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Seepage Analysis 
Option A – Sand Dam with  

Stone Columns

FIGURE E-1
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Material #: 14
Description: Seafloor Deposit - EOC Seismic
Model: SFnDatum
Wt: 98
C-Datum: 13
C-Rate of Increase: 15.4
Limiting C: 600
Elevation: -268
Piezometric Line: 1

Material #: 8
Description: Upper Stiff Lacustrine
Model: MohrCoulomb
Wt: 118
Cohesion: 200
Phi: 33
Unit Wt. Above WT: 118
Phi-B: 0
Anisotropic Fn: 1
Piezometric Line: 1
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C-Datum: 530
C-Rate of Increase: 15.4
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Elevation: -268
Piezometric Line: 1
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Seismic Stability  Analysis 
Option A – Sand Dam with

Stone Columns

FIGURE E-2

Option A - Yield Acceleration, Non-Liquefiable Foundation
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Fine Rockfill 3.28*10-2 0.25
Filter Blanket 1.77*10-4 1
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Slurry Wall 3.28*10-8 1

Seafloor Deposits 3.28*10-7 0.1
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Jet-grouted Lacustrine 4.92*10-8 1
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Seepage Analysis 
Option B - Rockfill with Jet Grouted

Foundation 

FIGURE E-3
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Seismic Stability Analysis 
Option B - Rockfill Dam with 

Jet-grouted Foundation

FIGURE E-4
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Phi : 33
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Phi-B: 0
Anisotropic Fn: 1
Piezometric Line: 1

Description: Seafloor Deposit - Seismic
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Seepage Analysis 
Option C – Modified Rock Notches 
Dam with Minimum Seepage Filter

FIGURE E-5
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Seismic Stability Analysis 
Option C - Modified Rock Notches 

Dam with Minimum Seepage Filters

FIGURE E-6

Option C- Yield Acceleration, Liquefiable Foundation

0

0.5

1

1.5

2

2.5

3

3.5

4

0 0.05 0.1 0.15 0.2 0.25 0.3

horizontal acceleration (% g)

FS
 a

ga
in

st
 s

lo
pe

 in
st

ab
ili

ty

D/S Wedge D/S Circle U/S Circle

D/S Wedge Ky = 0.17g

1.01

0.98

1.01

Note:
Anisotropic Fn1=Sh/Sv=0.9

Material #: 1
Description: Slurry Cut-Off Wall
Model: MohrCoulomb
Wt: 120
Cohesion: 100
Phi: 30
Piezometric Line: 1

Material #: 2
Description: Core
Model: MohrCoulomb
Wt: 120
Cohesion: 0
Phi: 30
Piezometric Line: 1

Material #: 3
Description: Fine Rock Fill
Model: MohrCoulomb
Wt: 118
Cohesion: 0
Phi: 42
Piezometric Line: 1

Material #: 4
Description: Rock Fill
Model: MohrCoulomb
Wt: 115
Cohesion: 0
Phi: 45
Piezometric Line: 1

Material #: 5
Description: Filter Blanket
Model: MohrCoulomb
Wt: 125
Cohesion: 150
Phi: 0
Piezometric Line: 1

Material #: 6
Description: Untreated Lacustrine Deposites
Model: UndrainedPhiZero
Wt: 115
Cohesion: 250
Piezometric Line: 1

Material #: 7
Description: Seafloor Deposites
Model: SFnDatum
Wt: 98
C-Datum: 13
C-Rate of Increase: 15.4
Limiting C: 600
Elevation: -268
Piezometric Line: 1

Material #: 8
Description: Stiff Lacustrine Deposites
Model: MohrCoulomb
Wt: 118
Cohesion: 200
Phi: 33
Unit Wt. Above WT: 118
Phi-B: 0
Anisotropic Fn: 1
Piezometric Line: 1
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Seepage Analysis 
Option D - Modified Rock Notches Dam

With Maximum Seismic Filters  

FIGURE E-7
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Option D Yield Acceleration, Liquefiable Foundation
65' Deep D/S Notch (including filter thickness) w 40' Berm
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Seismic Stability  Analysis 
Option D - Modified Rock Notches Dam

With Maximum Seismic Filters

FIGURE E-8
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Material #: 2
Description: Core
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Wt: 120
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Phi: 30
Piezometric Line: 1

Material #: 3
Description: Fine Rock Fill
Model: MohrCoulomb
Wt: 118
Cohesion: 0
Phi: 42
Piezometric Line: 1

Material #: 4
Description: Rock Fill
Model: MohrCoulomb
Wt: 115
Cohesion: 0
Phi: 45
Piezometric Line: 1

