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Deviatoric stress : Axial strain
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Dense sand ->
more stable
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Deviatoric stress : Axial strain Effective stress path
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Cyclic shear
PEhavior of
a NC clay
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Companson among sands and' clays
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Effect of Initial shear stress

A

€y (at N™ cycle)

. qs
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Deviatoric stress (
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Axial strain £ "
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If g,>2q,, = one-side undulation

If g.=0 = symmetry, two-side undulation




Efiect of Initial shear stress (2)
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Efiect of loading fiequency. (Speed)
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Fallure types

« Sand
» Ligueraction
= Cyclic moebility
* Clay
= Shear fallure
* Failure induced by solil
=« LLateral pressure, Lateral spreading
= Signal magnification
= Uplift pressure




\/elume contraction of Sand layer




Liguetaction Mechanism

~Liquefaction mechanism~
- —

Low permeable layer

Sand particle

[

Pore water




Liguetaction Mechanism

Liquefaction of sand layer due to
excess pore pressure and top layer




Liguetaction Mechanism

Breakage of top layer,
outflow of liquefied sand and
ground subsidence




Liguetaction fallure




\ Increase
\
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\

Decrease

\{I'otal pressure = HP + EPP
Total pressure = HP + PEP \

\
\

Total pressure = HP + AEP

Total pressure = HP + EPP




Liguetaction failure




Liguetaction fallure




Liguetaction failure
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Ciquetaction fallure
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Liguetaction




-
@)
e
)
qv)
(Ui
<b)
.
=]
—




Fallure types

« Sand
= Liguefaction

* Clay

* Failure induced by solil
=« LLateral pressure, Lateral spreading
= Signal magnification
= Uplift pressure




Small mertia force

Failure of sand = somic v

(a) Liquefaction of sandy ground

VS Large iertia force ;- g yerburden press.

EFallure of clay. |
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% Seismic wave

(b) Cyclic shear failure of clayey ground




« Sand

Fallure types

= Liguefaction
= Cyclic moebility

* Clay

= Cyclic shear failure

« Fallure
= Sigha
= Uplift

iInduced by soll

magnification
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(a) Failure of pile dueto  (b) Failure of pile due to

lateral spreading lateral spreading

(c) Differential settlement (d) Differential settlement
due to lateral spreading due to lateral spreading




Lateral fiow: (Eartiar pressure faillure)




Daikal station




Daikal station (2)

128.6 kN/m®

39.2 kN/m’ ,

| 104.5 kN/m | 55,0 04> KN/m |

Mountain |=:>

128.7 kN/m?
8.15m | 8.15m

Load distribution considered during the design

(b) Column 10




Fallure types

« Sand
= Liguefaction
= Cyclic moebility
* Clay
= Cyclic shear failure
* Failure induced by solil
=« LLateral pressure, Lateral spreading
= Signal magnification
= Uplift pressure




............................
LR e

L

I-clay.

e o

R,
R

o
TR
AR B R

e
.

i

10 O

Ical

b e e et
..n.....r.r.-.-.r.cu‘.-. .r.r.J.-“”..”r.w-“ M.“.H“.....
e e et
e

Signalmagn




epview of Kehe port




Fallure types

« Sand
= Liguefaction
= Cyclic moebility
* Clay
= Cyclic shear failure
* Failure induced by solil
=« LLateral pressure, Lateral spreading
= Signal magnification
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