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Figure 3-16: Jones Tract Breach June 3, 2004 — Peat Blocks at Edge of Scour Pond



Figure 3-18: Venice Island Aerial View of Scour Holes



Figure 3-20: Venice Island — South-East Scour Hole (1950)






Figure 3-23: Webb Tract North Scour Hole (1950)
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Figure 3-24: Tyler Island (Feb. 19, 1986)







Figure 3-29: MacCormack-Williamson-East (Jan 1997)



Figure 3-31: Sherman Island-South (Jan. 20, 1969)
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Figure 3-33: Mildred Island (1975)



Figure 3-34a: Mildred Island (Flooded Jan. 27, 1983)
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Figure 3-34b: Mildred Island (Flooded in Jan 27, 1983)



Figure 3-35: Little Franks Flooded (1983)



Figure 3-36a: Little Mandeville Island (Flooded August 2, 1994)
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Figure 3-36b: Little Mandevillle Breach (Flooded august 2, 1994)
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Figure 3-37b: Rhode Island Breach — E (Flooded 1971)
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Borings WB-82, RSS-1, RST-1, and RSS-2 were collected from [ silty Sand
"Salinity Control Barrier Investigation”, DWR, 1958. [ Organic Silt
Boring 2F-90-9 was collected from "Sacramento River
Flood Control System Evaluation, Lower Sacramento
Area", COE, 1993.
Based on boring RSS-1 and Organic Thickness Map, it was conservatively
assumed that the top foundation layer has 10 ft thick peat/organic material. Delta Risk Management Strategy (DRMS)
) Levee Fragility Topography and Boring Data Figure
All elevations are referenced to NAVD88 (NAVD88 = NGVD29 + 2.5 ft) Grand Island 5.14
URS Project No. 26815621
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Delta Risk Management Strategy (DRMS)
Levee Fragility Idealized Cross section Figure
_ Grand Island 5-15
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Seepage Model without Ditch
Legend
Boundary Conditions Material Type
1 - [ I
A  No flow Sandy Levee Fill Sand (SP/SM)
® - Fixed head 1 - Free Field Peat ~~ Clay
A - Review 1 - Under Levee Peat
Delta Risk Management Strategy (DRMS) Finite Element Mesh and
Levee Fragility Boundary Conditions Figure
5-17

Project No. 26815621

Grand Island Underseepage Problem
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All elevations are referenced to NAVD88
NAVD88 = NGVD29 + 2.5 ft .
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Note:
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Delta Risk Management Strategy (DRMS) Total Head & Vertical Gradient _
Levee Fragility Contours ro (k,/k,) x = 1000 Figure
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100 — ‘
, ] Peat and Organics - under levee
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Horizontal Distance (ft) ’
Note:
Typical cross section with drainage ditch and slough sediment
Landside slope: 3:1
Waterside slope: 2.5:1 from crest to EL O ft, and then 1.5:1
Crest width: 16 ft
All elevations are referenced to NAVD88
(NAVDS88 = NGVD29 + 2.5 ft)
Delta Risk Management Strategy (DRMS) . .
Levee Fragility Typical Cross Section Figure
with Drainage Ditch and 5.1
URS Project No. 26815621 25 ft Peat & Organic Layer
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Horizontal Distance (ft) ‘
Note:
Model without drainage ditch and with slough sediment
Landside slope: 3:1
Waterside slope: 2.5:1 from crest to EL O ft, and then 1.5:1
Crest Width: 16 ft
All elevations are referenced to NAVD88
(NAVD88 = NGVD29 + 2.5 ft)
Delta Risk Ma[‘:\?:em,fr':gﬁgﬂegy (DRMS) Typical Cross Section Fi
without Drainage Ditch gg;rze
URS Project No. 26815621 and 25 ft Peat & Organic Layer )
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Legend
Boundary Conditions Material Type
A  Noflow Sandy Levee Fill - Sand (SP/SM)
® - Fixed head Free Field Peat - Clay
A~ Review Under Levee Peat - Slough Sediment
Note:
All elevations are referenced to NAVD88 Delta Risk Management Strategy (DRMS) Finite Element Mesh
(NAVD88 = NGVD29 + 2.5 fi) Levee Fragility & Boundary Conditions Figure
_ Typical Cross Section with Drainage Ditch 5-23
URS Project No. 26815621 and 25 ft Peat & Organic Layer
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Boundary Conditions Material Type
A - Noflow ~] - SandylLeveeFill [ - sand(SP/SM)
® - Fixed head 1 - Free Field Peat 1 - Clay
A~ Review 1~ UnderleveePeat m - Slough Sediment
Note:
All elevations are referenced to NAVD88
(NAVD88 = NGVD29 + 2.5 fi) Delta Risk Management Strategy (DRMS) Finite Element Mesh
Levee Fragility & Boundary Conditions Figure
_ Typical Cross Section witout Ditch 5-24
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(b) Vertical exit gradient contours for slough water elevation of +4 ft
Note:
Analysis CAse:
Mean Permeability values, 5 feet peat/organics,
model with drainage ditch and with slough sediment
All elevations are referenced to NAVD88 Delta Risk Management Strategy (DRMS) Total Head & Vertical Gradient Contours .
(NAVDS8 = NGVD29 + 2.5 ft) Levee Fragility Typical Cross Section F;Sg;r5e
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Note:
Analysis CAse:
Mean Permeability values, 15 feet peat/organics,
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Note:
Analysis CAse:

Mean Permeability values, 35 feet peat/organics,

model with drainage ditch and with slough sediment
All elevations are referenced to NAVD88 Delta Risk Management Strategy (DRMS) . .

(NAVDSS = NGVD29 + 2.5 ) Levee Fragility Total Head & Vertical Gradient Contours Figure
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All elevations are referenced to NAVD88
(NAVD88 = NGVD29 + 2.5 ft)

Levee Geometry
Crest elevation +8 ft
Landside slope - From levee crest to EL+4 ft:1.5H:1V, followed by 3H:1V
Waterside slope - From levee crest to ELO ft:1.5H:1V, followed by 2.5H:1V

Delta Risk Management Strategy (DRMS)
Levee Fragility Typical Cross Section for Figure
Suisun Marsh Levees 5-37

URS Project No. 26815621




Elevatrion (ft)

Slough

Centerline
100 — — 100
75 — — 75
Slough sediment (2ft)
50 — — 50
25 — — 25
WE +4 ft
0 B — 0
N
-25 -25
-50 -50
-75 -75
100 I i i i ' i i i T, I i -100
-1.0 -0.9 -0.8 -0.7 -0. -0.5 -04 -0.3 -0.2 -01 0.0 0.1 0.2 0.3
Distance (ft) (x 1000)
Legend
Boundary Conditions Material Type
A - Noflow ~1 - SandyleveeFill [ - gand(SP/SM)
®  Fixed head "1~ Free Field Peat ] - Clay
A - Review ™ - Under Levee Peat [ - Slough Sediment
Note:
All elevations are referenced to NAVD88
(NAVD88 = NGVD29 + 2.5 ft)
) . . . Delta Risk Management Strategy (DRMS) Finite El t Mesh
Model: Typical cross section for Suisun Marsh . Inite Element Mes .
with 25 ft peat & organics Levee Fragility & Boundary Conditions Fgglége

(Case- with slough sediment and without ditch)

URS

Project No. 26815621

Typical Cross Section for Suisun Marsh




100 — — 100
75 — — 75
E\ 50 — — 50
N
25 — — 25
S WE +4 ft
.E 0 - Aﬁ\ < — 0
g 7\ 4
> .25 — -25
3 | \
W 50 — | ! \ — -50
-75 — \ — -75
100 | | | | | | | | | | | | 100
-1.0 -0.9 -0.8 -0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3
Distance (ft) (x 1000)
100 — (a) Total head distribution contours 100
75 — — 75
= 50— — 50
N
25 — — 25
5 WE +4 ft
E 0= 0.1 /_A:g_’ﬁ\ — 0
c>U 25 005 = N, — -25
()
w 50— — -50
-75 — — -75
100 | | | | | | | | | | | | 100
-1.0 -0.9 -0.8 -0.7 -0.6 -0.5 -04 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3
Distance (ft) (x 1000)
(b) Vertical gradient contours
Note:
All elevations are referenced to NAVD88
(NAVD88 = NGVD29 + 2.5 ft)
Analysis Case: Mean permeability veaues, Slough Water Elevation +4 ft,
Peat and Organic Thickness 25 ft, Model without Ditch , and
2 ft silt sediment presents at slough bottom
For Suisun Marsh, Delta Risk Management Strategy (DRMS) Total Head & Vertical Gradient Contours _
Mean High Tide ~ +5.5 ft Levee Fragility for 25 ft Peat & Organics Figure
Mean Low Tide ~ +0.3 ft 5-39

URS

Project No. 26815621

Typical Cross Section for Suisun Marsh




2.4

2.0 -
o 1.6 -
o
g
<:> 1.2
S 08 | Peat:5 ft
o
Peat:25 ft
0.4 -
Peat:45 ft
OO I [ [ [
0 2 4 6 8 10

Note:
All elevations are referenced to NAVDS88
(NAVD88 = NGVD29 + 2.5 ft)

Slough Water Elevation (ft)

Analisis Case: Model without ditch and with slough sediment

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Vertical Gradients for 5, 25, and
45 ft Peat/Organics
Typical Cross section for Suisun Marsh

Figure
5-40




iy below the ditch (Pt A)

1.4

1.2

0.8 -

0.6 -

0.4

0.2

3\

1.4
Without slough sediment
- - 1.2
—e g
V\ 1
5
With slough sediment = 0.8 | Without slough sediment
8 .
c
> —Af ]
— 0.6 S 7
0.4 . .
With slough sediment
0.2
T T T T O T T T T T
20 30 40 50 60 0 10 20 30 40 50 60
Thickness of Aquifer (ft) Thickness of Aquifer (ft)
(a) Model with Ditch (b) Model without Ditch
Delta Risk Management Strategy (DRMS)
Levee Fragility Effect of Aquifer Thickness on Figure
Vertical Gradient 5-41

U'Rs Project No. 26815621




iy below the ditch (Pt A)

14

1.2 4

0.8 A

0.6

0.4

0.2 1

Max. iy near toe

Thickness of Slough Sediment (ft)

(a) Model with Ditch

1.4

1.2

Thickness of Slough Sediment (ft)

(b) Model without Ditch

Delta Risk Management Strategy (DRMS)

Levee Fragility

Effect of Slough Sediment Thickness Figure

URS

Project No. 26815621

on Vertical Gradient 5-42




iy below the ditch (Pt A)

14

1.2

0.8

0.6

0.4 4

0.2

Without slough sediment
ﬁ\-’ ¢
(8]
With slough sediment *E
8
c
2
3
=

Note:

Slough Bottom Elevation (ft)

All elevations are referenced to NAVDS88

(NAVDS8 = NGVD29 + 2.5 ft)

1.4

1.2

Without slough sediment

0.8 A
S
N

With slough sediment

Slough Bottom Elevation (ft)

Delta Risk Management Strategy (DRMS)
Levee Fragility

Effect of Slough Bottom Elevation

URS Project No. 26815621

on Vertical Gradient

Figure
5-43




iy below the ditch (Pt A)

1.4 1.4
Without slough sediment
1.2 1 1.2 -
. .
1 - 4 1 4
(<)
\ o Without slough sediment
0.8 - With slough sediment § 0.8 /
c
0.6 | 06| m—2 9 S
% V\
= With slough sediment
0.4 - 0.4 -
0.2 - 0.2 -
0 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Slough Width (ft) Slough Width (ft)
(a) Model with Ditch (b) Model without Ditch
Delta Risk Management Strategy (DRMS)
Levee Fragility Effect of Slough Width Figure
on Vertical Gradient 5-44

URS Project No. 26815621




Probability of Failure, P+

Probability of Failure versus Vertical Exit Gradient for Under Seepage (smoothed)

