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Name: EMBANKMENT FILL CH, EL. +4 TO -2.0 (above water)

Name: MARSH 1, MH, EL. -2 TO -6 (above water)

Name: BEACH SAND SP, EL. -14 TO -49

Name: BAY SOUND CLAY CL, EL.-49 TO -70
Name: MARSH 2, MH, EL. -6 TO -14

Name: Fill

Name: Slope Stability (Entry/Exit) in front

Model: Mohr-Coulomb

Model: Spatial Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb

Model: Mohr-Coulomb
Name: Fill (Protected) ,EL -4.4 to -6 (Protected Side)
Name: MARSH, EL. -6 TO -13

Model: Spatial Mohr-Coulomb

Unit Weight: 109 pcf  Cohesion: 0 psf

Unit Weight: 75 pcf

Model: Spatial Mohr-Coulomb  Unit Weight: 109 pcf  Cohesion: 75 psf  Phi: 26 °
Unit Weight: 75 pcf  Cohesion: 75 psf  Phi: 24 °©
Unit Weight: 122 pcf  Cohesion: 0 psf  Phi: 34 °
Unit Weight: 108 pcf  Cohesion: 0 psf  Phi: 26 °
Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 24 °
Model: Spatial Mohr-Coulomb  Unit Weight: 109 pcf  Cohesion: 75 psf  Phi: 26 °

Cohesion: 0 psf  Phi: 24 °

Phi: 26 °

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY
BETWEEN THE VALUES INDICATED FOR THESE LOCATIONS.