Material #: 5
Description: Filter Blanket
Model: MohrCoulomb
Wt: 125
Cohesion: 150
Phi: 0
Piezometric Line: 1

Material #: 6
Description: Untreated Lacustrine Deposites
Model: UndrainedPhiZero
Wt: 115
Cohesion: 250
Piezometric Line: 1

Material #: 7
Description: Seafloor Deposites
Model: SFnDatum
Wt: 98
C-Datum: 13
C-Rate of Increase: 15.4
Limiting C: 600
Elevation: -268
Piezometric Line: 1

Material #: 8
Description: Stiff Lacustrine Deposites
Model: MohrCoulomb
Wt: 118
Cohesion: 200
Phi: 33
Unit Wt. Above WT: 118
Phi-B: 0
Anisotropic Fn: 1
Piezometric Line: 1
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Constant Total Head
Seepage Exit Boundary
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XY Gradient ixy Contours Legend
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Total Head Contours Legend

Material Kh 
ft/sec Kv/Kh Color

Soft Lacustrine 3.28*10-7 0.1
Stiff Lacustrine 3.28*10-7 0.1

Seafloor Deposits 3.28*10-7 0.1
SCB Slurry Wall 3.28*10-8 1

Sand/Gravel Type A 3.28*10-4 0.25
Sand/Gravel Type B 3.28*10-4 0.25

Material Properties Legend

Max ixy=1.0
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Seepage Analysis 
Option E – Optimized Mid-Sea Barrier

Without Stone Columns

FIGURE E-9
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Static Stability  Analysis 
Option E – Optimized Mid-Sea Barrier

Without Stone Columns

FIGURE E-10

Description: Sand/Gravel Embankment(Type A)
Model: MohrCoulomb
Wt: 120
Cohesion: 0
Phi: 30
Piezometric Line: 0

Description: Sand/Gravel Shell(Type B)
Model: MohrCoulomb
Wt: 120
Cohesion: 0
Phi: 30
Piezometric Line: 0

Description: Seafloor Deposit - EOC
Model: SFnDatum
Wt: 98
C-Datum: 10
C-Rate of Increase: 11.2
Limiting C: 500
Elevation: -268
Piezometric Line: 1

Description: Untreated Lacustrine - EOC
Model: SFnDatum
Wt: 115
C-Datum: 10
C-Rate of Increase: 11.2
Limiting C: 500
Elevation: -268
Piezometric Line: 1

Description: Upper Stiff Lacustrine
Model: MohrCoulomb
Wt: 118
Cohesion: 200
Phi: 33
Unit Wt. Above WT: 118
Phi-B: 0
Anisotropic Fn: 1
Piezometric Line: 1

2.402

End of Construction

End of Primary Consolidation

2.39

Static Factor of Safety vs Strength
Mid-Sea-Barrier w/o Stone Columns
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Description: SCB Slurry Wall
Model: MohrCoulomb
Wt: 120
Cohesion: 100
Phi: 30
Piezometric Line: 1

Description: Seafloor Deposit - EPC
Model: MohrCoulomb
Wt: 98
Cohesion: 0
Phi: 12.5
Piezometric Line: 1

Description: Untreated Lacustrine - EPC
Model: MohrCoulomb
Wt: 115
Cohesion: 0
Phi: 12.5
Piezometric Line: 1

Description: Sand/Gravel Embankment(Type A)
Model: MohrCoulomb
Wt: 120
Cohesion: 0
Phi: 30
Piezometric Line: 0

Description: Sand/Gravel Shell(Type B)
Model: MohrCoulomb
Wt: 120
Cohesion: 0
Phi: 30
Piezometric Line: 0

Description: Upper Stiff Lacustrine
Model: MohrCoulomb
Wt: 118
Cohesion: 200
Phi: 33
Unit Wt. Above WT: 118
Phi-B: 0
Anisotropic Fn: 1
Piezometric Line: 1
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Total Head Contours

XY Gradient Contours

Section Geometry and Boundary Conditions
Boundary Conditions Legend

Constant Total Head
Seepage Exit Boundary

ixy =0 ixy =8

XY Gradient ixy Contours Legend

-268 ft -228 ft

Total Head Contours Legend

Material Kh 
ft/sec Kv/Kh Color

Soft Lacustrine 3.28*10-7 0.1
Stiff Lacustrine 3.28*10-7 0.1

Seafloor Deposits 3.28*10-7 0.1
SCB Slurry Wall 3.28*10-8 1

Sand/Gravel Type A 3.28*10-4 0.25
Sand/Gravel Type B 3.28*10-4 0.25

Material Properties Legend

Max ixy=1.0
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Seepage Analysis 
Option E – Optimized Mid-Sea Barrier