-No Human Intervention

=+ Mean-Std Dev
1.0 —-a Mean | ‘//%
-8- Mean+Std Dev //./ |
Pl -1 d
0.8 // / ///
0.6 / /
A
0.4
/
// //
0.2 /| | |/ Ve
o e
A | ’/
/.A‘ L~
00 & ! i ® ! : : : ‘
0 0.2 0.4 0.6 0.8 1 1.2 1.4

Vertical Exit Gradient, i,

1.6

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Probability of Failure versus
Exit Gradient
-No Human Intervention

Figure
5-45




Probability of Failure, Pt

Probability of Failure versus Vertical Exit Gradient for Under-seepage (Smoothed) -
With Human Intervention

10 L —&— Mean-Std Dev

' —A— Mean /,l—/ =

—— Mean+Std Dev //
0.8 / /
yaanwy,
/
/
/0’
0.2 s
L

00 & O O O C l ‘ ‘

0 0.2 04 0.6 0.8 1 1.2 14 1.6

Vertical Exit Gradient, iy

Delta Risk Management Strategy (DRMS) Probability of Failure versus
Levee Fragility Exit Gradient Figure

; : 5-46
URS Project No. 26815621 - With Human Intervention




For Vulnerability Class i,

Seepage gradient

Probability of Failure (%)

Flood Stage

Probability
of Failure (%)

Flood Stage

Delta Risk Management Strategy (DRMS)
Levee Fragility

URS Project No. 26815621

Probability of Failure versus.
Flood Stage

Figure
5-47




evee
Fill —
/

\
\
\
\
T Peat \
(LRI CRTEEEEEEECRREEEEECCCARTEEEITEEALH e et T AT Thick e 1 ¢i+m, (G ,Q)i ‘m
Medium/DenseSand |
%//////////{///{/{/{/{/////////////////////////////////////////ﬁ © \ ©
ti ay O | o
\
Vulnerability Thick ;,, | bions (GO,
Class/ Event Set !
O O
@ O
Thick, o (G,0),

Variation in

Ground Variation in m aterial
Motions peat thickness properties
Aleatory Aleatory Aleatory
Delta Risk Management .S.trategy (DRMS) LogicTree Approach to
Levee Fragility Estimate Deformation under Figure

URS Project No. 26815621 Seismic Loading




2500

2000 -

m-c: ¢c=87 psf, $=18.0 deg.
m : ¢ =138 psf, $=18.8 deg. o __-©
-

for Peat

URS Project No. 26815621 Total Stress

"g m+0: c=190 psf, $=19.7 deg. o
= 1500 -
'§ M+c
»
< 1000
SD
C 500
O I l l l I I l l
0 1000 2000 3000 4000 5000 6000 7000
P (5% strain) (psf)
Delta Risk Ma[':\?:em,:err:gﬁitt?tegy (DRMS) P-Q Plot at 5% Shear Strain Figure

6-2




Q (5% strain) (psf)

2500

m-c: ¢'=175 psf, $'=33 deg.
m : ¢'=252 psf, ¢'=35 deqg.
m+o: ¢'=334 psf, ¢'=38 deg.

2000

3000 4000 5000 6000 7000
P' (5%strain) (psf)

Delta Risk Management Strategy (DRMS)

Levee Fragility

P'-Q Plot at 5% Shear Strain
for Peat

URS

Project No. 26815621

Effective Stress

Figure




70

60 -
wn 50 N
S
= 40 |
D
= 30 - Mean = 8
H* 20 | Mean +oc =12

Mean-oc=4
. _
N A s I TN N S
Q\, q/\ b‘\' Q)\' \'0 \0 \O \O \'0 \0
N N N NS
(N1)60-cs
Delta Risk Management Strategy (DRMS) (N 1)60—CS Distribution for

L Fragilit i
evee gy Levee Sand with (N1)4,.cs < 20 Figure

; 6-4a
URS Project No. 26815621 (using SPT data)




n
£ 18
= ~ 16 -
f_.cg % 14 -
© = 12 -
N @)
o |
a2 10
“— O 8 -
- 2 Mean =9
o 2 6 - Mean + o = 14
=
= 0 4 - Mean-oc =5
E 2
= * |
O 0
Y\ ™ © ) Q v ™ © > Q
\'O \o \O \o o'\' O’\' O'\' o’\' D2 v
Q Vv ™ © X S b b O R\
R Q 3% Ve © ®
v Y Y Y Y
(N1)60-cs
Delta Risk Ma[l:\?:emlgrr:gﬁitt?tegy (DRMS) (N1)yo.cs Di.stribution for _—_—
Levee Sand with (N1)4,.cs < 20 6-4b
URS Project No. 26815621 (using CPT data)




100
80 -
&> 60
I=
o)
(af)]
° |
S 40
20 -

o

Y

‘\/'

Mean =11
Mean + ¢ = 16
Mean-c =6

S P q;\’vv'\(’ocd\’ oV

A Y '\r
(N1)60-cs
Delta Risk Management Strategy (DRMS) .
Levee Fragility (N1)go.cs Distribution for Figure

URS Project No. 26815621

Foundation Sand with (N1)o.cs <

20 6-5




1.2

—— Mean-Std Dev
=& Mean

1.0 7 .=~ Mean+Std Dev /7_.' — =
o A
) / /
‘_5 0.8 4
2 /
L
S 06
>
%
o 04
o
o

0.2

L
] fm]
0.0 = ‘
20 40 60 80 100 120 140
Dv /Ini-FB (%)
Delta Risk Maf:g:emgrf:gﬁit{;‘tegy (DRMS) Probability of Failure _
vs D,/ Ini-FB Figure
U'Rs Project No. 26815621 (Vertical Displacement / Initial Free Board) 6-6




M5.5 H1, 0.1g

y |
’ <

ELEVATION (ft)
A
o

5
£
}.5

-100 7% ‘ ‘
0 005 01 015 02
MAXIMUM ACC (g)
M5.5 HL, 0.4g
20

ELEVATION (ft)
A
o

0 0.2 0.4 0.6

MAXIMUM ACC (g)

0.8

Legend:

- QUAD4M - 2D
- QUAD4M - 1D

SHAKE

M6.5 HL, 0.1g M7.5 HL, 0.1g
20 20
0 0 r"
| J
— — '
€ 20| £ 20 %
b pd
2 x 2 \
ko k -40 A
> > A Z
L 60 L 60 44
o m 3
-80 -80 B
A1
-100 : : -100 S S :
0 0.1 0.2 0.3 0 005 01 015 02
MAXIMUM ACC (g) MAXIMUM ACC (g)
M6.5 H1, 0.4g M7.5 HL, 0.4g
20 20
0 - 0 1 n’
£ 20 € 20 4.1'
z z V,‘
o S >
£ 40 E 40 | B
@ @ .
o 601 o 60 {
-80 -80 g
-100 N : -100 - :
0 02 04 06 08 0 05 1
MAXIMUM ACC (g) MAXIMUM ACC (g)

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Comparison of Maximum Acceleration Profile
QUAD4M 2D, 1D and SHAKE
Idealized Section
25 Feet of Peat

Figure




Displacement (ft)

4.0

35 +—m———

3.0

2.5 1

2.0

1.5 A

1.0

0.5

0.0

Water Side Displacements - Steep Slope with 5 feet Peat

——M7.5,H1 - QUAD4M

—X— M7.5H1 - FLAC

0.3

0.4 0.5

0.6
PGA (g)
Delta Risk Management Strategy (DRMS) Calculated Displacements for Validation
Levee Fragility QUAD4M vs FLAC Figure
Steep Slope Water Side Slope 6-8

URS Project No. 26815621

5 Feet of Peat




4 ) . // SACRAMENTO

ﬁ_(// / /&_ 3

\
] e sf \
|’7_ u Sac‘:\afm;nw 4
o o
L S
_J| j
L2 / -
o L \—'T
lide s
— istrict
NG =

Lisbon
J . Q District

p!
_| N
|
| T .
\ J—_\
= ) — l
— Haas I
‘|
.
| : |
Poter) e I
J— \ Pocket P[ersun ° |
] . District |
n s e
d
<
LU Hastings Dol
o Tract 5 d
_|q i Lindsey ¢ ﬁ%s o
_‘_ B New Hope _\-\
Tract
. L L=
" \J » -L Grand Islend 'J
'f - Island
l —rD)

Canal Ranch
ﬁ“ Tract

£

Et ugh

.}“_ o Sjoul
SUISUN . Brack Tract
MARSH Brannan-Andrus .
-

Island e r’"— Stough
3 s :
Sevenmii 7 4 { \7"“1 i Terminou.
 Slow — .Ir_: & s
Twitchell 3 J é
Island N Bouldin

Island Shin Kee

Tract D
T ==
o= ] RioBlanco
5 Tract

King

Bishop
[sland Tra ct —‘

| Hotchi'%
Trac® " 3,

Lower Roberts
Island

Veale Tract
E "‘E
Discovery
!\,r, Bay Woodwags s

Middle Roberts
Island

Victoria
Island

Union Island

Island

P GEntding Cangl
Fabian and Beil Canal

Fabian
Tract

FOUNDATION SAND |

C R R 7 ] 5 District
° - jjl\‘( o
O. OO O- 1 0 _L 3:::;';:: VTIH’!E"

0.11-0.20 : -~

|
0.21-0.30 S e (/:“m
d\"\ u a /" =
0.31-040

iy .
| y
* 0.41-050 >
e 0.51-0.60 L)
Delta Risk Management Strategy (DRMS) Calculated CRR for |
evee Fragly Foundation Sand Layer F'gilgfe
URS Project No. 26815621 M 7.5




L one s

y
o /' sacr
— AMENTO
r - N ,&l - {
—C 7 AN
= - I West \,
| Sacramento
o
~—— __/'| | - _y
. 0 [ ©
o I A H
| ide \
— istrict
e i =

|

- N ==y
EE =
_ |

Netherdands

L,
i
f

- }
|
|
*
Merson * |

District

Ko
4 ! J’:&t &
cHANNEL
L
™\
New Hope H |
Tract L
tadst r]
'\ Beaver Stough _-‘b
o J \
F Canal Ranch
TE Tract \

Brannan-Andrus
Island

Terminous
Tract

Shin Kee
- Tract D
71 RioB
Y vy o Blanco
Ve, h 7l
ico - Tract
- P Empiro e’
Y k- - o Bishop
Al g (% v&e, ¢ 4 Tt |
h; I~ A= -
) r % 1 . s s w:'
o P Bethetdl 32 2 L3 H I %,
S Island 50 ’ ; Dy,
AL ¥ L o ?,'-11‘! |
S o T - i Y, Luie o ]
v Smith
. . { \ Tract

- i o
T
LJ
Veale Tract
3 Discovery
':"’\‘ P Bay

Middle Roberts
Island

Victoria

TN PP N
LT S
CRR 6.5 gh .
. 0.00-0.10 A e ;

0. 11 = 0.20 \ Ju:wo" ‘:gg:::n

0.21 - 0.30 — N/
- 0.31-040 — " N\

g | il
* 041-0.50 L
 0.51-0.60 S
Delta Risk Management _S_trategy (DRMS) Calculated CRR for
Levee Fragility Foundation Sand Layer Figure
_ M 6.5 6-10
URS Project No. 26815621 :




.
.

o

=

T
/j SACRAMENTO
- &:“.

e
== _I\ f /’&' I
| : West
Sacramento
,
I,r"' 'd IIII\_ .
% \II o
lide L
strict™ _|
. - A
| vebon A |
J District ) -1
'—| —‘I Notherlands A Y |
e i) <{f‘ [
| \§b E“rj
—_ Gy .9\9 L [
| o) 5

=]

— ] )
B s

A"

