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A Study on Measuring Soil-Water Characteristic Curve Using a
Suction Control Technique
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Abstract Determination of the soil-water characteristic curve is one of the most important things to solve
geotechnical engineering problems. Expecially, convenient and reliable method to measure the soil-water
characteristic curve during drying and wetting cycles is required with lower labor input, more independence
from operator experience, and shorter testing time than other available methods. Many measurement methods
including the flow pump system have been developed to characterize the soil-water characteristic curve for the
several decades. This study measured the soil-water characteristic curve during drying and wetting cycles using
a suction control technique with the flow pump system. Two test materials were used for determination of the
soil-water characteristic curve, and it is concluded that suction control technique is suitable for determination of
the soil-water characteristic curve and characterization of the hydraulic hysteresis with varying test conditions.
Especially, the suction control technique can reduce error of measurement and save time in measuring the
soil-water characteristic curve due to automated system and high degree of precision.

Key Words : Soil-Water Characteristic Curve, Flow Pump System, Suction Control Technique, Geotechnical
Engineering Problems, Hydraulic Hysteresis

1. M2 EX3E 55 4, 53] EXIEY 555 F 7
27bo] Bl BAJR] Q] SH=EA] 2 A(soil-water character-
EEZSIE g5lo] glEF9l dA & W AgAES istic curve)¥} F4=A|4=A (hydraulic conductivity func-

2 =52 deddrledTd SEA TR GHAE S0E Ve AR SRE S
*Corresponding Author : Joonyong Lee

Tel: +82-31-910-0787 email: joonyong.lee@kict.re.kr

Aod 124 109 04 Y 12 109 24 AAEEY 129 119 08

5587



tiom)ol] thate] od5| B T 71l girHeT,
1L12]. BEATAL Auhfe] B5S §uAZ 5 9

= 2t ZOJEH13]. o]t FEIE &
e, =R SoAef gk

557 el
HPES JUs| siHshy] fste] Bz om uHsjor

HEo] 7 & 7|(tensiometer)+=
o) IS 28] kol AR A% Tl Al

X AH] F sholth A= 3‘201] o]
Aulelo] Acavitationye] WSS el ol FU

& 299 & ek wot BUE ZHeE =5 Al
ol o] WAshE, SN 2u} o 2HFAfole] BE
Foll et %ol AAA =, o ol FeAZ olg
sfo] Fo) B 25T 4 glek. olet 2ol Ayl
Al of3F 24919 FAS Fu3] Sistol Hill10]
LOAGAEAN BET S b HABHxis

translation technique) 7l|&&lgict 2Ws7|HE 7|
2} 30t Aol T4l (IR UF4te) A
o1 Z A Het, A FULLl Aol H3S
2L alaErs A5 dlEch YAEE L 19009
o = Brlggsﬂ— McLane[12]¢] 2]3}o] 7fdE]o]H o, o]
F B AA5o] ojstel AHHEOIHNR.589). A
W74 B % sk HESE TREATH 277)
Hol mlste] SRS dF EoE ¢ e s A
Ui Qltk H5E=24 7] (humidity control technique)2 Y

sheo® e, Zus . daEd 5 LUl 3
SEAZAIN ZHT 5 Y B FYY 0o o
3 PFEAIAE ZHT S YES A ck4,13]

B el b AP AR dhete] 4]
guste 5EEY 3 ShI YLEATAL S45
Slate] 2003 o] ptEloldl B2 HLE FET F9
o 24 7]He BEAATHIL Z25 BIS DI
o8 28 7PHe o ol ohd A%H R4 Bl
AT FHEATHY Z7o] 7hsstnl, B3k MU
FEEATH 24 ol vlstel AiH o= gl 4
Yobul AEeb} ZFssha, AR UE ZH0R
of dape Srow] wmA Fe A7kl PHEATHS
ST 5 AN

e N
re
-1
=2
o
i)
9
R
il
fu
o
o%
]
>,
[>
o
flo
o
Ay
o
A

o & >
my, o
u)
o
I
lo
=
©
oY
3
rr
b
>
)
lo
o
r
e
2

eore

O o ool oo

4o oy M

4N ¢

do &
ot
=
Mo ot 2 fFr 4 H 2 & &

=)

2 s

X Ty
Jiﬂﬂ
iﬁfg
;Orlﬂgj
571
NFJ

°gﬂll°
o
>y
n?ﬂ‘g
NG

r_ﬂmonz«
2o T
e

3

o o

T |k

Leyd:3
Q2
¢ o 8
Sii
L;z
_\1
H”°W mlu
wr ok Hu
2 > o i1
B2y d
;%12 %] i
oS ]
o g 2
(o L b e o
o fo %Y
E_Zi—l; lo
LWL
Xl B g
I oo
o e o
4oy Mo

oo ok
N
nx
(o
=2
:u_
_1
>.
c@
|
é
o, 4
é
1o
&
ay
g‘;
R
RS

H o2

—

o 21 3280 BAAC) A5ie] 283 g,

Cell Pressure

Back Pressure Chamber

Chambers

o

[ Differential
Pressure
Transducer

Flow Pump
Control Panel

&le
&

[OZ 1] E2¢ Hx A2y A E[7]
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[Fig. 3] Schematic of the specimen assembly
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[Fig. 4] Relative pore water pressure or relative pore water
content profiles with respect to different flow
rates and directions[1]
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[Table 1] Test specimen dimensions

Weathered Bonny

granite silt

Specific gravity, G 2.63 2.60
Specimen Area(cmz) 35.78 35.78
Specimen Height (cm) 6.75 7.11
Total volume (cm®) 197.39 254.43
Volume of solid (cm®) 129.53 151.18
Volume of water (cm’) 67.86 103.24
Porosity, n 0.33 0.40
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