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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 do,/mm d,/mm d,/mm d,/mm d,/mm  d,/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)

BERKK,/(cmes™)

AT QLS I 4
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
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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

713 /0
- LB/ %
LS [ &%
SY-1 42.20 31.40
SY-2 42.10 30.20
SY-3 40.50 27.90
SY-4 40.80 26.50
SY-5 40.90 28.60
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

H% /B FiAE/mm IR H A /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

A S (R3]
AL

I8 H LB B LB 3R, 0.355~0.6 mm AL
41 AR B JIURL K, T 1800 FL IR K, B8 o FL B A b
PRI I S i T 485 500 s i o T I 3 A T R AR T A AR
FLBR 45 [ 25 5 8 35 R B AR B4R 0.3~0.45
mm K74, [ 25 A7 50 14 B AL BRI R [ 45
A7 YLD Y S LB R (L [ 45 590 418 0 RFE i L B o
F L IE R BEACA RCALBR & b, R RS AL BR R A
JT T B H R R T BE s AL B R KR AN T S AT
Ui FL B B2 AT 5L e 3 30, i ) O R A 2 IR
HEAE T o DRI 45 o e 0 0938 3 R S T2 K TR
i 25 (%) A7 Db o PRI A 2 {3 G 0k A ST D
J2 WG R Ak 0 R AT B D I G SRR R ek 8 3 B 72
KRB, N SR FH 387 3 Bk A 78 3, A A D A e R )
B 120 280 SR B 87 2% 1 SR T A 2ok i 2

WA 4 T ROK 27 & R W0 H 38 2 3 15
HEWIMLE LS A, ) S0 T b T )2 EOK 28
A F Y K S XU K B B A S T R I AR
FER € NG ) = O N T2 0 D S B I N 2 S S
— F K00 A A R 8 A, K i 8 mP/h, o — M
fifi S R4S, H K B oA 10 mP/hy, 2K HE K B A .

3 #it

(1) Pt 5 JURLRL AR 1 A W7 8 /0N | A7 9% 20 [ 25
AR A Jeib (178 385 7 BCHS S Wy /0S8 rh i
(0.25~0.5 mm) 35 [ P9 28 4k B K, 7E 40 70 (0.075~
0.25 mm )y 22 1L 8/

(2) A0 428 3 Lt 2 ), Bl o Ak 5 e i 3 22



o1 2

JE 23 A - W BRI B S I RR )2 8 B IR S BT 5 59

AR RN S5 RS A 1 LB R — AN e
Ja R W BB 3% FR BN W /) .

(3) KL A2 B 4 Uk 2 i AR R B 328 56 6 FH 19
A B AR AP S BN, A B 3 O T R A T
RN R a2 (1 <o L R RN N I e PN AT
PERP B BRI T AR . ht, U R
A TR R 7 =X TR v, 38 2 4 30~50 H 1)
KR B AT 2k 21 B 00 20 S B4 i 2 B, DA K 7= BE Y F
JE K O A5 N R A 70 SE G UG Bk oL g A B Y
Bk R 8BS AT R 30~50 H Y b 41 wb
7 BE 1k 2 B 0 5 R B4 M2 s (R O 8 a0 B L O
IR T O B 3 R .

5 % U #f (References) :

[1] k& Z . VU SBFKK B R 38 K 4[], 7K SCHb 5T 1 7% 3 B,
1980(4) :54.

ZHANG Yuxiang. West Germany SBFKK type pre-packed
screen pipes [J]. Hydrogeology and Engineering Geology,
1980(4) : 54.

(2] B EA . AT R IR K [T]. TR %2, 1987(5) :53-54.
ZHAO Yujie. An analysis of the pre-packed screen pipes [J].
Geotechnical Investigation and Surveying, 1987(5) :53-54.

[3] Ze v i, B 1 85 AR AR B WG BRUE K AF (1] B0 LR, 1980(3)
21-22.

ZUO Keqgian, HUANG Zipei, SHAO Jungqi. Pre-packed screen
pipes[ J]. Exploration Engineering, 1980(3):21-22.

(4] PMIRUE, WAl , S04 Bt 0l K O T B i A —— W R B K
A PR T (S [T ] K SCH 5T TR M5, 1997(3) + 55-58.
SUN Zhenyuan, YANG Bingcan, GUO Junxian. A new way of
the use of pebble-lined filter pipe: The successful application of
pebble-lined filter pipe in geothermal well[J]. Hydrogeology and
Engineering Geology, 1997(3):55-58.

