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Indirect method for the determination of coefficient of permeability

Coefficient of permeability of unsaturated soil is
commonly obtained from indirect methods
(such as estimation techniques) rather than
direct methods (such as experimental
measurement). Statistical method is believed to
be most rigorous method for the estimation of
the permeability of unsaturated soil. However,
the accuracy of the estimated results using the
statistical method are dependent on the
segments of SWCC (i.e., procedure to divide the
SWCC and the number of the SWCC segments.)
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Procedures for the division of the SWCC

1 —— A SWCC in unimodal shape
1.0 ¢ 2 ® Points distributed using Kunze et al. (1968) method O 1234 Z
—— A SWCC in unimodal shape
8 1.0 0—-0—0-.\5 @ Points distributed using Zhai and Rahardjo (2015) method CED
» 8 < -
5 g O .84 -
S 6. = 5 8
T ®
@ o S 6 ¢)
5 - g N &
@ Q 2 =
o 4 = S -
g S 4- 9 pmy
8 = 2 o @
(=]
2 (@) S5 =
@)
Q 2 1 O =
CD ~—
0.0 . Q A >
102 107 100 10! 102 108 104 10° 108 (- 0.0 T Q) (D
Matric suction, ' (kPa) - 102 10" 100 101 102 103 10¢ 108 100 =
’ ® Matric suction, (] (kPa) Q 9—
It —— A'SWCC in Bimodal shape @) O —=-
1.0 € 2 ® Points distributed using Kunze et al. (1968) method - 4 —_— ASWCQ in. Bimodallshape ) _ B !)_
34 15: 1.0 41—2—1—.. 5 @® Points distributed using Zhai and Rahardjo (2015) method O
5 N D
o 8- ® 6 N
- 67 o » 8 o O
S == s — —h
o =
5 o] 10 £ 5 7 SN
5 11 23 3 9 - S
o 12 o 5 10 @)
S 41 1314 =) 8 .4 11
g 15 o g 12 O
16, = 13 =h
2 1819 wn 27 145 o
16
20 = Vig1920(21 3
0.0 T T T T T T T O 0.0 T T L B T T i T i i T
102 10 100 10° 102 108 104 105 106 102 10 100 10" 102 108 104 10% 108
Matric suction, [ (kPa) O Matric suction, 0 (kPa)

Southeast University, China



Comparison between the estimated results for unimodal SWCCs
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Comparison between the estimated results for bimodal SWCCs

0 (=}
100 . o 10 ER SRS o~ M
- AF == >
A M . O )]
= 2, 9 3 =
§ 10 (¢))] E 10° = - 3
= = Experimental data —g T Q Q
T 102 - . 102 —
& 102 4+— . . .= Estimated results with m=10 g .
IS Estimated results with m=20 @ Q o ., —1' CD
9 + Estimated results with m=30 \O [y Q - \ O Q_
=103 4 Estimated results with m=50 (=) D = 10%4— ®  Experimental data N
s Estimated results with m=80 Q_ ] - - == Estimated results with N=10 - 3 -
‘E\ Estimated results with m=100 3 ng —— Estimated results with N=20 . CD
= 4o =. 3 T L B R Estimated results with N=30 - N m
o (@) ) ) - Estimated results with N=50 : (-
= m (/)] 2 - Estimated results with N=80 . - =
< =) % . _ . m —t
= 5 C = —— Estimated results with N=100 ) m
o 10 — — o 105 +— = —
~ T - — ~ .
. o w ) O F
106 3 — 106 : -
1 10 100 1000 2 1 10 100 1000 o =
Matric suction, [ (kPa) 8 x Matric suction. [J (kPa) m cn
S5 O =
()
100 . . < 100 ——— Q
- I\ -~ = ) o))
r \ ®© O || S \D 3 O
- R\ \ - - -
= 10 e — s — o S 10" = m
z . o"" z o
A ~~
Ew D > g 00 2 N <
3 Q S - ‘ )
H=) 3 | K i 1. —_—
! 10 4 Experimental data L r 3 x =S 10° 4+ 4 Experimental data = a (@) A
s .= ]ésn_mateg resuits Wl_tE m:28 \ - CD cn S + « = Estimated results with N=10 - o
E" stimated results with m= N\ - . ——— Estimated results with N=20 . - U)
104 4—| = = = Estimated results with m=30 . — o . N .
. . <= 104 4 = = = Estimated results with N=30 (¢)]
14 Estimated results with m=50 N\ - - . . . m
= : el \ a (D 14 Estimated results with N=50 .
i Estimated results with m=80 \ O = . ol N\ a4 O
= Estimated results with m=100 N U'I = Estimated results with N=80 . 3
o 105 1 \ o < 106 Estimated results with N=100 .
. \\ o |2 Q=
: —_
y ! S ~—
B 1 10 100 \ 1000 g 10° ~ o >
p "":. 1 10 100 1000 o
Matric suction, [] a . .
, [ (kPa) Matric suction, [J (kPa)

Southeast University, China



Coefficient of determination with respect to the number of segments
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Conclusions

1, Statistical method is rigorous for the estimation of the permeability of unsaturated
soil, but the estimated results could still be affected by the procedures for the
division of the SWCC and the numbers of SWCC segments.

2, It is observed that the method as recommended by Zhai and Rahardjo (2015)
provides more consistent results with decrease in the number of SWCC segments.

3, It is observed the coefficient of determination, R?, become to be consistent when
the number of SWCC segments were more than 40 regardless which method was
adopted.

4, Consequently, Zhai and Rahardjo (2015)'s method with minimum 40 nos. of
SWCC segments is recommended for the estimation of the coefficient of
permeability for the unsaturated soil.
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