— N
M| Pocket™y

Beaver Siough

3
S
;}‘- Canal Ranch
b m

§ ract

o pion, SIS

o and .
{ Brack Tract

e Sioud |

Swvenmte sp,, Torkiovs
/ 2 Twitchen Tipet \
5 Island
2 " Shin Kee
: .-"'_‘_:‘\ Tract [y
» { Egi ~ Y Rio Blanco i
BE A Tract
&= 4 King |
- Bish
o _'d__f‘"_“»/ P\* § o "S-r."' - g H %%ﬁ Jalarid 'l'rm':.rp
I Ia\ﬁh}é ° L 7 L.
% G & = LA - Y @ % i
4 ' & W. s ” & ," - ﬁ‘d‘, Islnn: %4\50 “ r" !no Rindge 5 =
g? L ! ' A\ -“L". Tract 1 g,
o LI : 3 % 2 ."» ; \ 0, > 3
o —1 [ % e W s -
o i‘-"" -y e %Z,‘a’
i Mabandt . 3 -
8 A - %
il N 5 acon tsiad Fower Bobarts

Veale Tract &
F
" ot .,
Palm b0 &
) Discovery T'“: XA Upper Janes
Bay ~ el sau B }:%5.; Tract
e Comat &
T v Cone ke oy
o

1
Ol‘wnodé.
act ‘%

2 3 vw"'of"
L‘. II-‘{-; Union Islang
FOUNDATION SAND A
F‘?::r "":m._ ~ s i 19
CRR 5'5 I| Pu:au:f:ﬁ::lﬂ Ll_r\\ ’
Pico-Naglee District ‘Q\ .
«  0.00-0.10 N |
gy (- prsgncl Vo
0.11-0.20 \ T
0.21-0.30 ey ra
C‘lilﬂ ‘ud\:ﬂ; )
¢ 0.31-040 L= = 2
. :
“ 0.41-0.50 1.
B 0.51-0.60
Delta Risk Management Strategy (DRMS) Calculated CRR for
Levee Fragility Foundation Sand Layer Figure

M 5.5 6-11

Project No. 26815621




Peat & Organic soils

Shear Stress

Range of compatible strain

ineral soils

Peat & Organic soils

Shear Strain

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Strain Compatible Strength
Peat vs Mineral Soil

Figure
6-12




Depth (m)

Sherman Island
0

Density (Mg/m3)
1

V, (m/s)

0
1 Levee:
sand, [/
| clay %
5 - %
Z
/
1 77
10 - Peat,
1 organic
clay
15 -
1 %%%
%%%
%%%
%%%
%%%
| 9
20 1 silty clay 44
' /o
%%%
%%%
%%%
%%%
' 2é4
25
Sand

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Typical Vs Profile
Sherman Island

Figure
6-13




Modulus Reduction (G/Gmax)

1.0 #

= —F*m
| D ~d
J] K
N \+\\\ \
N N
0.8 it 5\
N
Ni \\
N
N N\
0.6 - K
A X
AN
- —¢—12 kPa: Mean A \.\ \
0.4 —m— 12 kPa: Mean +1 sigma \
] N
- 12 kPa: Mean -1 sigma - x\\
0.2 [ >40 kPa: Mean N\

. N
L | —%—>40 kPa: Mean +1 sigma D
| | —e—>40 kPa: Mean -1 sigma ‘

0.0 N I A B MW R ENY ‘ |

0.0001 0.001 0.01 0.1 1 10

Shear Strain (%)

Delta Risk Management Strategy (DRMS)
Levee Fragility

URS Project No. 26815621

G/G,,, Curves for

Peat
(Wehling et al., 2001)

Figure
6-14a




\
J

Equivalent damping ratio (%

30

IR EEE L[|
| —e—12kPa: Mean
o5 || —m—12kPa: Mean+1sigma //_
E 12kPa: Mean-1sigma // »
B >40kPa: Mean 7 //
200 | /o X
|| —x—>40kPa: Mean+1sigma / 7’i'
| _e—>40kPa: Mean-1sigma / e 7/
15 - ’jﬁ »
10
52 | “ T \B‘K ;
———o o
0
0.0001 0.001 0.01 0.1 1 10

Shear Strain (%)

Delta Risk Management Strategy (DRMS)

Levee Fragility Damping Curves for

Peat
(Wehling et al., 2001)

URS Project No. 26815621

Figure
6-14b




G/Gmax

1‘ — Tr—l—l-l-'_ v v v llllll v v v llllll v v v llllll v v LI 30
ST ~ -
09 P S N N - - -7
3 \N N -
\ N -~ N
0.8 \ AN /
\ AN /7
s \ N Ve
\ 7
07 | N e
\ -1 20
- \ \
\
0.6 P \ =
\\ \ . 7 8\0/
= = = = Sand (Seed & Idriss,1970) \ N , d ?
05 F Free Field Peat (Wehling et al,2001 12 kPa) \\ \ 7 1 <=
[ - — — - Under Levee Peat (Wehling et al,2001 40 kPa) \// N %
04 Clay (Vucetic & Dobry,1991 PI = 30) A ' /\\/ o
L / N
/ X \ -1 10
0.3 / s \
Ve
- / Ve AN
7 N7 N
0.2 _ AN N\
-7 \ ST
[ P ol === “S A
——————————— s = ~
0.1 - = S o _
O_—T—I Illlll' [l [l Illlll' [l [l IIIIII' [l [l IIIIII' [l |T|§|hﬁo
0.0001 0.001 0.01 0.1 1 10
Shear Strain, y (%)
Delta Risk Management Strategy (DRMS)
Levee Fragility Modulus and Damping Curves used in Figure
Dynamic Analysis 6-15
URS Project No. 26815621




0.40 T T T 1711 T T TTTT T T T 1711

— — Target M5.5 -
Target M6.5
Target M7.5

030 —

Spectral Acceleration(g)
o
N
o

010 |— —
0.00 I I I I I )
0.01 0.1 1 10
Period (s)
Delta Risk Management Strategy (DRMS) Target Response Spectra for )
Levee Fragility Figure
M5.5 @ 20km, M6.5 @ 20km, and 6-16
URS Project No. 26815621 M7.5 @ 75km




Acceleration (g)

Velocity (cm/sec)

Displacement (cm)

10

0

N
o

Time (sec)

10 15 20 25
Time (sec)

B | | | | i
- | | —
0 10 15 20 25

Time (sec)
= | | | | =
- | | | | =
0 10 15 20 25

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Spectrally-Matched Time history for M 5.5 Event
for 1991 Sierra Madre Earthquake
at Station USGS 4734, 360 deg Component

Figure
6-17




Acceleration (g)

0.1

0.05

-0.05

-0.1

Velocity (cm/sec)

Displacement (cm)

10

-10

URS

Project No. 26815621

for 1991 Sierra Madre Earthquake
at Station USGS 4734, 270 deg Component

| | | |
0 10 15 20 25
Time (sec)
I
B | | | ]
| |
10 15 20 25
Time (sec)
[ | | _]
- | | | =
10 15 20 25
Time (sec)
Delta Risk Management Strategy (DRMS)
Levee Fragility Spectrally-Matched Time History for M 5.5 Event Figure




Acceleration (g)

Velocity (cm/sec)

Displacement (cm)

o
N

o

o
R

40

40

0 10

Time (sec)

20

URS Project No. 26815621

at Station Wildlife Liquefaction Array,
090 deg Component

— | | | ]
0 10 20 30
Time (sec)
|
— | ]
0 10 20 30
Time (sec)
Delta Risk Management Strategy (DRMS) Spectrally-Matched Time History for M 6.5 Event
Levee Fragility for 1987 Superstition Hills Earthquake Figure




Acceleration (g)

Velocity (cm/sec)

Displacement (cm)

o
N

o

o
R

40

40

0 10

Time (sec)

20

URS Project No. 26815621

at Station Wildlife Liquefaction Array,
360 deg Component

— | | | ]
0 10 20 30
Time (sec)
|
— | ]
0 10 20 30
Time (sec)
Delta Risk Management Strategy (DRMS) Spectrally-Matched Time History for M 6.5 Event
Levee Fragility for 1987 Superstition Hills Earthquake Figure




Acceleration (g)

Velocity (cm/sec)

Displacement (cm)

0.1

o

40

o

A
o

40

URS

Project No. 26815621

000 deg Component

20 40 60
Time (sec)
| ' | _
| | | ]
20 40 60
Time (sec)
| ' | ]
W\/—\/‘\——\/\J\'—\,—’\,W —
| | | ]
20 40 60
Time (sec)
Delta Risk Management Strategy (DRMS) Spectrally-Matched Time History for M 7.5 Event
Levee Fragility for 1992 Landers Earthquake Figure
at Station Hemet Fire Station, 6-21




Acceleration (g)

Velocity (cm/sec)

Displacement (cm)

0.1

o

40

o

A
o

40

URS

Project No. 26815621

090 deg Component

20 40 60
Time (sec)
| ' | _
| | | ]
20 40 60
Time (sec)
| ' | ]
W __
| | | ]
20 40 60
Time (sec)
Delta Risk Management Strategy (DRMS) Spectrally-Matched Time History for M 7.5 Event
Levee Fragility for 1992 Landers Earthquake Figure
at Station Hemet Fire Station, 6-22




0.25

0.20

Spectral Acceleration(g)
o
-
(6]

o
[
o

0.05

0.00

————— Sierra Madre Eq, 270 deg
— - — Sierra Madre Eq, 360 deg
Target

0.01

0.1

1
Period (s)

10

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Comparison of Response Spectra
for M 5.5 Event

Figure
6-23




0.50

0.40 —

Spectral Acceleration(g)
o
w
o

o
)
o

0.10

0.00

Target
— - — Superstition Hills, 360 deg
————— Superstition Hills, 270 deg

0.01

0.1

1
Period (s)

10

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Comparison of Response Spectra
for M 6.5 Event

Figure
6-24




0.20 T T T 711 T T T T T T 11711
Target
B — - — Landers, 000 deg
————— Landers, 090 deg
\ \\

0.16
D0.12

o
9
@
o

]

(8}

[8)
<
Ic
5

[¢]
50.08

0.04

0.00 N I N

0.01 0.1 1 10
Period (s)
Delta Risk Management Strategy (DRMS) _
Levee Fragility Comparison of Response Spectra Figure
for M 7.5 Event 6-25

URS

Project No. 26815621




Elevation (ft)

FOS =1.95

FOS=1.13 /
40 i T | T T | T T | T | T ]
20 + Island Side Slough Side —
0 B -~ = = = = = = — — B
2200 - - - - - - - - = -
40 F _
-60 Dense Sand ]
-80 _
L Fat Clay 4
_100 | | | | | | | | | | | | | | | | | | | | | |
-300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300
Distance (ft)
Unit Weight . ,
Type (nch ) ¢’ (psf) ) c (psf)
Fill 115 32 50 - -
Peat 70 28 120 18 140
Dense Sand 125 38 0 -
Delta Risk Management Strategy (DRMS) ]
Levee Fragility Bradford Island - Station 169+00 Figure
Stability Analysis - Long Term 6-26
URS Project No. 26815621




20 i \ \ i
10 - Slough Side 7 Fill Island Side -
o mr-—>>">">"=>">"="—-———-7 —/~ Clay-Silt— o
10 L Peat T T - === 7
20 B
-30 - Sand B
-40 ‘ \ | \
0 50 100 150 200
it Weigh
Type U”'t(pcf)'g t ¢ ¢’ (psf) o ¢ (psf)
Fill 115 35 50
Clay-Silt 90 32 100 - -
Peat 70 28 120 18 140
Dense Sand 125 38 0 - -

250

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Holland Island - Station156+00
Stability Analysis - Long Term

Figure
6-27




Elevation (ft)

FOS =1.29

FOS =1.60 /
40 i T | T | T T | T ]
20 — Slough Side Island Side —
oE-————— - < ]
20 - T
40 + _
60 £ Loose Sand —
-80 — Dense Sand ]
00— L ey | L]
-300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300
Distance (ft)
Unit Weight . )
Type (0ch ) ¢’ (psf) () ¢ (psf)
Sandy Fill 115 30 0 - -
Peat 70 28 120 18 140
Loose sand 125 32 0 - -
Dense Sand 125 38 0
Delta Risk Management Strategy (DRMS) )
Levee Fragility Sherman Island - Station 650+00 Figure
Stability Analysis - Long Term 6-28
URS Project No. 26815621