(5] ZE058 . (00 G 6 a0 /K A A A D O [ K Sl o T b o
1992(4) :57-59.

LI Zhexin. Restoration of sand gushing wells using pre-packed
screen pipes [ J]. Hydrogeology &. Engineering Geology, 1992
(4):57-59.

(6] &2, KA iz FG R s /K A B BRI S b I (7], 4t ik
Flk,1999(4) : 43-46.

GAO Aijun, NA Youchun. Restoration of sand gushing wells
using new technology of pre-packed screen pipes[J]. Soda Indus-
try, 1999(4) :43-46.

(7] W0 5t duk . SR I B U8 K 8 RO IR S5 2 T LT ). R T 7
1997(3) :50-52.

LI Bingping, ZHANG Jingcheng. Development and use of pre-
packed plastic screen pipes[J]. Exploration Engineering, 1997
(3):50-52.

(8] ZRINF MM, 25 /NS, 45 B I AR o i 48 P B 0 55 2 T[],

P T Ca R4 TR ,2009,36(8) : 7-10.

[11]

[12]

[13]

[14]

[17]

LI Bingping, XIE Wei, LI Xiaojie, et al. Development of porcelain
granule pre coated well screen and the application [ J]. Exploration
Engineering (Rock & Soil Drilling and Tunneling) , 2009, 36(8) : 7-10.
PR S A B e 25 U-PVC U2 I R 08 K R PR i 4 4% A
oy AR )2 O g LT ] AR TR A R B A TR L 2007,
34(1):117-119.
RAN Defa, YE Chengming, ZHANG lJia, et al. Application of
double-layer U-PVC pre-packed pipes and quick connection for well
completion in fine silt sand formation[J]. Exploration Engineering
(Rock &. Soil Drilling and Tunneling), 2007,34(1):117-119.
T, 2T AN A KO SRR LR K TSR v ) 15 AR
FELCL/ /475 T A B R AR O b Bl i AR ) R 2 R 38
WAE S8 U4, 2011:224-232.
YE Chengming, LI Bingping, LI Xiaojie, et al. The applica-
tion of horizontal well technology in groundwater exploitation
[C]//Proceedings of the 16th National Exploration Engineer-
ing (Rock & Soil Drilling and Tunneling) Technology Aca-
demic Exchange Annual Conference, 2011:224-232.
BLR Bt S B B 2o B A5 : CN201738372UL P J.2011-02-09.
WEI Min, CHEN Hua. Recoil type gravel filter: CN20173837
2U[P]. 2011-02-09.
JoVUR A RS A 1% Z4LA Bk 2 (M ] e st
Hh [ ST A, 1983:30-34.
J-Bell. Dynamics of Fluids in Porous Media[ M ]. Beijing: Chi-
na Archiecture &. Building Press, 1983:30-34.
X5, A LB iE R ECE W B R B g [T] VR
#,2017,12(5) :88-90.
LIU Yong, ZHAO Yanrong. Experimental study on influence
factors of permeability coefficients of sand soil[ J]. Jiangsu Con-
struction, 2017,12(5) :88-90.
X — &R A A IS, SRR SRR X LB 0B R A
W) £ A LA AL [T . 3 4 93 %, 2019,40(1) : 403-412.
LIU Yifei, ZHENG Dongsheng, YANG Bing, et al. Micro-
scopic simulation of influence of particle size and gradation on
permeability coefficient of soil [J]. Rock and Soil Mechanics,
2019,40(1):403-412.
AL T Rk 5T I R i K A R A b HE T R KT E 18] AL i
RLAHBEFELD ] A5 i [ 3 BR 2 (JE 50, 2015.
FAN Kongyue. Walnut shell filter tube and its application re-
search of soil improvement in horizontal directional hole [D].
Beijing: China University of Geosciences (Beijing) , 2015.
ST O B e 3 B D ROCR SRR SR (D] A A0 [ B
(dE=0),2018.
ZHANG Meng. Experimental study on sand control effect of
pasted gravel [D]. Beijing: China University of Geosciences
(Beijing) , 2018.
FTTTHE AT, T, A5 T ST B RS AR A AL R AIE 1 1R
AR EAR M LT B TR, 2018, 18(14) : 116-120.
HE Jibin, YU Li, YE Chengming, et al. Analysis of gravel ac-
cumulation pore diameter based on gravel composition charac-
teristics of sand control in gas well[J]. Science Technology and
Engineering, 2018,18(14):116-120.

(¥ EX)



