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Evaluation of u—p approximate solution based on u—w—p analysis

and superiority of u—w—p formulation in one-dimensional oscillation problem
of saturated soil under harmonic load excitation
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An oscillation problem of a one-dimensional saturated elastic soil column was solved with vertical load

excitation based on u—p and u—w—p formulations. Applicable ranges of u—p and u—w—p formulations were

investigated changing permeability coefficient k, angular velocity w, and time increment Ar.

As a re-

sult, we confirmed the versatile applicability of u—w—p formulation at the outside of the applicable range
of u—p formulation. Especially, u—w—p formulation solved the inertia-induced phenomena (i.e. transi-
tion/resonance response for highly-permeable soil and inconsistent amplitude of pore water pressure at the
high-frequency range). Furthermore, u—w—p calculation with a set of condition leading to failure of the u—
p calculation tended to cause (a) unignorable magnitude of relative accelereation, (b) significant violation
of u—p assumption, and (c) indispensable magnitude of relative convective term.
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Poisson’s ratio v 0.30
Initial porosity ng 0.50

Density of soil particle p* (g/cm?®) | 2.65
Density of pore water p/ (g/cm?) | 1.00
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Time increment Af (sec)
210110"%0°10%107 100107

=
)
=
(=1
2
=}
i~
=

® ® & B® ® ® O 0O O OO0 OO0 OO0 00 O 05

1

o

41010210 10°
®

O
O
O
O
O
o O

H =
® © ® @ &

® ®©® 06 00 0600 o o god e oo

E2|
@@@@@@@@@@@@@@@@\\@@@

=]
&)

SRR N

=]

Coefficient of permeability £ (cm/s)
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