Elevation (ft)

T | T | T T | T
20  Slough Side Island Side —
0 - - - _ _ _ _ _ vy Y=Yyt T
20 + T
40 _|
60 £ Loose Sand —|
-80 Dense Sand ]
100 — | . | . | | | . | . | | | | . | L
-300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300
Distance (ft)
Type Umt(:)/\é%'ght o ¢’ (psf) ) ¢ (psf)
Sandy Fill 115 30 0 - -
Peat 70 28 120 18 140
Loose sand 125 32 0 - -
Dense Sand 125 38 0
Delta Risk Management Strategy (DRMS) )
Levee Fragility Sherman Island - Station 650+00 Figure
Stability Analysis - Seismic 6-29
URS Project No. 26815621




Elevation (ft)

Project No. 26815621

50 —
25 —
0 - o -
25 — T 1| I
_50 -
-75 t—
100 : : : | | | | | | | |
-300 250 200 -150 -100 50 0 50 100 150 200 250 300
Distance (ft)
Legend
L1 - LeveeFill
1 - Free Field Peat
0 - Under Levee Peat
0 - Sand
] - Dense Sand
Delta Risk Management Strategy (DRMS)
Levee Fragility Finite Element Model for Seismic Analysis Figure
sherman Island - Station 650+00 6-30




Displacement (ft)

7.0

6.0

5.0

4.0 4

3.0

——M7.5H1
A M7.5H2
—— M6.5,H1
@ M6.5,H2
—k—M5.5H1
—>—M5.5,H2

2.0 A

1.0 A

0.0

_y——%

0.1

0.2 0.3 04 05 e
PGA (g)
peta Risk Mal? agemFe i 'Srt rategy (DRMS) Calculated Newmark Displacements
evee rragl |ty .
Sherman Island - Sta. 650+00 Fg_;rf

URS

Project No. 26815621

35 Feet of Peat




Displacement (ft)

6.0

—— M7.5H1
A M7.5H2
5.0 —— M6.5,H1
@ M6.5,H2
—¥— M5.5,H1
—>— M5.5,H2
4.0
A
3.0
2.0
1.0
o
0.0 ; ; ;
0.0 0.3 0.4 0.5 0.6
PGA (9)
Delta Risk Management Strategy (DRMS) .
Levee Fragility Calculated FLAC Displacements Figure
Sherman Island - Sta. 650+00 6.32

URS

Project No. 26815621

35 Feet of Peat




Elevation (ft)

K,=0.24 K,=0.19
40 T | T T T T T T | T | T ]
20 Island Side Slough Side
o~ AL T === =
o0k - -7 — __
- Loose Sand .
-40
-60 — Dense Sand ]
-80
L Fat Clay 4
-100 L l L l L l l L l L l L l L l L l L l L l L l L l l L l L
-400 -350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300 350 400
Distance (ft)
Unit Weight . )
Type (pch ) ¢’ (psf) ) c (psf)
Fill 115 32 50
Loose Sand 125 32 0
Dense Sand 125 38 0

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Idealized Section
Stability Analysis - Seismic
No Peat

Figure
6-33




Elevation (ft)

40 T | T T T T
Island Side

Slough Side

N
o
I
i

Loose Sand

-60 Dense Sand

-80 Fat CI
- al a)
-100 1 l 1 l 1 l 1 l 1 l 1 l 1 l 1 l yl l 1 l 1 l 1 l 1 l 1 l 1 l 1

-400 -350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300 350 400
Distance (ft)

Unit Weight . ,
Type (pcf)g ) ¢’ (psf) ) c (psf)
Fill 115 32 50 - -
Peat 70 28 120 18 140
Loose Sand 125 32 0 - -
Dense Sand 125 38 0

Delta Risk Management Strategy (DRMS)

> Idealized Section
Levee Fragility

Stability Analysis - Seismic Fgggff
URS Project No. 26815621 5 Feet of Peat -




Elevation (ft)

40 T | T T T T
Island Side

T T T | T | T
— Slough Side

Loose Sand
-40

Dense Sand ]

-80 Fat CI
- al al -
-100 1 l 1 l 1 l 1 l 1 l 1 l 1 l 1 l yl l 1 l 1 l 1 l 1 l 1 l 1 l 1

-400 -350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300 350 400
Distance (ft)

Unit Weight . ,
Type (pcf)g ) ¢’ (psf) ) c (psf)
Fill 115 32 50 - -
Peat 70 28 120 18 140
Loose Sand 125 32 0 - -
Dense Sand 125 38 0

Delta Risk Management Strategy (DRMS)

> Idealized Section
Levee Fragility

Stability Analysis - Seismic Fgggge
URS Project No. 26815621 15 Feet of Peat -




Elevation (ft)

T T T T [ T I '
20  Island Side Slough Side
0 |- N~ e =
20 B Peat }/\é /\ Loose Sand B
-40
-60 Dense Sand —
-80
L Fat Clay _
_100 | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
-400 -350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300 350 400
Distance (ft)
Unit Weight . ,
Type (pch ) ¢’ (psf) ) c (psf)
Fill 115 32 50 - -
Peat 70 28 120 18 140
Loose Sand 125 32 0 - -
Dense Sand 125 38 0
Delta Risk Management .S.trategy (DRMS) Idealized Section
Levee Fragility Stability Analysis - Seismic F'BQgr:
URS Project No. 26815621 25 Feet of Peat )




Elevation (ft)

60

T | T T T | T T | T T | T | T
40 L Island Side Slough Side |
20 — —
o N AN\ A ———— === = — = Ve — — — — ]
20 Bay Deposits
-40
L Dense Sand
-60 ! I ! I ! I ! I ! I ! I ! I ! I ! I I ! I ! I ! I ! I I !
-400 -350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300 350 400
Distance (ft)
Unit Weight , )
Type (pch o ¢’ (psf) ) c (psf)
Sandy Fill 115 30 50 - -
Bay Deposit 110 0 300 0 300
Sand 125 38 0 - -
Delta Risk Management Strategy (DRMS) . .
Levee Fragility Idealized Section Figure
Stability Analysis - Seismic 6-37

Project No. 26815621

URS

Suisun Marsh




Elevatrion (ft)

5 Mean Tide +3 NAVD
0 — P an N =
4 4
® 4
_25 o
L 3 3] 3
-50
-75 2 2 2
-100 1 1 1
-400 -350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300 350 40P
Dsistance( ft)
Legend
L] - LeveeFill
1 - Sand
B - Dense Sand
B - Stiff Clay
Delta Risk Management Strategy (DRMS)
Levee Fragility Finite Element Model for Seismic Analysis|  Figure

Project No. 26815621

Idealized Section - No Peat

6-38




Elevatrion (ft)

5 )
o Meanzlde +3 NAVD
0 — . ‘L\; 11 -
B o A o2 -
_25 1
N 5 3T 3 ]
-50
-75 2 2 2
-100 o e 1
-400 -350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300 350

Legend

L] - LeveecFil

LJ - Free Field Peat

B - Under Levee Peat
J - Sand

B - Dense Sand

[

- Stiff Clay

Dsistance( ft)

DO

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

Finite Element Model for Seismic Analysis
Idealized Section - 5 ft Peat

Figure
6-39




Elevatrion (ft)

6 Mean Tide +3 NAVD
0 PR =
C > 4
-25 ¥ I4
3 3 3
-50
-75 2 2 2
-100 o & 1
-400 -350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300 350
Dsistance( ft)
Legend
L1 - LeveefFil
1 - Free Field Peat
B - Under Levee Peat
J - Sand
B - Dense Sand
B - siiff Clay
Delta Risk Management Strategy (DRMS)
Levee Fragility Finite Element Model for Seismic Analysis Figure
Idealized Section - 15 ft Peat 6-40

URS Project No. 26815621

00



Elevatrion (ft)

6 Mean Tide +3 NAVD
0 — T =
5 5
| 4
-25 ;
(‘3 3 3 m
-50
-75 2 2 2
-100 ; : :
-400 -350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300 350 400
Dsistance( ft)
Legend
L1 - LeveefFil
1 - Free Field Peat
B - Under Levee Peat
1 - Sand
B - Dense Sand
E - stiff Clay
Delta Risk Management Strategy (DRMS)
Levee Fragility Finite Element Model for Seismic Analysis|  Figure

Project No. 26815621

Idealized Section - 25 ft Peat

6-41




Elevatrion (ft)

Mean Tide +3 NAVD

f WA
=

(N )

mlal =

1
(N -
-

Legend

[J - LeveeFil
B - Bay Deposits
J - Sand
=

- Stiff Clay

Dsistance( ft)

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

Finite Element Model for Seismic Analysis
Suisun Marsh Section

Figure
6-42




(@))
1
C 0-4
o
= 0.2 Point 4
T 0.0 Elev. -15 ft
[h) (Top of
© 0.2 Loose Sand)
O _04 | | | | | | | | | | | | | | | | | | | | | | | | | | |
2 0 10 20 30 40 50 60
Time - sec
o
1
(- 0.4 __
o -
— 0.2 = Point 3
© 00 WMWVWWWMMWNWWWMWWW Elev. -40 f
Q B (Bottom of
) -0.2 B Loose Sand)
o _04 | | | | | | | | | | | | | | | | | | | | | | | | | | |
<LE) 0 10 20 30 40 50 60
Time - sec
(@)}
1
- 04 r
o -
— 0.2 L Point 2
S 0.0 WWMWWW Elev. -80.0 ft
() I (Bottom of
o) -0.2 C Dense Sand)
U _04 | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04
o -
e 0.2 = Point 1
S 0.0 ZWMWMWMW‘MMWMMWW”VWWWMV"_ Elev. -100.0 ft
i,) 02 - (Base)
8 _04 B | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along Free Field Column: Island Side| Figure
(Input Motion: M 7.5 Horizontal-1 PGA 0.20g9) 6-43

URS

Project No. 26815621

Idealized Section - No Peat




Loose Sand)
|

30 40 50

60

o

1

- 04

(@)

— 0.2 Point 5

© 0.0 Elev. 11 ft
fL

@ 02 (Crest of Levee)

8 _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 |

<°,:’ 0 10 20 30 40 50 60

Time - sec

o

1

c 04

(@) L

— 0.2 L Point 4

T 0.0 WWMWM]\MWWWMWI\WNVWWW Elev. -10 ft

2 02 & (Top of

q_) -

O -04

o

<

© o o
o N B

Point 3
Elev. -15 ft
(Bottom of

Loose Sand)

Acceleration - g
S o
AN

1
0 10 20 30 40 50 60
Time - sec
(@)}
c 04 —
o L
— 0.2 L Point 2
T 0.0 WWMMMWMWWMWWV— Elev. -80.0 ft
Q - (Bottom of
o) -0.2 C Dense Sand)
O _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
(@)}
c 04 —
O 02+ ;
+— - Point 1
T 0.0 WMWWNWMWWWWWWWWV_ Elev. -100.0 ft
i) 02 - (Base)
Q C | | | | | |
O _04 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along the Center Line of Levee Figure
(M 7.5 Horizontal-1 PGA 0.209) 6-44
U'Rs Project No. 26815621 Idealized Section - No Peat




(@))
1

c 0.4 __

o -

— 02 = Point 4
T 0.0 Elev. -15 ft
[h) (Top of

I} 0.2 - Loose Sand)
O _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

i 0 10 20 30 40 50 60

Time - sec

o

1
(- 0.4 __
o -

— 0.2 = Point 3
T 0.0 Elev. -40 ft
Q B (Bottom of

) -0.2 B Loose Sand)
o _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
<LE) 0 10 20 30 40 50 60

