Near ground surface, engineered structures become unstablein responseto
extreme changesin moisture flux boundary conditions
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Axis-Translation Technigue

Case of Negative Pore-water
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Axis-Translation Technigue

Case of High Air Entry Disk and Axis-translation
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Axis-Translation Technigue

Case of High Air Entry Disk and Axis-translation
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Translation
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High Air Entry Disks at Imperial College (From Blight, 1961)

Coefficient of Aur Entry
Porosity, n Permeability, Value,
Type (%) K (miys) (b, — ee.) (kPa)
Doulton Grade PGA 23 2.1 = 10™° 152
Aerox “*Celloton”” Grade 46 2.9 = 1078 214
W1
aolin-consolidated from a 45 6.2 = 10— 317
slurmy and fired
Kaolin-dust pressed and 39 4.5 = 10— ' 524
fired
High Air Entry Disks Manufactured by Scoilmoisture Egquipment
Corporation
Approximate Coefficient of Air Entry
Pore Diameter Permeability, Walue Range,
Type (> 10~ F mm) ko (m /5) (e, — ee,) (kKPa)
1/2 bar (high fAow) 6.0 311 > 1077 4B 62
1 bar 2.1 346 = 1077 138-207
1 bar (high fAaow) 2.5 B.6 » 1078 131-193
2 bar 1.2 73 < 1077 2401310
3 bar 0.8 1.73 > 10™% 317-483
5 bar 0.5 1.21 > 107 =550
15 bar 0. 16 2.59 = 10" > 1520
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Primary modification is the high air entry disk
sealed into the base pedestal

Modified triaxial cell for testing
unsaturated soils
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Pore-water pressure control ~ >mall-bore polythene tube
and connection to top cap

Water volume change measurement Pore-air pressure control
‘ i or measurement

Grooved water compartmeni
underneath the disc e

—|——High air entry disc

Recess for sealing
rubber O-ring

— Pore-water pressure measurement | edestal Cell pressure control
—Flushing system and measurement

—Diffused air volume measurement

(a) Plan view of the base plate with its
outlet ports

Triaxial base plate for unsaturated soil
testing
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Hub-ber membrane

Seal of epoxy resin— High air entry disc

Rubber O-rings Small-bore

| - T MT® polythene tube
é | &= —C

A e
B - =)
! \
\Gmuved water
Leakages are a significant compartment
problem in unsaturated
soil testing

(b) Cross-section of a base plate with a
high air entry disk

Triaxial base plate for unsaturated soil
testing
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= Pora-water pressura meaasurameant
= Flushing system _
= Diffused air volume Maasuramen

Modified direct shear equipment for
testing an unsaturated soil specimen .
(from Gan, 1986)

Drain hole for air

Rubber O-ring

Water flow during
flushing process

B B
i‘. Rollars
1 273 mm dia.

1.0
=
——

r

———
Grooved water
chamber
Chamber base )

- Pore-water pressura control
-Water volume change measurement

(a) Plan view of the pressure chamber
of a direct shear box

220 mm dia.
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-Water volume change measurement  odified direct shear equipment for

testing an unsaturated soil specimen

(b) Cross-sectional view A-A of a direct
(from Gan, 1986)

shear box and pressure chamber
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Modified direct shear apparatus for
testing unsaturated soils (from Gan and
Fredlund, 1988)
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Air pressure is
usually
controlled at the
top of the
specimen
through a coarse
disk
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Soil
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Measurement of overall volume change

Triaxial cell
/ wall
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Installation of a mnon-contacting radial
deformation transducer (from Drumright,
1987)
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shielded, buttom-ty e {from Karnmamn
Sciaence Corporatiomn)
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Increase in
strength
with matric
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Results of a
series of
confined and
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compression
tests on a
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Unsaturated Soil Technology
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Shear stress, T (kPa)
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Multistage Direct Shear results
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Note the continual increase in strength with an
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MNomlimnear shear strength wversus matric suction
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Shear stress, T (kPa)

Results of a series of Direct
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