samples

H%/ H dy/mm d,/mm dy,/mm d,/mm d,/mm dy,/mm d,,/mm dy,/mm dy/mm  d,,,/mm
30~50 0.26 0.32 0.34 0.36 0.42 0.46 0.49 0.55 0.65 0.96
40~60 0.28 0.33 0.38 0.40 0.43 0.49 0.53 0.58 0.67 0.96
50~70 0.27 0.32 0.37 0.39 0.43 0.49 0.54 0.59 0.68 0.96
60~80 0.18 0.22 0.24 0.27 0.30 0.31 0.37 0.41 0.47 0.75
70~90 0.18 0.22 0.23 0.29 0.32 0.35 0.39 0.43 0.52 0.75
80~100 0.14 0.21 0.22 0.26 0.29 0.31 0.35 0.38 0.45 0.75
90~110 0.13 0.17 0.19 0.21 0.23 0.27 0.29 0.32 0.37 0.58
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Fig.2 Accumulation curve of quartz sand gradation
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Table 2 Results of permeability test of sand samples with
different particle sizes (quartz sand before

and afte consolidation)

BEFRBK,/ (cmes )

H%/H
WAk GES
30~50 0.144 0.111
40~60 0.091 0.098
50~70 0.049 0.051
60~80 0.024 0.034
70~90 0.023 0.038
80~100 0.015 0.029
90~110 0.015 0.017
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Fig.3 The effect of particle size on permeability coefficient
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Table 3 Results penetration test of compound sand

i HEL 240 AR I BiERBK,/ (cmes ")
b A [i] 25

SY-1 9:1 0.078 0.105
SY-2 4:1 0.073 0.086
SY-3 2:1 0.067 0.095
SY-4 1:1 0.063 0.088
SY-5 1:2 0.045 0.070
SY-6 1:4 0.043 0.077
SY-7 1:9 0.027 0.046
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Fig.4 Effect of fine particle content on

permeability coefficient
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Table 4 Porosity test results of compound sand
3% /0
- FLEA/ %
Tk [ 45
SY-1 42.20 31.40
SY-2 42.10 30.20
SY-3 40.50 27.90
SY-4 40.80 26.50
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SY-6 41.10 31.40
SY-7 41.40 32.80
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Fig.5 Porosity of compound sand (quartz sand

before and after consolidation)
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Fig.6 The main arrangement of particles
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Fig.8 Rhombus arrangement
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Table 5 Diameter of inscribed circle formed by

particles of different samples

A%/ A HLAE/mm W1 E 4% /mm
30~50 0.355~0.6. 0.055~0.248
40~60 0.3~0.45 0.046~0.186
50~70 0.224~0.355 0.034~0.147
60~80 0.2~0.3 0.031~0.124
70~90 0.16~0.224 0.025~0.093
80~100 0.15~0.2 0.023~0.083
90~110 0.13~0.16 0.020~0.066
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Fig.9 Schematic diagram of dead end pores
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