Time - sec
(@)}
1
- 04 N
o -

— 0.2 L Point 2
T 0.0 WWVWWWW%WWWNWWMWW_ Elev. -80.0 ft
() I (Bottom of
o) -0.2 C Dense Sand)
O _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60

Time - sec
(@)}
1
c 04
o -

e 0.2 = Point 1
T 0.0 WMMMMMWW}%WWWV— Elev. -100.0 ft
i,) 02 - (Base)
8 _04 B | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60

Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along Free Field Column: Water Side|  Figure
(Input Motion: M 7.5 Horizontal-1 PGA 0.20g) 6-45
U'Rs Project No. 26815621 Idealized Section - No Peat




Acceleration - g

Acceleration - g

Acceleration - g
S
N

0.4
0.2 Point 5
0.0 Elev. -10 ft
0.2 (Top of Peat)
_04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
0 10 20 30 40 50 60
Time - sec
0.4
0.2 Point 4
0.0 Elev. -15 ft
0.2 (Bottom of Peat)
_04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
0 10 20 30 40 50 60
Time - sec
04 —
0.2 — Point 3
0.0 MW%WMMMUWW\\NM“MWWW#%W Elev. -40 ft
. (Bottom of

Loose Sand)

O
N

1
0 10 20 30 40 50 60
Time - sec
(@)}
c 04 —
o -
— 0.2 L Point 2
© 00 *WWWMMWMNWWWWMMWW Elev. -80.0 ft
Q - (Bottom of
> -0.2 — Dense Sand)
O _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
(@)}
c 04 —
O 02+ ;
+— - Point 1
B 0.0 Pawsiemyirmisind Wi Ayt st AN g A M AN i~ Eley. 1000 1
i) 02 - (Base)
Q C | | | | | |
O _04 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along Free Field Column: Island Side|  Figure
(Input Motion: M 7.5 Horizontal-1 PGA 0.20g9) 6-46

URS

Project No. 26815621

Idealized Section - 5 Feet of Peat




(@)]
1
c 04
o
— 0.2 Point 6
© 0.0 Elev. 11 ft
C f L
2 02 (Crest of Levee)
8 _0 4 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
< 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04 -
o -
pur 0.2 L Point 5
© 00 Elev. -10 ft
L oo [ (Top of Peat)
8 _04 B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
b 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04 N
o -
- 0.2 L Point 4
T 0.0 MWWWWNMMWM\WW[VWWMMN‘MWMW Elev. -15 ft
2 02 (Bottom of Peat)
8 _O 4 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
(@)}
c 04 —
o -
= 0.2 B Point 2
T 00 *WMMWWMMWMWWWWWMW” Elev. -80.0 ft
Q - (Bottom of
o) -0.2 C Dense Sand)
O _04 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
(@)}
c 04 —
o -
— 0.2 - Point 1
T 0.0 WW‘WMWWMMWWWWW“M"— Elev. -100.0 ft
i) 02 - (Base)
8 _O 4 B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along the Center Line of Levee Figure
(M 7.5 Horizontal-1 PGA 0.209) 6-47
U'Rs Project No. 26815621 Idealized Section - 5 Feet of Peat




(@))
1

C 0-4
o

— 02 Point 4
T 0.0 Elev. -15 ft
[h) (Top of

© 0.2 Loose Sand)
O _04 | | | | | | | | | | | | | | | | | | | | | | | | | | |

2 0 10 20 30 40 50 60

Time - sec

o

1
(- 0.4 __
o -

— 0.2 = Point 3
T 0.0 Elev. -40 ft
Q B (Bottom of

) -0.2 B Loose Sand)
o _04 | | | | | | | | | | | | | | | | | | | | | | | | | | |
<LE> 0 10 20 30 40 50 60

Time - sec
(@)}
1
- 04 r
o -

— 0.2 L Point 2
S 0.0 *WMWWM%WWWW Elev. -80.0 f
() I (Bottom of
o) -0.2 C Dense Sand)
O _04 | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60

Time - sec
(@)}
1
c 04
o -

e 0.2 = Point 1
T 0.0 WMMWMWWMMWWWMWWWWVV— Elev. -100.0 ft
i,) 02 - (Base)
8 _04 B | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60

Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along Free Field Column: Water Side|  Figure
(Input Motion: M 7.5 Horizontal-1 PGA 0.20g) 6-48

URS

Project No. 26815621

Idealized Section - 15 Feet of Peat




Point 5
Elev. -10 ft
(Top of Peat)

60
Time - sec
(@)]
1
c 04
o
— 0.2 Point 4
© 00 Elev. -25 ft
2 0.2 (Bottom of Peat)
8 _0 4 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
b 0 10 20 30 40 50 60
Time - sec
(@)]
1
c 04
o -
= 0.2 - Point 3
E 0.0 WWWWMWMWWWWMMW Elev. -40 ft
Q 0.2 . (Bottom of
) < L Loose Sand)
O _O 4 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
2 0 10 20 30 40 50 60
Time - sec
(@)]
c 04
o -
= 0.2 B Point 2
T 00 WWWMWWMWMW“WMWW Elev. -80.0 ft
Q - (Bottom of
o) -0.2 C Dense Sand)
O _04 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
(@)]
c 04
O 02+ ;
— - Point 1
T 0.0 WMWWMWMW Elev. -100.0 ft
i) 02 - (Base)
8 _O 4 B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along Free Field Column: Island Side|  Figure
(Input Motion: M 7.5 Horizontal-1 PGA 0.20g9) 6-49
U'Rs Project No. 26815621 Idealized Section - 15 Feet of Peat




(@)]
1
c 04
o
— 0.2 Point 6
T 0.0 Elev. 11 ft
E (Crest of Levee)
— -0.2
8 _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
< 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04
o
— 0.2 Point 5
© 00 Elev. -10 ft
5 (Top of Peat)
— -0.2
8 _0 4 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
b 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04 N
@] L
— 0.2 L Point 4
T 0.0 WWWMMWW&MWW Elev. -35 ft
Q B (Bottom of Peat)
— -0.2
8 _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
(@)}
c 04 —
o -
= 0.2 L Point 2
S 0.0 pamsserymusabi AN AN AR vt e —— Eler. 800
- (Bottom of
% -0.2 — Dense Sand)
O _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
(@)}
c 04 —
O 02+ ;
— - Point 1
T 0.0 *WWMWNMWWWM%WP— Elev. -100.0 ft
9 02 N (Base)
8 _04 B 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along the Center Line of Levee Figure
(M 7.5 Horizontal-1 PGA 0.209) 6-50
U'Rs Project No. 26815621 Idealized Section - 15 Feet of Peat




(@))
1
c 0.4 __
o L
— 02 = Point 4
T 0.0 Elev. -15 ft
(O] (Top of
I} 0.2 - Loose Sand)
(&) _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
2 0 10 20 30 40 50 60
Time - sec
o
1
(- 0.4 __
o L
— 0.2 = Point 3
T 0.0 Elev. -40 ft
Q B (Bottom of
) -0.2 B Loose Sand)
(&) _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
<LE) 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04 [
o L
— 0.2 L Point 2
S 0.0 *wmemMWMWWMM»W Elev. -80.0 ft
() I (Bottom of
o) -0.2 C Dense Sand)
(&) _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04
o L
e 0.2 = Point 1
T 0.0 WMMMWMWNMMWNWWNMM*WMV— Elev. -100.0 ft
QL 02 (Base)
8 _04 C | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along Free Field Column: Water Side|  Figure
(Input Motion: M 7.5 Horizontal-1 PGA 0.20g) 6-51
U'Rs Project No. 26815621 Idealized Section - 15 Feet of Peat




(@)

1

c 04 [

o -

— 0.2 L Point 5

© 0.0 Elev. -10 ft
- Top of P

Q 02 L (Top of Peat)

8 _0 4 _ 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |

<°,:’ 0 10 20 30 40 50 60

Time - sec

(@)

1

- 04

o

— 0.2 Point 4

E 0.0 Elev. -35 ft

2 0.2 (Bottom of Peat)

8 _04 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |

2 0 10 20 30 40 50 60

Time - sec

© o o
o N B

N Point 3
Elev. -40 ft
. (Bottom of

Loose Sand)

Acceleration - g
S
N

_O 4 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
0 10 20 30 40 50 60
Time - sec
(@)}
c 04
o L
— 0.2 L Point 2
S 00 M«WW%MMMNWWWWWMMNW Elev. -80.0
Q - (Bottom of
o) -0.2 C Dense Sand)
O _O 4 | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
2 0 10 20 30 40 50 60
Time - sec
(@)}
c 04
O 02+ ;
+— - Point 1
T 0.0 WWMWMWNWWMWMWW"— Elev. -100.0 ft
i) 02 - (Base)
8 . | | | | | |
O _O 4 | | | | | | | | | | | | | | | | | | | | | | | |
2 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration ]
Levee Fragility Time Histories Along Free Field Column: Island Sidel ~ Figure
(Input Motion: M 7.5 Horizontal-1 PGA 0.20g9) 6-52
U'Rs Project No. 26815621 Idealized Section - 25 Feet of Peat




(@)]
1
c 04
o
— 0.2 Point 6
T 0.0 Elev. 11 ft
E (Crest of Levee)
— -0.2
8 _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
< 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04
o
— 0.2 Point 5
© 00 Elev. -10 ft
5 (Top of Peat)
— -0.2
8 _0 4 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
b 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04 N
@] L
— 0.2 L Point 4
© 0.0 WMWMMAWMMWNWWWMWWWW Elev. -35 ft
Q B (Bottom of Peat)
— 02 —
8 _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
(@)}
c 04 —
o -
= 0.2 L Point 2
S 0.0 *WWANMMWMM‘W&WMMMMWW Elev. -80.0 f
- (Bottom of
% -0.2 — Dense Sand)
O _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
(@)}
c 04 —
O 02+ ;
— - Point 1
T 0.0 *WWWWMWMWMMMNMWW Elev. -100.0 ft
9 02 N (Base)
8 _04 B 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
2 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along the Center Line of Levee Figure
(M 7.5 Horizontal-1 PGA 0.209) 6-53
U'Rs Project No. 26815621 Idealized Section - 25 Feet of Peat




(@))
1
c 0.4 __
o L
— 02 = Point 4
T 0.0 Elev. -15 ft
[h) (Top of
I} 0.2 - Loose Sand)
(&) _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
2 0 10 20 30 40 50 60
Time - sec
o
1
(- 0.4 __
o L
— 0.2 = Point 3
T 0.0 Elev. -40 ft
Q B (Bottom of
) -0.2 B Loose Sand)
(&) _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
<LE) 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04 [
o L
— 0.2 L Point 2
C 0.0 WMMNW;J\MWW%WWWMW Elev. -80.0 ft
() I (Bottom of
o) -0.2 C Dense Sand)
(&) _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04
o L
e 0.2 = Point 1
T 0.0 WMMWNWNMWMWMWWWWV— Elev. -100.0 ft
QL 02 (Base)
8 _04 C | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along Free Field Column: Water Side|  Figure
(Input Motion: M 7.5 Horizontal-1 PGA 0.20g) 6-54
U'Rs Project No. 26815621 Idealized Section - 25 Feet of Peat




(@))
1
c 0.4 __
o L
— 02 = Point 4
T 0.0 Elev. 0 ft
[h) (Top of
o -0.2 — Bay Deposit)
(&) _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
2 0 10 20 30 40 50 60
Time - sec
o
1
(- 0.4 __
o L
— 0.2 = Point 3
S 00 WWWWMWWWMWWWWN Elev. -40 ft
Q B (Bottom of
o -0.2 — Bay Deposit)
(&) _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
<LE> 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04
o L
— 0.2 L Point 2
T 0.0 WWWMWMMWHWMWWMM’_ Elev. -80.0 ft
() I (Bottom of
o) -0.2 C Dense Sand)
(&) _04 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60
Time - sec
(@)}
1
c 04
o L
= 0.2 Point 1
S 00 &WWNM{WMWYMWWWWMW* Elev. -100.0 ft
i,) 02 - (Base)
8 _04 C | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along Free Field Column: Island Side| Figure
(Input Motion: M 7.5 Horizontal-1 PGA 0.20g9) 6-55
U'Rs Project No. 26815621 Suisun Marsh Section




