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Basic Study on the Variation of the Permeability of Groundwater
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Abstract

In this study, analysis of the flow of water in the soil environment was attempted to examine the changing patterns of per-
meability coefficient, k, presented in Darcy's law depending on soil particle size and the pattern of mixed soil that main factor
affecting ground water flow in soil environment. In addition, permeability coefficient patterns depending on changes in water
temperature and concentration were measured. As a result, the permeability for the soil particle size and mixing pattern is pro-
portional to the size of the particles, and it was also influenced by the porosity depending on the mixed pattern and stratification.
Especially compared with the single particle, mixing different sizes samples showed a lower k than the value of smaller single
particles. In addition, permeability of groundwater increased with increasing temperature, also permeability decreased depending
on the concentration of ions in groundwater. The results of this study were expected to use as meaningful data for the phe-
nomenon reflects the characteristics of the soil to understand mobility of groundwater in soil environment.
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Table 1. Distribution of soil size

Number Size(um)
@ 125~300
® 300~425
® 500~1000
@ 1000~1400
® 1400~2000
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Fig. 1. The scheme of the constant head permeameter used
in the experiment.
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Fig. 2. Permeability depending on soil particle size.
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Fig. 3. Measure of permeability for stratified soil.
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Table 2. Permeability for mixed soil

mixed soil number k (cm/sec)
D+®@ 0.003
O+® 0.007
O+®@ 0.004
O+® 0.023
@+® 0.006
@+®@ 0.013
@+® 0.019
@+®@ 0.028
@+® 0.032
@+® 0.058
Table 3. permeability for stratified soil
Soil size Stratified soil | k (cm/sec)
(a) 0.023
125~300 pm + 1400~2000 um (b) 0.016
(c) 0.017
(a) 0.032
500~100 pm + 1400~2000 pm (b) 0.021
(©) 0.029

33. xte| ¢ E2|of WE £

7P A2 A7)e] myet g 2 2719 BiE
2 Z2FOHO) ¥ F7F 719 mHst 71g 2 =
He ZFHOGHOY 1:12 4A @ & BF73)
EFASE F71E doprgted o wE A
Table 33 2tk Table 3914 Uetd (), (b), ©F
Fig. 3914 A8 24 Bl pdale] Uehd Aot

ANE AA2RE & e vkt o] A7 2
AR} 9%, zElw A7) B YR} ol ¢
A8kl g 735t oloke WE 22 AR} 9
Z2jal A717F 2 dAE okl AAIskaL 9 7
& 2 Al ghel dE tE
oz spelfinh. B3 A7) 4 o YA EF
ol & Al YAREo| AAH o2 FHFHA BEH o
|23 277 A tE AdREe] =8
oMol FrAleTE B JloE &
717} Jr° YAl AF5E A8k
717 MR BE JREe] o

datA = %l% 3ol visl FrAeE st

ol
r rlr & e 2

7

SIN'

’>_\¢ 4o

I

AdeplolEd Al 21 A A 535, 2012



42 T - R

= AoE ZAESLeH, ol9= w2 A7 & ¢
AEo] 15l EA)sHaL M% As-ole FAI771 280

TWkel FrVshe RS BUS & ot

PN
2 T

4

3.4, 2zHSl0| e E4AHIE
7V 22 =719 B (125~300 pm)st 7}1} 2 =37
o] T#(1400~2000 pm)e] 2= EFASE 5]
A3l = AEE ERela AR ‘_E‘ﬂéi BEFAS
£ APsiat. oldl tigt A3E Fig. 40l AT

) %

=gl whE %,\«1 ‘%‘iﬂé "‘i%iﬂd <

FIAe] 5ol 717471 g oz Ame,
RhafE SRRk =2 X’*JEE
27t Z7R) met B

= de-B/T)S w=HA @
T} Zoldd wet Eo AAET)F 7HAs)
kghe —7M~— AFE B3l Zlow Adtdr)

_4

35. O|2Z=0l ME S

A o] l e IS HESP] S8t
NaCl §9¢] S5s WAV oo & 5
Aol M3kE J&%’S} ov I A= Fig. 590 A
5=
ol A¥=RE &+ U= H}?Jr o] A9 z710A
°l29] s&7t SrHel wmet Al kol Hhashs
02 Ueidtt. dwbdos Bok uf o]2A =4l &
AHE Aslre] ol m=E WMBA Askre] 7ol
FFE = 7 dedl olXsrt Sk ol we
=9 A&7t Skl ok wEbA gke) 34004 9

‘[F

HoZ

10, odk

%
jus}

bst 7ol gejs] FHEe] Z7lel meh igro] 7
B 8ol Aow ARH,

=
fuw £
ato

ﬂ?

4. & =
Egolxe] Al 58 d vX= F2 <
X}E B A 7] 9 A= &3 el w2
FAGe] W3t P HESVP] S8k ZER B
vf& ZINEE Uz A9 BAS SH41E
ol g3le] AFF FPAEHOE FrHE SA A
°|5 Darcy 9 HZd Hg3sl] FLAFE AL
EdAte] e, B 253l 2 NaCle] HEwslol

J. of Korean Inst. Resources Recycling Vol. 21, No. 5, 2012

BRGH - BHT
0.12
® SizeNo.5
0.10 o o] O  SizeNo. 1
o
0.08 4
x 0.06

0.04

0024 @

0.00 T T T T
20 40 60 80 100 120

Temperature(°C )

Fig. 4. Permeability depending on temperature.
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Fig. 5. Permeability for ion concentration.
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