Hw=CANAL WATER LEVELS
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Slope Stability (Entry/Exit) in front Page 1 of 8 Slope Stability (Entry/Exit) in front Page 2 of 8
ope . . Number of Slices: 30
Slope Stability (Entry/Exit) in front Optmizaton Tolerance: 0.1
- . - - . Minimum Slip Surface Depth: 3 ft
Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd. Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
. . Starting Optimization Points: 8
Flle Informatlon Ending Optimization Points: 16
Created By: Liljegren, James Complete Passes per Insertion: 1
Revision Number: 393 Driving Side Maximum Convex Angle: 5 °
Last Edited By: Middleton, Mark C MVN Resisting Side Maximum Convex Angle: 1 °
Date: 12/19/2012
Time: 3:21:41 PM
Fi.le Name: Reach 13-Scase F§ GCAT seepw.gsz ) Materials
Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw
parent\GCAT seepw parent\ EMBANKMENT FILL CH, EL. +4 TO -2.0 (above water)
Last Solved Date: 12/19/2012 ) X
Last Solved Time: 3:22:48 PM Model: Spatial Mohr-Coulomb
! Unit Weight: 109 pcf
Cohesion: 75 psf
. . Phi: 26 °
Project Settings Phi-B:0°
Length(L) Units: feet
Time(t) Units: Seconds MARSH 1, MH, EL. -2 TO -6 (above water)
Force(F) Units: Ibf Model: Spatial Mohr-Coulomb
Pressure(p) Units: psf Unit Weight: 75 pcf
Strength Units: psf Cohesion: 75 psf
Unit Weight of Water: 62.4 pcf Phi: 24 °
View: 2D Phi-B: 0 °
BEACH SAND SP, EL. -14 TO -49
Analysis Settings Model: Mohr-Coulomb
Unit Weight: 122 pcf
Slope Stability (Entry/Exit) in front Cohesion: 0 psf
Kind: SLOPE/W Phi; 34 °
Parent: Gap Stability (Seepage) Phi-8: 0
Method: Spencer
Settings i BAY SOUND CLAY CL, EL. -49 TO -70
PWP Conditions Source: Parent Analysis Model: Mohr-Coulomb
Slip Surface Unit Weight: 108 pcf
Direction of movement: Right to Left Co'hesioﬁn: 0 psf
Use Passive Mode: No Ph[: 26 .
Slip Surface Option: Entry and Exit Phi-B: 0
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes MARSH 2, MH, EL. -6 TO -14
Tension Crack Model: Mohr-Coulomb
Tension Crack Option: Search for Tension Crack Unit Weight: 105 pef
Percentage Wet: 0 Coheslon: 0 psf
Tension Crack Fluid Unit Weight: 9.807 pcf Phi: 24
FOS Distribution Phi-8: 0
FOS Calculation Option: Constant . .
Advanced Fill (Protected) ,EL -4.4 to -6 (Protected Side)
2/28/2013 2/28/2013
Slope Stability (Entry/Exit) in front Page 3 of 8 Slope Stability (Entry/Exit) in front Page 4 of 8
Model: Spatial Mohr-Coulomb Pile Spacing: 1 ft
Unit Weight: 109 pcf Shear Capacity: 99999 Ibs
Cohesion: 75 psf Shear Safety Factor: 1
Phi: 26 ° Shear Load Used: 99999 |bs
Phi-B: 0 ° Shear Option: Parallel to Slip
Resisting Force Used: 0 |bs/ft
MARSH, EL. -6 TO -13
Model: Spatial Mohr-Coulomb
Unit waight: 75 pcf ReE jons
E::ezs‘;c:n' O psf Material Points Area (ft?)
Phi:B: 0° Region 1 | MARSH, EL.-6 TO -13 23,2,11,12,42,39 109.0625
Region 2 | MARSH, EL. -6 TO -13 11,51,49,12 19.375
Fill Region 3 | BEACH SAND SP, EL. -14 TO -49 7,1,34,35,31,40,30,14,41,32,33 206.375
Model: Mohr-Coulomb Region 4 | BAY SOUND CLAY CL, EL.-49 TO -70 9,38,37,36,10,17,18 5236.55
Unit Weight: 109 pcf . Fill (Protected) ,EL -4.4 to -6 (Protected
Cohesion: 0 psf Region 5 Side) 24,19,6,15 199.68
E:!‘BZGOVD Region 6 | BEACH SAND SP, EL. -14 TO -49 14,16,8,10,36,37,38,9,7,33,32,41 | 8747.25
1-B:
Region 7 EMBANKMENT FILL CH, EL. +4 TO -2.0 45,22,3,27,4,46 27.845
(above water)
. . . EMBANKMENT FILL CH, EL. +4 TO -2.0
Slip Surface Entry and Exit Region | 2" aten) 4,20,25,5,24,15,51,48,47,46 206.5725
Left Projection: Range Region 9 | MARSH 2, MH, EL. -6 TO -14 12,49,52,16,14,21,13 326.44
Left-Zone Left Coordinate: (130, -12.32101) ft Region
Left-Zone Right Coordinate: (165, -8.07843) ft 10g 20,4,28,29,25 7.275
Left-Zone Increment: 30 Renl
Right Projection: Range 100" | MARSH, EL.-6TO 13 30,40,31,35,26,39,42 1295125
Right-Zone Left Coordinate: (170, -4.94118) ft -
Right-Zone Right Coordinate: (200, 3.4) ft Region | \1ARSH 2, MH, EL. -6 TO -14 30,42,12,13,21,14 163.5
Right-Zone Increment: 30 12
Radius Increments: 20 'Eg"’" MARSH 1, MH, EL. -2 TO -6 (above water) | 52,15,6,50 49.92
Region EMBANKMENT FILL CH, EL. +4 TO -2.0 46,47.48,51.11 6.5375
Slip Surface Limits 14 (above water) B
Left Coordinate: (120.8, -12.5) ft E:g"’" MARSH 1, MH, EL. -2 TO -6 (above water) | 51,15,52,49 83.415
Right Coordinate: (370, -4.4) ft -
Ezg"’" MARSH, EL. -6 TO -13 16,52,50,8 823.68
Reinforcements T:g"”‘ Fill 2,11,46,45 41.88
Reinforcement 1
Type: Pile .
Outside Point: (200, 12.9) ft Points
Inside Point: (200, -15.5) ft X (ft) Y (ft)
Slip Surface Intersection: (0, 0) ft Point 1 120.8 13
Total Length: 284 ft Point2 | 178.2 21
Reinforcement Direction: 90 ° Point3 1927 3
Applied Load Option: Variable ow.n .
F of S Dependent: No Point4 | 200 3.4
2/28/2013 2/28/2013