(@)]
1

c 04
o

— 0.2 Point 5
T 0.0 Elev. 8 ft
E (Crest of Levee)

— -0.2
8 _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 |
< 0 10 20 30 40 50 60

Time - sec

(@)}

1

c 04
o

= 0.2 Point 4
E 0.0 Elev. 0 ft
5 (Top of

© 0.2 Bay Deposit)

U _0 4 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 |
b 0 10 20 30 40 50 60

Time - sec
(@)}
1
c 04
@]

— 0.2 Point 3
T 0.0 Elev. -40 ft
Q (Bottom of

> -0.2 Bay Deposit)
8 -0.4 L

< 60
(@)}

c 04 —
o -

= 0.2 L Point 2

T 0.0 WWWWMWWMWMWWW Elev. -80.0 ft
- (Bottom of

% -0.2 N Dense Sand)
O _04 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 |
2 0 10 20 30 40 50 60

Time - sec
(@)}
c 04 —

O 02+ ;

— - Point 1
T 0.0 WWWW Elev. -100.0 ft
5 | (Base)
— -0.2
8 _04 B 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 |
2 0 10 20 30 40 50 60

Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along the Center Line of Levee Figure
(M 7.5 Horizontal-1 PGA 0.209) 6-56
U'Rs Project No. 26815621 Suisun Marsh Section




(@))
1
C 0-4
o
— 02 Point 4
T 0.0 Elev. -20 ft
[h) 02 (Top of _
o . Bay Deposit)
O _04 | | | | | | | | | | | | | | | | | | | | | | | | | | |
2 0 10 20 30 40 50 60
Time - sec
o
1
(- 0.4 __
o -
— 0.2 = Point 3
T 0.0 WW”&WWMWMWW Elev. -40 ft
Q B (Bottom of
o -0.2 — Bay Deposit)
o _04 | | | | | | | | | | | | | | | | | | | | | | | | | | |
<LE> 0 10 20 30 40 50 60
Time - sec
(@)}
1
- 04 r
o -
— 0.2 L Point 2
@ 00 WMWMMMWMMWWW Elev. -80.0 ft
() I (Bottom of
o) -0.2 C Dense Sand)
U _04 | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60
Time - sec
(@)}
1
- 04 N
O 02} .
— - Point 1
< 00 WWANMNWWWWW«MW Elev. -100.0 f
i,) 02 - (Base)
8 _04 B | | | | | | | | | | | | | | | | | | | | | | | | | | | |
éé 0 10 20 30 40 50 60
Time - sec
Delta Risk Management Strategy (DRMS) Horizontal Acceleration
Levee Fragility Time Histories Along Free Field Column: Water Side|  Figure
(Input Motion: M 7.5 Horizontal-1 PGA 0.20g9) 6-57

URS

Project No. 26815621

Suisun Marsh Section




Displacement (ft)

Acceleration (Q)

o
w

o
N

o
[ERN

0.2
0.1

-0.1
-0.2

URS

Project No. 26815621

15 Feet of Peat

) ) ) ) l ) ) ) l ) ) ) ) l ) ) ) ) l ) ) ) . l_ _l _l . l_ ) ) i
- Normal ! .
N Reverse 4
1 1 1 lr _____ l I l 1 1 1 1 i
0 20 40 60
B ) ) ) ) l ) ) ) l ) ) ) ) l ) ) ) ) l ) ) ) ) l ) ) ) ) _
- || | Yield Acc. =0.11g -
A T -y 7T 1T "
N 1 1 1 l 1 1 1 1 l 1 1 1 1 ]
0 20 40 60
Time (S)
Delta Risk Management Strategy (DRMS) Calculated Newmark Displacements
Levee Fragility M7.5 Horizontal #1 Time History, 0.2g PGA Figure
Idealized Section 6-58




Displacement (ft)

0.12

——M7.5H1 A
A M7.5H2
0.10 —o— M6.5,H1
@®  M6.5,H2
—¥—M5.5,H1
—>— M5.5,H2
0.08
0.06 [
0.04 A
0.02 o
— X
0.00 = = /‘/ :
0 0.1 0.2 0.3 0.4 0.5 0.6
PGA (9)
Delta Risk Management Strategy (DRMS) Calculated Newmark Displacements
Levee Fragility Idealized Section Figure
6-59

URS Project No. 26815621 No Peat




Displacement (ft)

0.7

——M7.5,H1
os A M7.5H2
' ——M6.5,H1
@ M6.5,H2 A
—¥—M5.5,H1
05 —%—M5.5,H2
0.4 1
0.3 A
A
0.2 |
L
0.1 1
A
0.0 L} L
0 0.1 0.2 0.3 0.4 0.5 0.6
PGA (9)
Delta Risk Ma[':\?:em,:err:gﬁitt?tegy (DRMS) Calculated Newmark Displacements Figure
Idealized Section 6g60

URS Project No. 26815621 5 Feet of Peat




Displacement (ft)

6.0

5.0

4.0 1

3.0

2.0

——M7.5,H1
A M7.5H2
—— M6.5,H1
® M6.5H2
—K—Mb5.5,H1
—>— Mb5.5,H2

1.0

0.0

—X
M S \
0.2 0.3 0.4 0.5 0.6
PGA (9)
Delta Risk Management Strategy (DRMS) .
Levee Fragility CalcuIatefldl;l:"v;rggrge[zlisgrllacements Figure
6-61

URS

Project No. 26815621

15 Feet of Peat




Displacement (ft)

6.0

——M7.5,H1
A M7.5H2 /
5.0 —— M6.5,H1
®  M6.5,H2
—¥—M5.5,H1
—>¢—M5.5,H2
4.0
A
3.0
2.0
A
1.0 1
L
0.0 B M #: #
0 0.1 0.2 0.3 0.4 0.5 0.6
PGA (g)
petia Risk Ma[l:\?:emgrr:gﬁitt?tegy (DRMS) Calculated Newmark Displacements Fiqure
Idealized Section 6g62

URS

Project No. 26815621

25 Feet of Peat




Displacement (ft)

16.0

14.0

12.0

10.0

8.0

6.0

4.0

2.0

0.0

——M7.5H1
A M7.5H2
——M6.5,H1
® M6.5H2
—¥—M5.5H1

—>4—M5.5,H2

A
/:
A
o
L
W
0.1 0.2 0.3 0.4 0.5 0.6
PGA (9)
Delta Risk Management Strategy (DRMS) Calculated Newmark Displacements
evee Fragiity Idealized Section Figure
6-63

URS

Project No. 26815621

Suisun Marsh




Displacement (ft)

3.0

——M7.5H1
25 A M7.5H?2 )
—— M6.5,H1
@® - M6.5,H2
2.0
—¥— M5.5,H1
—>— M5.5,H2
15 |
1.0 |
0.5 |
—X
0.0 B B ———=X— : ‘
0 0.1 0.2 0.3 0.4 0.5 0.6
PGA (g9)
Delta Risk Management Strategy (DRMS) Calculated Newmark Displacements
Levee Fragility Idealized Section with Figure
Steep Water Side Slope 6-64

URS

Project No. 26815621

No Peat




Displacement (ft)

4.0

——M7.5H1 /.
35
A M75H2
—— M6.5,H1
3.0
@ M6.5,H2
2.5 —K—M5.5,H1
—>— M5.5,H2 A
2.0 1
15 |
A
1.0
o
05 - A
M
0.0 | n— K= ‘ :
0 0.1 0.2 0.3 0.4 0.5 0.6
PGA (9)
Delta Risk Management Strategy (DRMS) Calculated Newmark Displacements
Levee Fragility Idealized Section with Figure
Steep Water Side Slope 6-65

URS

Project No. 26815621

5 ft Peat




Displacement (ft)

9.0

——M7.5H1
8.0 )
A M7.5H2
7.0 —— M6.5,H1
@ M6.5,H2
6.0
—%—M5.5,H1 A
5.0 —>— M5.5,H2
4.0
3.0
2.0 -
1.0 1
0.0 - —K—
0 0.1 0.2 03 04 05 0.6
PGA (9)
Delta Risk Management Strategy (DRMS) Calculated Newmark Displacements
Levee Fragility Idealized Section with Figure
Steep Water Side Slope 6-66

URS

Project No. 26815621

15 ft Peat




Displacement (ft)

16.0

14.0

12.0

10.0

8.0

6.0

4.0

——M7.5H1
A M7.5H2
—— M6.5,H1
@ M6.5,H2
—K—M5.5,H1

—>%—M5.5,H2

2.0 A

0.0

0.2 0.3 0.4 0.5 0.6
PGA (g9)
Delta Risk Management Strategy (DRMS) Calculated Newmark Displacements
Levee Fragility Idealized Section with Figure
Steep Water Side Slope 6-67

URS

Project No. 26815621

25 ft Peat




JOB TITLE : FLAC Mesh, No PEAT (*1072)
FLAC (Version 5.00) i
| 3.000
LEGEND
22-Jan-07 13:38 2 000
step 13052 B
-4.444E+02 <x< 4.444E+02 i
-4.889E+02 <y< 3.999E+02
| 1.000
User-defined Groups
e I
B sPsw2 |
ANE i/ an . 0.000
I sPsm1
| FILL I
Grid plot
Lo b | -1.000
0 2E 2
| -2.000
| -3.000
| -4.000
1333 Broadway, Suite 800
Oakland, CA 94612 | | |
-3.500 -2.500 -1.500 -0.500 0.500 1.500 2.500 3.500
(*1072)
Delta Risk Management Strategy (DRMS) FLAC Finite Element Model
Levee Fragility for Seismic Analysis Figure
6-68

URS Project No. 26815621

Idealized Section - No Peat




JOB TITLE : FLAC Mesh, 5 ft PEAT

(*1072)

FLAC (Version 5.00)

LEGEND

9-Dec-06 19:22

step 12048
-4.444E+02 <x< 4.444E+02
-4.889E+02 <y< 3.999E+02

User-defined Groups
L

B sPsm2

I sPsm1

. | PEAT

| | ULPEAT

B FILL
Grid plot
‘ I | | O A | ‘

0 2E 2

1333 Broadway, Suite 800
Oakland, CA 94612

L 3.000

| 2.000

L 1.000

. 0.000

| -1.000

| -2.000

| -3.000

| -4.000

-3.500 -2.500 -1.500 -0.500 0.500

(*1072)

1.500 2.500

3.500

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

FLAC Finite Element Model
for Seismic Analysis
Idealized Section - 5 ft Peat

Figure
6-69




JOB TITLE : FLAC Mesh, 15 ft PEAT

(*1072)

FLAC (Version 5.00)

LEGEND

5-Dec-06 11:51

step 130350
Dynamic Time 5.6000E+01
-4.391E+02 <x< 4.391E+02
-4.836E+02 <y< 3.946E+02

User-defined Groups
e

B sPsw2

I sPsm1

| PEAT

|| ULPEAT

B FiLL
Grid plot
Lo bt

0 2E 2

1333 Broadway, Suite 800
Oakland, CA 94612

L 3.000

| -3.000

| -4.000

-3.500

-2.500

-1.500

\
-0.500

(*1072)

\ \
0.500 1.500

2.500

3.500

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

FLAC Finite Element Model
for Seismic Analysis
Idealized Section - 15 ft Peat

Figure
6-70




JOB TITLE : FLAC Mesh, 25 ft PEAT

(*1072)

FLAC (Version 5.00)

