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ABSTRACT

Purpose: The presence of the matric suction in unsaturated soil increases the stability of the slope, but
the reduction of the matric suction due to precipitation can cause sudden slope failure, resulting in a
major disaster. In this paper, engineering characteristics in unsaturated state were analyzed for granite
weathering soil, which is the representative mountain soil of Korea. Method: Experiments and analysis
were conducted on granulated weathering soil as unsaturated shear strength relationships for moisture
characteristic curves, unsaturated injection curves, and matric suction under unsaturated conditions.
Result: It was analyzed that a rapid change in the matric suction for volumetric water content occurs
compared to the case where the particle size distribution is poor and the particle size distribution is
good. A good case for the particle size distribution indicates a relatively small permeability coefficient
at the same matric suction capacity compared to a poor case. The greater thematric suction, the greater
the shear strength. Conclusion: For Korea's representative soil, granulated weathering soil, the
functional characteristic curves, unsaturated permeability coefficients, unsaturated shear strength,
etc., which are engineering characteristics in unsaturated state, were tested to secure each correlation.

Keywords: Unsaturated Soil, Matric Suction, Moisture Characteristic Curves, Unsaturated Shear
Strength, Unsaturated Permeability Coefficients
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o Yoot MR BF

stEM 0 M(soil-water characteristic curve)
ks rgo] 2|Hke] AFEA ) 7Y 5839t Ak ol= AR A BES} t55oll4] 9] Z|ol 5, 9ol
R }

P W AR5, A ele] R, 7k 5 R B o} X|Rke] PS5 sidsh] IRt B AQl SRS S
7golet. FEAITAI2 ko] 5 0 B A B3R} AN A EAS AHste vk 8t V22
Ao Eo] St RO AR A ofob Ho] R A7), FH R )] T He AR A
Ch(Hillel, 1982). A AAR ol Rpg= o] Hsh= 21t S0 5 ApAfd 2 dof w2 A|Nhe] g=pH] Hiol= <15}

= 170 1 R
of Lehtm, 97 e A9 7971 Ak & AEEiA Snrt Z71sP Hlo] makgsele] W3t gacke Ade
Helck 9 AER olo) ito] ST A9 T/t ASHHA £ BHEFS US| RHESES FUA

7171 $15ll LuHA © 2 3L/ ¥ (axis-translation technique)= ©|- 8]}

FE=Ae Aol Fohs 212 vl A o 7] dizoll 2 =wmelis U E 9 S 2ol A Aol 7k o 2of] wt
E AAelrr] o] Hoks S74gsto] U255 e st A o]23 (hysteresis- loop)= ¢
A =27|H(volumetric pressure plate extractor)= Fig. 13} o] A-85t0] gEAd04-S EE6F T Fredlund et

al., 1994). & G- Hakg=r=] M= 0.1 ~ 190kPa 24 Eakg=re] Holo] m2 A4ghrr] S4e Sa- 02 v

Fig. 1. Experimental apparatus and experimental appearance

SHSELH I (unsaturated permeability coefficient)
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Fig. 2. Experimental apparatus for unsaturated permeability coefficient
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Fig. 3. Experimental apparatus for unsaturated shear strength
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Table 1. Engineering characteristics of the sample

TS AT(Cu) FEAT(Ce) % H]aL
AlEA 47.7 3.1 2.67 ALFS
A&EB 1.07 0.55 2.66 AL ETF
100 - o 100 -
a0 m 90 \\..
w80 = 80
@70 [ %10 \\
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320 | 520
10 ™ — © 10
0 0
100 10 1 0.1 0.1 0.001 100 10 1 0.1 0.01 0.001
soil grain size (mn) s0il grain size (mm)

Fig. 4. Particle diameter curve of sample A Fig. 5. Particle diameter curve of sample B
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A|Z BT =Z7](Volumetric Pressure Plate Extractor) S 0|87 59~ A7 HHEAIE-S 556109 0.1 ~ 190kPa HE
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-

Fig. 6. Soil-water characteristic curve for sample A Fig. 7. Soil-water characteristic curve for sample B

Table 2. soil-water characteristic date for sample A

42 (kPa) A A 4=H]01 AAH4=H]02 A2 4=H]03 Bk
190 0.118989 0.125664 0.125661 0.123436
100 0.123843 0.145866 0.128782 0.132830
50 0.145866 0.174531 0.142144 0.154180
10 0.223666 0.240625 0.230148 0.231480
5 0.248735 0.266782 0.256938 0.257485

1 0331111 0.353927 0.339122 0.341387
0.1 0.361861 0.361872 0.366347 0.363360

Table 3. soil-water characteristic date for sample B

2 (kPa) A A 4=H]01 A A 4=H]02 A2 4=H]03 Bk
190 0.050049 0.148126 0.148104 0.115426
100 0.083815 0.183204 0.165807 0.144275
50 0.170003 0.225378 0.206483 0.200621
10 0.325446 0.377674 0.329941 0.344354
5 0.382277 0.398395 0.383104 0.387925
1 0.403101 0.415065 0.403079 0.407082
0.1 0.418613 0.418596 0.416994 0.418068
582 KOSDI
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Fig. 8. Unsaturated permeability coefficient for sample A Fig. 9. Unsaturated permeability coefficient for sample B

Table 4. Soil-water characteristic date for sample B

BHE2- (kpa) FEATS)
Al ZA A|EB

0.01 2.38E-06 9.13E-07
5 1.65E-08 3.08E-08
10 3.62E-09 1.34E-08
20 1.94E-09 6.77E-09
30 1.26E-10 5.39E-09
50 8.04E-10 2.11E-09
70 4.76E-10 1.22E-09
90 3.27E-10 5.93E-10
200 1.01E-10 2.38E-10
400 492E-11 5.36E-11

s} Aol Foltl BEkEST 2o ASASARE AAIsle] AHAEE FE51] Figs. 10, 113} Table 5]
A9 Y4E AT 57 AR Bolr] AR 0] et #ER A9 1
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Table 5. Deviatoric stress for matric suction
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