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Characteristics of Permeability for an Unsaturated Soil

FZ3A-AFA7
Song Chang Seob - Shin Chang Seob

Abstract

In order to analyse the flow problems for an unsaturated soil, it is required to examine closely the
characteristics of the coefficient of permeability which is changing with the matric suction. To this ends, a
permeability test was conducted on the three samples;granular soil, cohesive soil and silty soil.

The specimen was made by pressing the static pressure on the mold filled with soil and the void ratio
was controled with the different compaction ratio. And the test was performed by using the modified apparatus
of the steady state method which was proposed by Klute (1972). The range of matric suction was 0-90 kPa.

The measured results for the coefficients of permeability were analysed with the void ratio and the
compaction ratio, and it was examined closely the characteristics of the permeability for an unsaturated soil.
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=XEY FrAFY 3L AN AHA FH AACAR) A A eH, ANgE §
Al gsd SAHEE Mg FOouHillel, U BEFHA SMel &sin #200 E3o] 50%
1982), H]go] @o] 2857 &4 W] s)4o] ojgtz AbdAdRo] vl @e vjAAe Fojth
vty EFE3] oL A Eo tiFE 4 BAEREE 59 EFHA CLol £8M #200 23
AN dFzde At S48 Utk £ Fo] 50% oo FEARC] B2 ALAY I
EIEY FLAFY S tigt AUAE e o)n, CAEE MLY &3k #200 E3ako] 50%
Klute(1972) 5ol g3 32 752k Ingersolt oo AEARO] B ArAde] Fo07 Yk
(1981)2 A+dves 24 Ax, gdge] b T JML Fig 13 2ok A8 £98 AAdL
2 2XHEY FFAFTE F-78 EAFAR & Table 1% Za, tREd 4E TIEFASE
Abgt fﬂE}]E‘ BT AAFRY. T3, Hillel Table 29 Ag}5itt.
(1982)& A4 d& EXES E5AFY
4 o 7J Alro]l @AY, F4 AT W o v _—
At o A8¢ AoE 2ada Bk o Se [
% Duiel(1989) & EEHE RAse 5 ]

& 9% 520 & U FUYY WeE s s . =i
D Ags 3EFE sl dokn AAEn B i et” 4 T
Atk 2y, F9 FE4Hg A me £+ ¢ L Pl Il
AT WsE 4 3} A 48 o [l Grain size (mm)

B dPoNE AR o) BEglEe B Fig. 1 Grain size distribution curve
FATFA MA e %S HESN] Hste] EXE
FrAEZIE AR, 37k AEE A8 & Table 2 Saturated coefficient of permeability accor-
AT Ao W2 BX3 ELEANS FHilL ding to compaction ratios

2} sk}, Compaction Coefficient of permeability ( &, cm/s)
ratio (%)
; 100 90 80
I Wz o ey > — ;
A 180x 10" 254x10° 452x10
1Al 2 B 114x107 203x107 407 x107
C 683x10° 869x10° 111x107
ANgE A5 FAHAANR), A& 2ABAR) ¢
Table 1 Physical properties of soil samples
" 1 i 5 1, 7
s LL Pl . Grain size distribution (%) ¥ imee OMC Uses
(%) (%) s 476 2.0 042  0.074 0.01 0.005 W/m) (%)
mm mm mm mm mm mm
A NP NP 263 100 100 982 17.2 1.7 13 147 18.06 SM
B 35.0 12.0 2.62 988 943 76.8 534 338 28.1 1.77 16.75 CL
C 474 15 2.63 99.9 95.5 784 52.0 252 212 155 23.90 ML
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Table 3 Initial condition of samples

Sample Crzrt?(;))a(c;i%n Void ratio Dry 1(1{1/1%1 vs;elght Sﬁféﬁ? (Wa/ger VOIUI?:IE{Z; twater
100 0.75 1.50 28.7 0.429
A 90 0.95 1.35 36.1 0.487
80 119 1.20 454 0.544
100 049 177 185 0.326
B 90 0.65 159 2438 0.394
80 0.86 141 32.7 0.461
100 0.70 1.55 26.7 0414
C 90 0.89 140 337 0470
80 112 1.24 427 0.529
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of wet 2=t ey, Y
< S =t ad %“’le—ﬂ
B, 7+5H|9 ztolgl Egel w3t
Agel w1 "]—‘S dFE HES] Aste] A44A