LEGEND

9-Dec-06 18:58

step 11028
-4.444E+02 <x< 4.444E+02
-4.889E+02 <y< 3.999E+02

User-defined Groups
L

B sPsm2

I sPsm1

. | PEAT

| | ULPEAT

B FILL
Grid plot
‘ I | | O A | ‘

0 2E 2

1333 Broadway, Suite 800
Oakland, CA 94612

L 3.000

| 2.000

| -3.000

| -4.000

-3.500 -2.500 -1.500 -0.500 0.500

(*1072)

1.500 2.500

3.500

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

FLAC Finite Element Model
for Seismic Analysis
Idealized Section - 25 ft Peat

Figure
6-71




JOB TITLE : CSR Time History, Input Motion M5.5, H1 0.2g

FLAC (Version 5.00)

LEGEND

9-Jan-07 18:42
step 62526
Dynamic Time 2.3000E+01

HISTORY PLOT
Y-axis :
68 sd_csr_zero (141, 17) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

(10
3.000

2000 - M

1.000 K

mﬁﬁq

li=lls —
{ 1

I
oo -{lHfi
IR

-1.000

-2.000

o len 1
LTl 7T ‘u“ |
T A Ly

12 16 20

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

CSR Time History
at Liquefiable Sand Layer
Idealized Section - 5 ft Peat
Input Motion M 5.5 H1, 0.2g

Figure
6-72




JOB TITLE : Pore Pressur Time History, Input Motion M5.5, H1 0.2g

FLAC (Version 5.00)

LEGEND

9-Jan-07 18:42
step 62526
Dynamic Time 2.3000E+01

HISTORY PLOT
Y-axis :
67 sd_pore_pres (141, 17) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

0")

5.000

4.000

3.000

2.000

1.000

25 30 35 40

(10°

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Pore Pressure Time History
at Liquefiable Sand Layer
Idealized Section - 5 ft Peat
Input Motion M 5.5 H1, 0.2g




JOB TITLE : CSR Time History, Input Motion M6.5, H1 0.2g

FLAC (Version 5.00)

LEGEND

9-Jan-07 21:49
step 99815
Dynamic Time 4.0000E+01

HISTORY PLOT
Y-axis :
68 sd_csr_zero (141, 17) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

(10
2.000

1.500 ] H

1.000 ‘
0.500 1 “

0.000

0500 ’ H

-1.000 1 H

-1.500 ] {

-2.000

—
_
]
I

-.
1

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

CSR Time History

at Liquefiable Sand Layer
Idealized Section - 5 ft Peat
Input Motion M 6.5 H1, 0.2g

Figure
6-74




JOB TITLE : Pore Pressur Time History, Input Motion M6.5, H1 0.2g

FLAC (Version 5.00)

LEGEND

9-Jan-07 21:49
step 99815
Dynamic Time 4.0000E+01

HISTORY PLOT
Y-axis :
67 sd_pore_pres (141, 17) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

10

7.000

6.000

5.000

4.000

3.000

2.000

1.000

5 10

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Pore Pressure Time History
at Liquefiable Sand Layer
Idealized Section - 5 ft Peat
Input Motion M 6.5 H1, 0.2g




JOB TITLE : CSR Time History, Input Motion M7.5, H1 0.2g

FLAC (Version 5.00)

(10”
LEGEND

10-Jan-07 2:35
step 134912 2.000
Dynamic Time 5.6000E+01

Y-axis : 1.000
68 sd_csr_zero (141, 17) PRP
X-axis :
1 Dynamic time
-1.000
-2.000 1
10 20 30 40 50
1333 Broadway, Suite 800
Oakland, CA 94612
Delta Risk Management Strategy (DRMS) CSR Time History
Levee Fragility at Liquefiable Sand Layer

) Idealized Section - 5 ft Peat
URS Project No. 26815621 Input Motion M 7.5 H1, 0.2g




JOB TITLE : Pore Pressur Time History, Input Motion M7.5, H1 0.2g

FLAC (Version 5.00)

LEGEND

10-Jan-07 2:35
step 134912
Dynamic Time 5.6000E+01

HISTORY PLOT
Y-axis :
67 sd_pore_pres (141, 17) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

0")

7.000

6.000

5.000

4.000

3.000

2.000

1.000

12 16 20 24

(1001

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

URS

Pore Pressure Time History
at Liquefiable Sand Layer
Idealized Section - 5 ft Peat
Input Motion M 7.5 H1, 0.2g

Figure
6-77




JOB TITLE : CSR Time History, Input Motion M5.5, H1 0.2g

FLAC (Version 5.00)

LEGEND

8-Jan-07 23:18
step 59332
Dynamic Time 2.3000E+01

HISTORY PLOT
Y-axis :
68 sd_csr_zero (141, 15) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

(10~
2.000

1500 - A

1.000 1 “

0500 - “W W

0.000 #1 !{ ‘ 1

i —

-0.500

-1.000 1 u

-1.500

-2.000 1 “ U

: fl
mewq aaAr M mis
| mLL

| ﬂ\

\HM IRRALA IR
iin | U Y

Jm\“‘\ -0 U

Delta Risk Management Strategy (DRMS)

Levee Fragility

CSR Time History
at Liquefiable Sand Layer

URS

Project No. 26815621

Idealized Section - 15 ft Peat
Input Motion M 5.5 H1, 0.2g




JOB TITLE : Pore Pressure Time History, Input Motion M5.5, H1 0.2g

FLAC (Version 5.00)

LEGEND

8-Jan-07 23:18
step 59332
Dynamic Time 2.3000E+01

HISTORY PLOT
Y-axis :
67 sd_pore_pres (141, 15) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

0.900

0.800

0.700

0.600

0.500

0.400

0.300

0.200

0.100

07" )

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Pore Pressure Time History
at Liquefiable Sand Layer
Idealized Section - 15 ft Peat
Input Motion M 5.5 H1, 0.2g

Figure
6-79




JOB TITLE : CSR Time History, Input Motion M6.5, H1 0.2g

FLAC (Version 5.00)

LEGEND

9-Jan-07 21:58
step 95763
Dynamic Time 4.0000E+01

HISTORY PLOT
Y-axis :
68 sd_csr_zero (141, 15) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

(10~

2.000

1.500

1.000

0.500

0.000

-0.500

-1.000

-1.500

|
\ﬂn \H ‘
UL b Tl

d | hr“ | |I|I L

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

CSR Time History
at Liquefiable Sand Layer
Idealized Section - 15 ft Peat
Input Motion M 6.5 H1, 0.2g




JOB TITLE : Pore Pressure Time History, Input Motion M6.5, H1 0.2g

FLAC (Version 5.00)

LEGEND

9-Jan-07 21:58
step 95763
Dynamic Time 4.0000E+01

HISTORY PLOT
Y-axis :
67 sd_pore_pres (141, 15) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

1.000

0.800

0.600

0.400

0.200

30

40 50 60

07" )

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Pore Pressure Time History
at Liquefiable Sand Layer
Idealized Section - 15 ft Peat
Input Motion M 6.5 H1, 0.2g




JOB TITLE : CSR Time History, Input Motion M7.5 H1 0.2g

FLAC (Version 5.00)
(1001 )
LEGEND
10-Jan-07 3:37 2.000
step 130051
Dynamic Time 5.6000E+01 1.500 1
HISTORY PLOT 1.000
Y-axis : (
68 sd_csr_zero (141, 15) PRP 0.500
X-axis : {
1 Dynamic time 0.000 7 ‘ | “ |
-0.500 }
-1.000 ‘ ‘ ‘
-1.500 1
-2.000 1
10 20 30 40 50
1333 Broadway, Suite 800
Oakland, CA 94612
Delta Risk Management Strategy (DRMS) CSR Time History
Levee Fragility at Liquefiable Sand Layer

) Idealized Section - 15 ft Peat
URS Project No. 26815621 Input Motion M 7.5 H1, 0.2g




JOB TITLE : Pore Pressure Time History, Input Motion M7.5, H1 0.2g

FLAC (Version 5.00)

LEGEND

10-Jan-07 3:37
step 130051
Dynamic Time 5.6000E+01

HISTORY PLOT
Y-axis :
67 sd_pore_pres (141, 15) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

0.900
0.800
0.700
0.600
0.500
0.400
0.300
0200 |

0.100

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Pore Pressure Time History
at Liquefiable Sand Layer
Idealized Section - 15 ft Peat
Input Motion M 7.5 H1, 0.2g

Figure
6-83




JOB TITLE : CSR Time Histoory, Input Motion M5.5 H1, 0.2g

FLAC (Version 5.00)

LEGEND

8-Jan-07 20:07
step 59058
Dynamic Time 2.3000E+01

HISTORY PLOT
Y-axis :
68 sd_csr_zero (141, 13) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

(10°

2.000

o ]

1.000 - H

0.500 1

0.000 ‘ h‘“

0500 | u(u

-1.500 1 V H J

-2.000

12 16 20

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

CSR Time History
at Liquefiable Sand Layer
Idealized Section - 25 ft Peat
Input Motion M 5.5 H1, 0.2g




JOB TITLE : Pore Pressure Time Histoory, Input Motion M5.5 H1, 0.2g

FLAC (Version 5.00)

LEGEND

8-Jan-07 20:07
step 59058
Dynamic Time 2.3000E+01

HISTORY PLOT
Y-axis :
67 sd_pore_pres (141, 13) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

0.900

0.800

0.700

0.600

0.500

0.400

0.300

0.200

0.100

(10

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Pore Pressure Time History
at Liquefiable Sand Layer
Idealized Section - 25 ft Peat
Input Motion M 5.5 H1, 0.2g

Figure
6-85




JOB TITLE : CSR Time Histoory, Input Motion M6.5 H1, 0.2g

FLAC (Version 5.00)

LEGEND

8-Jan-07 23:49
step 94557
Dynamic Time 4.0000E+01

HISTORY PLOT
Y-axis :
68 sd_csr_zero (141, 13) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

1.500
1.000

0.500 1 H

|
0.000 |

—

-0.500 1

-1.000 1 H

-1.500

15

20

25 30 35

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

CSR Time History

at Liquefiable Sand Layer
Idealized Section - 25 ft Peat
Input Motion M 6.5 H1, 0.2g

Figure
6-86




JOB TITLE : Pore Pressure Time Histoory, Input Motion M6.5 H1, 0.2g

FLAC (Version 5.00)

LEGEND

8-Jan-07 23:49
step 94557
Dynamic Time 4.0000E+01

HISTORY PLOT
Y-axis :
67 sd_pore_pres (141, 13) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

0.900

0.800

0.700

0.600

0.500

0.400

0.300

0.200 | ‘

0.100

30 40 50 60

(1001

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Pore Pressure Time History
at Liquefiable Sand Layer
Idealized Section - 25 ft Peat
Input Motion M 6.5 H1, 0.2g

Figure
6-87




JOB TITLE : CSR Time Histoory, Input Motion M7.5 H1, 0.2g

FLAC (Version 5.00)

LEGEND

9-Jan-07 5:27
step 127967
Dynamic Time 5.6000E+01

HISTORY PLOT
Y-axis :
68 sd_csr_zero (141, 13) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

(10°

1.500

1.000

0500 | ‘ ‘

0.000 L
i
-0.500 1

-1.000

-1.500

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

CSR Time History

at Liquefiable Sand Layer
Idealized Section - 25 ft Peat
Input Motion M 7.5 H1, 0.2g

Figure
6-88




JOB TITLE : Pore Pressure Time Histoory, Input Motion M7.5 H1, 0.2g

FLAC (Version 5.00)

LEGEND

9-Jan-07 5:27
step 127967
Dynamic Time 5.6000E+01

HISTORY PLOT
Y-axis :
67 sd_pore_pres (141, 13) PRP
X-axis :
1 Dynamic time

1333 Broadway, Suite 800
Oakland, CA 94612

0.900

0.800

0.700 1 T

0.600
0.500 1 ‘
0.400 1 —
0.300
0.200 1 r

0.100

10 12 14 16

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Pore Pressure Time History
at Liquefiable Sand Layer
Idealized Section - 25 ft Peat
Input Motion M 7.5 H1, 0.2g

