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Diagram of a flow failure. Liquefaction develops beaeath the ground
surface, causing the soil to lose strength and flow down the steep slope. On land the
liquefied soil and blocks of intact soil riding on the flow commonly come to rest as a
mass when the flow reaches the bottom of the steep slope. Beneath water some flows
have traveled many kifometers down long gentle stopes. Source: Youd (1984b).
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Diagram of lateral spread before and after failure. Liquefaction occurs

in the cross-hatched zone. The surface layer moves laterally down the mild slope,
breaking up into blocks bounded by fissures. The blocks also may tilt and settle
differentially with respect to one another. Source: Youd (1984b).
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The mechanism of ground oscillation. Liquefaction occurs in the cross-
hatched zone, decoupling the surface layer from the underlying firm ground. The
decoupled layer vibrates in a different mode than the underlying and sumounding firm
ground, causing fissures to form and impacts o occur between osciflating blocks and ]
adjacent firm ground. Traveling ground waves and opening and closing fissures are
commonly seen during ground oscillation. Source: Youd (1984b).
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Legend: SSL = Steady State Llho, s= steady state,
¢ = consolidation state » P pook strongth.
Companson of two basic lypes of stress- strain behavior found in soils
under undrained monotonic shear: (a) stress-strain behavior type I; (b) stress-strain
behavior type II. Source: Adaplcd from Poulos (1971), Castro (I975). and Castro et al.
(1982).
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#3—1 BUAD A Hh =X LD}

STRESS—STRAIN BEHAVIOR
DRAINAGE E
CONDITIONS TYPE | TYPE IO
FLOW DEFORMATION

_UNDRAINED | ,’ |
LOCALLY ‘MECHANISM NOT

A POSSIBLE
UNDRAINED . | ' EXCESSIVE
GLOBALLY - ; MECHANISM | DEFORMATION

. : B BUT NOT
. INSTABILITY

DIFFUSION L , .
OF PORE MECHANISM
PRESSURE M c

. Clawﬁcahcn scheme for \anous mechamsms of failure. Source: Modified
from Whllman (1985). ¢ . :

Monotonic

"Cyclic
Loading

Loading

‘Suy Sus -

¥ : S 1

INSTABILITY ond FLOW

t su‘ t
Monotonic . Cyclic
T4 Looding . ' Ty Loading
¥. ... ¥
R S S A ST -
DEFORMATIONS of STABLE SOIL
HTo. C Legend: T = Sheor Stress
T4 = Static (Driving) Shear Stress
¥ = Sheoar Strain
Su.- Undrainsd suody SIou S!ronqth
Unstable and stable behavior under static and cychc loading. Source:
Castro (1976).
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~ Example of a potential situation for mech-
anism B failure arising from the rearrangement of the soil
intolooserand denser zones. Local volume change occurs,
but the sand as a whole remains at a constant volume and
is “*globally** undrained.

.M3-6 FHEROIHTFORTNLEED

EFFECTIVE STRESSES
REDUCED; CRACKING

SAND LOOSENED - SAND WITH
BY OUTWARD HIGH PORE PRESSURE

FLOW

v ~ Examples of a potential sitvation for mecha-
nism C failure resulting from spreading of pore pressure and
global volume changes.
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Direction of permanent displacement

GRABEN SQIL 8LOCK
Fai ‘
. . -
Fda' BLUFF
> : -
- F(s
<&———— Direction of shaking
No significant permanent
displacement in this direction
- .
- S '
GRABEN OIL BLOCK
Fai
- . .
Fap BLUFF
le L »|

—_— F,s g ;
——————"> Direction of shaking

' Fyga= Driving force due to active soil pressure
Fgi= Driving force due to earthquake inertia

F,o = Resisting force due to soil shear strength

de= Resisting force due to passive soil pressure
Fdi = Kmax w
where Kma;( = maximum seismic coefficient

W= weight of soil block -
F=Syl o
where S, = average undrained shear strength of soil

L = length of soil block

Yiehid Seismfc Coefficient _
' K. = Frs - Fda
4 w

- S

o Forces and equations used in analyses of translatory landslides
for calculating permanent lateral displacements from earthquake ground motions.
S_purce_: Idriss (1985). '

L
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Direction of pérméheht displaéemen!

Accn. of
Soil Block

™
|
.

Velocity of
Soil Block

¢
Disp. of :
Soil Block -
Toward . - '
Bluff

4

CR
) ]

Schematic illustration for calculating displacéniéﬁl bfAs}é)il.Bléck
toward the bluff. Source: Idriss (1985) adaptéd from Goodman and Seed (1966).
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(o) Block Movemert () Gederol Deformatica

M3 —-10 #A0EwEY

(o) Ciccular Sliding Surface

“{b). Plane Sliding Surface

{c) Block Sliding

" Forces acting on'a sliding element
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