With Stone Columns

FIGURE E-11
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Seismic Stability  Analysis 
Option E – Optimized Mid Sea Barrier

With Stone Columns

FIGURE E-12

1.01

Distance (ft) (x  1000)
1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

Description: Sand/Gravel Embankment(Type A)-Liquefied
Model: MohrCoulomb
Wt: 120
Cohesion: 1500
Phi: 0
Piezometric Line: 0

Description: Sand/Gravel Shell(Type B)-Liquefied
Model: MohrCoulomb
Wt: 120
Cohesion: 500
Phi: 0
Piezometric Line: 0

Description: Upper Stiff Lacustrine, Seismic
Model: MohrCoulomb
Wt: 118
Cohesion: 200
Phi: 33
Unit Wt. Above WT: 118
Phi-B: 0
Anisotropic Fn: 1
Piezometric Line: 1

Description: Seafloor Deposit - Seismic
Model: SFnDatum
Wt: 98
C-Datum: 13
C-Rate of Increase: 15.4
Limiting C: 600
Elevation: -268
Piezometric Line: 1

Description: Untreated Lacustrine - Liquefied
Model: MohrCoulomb
Wt: 115
Cohesion: 250
Phi: 0
Piezometric Line: 1

Option E- Yield Acceleration, Liq. Soft Lacustrine Foundation
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Description: Sand/Gravel Embankment(Type A)-Liquefied
Model: MohrCoulomb
Wt: 120
Cohesion: 1000
Phi: 0
Piezometric Line: 0

Description: Sand/Gravel Shell(Type B)-Liquefied
Model: MohrCoulomb
Wt: 120
Cohesion: 500
Phi: 0
Piezometric Line: 0

Description: Untreated Lacustrine - Liquefied
Model: MohrCoulomb
Wt: 115
Cohesion: 250
Phi: 0
Piezometric Line: 1

Description: Upper Stiff Lacustrine, Seismic
Model: MohrCoulomb
Wt: 118
Cohesion: 200
Phi: 33
Unit Wt. Above WT: 118
Phi-B: 0
Anisotropic Fn: 1
Piezometric Line: 1

Description: Seafloor Deposit - Seismic
Model: SFnDatum
Wt: 98
C-Datum: 13
C-Rate of Increase: 15.4
Limiting C: 600
Elevation: -268
Piezometric Line: 1

Liquefiable Foundation
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Section Geometry and Boundary Conditions
Boundary Conditions Legend

Constant Total Head
Seepage Exit Boundary

ixy =0 ixy =8

XY Gradient ixy Contours Legend

-268 ft -228 ft

Total Head Contours Legend

Material Kh 
ft/sec Kv/Kh Color

Soft Lacustrine 3.28*10-7 0.1
Stiff Lacustrine 3.28*10-7 0.1

Seafloor Deposits 3.28*10-7 0.1
SCB Slurry Wall 3.28*10-8 1

Sand/Gravel Type A 3.28*10-4 0.25
Sand/Gravel Type B 3.28*10-4 0.25

Material Properties Legend
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Seepage Analysis 
Option F – Perimeter Ring Dike

FIGURE E-13
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Seismic Stability  Analysis 
Optimized Perimeter Dike 

With Stone Columns

FIGURE E-14
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Description: Sand/Gravel Embankment Fill-Type A
Model: MohrCoulomb
Wt: 120
Cohesion: 1000
Phi: 0
Piezometric Line: 1

Description: Sand/Gravel Embankment Fill-Type B
Model: MohrCoulomb
Wt: 120
Cohesion: 500
Phi: 0
Piezometric Line: 1

Description: Seafloor Deposits - EOC-Seismic
Model: SFnDatum
Wt: 98
C-Datum: 13
C-Rate of Increase: 15.4
Limiting C: 600
Elevation: -260
Piezometric Line: 1

Description: Untreated Lacustrine-Liquefied
Model: MohrCoulomb
Wt: 115
Cohesion: 250
Phi: 0
Piezometric Line: 1

Description: Upper Stiff Lacustrine
Model: MohrCoulomb
Wt: 118
Cohesion: 200
Phi: 33
Unit Wt. Above WT: 118
Phi-B: 0
Anisotropic Fn: 1
Piezometric Line: 1

Perimeter Dike with Stone Columns - Yield Acceleration, Liq. 
Soft Lacustrine Foundation
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