Figure
6-89




JOB TITLE : Horizontal Displacement Contours, Input Motion M5.5, H1 0.2g

(*1072)

FLAC (Version 5.00)

LEGEND

9-Jan-07 18:42

step 62526
Dynamic Time 2.3000E+01
-1.538E+02 <x< 1.540E+02
-1.988E+02 <y< 1.090E+02

X-displacement contours
-4.00E-01
-2.00E-01
0.00E+00
2.00E-01
4.00E-01
6.00E-01

Contour interval= 2.00E-01

1333 Broadway, Suite 800
Oakland, CA 94612

I 1.000

L 0.500

L 0.000

| -0.500

| -1.000

I -1.500

-1.250

-0.750

-0.250 0.250 0.750

(*1072)

1.250

Delta Risk Management Strategy (DRMS)
Levee Fragility

URS Project No. 26815621

Displacement Contours
Idealized Section - 5 ft Peat
Input Motion M 7.5 H1, 0.2g

Figure
6-90




JOB TITLE : Horizontal Displacement Contours, Input Motion M6.5, H1 0.2g

(*1072)

FLAC (Version 5.00)

LEGEND

9-Jan-07 21:49

step 99815
Dynamic Time 4.0000E+01
-1.538E+02 <x< 1.540E+02
-1.988E+02 <y< 1.090E+02

X-displacement contours
-7.50E-01
-5.00E-01
-2.50E-01
0.00E+00
2.50E-01
5.00E-01
7.50E-01
1.00E+00

Contour interval= 2.50E-01

1333 Broadway, Suite 800
Oakland, CA 94612

I 0.000
‘ I -0.500
-1.000

I 1.000

L 0.500

I -1.500

-1.250

-0.750

-0.250

0.250

(*1072)

1.250

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

Displacement Contours
Idealized Section - 5 ft Peat
Input Motion M 7.5 H1, 0.2g

Figure
6-91




JOB TITLE : Horizontal Displacement Contours, Input Motion M7.5, H1 0.2g

(*1072)

FLAC (Version 5.00)

LEGEND

10-Jan-07 2:35

step 134912
Dynamic Time 5.6000E+01
-1.538E+02 <x< 1.540E+02
-1.988E+02 <y< 1.090E+02

X-displacement contours
-6.00E+00
-5.00E+00
-4.00E+00
-3.00E+00
-2.00E+00
-1.00E+00

0.00E+00
1.00E+00
2.00E+00
3.00E+00

Contour interval= 1.00E+00

1333 Broadway, Suite 800

I 1.000

L 0.500

I 0.000

-0.500

-1.000

I -1.500

Oakland, CA 94612 | | |
-1.250 -0.750 -0.250

0.250

(*1072)

1.250

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

Displacement Contours
Idealized Section - 5 ft Peat
Input Motion M 7.5 H1, 0.2g

Figure
6-92




JOB TITLE : Displacement Contours, Input Motion M5.5, H1 0.2g (*1072)
FLAC (Version 5.00) i
I 1.000
LEGEND
8-Jan-07 23:18 I
step 59332 . 0.500

Dynamic Time 2.3000E+01
-1.906E+02 <x< 1.907E+02
-2.353E+02 <y< 1.460E+02

X-displacement contours
-6.00E-01
-5.00E-01
-4.00E-01
-3.00E-01
-2.00E-01
-1.00E-01
0.00E+00

Contour interval= 1.00E-01

1333 Broadway, Suite 800
Oakland, CA 94612 | |

I 0.000

-0.500

-1.000

I -1.500

| -2.000

-1.500 -1.000

-0.500 0.000 0.500

(*1072)

1.000

1.500

Delta Risk Management Strategy (DRMS)
Levee Fragility

URS Project No. 26815621

Displacement Contours
Idealized Section - 15 ft Peat
Input Motion M 5.5 H1, 0.2g

Figure
6-93




JOB TITLE : Displacement Contours, Input Motion M6.5, H1 0.2g (*1072)
FLAC (Version 5.00) i
I 1.000
LEGEND.
9-Jan-07 21:58 I
step 95763 | 0.500
Dynamic Time 4.0000E+01
-1.906E+02 <x< 1.907E+02 |
-2.353E+02 <y< 1.460E+02
) | 0.000
X-displacement contours
-7.00E-01
-6.00E-01
-5.00E-01 0.500
-4.00E-01 -
-3.00E-01
-2.00E-01
-1.00E-01
0.00E+00 1000
1.00E-01
Contour interval= 1.00E-01
| -1.500
| -2.000
1333 Broadway, Suite 800

Oakland, CA 94612 | |

-1.500 -1.000

-0.500

0.000 0.500
(*1072)

1.000

1.500

Delta Risk Management Strategy (DRMS)

Levee Fragility

URS

Project No. 26815621

Displacement Contours
Idealized Section - 15 ft Peat
Input Motion M 6.5 H1, 0.2g

Figure
6-94




JOB TITLE : Displacement Contours, Input Motion M7.5, H1 0.2g (*1072)
FLAC (Version 5.00) i
I 1.000
LEGEND
10-Jan-07 3:37 I
step 130051 . 0.500

Dynamic Time 5.6000E+01
-1.906E+02 <x< 1.907E+02
-2.353E+02 <y< 1.460E+02

X-displacement contours
-4.00E+00
-3.00E+00
-2.00E+00
-1.00E+00

0.00E+00

Contour interval= 1.00E+00

1333 Broadway, Suite 800
Oakland, CA 94612 | I

I 0.000

-0.500

-1.000

I -1.500

| -2.000

-1.500 -1.000

-0.500 0.000 0.500

(*1072)

1.000

1.500

Delta Risk Management Strategy (DRMS)
Levee Fragility

URS Project No. 26815621

Displacement Contours
Idealized Section - 15 ft Peat
Input Motion M 7.5 H1, 0.2g

Figure
6-95




JOB TITLE : Displacement Contours, Input Motion M5.5 H1, 0.2g (*1072)
) L 1.500
FLAC (Version 5.00)
LEGEND | 1.000
8-Jan-07 20:07 -
step 59058
Dynamic Time 2.3000E+01 - 0.500
-2.049E+02 <x< 2.049E+02
-2.495E+02 <y< 1.602E+02 i
X-displacement contours - 0.000
-7.00E-01
-6.00E-01
-5.00E-01
-0.500
-4.00E-01
-3.00E-01
-2.00E-01
-1.00E-01 1,000
0.00E+00
Contour interval= 1.00E-01 I
| -1.500
| -2.000
1333 Broadway, Suite 800

Oakland, CA 94612 | |

-1.750 -1.250

-0.750

-0.250 0.250 0.750
(*1072)

1.250 1.750

Delta Risk Management Strategy (DRMS)
Levee Fragility

Project No. 26815621

Displacement Contours
Idealized Section - 25 ft Peat
Input Motion M 5.5 H1, 0.2g

Figure
6-96




JOB TITLE : Displacement Contours, Input Motion M6.5 H1, 0.2g (*1072)
) L 1.500
FLAC (Version 5.00)
LEGEND | 1.000
8-Jan-07 23:49 -
step 94557
Dynamic Time 4.0000E+01 i~ 0.500
-2.049E+02 <x< 2.049E+02
-2.495E+02 <y< 1.602E+02 i
X-displacement contours - 0.000
-8.00E-01
-7.00E-01
-6.00E-01 0,500
-5.00E-01 '
-4.00E-01
-3.00E-01
-2.00E-01 1,000
-1.00E-01
0.00E+00 |
Contour interval= 1.00E-01 | 1.500
| -2.000
1333 Broadway, Suite 800
Oakland, CA 94612 \ \ \ \ \ \ \ \
-1.750 -1.250 -0.750 -0.250 0.250 0.750 1.250 1.750
(*1072)
Delta Risk Management Strategy (DRMS) D|Sp|acement Contours
Levee Fragility Idealized Section - 25 ft Peat Figure
URS Project No. 26815621 Input Motion M 6.5 H1, 0.2g 6-97




JOB TITLE : Displacement Contours, Input Motion M7.5 H1, 0.2g (*1072)
) L 1.500
FLAC (Version 5.00)
LEGEND . 1.000
9-Jan-07 5:27 -
step 127967
Dynamic Time 5.6000E+01 - 0.500
-2.707E+02 <x< 1.391E+02
-2.495E+02 <y< 1.602E+02 i
X-displacement contours - 0.000
-3.50E+00
-3.00E+00
-2.50E+00
-0.500
-2.00E+00
-1.50E+00
-1.00E+00
-5.00E-01 1,000
0.00E+00
Contour interval= 5.00E-01 I
| -1.500
| -2.000
1333 Broadway, Suite 800

Oakland, CA 94612 | |

-2.250 -1.750

-1.250

-0.750 -0.250 0.250
(*1072)

0.750 1.250

Delta Risk Management Strategy (DRMS)

Levee Fragility

Project No. 26815621

Displacement Contours
Idealized Section - 25 ft Peat
Input Motion M 7.5 H1, 0.2g

Figure
6-98




Displacement (ft)

12.0

10.0

8.0

——M7.5H1

—— M6.5,H1

—¥—M5.5,H1

6.0

4.0

2.0

0.0 -

0.2 0.3

0.4 0.5 0.6
PGA (g)
Delta Risk Management Strategy (DRMS) Calculated FLAC Displacements
Levee Fragility Idealized Section with Figure
Liquefiable Foundation Sand Layer 6-99

URS

Project No. 26815621

5 Feet of Peat




——M7.5H1

—— M6.5,H1

—¥—M5.5H1

Displacement (ft)

0.1 0.2 0.3 0.4 0.5 0.6

PGA (g)
Delta Risk Management Strategy (DRMS) Calculated FLAC Displacements
Levee Fragility Idealized Section with Figure
Liguefiable Foundation Sand Layer 6-100
URS Project No. 26815621 15 Feet of Peat




Displacement (ft)

8.0

7.0

6.0

5.0 1

4.0

3.0

2.0 1

1.0

0.0 -

——M7.5H1

—— M6.5,H1

—¥—M>5.5H1

0.1

0.3

0.4 0.5

0.6
PGA (g)
Delta Risk Management Strategy (DRMS) Calculated FLAC Displacements
Levee Fragility Idealized Section with Figure
Liguefiable Foundation Sand Layer 6-101

URS

Project No. 26815621

25 Feet of Peat




JOB TITLE : Deformed Mesh, Liquefied Fill, Su = 230 psf (*1072)
FLAC (Version 5.00) ~ 0.400
LEGEND
I | 0.200
27-Nov-06 18:59 L
step 10365 e TR A T
-9.464E+01 <x< 9.464E+01 il A T TR - 0090
-1.391E+02 <y< 5.014E+01 TN I I
Grid plot | -0.200
\ \ \ \ \
0 SE 1
Exaggerated Grid Distortion i~ -0-400
Magnification = 1.000E+00 |
Max Disp = 1.001E+01
-0.600
| -0.800
_-1.000
| -1.200
1333 Broadway, Suite 800
Oakland, CA 94612 T T T T T T T T T
-8.000 -6.000 -4.000 -2.000 0.000 2.000 4.000 6.000 8.000
(*1071)
Delta Risk Management Strategy (DRMS) FLAC Deformed Mesh
Levee Fragility for Post Seismic Static Figure
Slumping Analysis 6-102
URS Project No. 26815621 Residual Strength of Embankment 230 psf




Deformation

For Vulnerability Class i

Ground Motion (M, PGA)

(@)

D, / Ini-FB (%)
(b)

Probability
of Failure (%)

Ground Motion (M, PGA)

(©)

(%) ainjre jo Anjigeqold

Levee Fragility

Delta Risk Management Strategy (DRMS)

Development of

URS

Project No. 26815621

Seismic Vulnerability Curve

Figure
6-103




	Section 2 figures
	Section 3 figures
	Section 4 figures
	Section 5 figures
	Section 6 figures

	Button1: 


