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Simplified
Run-out Analysis Methodology

m Lucia et al. (1981)

¢ Estimates of end configuration using
only static equilibrium forces.

¢ 2-D static modeling of a complicated
dynamic process.
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Simplified
Run-out Analysis Methodology

m Jeyapalan et al. (1983)

¢ Estimates of end configuration using
simplified dynamic fluid flow equations

+ Bingham plastic fluid
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Shear Strain Rate
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1. Initiation of Flow Slide
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2. “Statically Stable” State
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3. “Dynamically” Stable State
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Assumptions

B K = ma in the direction of the movement

m Neglect the effects of shaking-induced inertia
forces.

® Driving force = gravity force.

m Resistance force = assigned shear strength
summed over the base of the sliding plane.

m Plane strain conditions.
m Slide mass volume remains constant.

® Geometry of run-out mass must be specified
(Surface of run-out slope remains straight).
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Straight Surface of Run-out Mass
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DRUM Program
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F=ma forttot,,




Analysis Methodology
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Lower San Fernando Dam

Initial Geometry
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Run-Out Analysis Results: Initial and Final Geometry
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Residual Shear Strength
(Olson & Stark, 2002)

Back-calculated liguefied sirengih retlo and measured SFT
Back-Calculated liguefied strengih ratio and converted SPT
from measured CPT
Back-calculalad liguefied sirangih ratio and aslimatad SPT

y  Esfimated lqualiad strangth matic and measurad, convarted |
of estimated SPT

=]
1t ]

(Number bessde symbol indeciles average lines conlent) |

Stark and Mesri (1992)
boundarias \

Davies and Campanella (1994) —, -

kY

Proposad relationship —————,

o

m

E
Elm
HE
|3
HH:
En

m D02
" |2
Et

o
=l >
Blm
g3
-

®

il

B

’J,* Stark and Mesr (1992)
59 = 0005IN,),

0 il - ; i
2 14 16

Corrected Stand Penetration Hesistance, {N']ﬂﬂ

Shear Sirength

Ellestve



Residual Shear Strength
(Seed & Harder, 1990; Idriss, 2002)

. Eartingirake-induced = S5PT & ollier paramelers were measunsd
() Earthguake-induced —~ SPT & other parameters were estimated
[0 construction-induced
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1. Upper San Fernmamdo — fimes coment 256%
2. Lower 5an Ferpando — fines conler  25%
3 La Marguesa - VS — fines comierm 20%

4 Whiskey Springs — fines conlent 40%

5. Juvenile Hall — fires contertt 65%

6 La Marguesa - WS — [Tnes cormerm 305

7. Lake Merced — fines comient %

8. MochKochi Tailings — fines coment B0
8. La Palma — fines content 15%
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Example Run-Out Analysis Results
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SOME OBSERVATIONS

m Simplified Dynamic “Soil” Run-out Method Is
One Reasonable Way to Evaluate the Site-
Specific Run-out Distance of Liquefied
Tailings.

m Shear Strength Characterization of Liquefied
Tailings Introduces Big Uncertainty.

m Run-out Estimates Should be Based on:

¢ Use of Multiple-analysis/characterization
Approaches

¢ Results of Parametric analyses

¢ Judgment
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