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Fig. 1. Modified Rowe cell apparatus with bender elements: a) schematic diagram of the Rowe cell setup; b) a photograph of the top loading

system; and c) a photograph of the bottom pedestal
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Fig. 2. Determination method for the shear wave propagation time in the Rowe cell equipped with two bender elements

Page 3 of 29



oA L_L1a1L

L

S I I N | U T O 1 U I o 1 [

Fdddddl e dmm bk — 4 A4+

demb ek ddadd b mmmd e kb dddd b mmd m— bk — kA ddd b ———d - =

T TTAaATTrThanmA Tt T AT T rT AT AT T AT T rT AT T AT T T AT N T rTAITr T T T IT T rTrTAAT

kb dddd b m——d b — A4

B e e ok b o e B S S R B B o e e e ok L b b kLT

aTTr-raTAaTrT TSt T rTrhTaaa T T T ST T rT T T T T T T rT T T T T T It T T T T

B Lok b L B B e e B B B R e L e

[l B B B T o it Bl il e S B e 1 f inlinintie Bl il sl e B e 1 of it Snfionll il e i B T B o

T---a--r-raaTaTr---a

100

80 +---

60 +---

40 +---

(24) 10UL, JUDID]

20 +---

0.0010 0.0100 0.1000 1.0000 10.0000

0.0001

Particle Diameter (mm)
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Fig. 4. Void ratio and matric suction (e- ) relationship during three drying-wetting cycles
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Fig. 5. Degree of saturation versus measured matric suctions (SWCC) in three drying-wetting cycles

Page 6 of 29



Degree of Saturation (S,)

0.9

0.8

0.7

0.6

0.5

0.4

—&— Ist drying

—0— Ist wetting
—&—2nd drying
—A—2nd wetting

—@-3rd drying
—6-3rd wetting

0.31

0.32 0.33
Void Ratio (e)

Fig. 6. S,-e relationship during three drying-wetting cycles

0.34

Page 7 of 29



2140
3 1] 0, =20 kPa ——Istdrying —€— st wetting
> 1Le=0332 —A-2nd drying —A—2nd wetting
g 2130 + —@-3rd drying -©-3rd wetting
[
¢~
= E
2 22120 1
<
£
A r— o
2 1
5 2110 +
2 ]
0

2100 T T : T T T T LU

10 100 1000

Matric Suction (y) (kPa)

Fig. 7. pes yrelationship during three drying-wetting cycles

Page 8 of 29



2810

low range high range
of S, | of S,
2800 - ;
'ﬂg | . ——¢ *—o
on
= 2790 +
> i
+ i I
S i —e— st drying
<2780 7 i 0,,=20 kPa —O— st wetting
1 i e,~0.332 —A—2nd drying
2770 4 ~A-2nd weiting
| ——3rd drying
| i —©-3rd wetting
2760 + - : : :
0.4 0.5 0.6 0.7 0.8

Degree of Saturation (S,)

Fig. 8. S,-p.5(1+e) relationship during three drying-wetting cycles

0.9

Page 9 of 29



200

0,,=20 kPa
—A-y=30kPa | %
~ 150 | --y=90 kPa %Ar%
= | | ==y=330kPa E——o=~H
3 —@- =430 kPa N N
§ 100 + | —g-y=530 kPa
© -©-y=630 kPa H\.\.
—&— =730 kPa A\A\A
0T ——y=930 kPa

0 T T T f T T T t T T T f T T T
0.3 0.4 0.5 0.6 0.7
Degree of Saturation (S,)

Fig. 9. G,av/f(e)- S, relationship during three drying-wetting cycles

Page 10 of 29



clay silt sand

Inter-particle Stress (kPa)

10'2_ — — i x

107 10 107 102 107!
Particle Diameter (mm)

a)

100

Inter-particle Stress (kPa)

van der Waals electric double
attraction layer repulsion

~
~
~
~
~— -~ -
0.2 0.4 0.6 0.8
Degree of Saturation (S,)
b)
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Fig. 18. Measured and predicted G, values during a) first; b) second; and ¢) third drying-wetting cycles; and d) loading-drying cycle
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Fig. 21. The entire set of measured and predicted G, values in this study
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