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Development of Equation of the Soil-Water Characteristic Curve
for an Unsaturated Soil
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Abstract

The purpose of this paper was to derive soil-water characteristic curve equation for uns
-aturated soil. To this end, a series of suction measured test was conducted on the selected
4 kinds of soil which is located in Korea, used the modified pressure plate apparatus.

From the test results, it was proved that characteristic curve changes according to grain
size distribution, size of void and fine grained soil contents.

Residual degree of saturation(Sr) was decreased with void ratio and changed with fine gr
-ained soil contents, parameter Aand hr was increased with void ratio.

Soil-water characteristic curve equation based on the test result was suggested by void
ratio or grain size distribution.
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Table 1. The physical and mechanical properties of samples.

Specific ~ Atterberg Limits Compaction test Grai size distrbution

ol WPe  Gravity “TL%) PI%) Tam OMC Nod Noll Nod0 No200 0005 o=
A 2679 520 169 156 230 100 100 999 90 428 MH
B 2621 350 120 177 168 988 943 768 534 286 CL
C 2632 474 15 155 29 999 955 784 520 204 ML
D 2.626 NP NP 150 200 100 999 995 172 13 _SM

2. FAA 9 A=

FAAIE ARY gedEig ddAdEE 183ty ARsET. 53], 9 e bE
5H1Y dadd 3 FEGHE AES] A%t AP eE 15 2HEA FAAE A
At FAAE 8FY AFHAANA &) e JH L 5 A=ER A5 F
chd e S ulero 2 90%, 80%, 70% o2 thALS xAHT

V. a3 2 1F
1. F98d wg A3 Feuije) Wl
grule £ SEAHE FAE FAHOE EAEA gEd FUHd g Feule shd
S Z7)FEe] BEF B nHRZqA 9 FRo] A Fv= dFol U EI} ¥
€ &9 FEAHE FuNEeE Yehlly] W 4 FAFol wE 23l sfde gl
€ 2 27)1REo] WEEA ke v nURZ M o] Pt wEtM F&o
FEHe FEAHE A Ydehir] Hale olEd Aty BAE AR s F
FEFHE FAS F399 MEE FAY AT AFTFFE NEE =h%e ol Aa3)
o olgj@d SN FUHo dE AAFFHE HEHOE =A8E Figld 2tk

os .—‘——*‘\ i 100% b ——‘\\
“‘j\\\\\ == P Pe— Y
5 '—“._\ 03% -
(@) Soil A (b) Soil B
g \ g .—_j %éo‘ H
; — i -— i)
i N |
(c) Soil C (d) Soil D

Fig. 1 Volumetric water content
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Table 2. Soil parameters for Brooks's equation.

1) Xz o= samples comp’n ratio void ratio Sr A (UaUw)e
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=29 AR g2 A5 70% 1460 1437 0622 1451
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B = Table.29} 2t} B 90% 0660  29.80 0422  7.69
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Fig.2 Prediction of degree of saturation
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a=10.389 - In(VR)+15.389 - - (6), 6=0.784 - n(VR)+3.4995 - - (7)
¢c=0.3302 - n(VR)+0.4769 - - (8), h,=—2.447 - n(VR)+1753.6 - - (9)
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a=4.448 - n(VR)+9.0547 - - - (10), 5=0.432 - n(VR)+4.7237 - - (11)
¢=0.5229 - n(VR)+0.7857 - - (12), kh,=—760.85 - m(VR)+666.28 - - (13)
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Fig.3 Prediction of volumetric water content
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