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Estimation of Parameters in Water Retention Function using

Volumetric Pressure Plate Extractor
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Abstract
plate extractor for two different soils (SUS and KUS). When the volumetric pressure plate extractor is used, the
volume of water removed from the soil sample at each increasing pressure step can be accurately measured and

: In this study the experiment on water retention curve was conducted by using a volumetric pressure

retained. When pressure values are subsequently reduced, the volume of water that returns to the soil can then
also be accurately measured. The hysteresis effect of water retention curve was considered in the experiment.
Parameters of water retention function were estimated by fitting experimental data with three proposed equations.
Results of estimation showed that parameters of Gardner, Brooks-Corey and van Genuchten equations were found
to be associated with air-entry value and width of size distribution. Consequently van Genuchten equation was
proved to be best fitted through the measured data points.
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Figure 1 Schematic of the volumetric pressure plate extractor apparatus.
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Photo 1. Volumetric pressure plate extractor apparatus.
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Figure 2. Apparatus for regulating the low pressure.
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Figure 3. Cutaway view of the extractor.
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Photo 2. Settled soil on the ceramic plate.

3 BEYr)RO) 9
A3}, 15 bar<)
23 A5 FAE
o] 48A1ZF A3 A 7o) EAE
st AFgeFEe FAE = dA Fok gy B AdoMe
2 bar7} @A b M B-E AL 7] WRe AReS
Fol AAxct & gro 7 M cin dugo.

e gt

g J

al

1 A
=

dgAlRe B2IY B ¥ 54
E dEeXe Ml BT AgE Aeatm 23
YA A A g Ed(Seoul Univ. Soil, SUS)# A3A] A
tistal A YoiRlel A 4§ EY(Kyeongwon Univ. Soil,
KUS)& AHE3taH. o185 E¥9 B8l 548 oty ] 943}
o UBEE, L4, A7GTH, LEFAF 59 &
A sl W ghot
Aol e A g8 P Hote] EPolM AT
E A 5mm =7) o] AZg BEF F 0|2 iy
Zato} ARESIATH Aol ALEE EUYARE A EA (sieve
analysis)3 A7 Y748 F7F4A4-E Figure 59 2t} A +
7H52390 A8E KUSAIEE m|AkGsilt)7} 10%, AlAH(fine sand)
7} 22%, &AM coarse sand)7} 68%F FA|EFEEHolL} nj=
TR S Agtd EARFHCHEER) 3 259
E/3& AHE(sand, S)%t %HALE (loamy sand, LS)Atolol| 3
o, SUSAIZ = U)Als} 4%, AL 8%, FA7} 88%2 ALE

=)
=
T

o2 nx %

o
=2

ul

O
=

100
= — 1
ES | H/

=

k) L_
5 / R
a

g 4

4] »

o €0 I
K

v

o N

5

g 40 -] - / 7/ L] —
&

™~ g | ¥ —~@— XUS

.> ‘

g 2 e —o— sus |-—|
]

g

=

[¥]

e

o

T
0.10 100

Paticle Size (mm)

o
2

Figure 5. Cumulative particle size distribution for KUS and SUS.
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Figure 6. Schematic of the apparatus for constant head method.
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Table 1. Saturated water content, residual water content, bulk density and saturated hydraulic conductivity for SUS and KUS

Soil Sample Saturated Water Residual Water Bulk Density Saturated Hydraulic
P Content (8,, cm’/em®) Content (8,, cm’®/cm®) {ps, g/cm®) Conductivity (K,, cm/sec)
SuUs 0.3788 0.05 1.7046 1.67x107?
KUS 0.4549 0.05 1.6126 222x10°

Table 2. Water retention function and hydraulic conductivity function by gardner, brooks-corey, van genuchten

Author Gardner Brooks-Corey van Genutchen
Parameters
V.
T vy 1 1
N (1+050 y) exp(-0.5a | y|)* [Wae ——— m=1-—
1, otherwise 1+ Ayl n
Y i - »
LY Y, 1-|Ay|*-1 1+ | A -
K (w) exp(—a| w|) [%e] V> Y |[Aw]" ( J-TWI)
1, otherwise(n =2+ 2.5 ) A+ [ Ay "y

06, . .
%9——9'))—), 0. water content, 6;: saturated water content, 8, residual wter content, y: capillary pressure head,

W, air entry value, K(y): relative hydraulic conductuvity (= EI((S_V’))’ K(y): unsaturated hydraulic conductivity, K;: saturated hydraulic con-

S: effective degree of saturation (=

ductivity, &, B, A: empirical parameters
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Figure 7. Mecasured retention data: (a) SUS, (b) KUS.
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Table 3. The parameter of water retention function by gardner,
brooks-corey, van Genuchten

Water retention function Drying process Wertting process

Gardner o [¢4

(KUS) 0.0526 0.1186
(SUS) 0.0889 0.2147
Brooks-Corey Yoo B Yoo B
(KUS) 9.95 0.3372 5.30 0.4094
(SUS) 6.47 0.7474 8.59 09763
van-Genutchen A n A n
(KUS) 0.03729 1.6113 0.04048 2.1987
(SUS) 0.02331 3.7089 0.06273 2.6123
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