EH1E 2As] FAAE AFSY. o
= 2y A5 diste 2F0H(100%) & 71F
90%, 80%% ZAs3eH, Zt g &
Fote AYE 7kt AR Song et al,
2003). Table 3& Z FAAY 2713HE &

g Zojrt,

FAAL AEH Fol7t AAA =HE AEI 3
g el Tgaly] $4g Algto] ZHojxa, A
AReHA Hd ZE UFelA " LuEE o] gt
derFe EHo] AHYNER AFL 25~100
mm, ¥°]E 10~50 mmZ At 2H (Klute,

Ylop
rlo
o&’;‘. e
S ol
oz
&

£ o o jo dm
HUomo mu

1965), ¥ ABINE FHEBAAY Bhd 2
B9 9UETY 53¢ As) AF 50 mm, %

o] 50 mme FEF ARSIt

H a4
o-d
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0

7t AR 1A
AE2 Klute(1965)7F Altst ZAHE 48

2u3 S5A5
SERET

23718 Asstel Agagn
BATE Fig 28 2oH, A% 9

< Fig. 3% Zth. A8g 259 479 e

F0le 1 bard Aty dAaE

FEEEEE

3 AHE FAANA TR FE22 P60, 2
o #H&de < 20 mm FLE 1 bard A
Bg Aol vhrolelE AFadT #3530
54¢ slatol shiol BAs WAstw 2 F
o AFAAZ. AN THlixE ¥V W
2 Flgo] 2EHI, AR Fx2E Fi =0
THEH Aty gell A4 rherlEAN $4H
£ ESTAE A $A4E S4eEs
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Tank

Manometer
J|= Mold

Regul atorl

Burﬁztte % | Compressor

Fig. 2 Modified steady state method apparatus
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Fig. 3 Cross section of apparatus
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Table 4 Variations of coefficient of permeability according to the matric suction

Sails Suction (kPa) Coefficient of permeability ( & ,,)
Compaction ratio (% 0 30 50 70 90
. 100 180 x 10* 185 x107 150 x 10® 296 x10° 902 x 10™°
A 90 254 x 10°  462x10° 599 x 107 103 x10® 290 x 10°
80 452 x 10° 190 x 10° 211 x 10° 450 x 10® 103 x 10°
100 114 x 107 698 x10° 120 x10° 300 x10° 930 x 107
B 90 203 x 107 136 x 107 340 x 10° 900 x 10° 300 x 10°
80 407 x 107 252 x 107 872 x 10® 251 x10® 799 x 10°
100 683 x 10° 249 x 10° 349 x10° 959 x 107 252 x 107
C C90 869 x 10° 550 x 10° 120 x 10° 350 x 10° 981 x 107
80 111 x 107 840 x10° 301 x10® 979 x 10° 397 x 10”
;W“° o AZsie] BeAS wagts A geAEd,
5 N 2 &S $9 FR BAYe) vsF ke
S W ERaL gt
E o N
= i;gi% e = =2 EAE
1 T 2. CHEHE WE 5§54
0.1 [ I
1 Matric suction (kPa) A EZA40 W3l A B ot TA S Fig
(a) Soil A 59} Zth. IPolM () FAHo] 50 kPa, (b)
e 1] £ 70 kPa?l A9l dislel mAEKH ol
S oo SN Age ot Aole 9o, 24E FAH 3
o NN e 19 e 298 e
5 L\ FQlgo] ¥ Ao AN EE GRE o
ER ey g $5A59) Fol7t RSAY, FED B 4
0r 522 EANEY Atole BgekA oA dERd, 1
‘ Matric suction (kPa) o AU Eoigo] ZrlEwA] o2 o= HekaA)
{(b) Soil B VR T %E}'
100
? 10 ‘\“\Q\\ FAT Chst 37| ER2 Hel
i NN Fig. 4904 Q78 271804829 ¥ae 2
R e \ £8P Sstol, OE wE 22 o 2%
oo (2 L gA48AE A5 Table 59 2ok BE AR

10
Matric suction (kPa)

(¢) Sail C
Fig. 4 The variation of coefficient of permeability
with the matric suction.
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Fig. 5 The coefficient of permeability with various
compaction ratios

Table 5 Air entry value with the compaction ratios.

Séils Compaction Voaid ratio | Air-entry value
ratio (%) (e) (kPa)
100 0.753 9.06
A 90 0.948 10.36
80 1.192 10.83
100 0.485 2990
B 90 0.650 3254
80 0.856 34.46
100 0.698 23.86
C 90 0.890 2743
80 1.123 2859

40

Void ratio

Fig. 6 Air entry value with the void ratio.
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