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The shear strength and soil water characteristic curve for Unsaturated Soils
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Abstract

Since most soils exist above the ground water table, negative pore pressure exist in
unsaturated soils. Negative pore water pressure in unsaturated soil affects the soil structure
and degree of saturation and it is important for accurate evaluation of unsaturate flow and
behavior. This negative pore pressure is called a matric suction which causes an increased
shear strength. Therefore, it is required that the effect of increase in the shear strength should
be included in a geotechnical analysis.

From the test result, the influence of net confining pressure and matric suction on the shear
strength was analyzed and strength parameter was increased with matric suction increase and

a unliner relationship was found to relate matric suction and shear strength.
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Table.1 Physical properties of soil samples

LL | P1 Grain size distribution(%) v,
Samples | . G 476 | 2.0 | 042 | 0.074 e UsCs
(%) | (%) m/m | m/m|/m/m| m/m (tf/ m')

42.92112.95| 2.747 | 99.10 {89.93 |53.13| 13.75 | 1.516 | 0.802 | SC
32.67|10.06 | 2.689 | 93.23 [80.04 |48.89| 19.70 | 1.296 | 1.075 | SC
32.33|10.11| 2.547 | 96.57 |91.44 |56.47| 20.03 | 1.297 | 0.962 | SC
43 | 8.6 | 2.831 | 99.32 |88.80|54.68| 23.85 | 1.496 | 0.884 | SC
30.54|10.40| 2.659 | 97.70 |76.58 | 48.32| 13.54 | 1.575 | 0.696 | SC
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Fig.3 Volumetric water content versus suction
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1) Brooks and Corey(1964)9] A4 Bl
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Table 1. Soil parameters for Brooks's equation.
Samples Void ratio Sr A (u,—u,),
A 0.802 7.31 1.42 20.50
B 1.075 4.48 1.20 30.08
C 0.962 5.14 1.28 26.32
D 0.884 6.70 1.34 21.74
E 0.696 8.25 1.48 15.80

2) Fredlund and Xing(1994)%] A<= B

A S F43t7] f1siM = Fredlund 5o] APt WA AE v o2 Agxef v]alste]
7 A4E mEste] ackalolth Table 2= 7 AR9 4Y AAE WMYoR £3H 74 ALE 4
glgk Aoy, HollA = 4 3Uxel =) wste] wEkA 7z Arh Wiks As 4 ¢ Ao
=, A9 a, b B oo EHel wel Srbske Wb, e A & ¢ QY olE @ Ads
Fredlund 59| AISH4 %= Brooks®| A|¢H23} 2 A3E YehiiA Hrh

Table 2. Soil parameters for Fredlund and Xing equation.
Samples Void ratio a b c hr
A 0.802 20.50 1.42 1.79 1800
B 1.075 30.08 1.20 3.64 1100
C 0.962 26.32 1.28 2.53 1300
D 0.884 21.74 1.34 2.51 1500
E 0.696 15.80 1.48 1.35 2100
2. A=

BEstEe] AdrEe Wal7] s 75949 S 50kpa, 150kpa, 300kpa . Z47} ]St z}

Zho] paglelo] wel §912S Okpa, 10kpa, 50kpa, 100kpa Bae] A&A9S A,
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Fig.5 Variation of shear strength versus matric suction

=] b - ha
B Folw PRl FasA et
2 AREHEGHE HFule] wel Fasts JFL noltd AYRY Il wte 277} Dol
2 27k b, A FAS WEE Kol w hre ]

o= Ads Btk
4. Brooks and Corey % Fredlund et al &©°| #|te 54 =42
Aste] W deSAS & UElA Xekhe A Ads §9
5. d@AE ntgow =y e ue des5A4S vE
fsislon, dddatx e nlaste] A4S %
B¥3E AdAFS 9] s 745kES 50kpa, 150kpa, 300kpa® 4zt 2E|star 4z}
o] F&gEel wet F1¥S 10, 50, 100kpa® 2] ate] AHAAS TS A ofgep 22 4
o

o4

[o
o
ol\
_OL
3t
o

H
22 A9t}

L #7&g FAelo]l AT APolt P Eo] gagel meh WA FEE H e WY
Bl A e, ol RS BUT FALL AT i Eol dashd U9 o] Frheh
=g ke, Aol g SRl weh HA5E-0gE B s da 2
Mol A Mg weke

2 BERES] VL FAH we F75, AugEE Fd] Fobel net v Y
WA e & ANd, BEFIUAN AVFEASE FA) weh etz 4
Aejo] Zrheke AFS T FAge] HugEY FEEHo FLF 4L du Y-S
& % Al

F129

1. Song, C. S. 1994. Development of constitutive model for the prediction of behaviour of an
unsaturated soil. Ph.D Thesis. Seoul National University.(in Korean)
2. Fredlund D.G. and H. Rahardjo. 1993. Soil mechanics for unsaturated soils. John Wiley &

Sons Inc.

2005 SarEEshs] e s =3 (2005d 10€ 28Y)

366