Slope Stability (Entry/Exit) in front Page 5 of 8 Slope Stability (Entry/Exit) in front Page 6 of 8
point5 | 211 3.8 205 6.2
Point6 | 370 6 Point 50 | 370 6.4
pPoint7 | 120.8 -15.5 Point 51 | 205 -2.45
Point8 | 370 -13 Point 52 | 245.2 6.4
Point 9 120.8 -49
Point 10 | 370 -49
Point 11 | 200 2 Critical Slip Surfaces
Point 12 | 200 -6 Slip Surface | FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)
Point 13 | 200 7.9 1 | Optimized | 0.89 | (161.144,5.537) | 9.817358 | (175.183,-2.95544) | (160.275, -10.5108)
Point 14 | 200 -14 2 [ 16390 0.92 | (161.144,5.537) | 16.171 (174.845, -3.05126) | (159.718, -10.5711)
Point 15 | 245.2 6
Point 16 | 245.2 13 Slices of Slip Surface: Optimized
Point 17 | 370 70 Slip X (ft) Y (ft) PWP (psf) Base Normal Frictional (SZ:)rf;enSI\tl:
Point 18 | 120.8 -70 Surface P Stress (psf) | Strength (psf) ( sfg)
Point 19 | 370 Y P
Pofnt 20 | 201 3.4 1| Optimized | 160.53155 | | oo o | 68152811 | 683.02966 | 0.66853305 | 0
Point 21 | 200 -107 2 | Optimized | 161.04385 | -10.54436 | 682.93216 | 685.42824 1.1113277 0
Point 22 | 189 1 -
Point23 | 1715 ) 3 | Optimized | 1614248 | . | 683.94739 | 6913916 3.3143787 0
Point 24 | 245.2 4.4 — :
ot 25 | 201 7 4 | Optimized | 161.84525 | |0 oo | 682.32001 | 691.09148 | 3.9013031 0
Point 26 | 161.3 -10.4 5 | Optimized | 162.43655 | -10.47255 | 678.4271 | 690.75511 5.4887815 0
Point 27 | 199 3.4 6 | Optimized | 163.03535 | -10.37605 | 672.39312 | 686.56523 6.3098286 0
Point 28 | 200 12.9 -
7 | Optimized | 163.6417 664.25101 | 681.16403 7.5301595 0
Point 29 | 200.5 12.9 i 10.245675
Point 30 | 178.2 -13 8 | Optimized | 164.2453 | -10.09938 | 655.11506 | 673.80509 8.3213347 0
Point 31 | 146.5 -13 9 | Optimized | 164.84605 | -9.93716 [ 644.99063 | 665.96267 | 9.3373532 0
Point32 | 151.7 -15.5 10 | Optimized | 165.42805 | -9.762655 | 634.10769 | 656.18032 9.8273648 0
Point 33 | 138.6 155 11 | Optimized | 165.9914 | -9.575865 | 622.44796 | 646.23921 10.592549 0
Point 34 | 120.8 125 12 | Optimized | 166.63555 | -9.356635 | 608.76366 | 634.22872 11337778 0
Point 35 | 146.5 12 13 | Optimized | 167.30775 | -9.114245 | 593.62677 | 620.47042 11.951561 0
Point 36 | 245.2 49 14 | Optimized | 167.9273 | -8.881135 | 579.07954 | 607.49423 12.651034 0
Point 37 | 199.9 -48.9 - -
15 | Optimized | 168.2748 570.83563 | 599.5209 12.771505 0
Point 38 | 178.2 -49 8.7490465
Point39 | 168.3125 | -6 16 | Optimized | 168.62285 ;; 6056225 | 561:88629 | 591.3197 13.104601 0
Point 40 | 15461111 1 13 17 | Optimized | 169.24355 é 349841 | 545.93326 | 576.69237 13.694839 0
Point 41 | 200 == 18 op;mfzed 159.31315 77-989665 523.45815 547-3133 10.623225 0
Point 42 | 1782 ° 19 oID 1m!ZEd 170.3316 -7.525095 494.46972 517-2094 10.124352 0
Point 43 | 205 2 pimize : e : : :
Po!nt 44 | 205 -56 20 | Optimized | 170.8181 | o oo\ o | 465.82932 | 486.30088 | 9.1145269 0
Point 45 | 186.9 04 21 | Optimized | 171.2727 | -6.613101 | 437.56797 | 456.73084 | 8.5318631 0
Point 46 | 200 0.3 -
Point 47 | 2003 08 22 | Optimized | 171.58415 | . | 418.19697 | 435.62623 7.7600057 0
Point 48 | 204.8 -1.05
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23 | optimized | 171.77575 | -6.1094 406.13 422.30347 | 7.2008897 0 21 | 16390 | 1701710 | - 16.32067 | 54414717 12389150 o
24 | Optimized | 172.11505 | -5.76388 | 384.5732 | 398.8049 6.3363616 0 7.8753725
25 | Optimized | 172.5937 | -5.28427 | 354.65227 | 366.37739 5.2203575 0 22 | 16390 | 170.70315 | -7.501822 | 493.00441 | 519.64632 11.861744 0
26 | Optimized | 173.08415 | -4.811255 [ 325.13866 | 334.44541 | 4.1436315 0 23 | 16390 | 171.2344 | -7.09488 | 467.62303 | 492.78667 11.203573 0o
27 | Optimized | 173.5714 | -4.352205 [ 296.50136 | 303.22374 | 2.9929923 0 24 | 16390 | 17174375 -66710335 44117615 | 463.27833 9.8405226 0
28 | Optimized | 174.0248 | -3.934075 | 270.41617 | 274.93552 2.0121408 0 :
29 | Optimized | 1744718 | 3 o0 | 246.34376 | 248.88689 | 1.1322759 0 25| 16390 | 172.23125 | ¢ 5556905 | 41363307 | 432.51804 | 8.4081298 0
. 26 | 16390 [ 172.71205 | -5.757184 | 384.15358 | 399.6541 6.9012762 0
30 | Optimized | 174.9462 | o0, | 22170614 | 222.04631 0.15145091 | 0 .
: 27 | 16390 | 173.18615 352.48946 | 364.47928 5.338212 0
5.2497085
Slices of Slip Surface: 16390 28 | 16390 | 173.66025 | | 317.88648 | 326.18973 3.6968469 0
Cohesive 4.6950585
Slip X (ft) Y (ft) PWP (psf) Base Normal Frictional Strength -
Surface Stress (psf) | Strength (psf) i 29| 16390 | 17413435 | | oo oo | 279.83656 | 284.26805 1.9730257 0
1 16390 159.9814 -10.59007 | 685.77069 | 687.69956 0.8587891 0 30 | 16390 174.60845 | -3.408107 | 237.61311 | 238.00993 0.17667537 0
2 [ 16390 | 160.50885 | -10.61944 | 687.60664 | 690.3726 1.2314854 0
3 16390 | 161.0363 | o .o .. | 68834974 | 691.74342 1.5109669 0
4 | 16390 | 161.55045 | -10.62701 | 688.07312 | 696.87461 3.9186768 0
5 [ 16390 [ 162.05135 | -10.60663 | 686.78718 | 698.76683 5.3336871 0
6 | 16390 | 162.55225 | -10.57065 | 684.54082 | 699.3975 6.6146191 0
7 16390 | 163.05315 | |0 oo | 68129409 | 698.75061 7.7761509 0
8 | 16390 | 163.55405 | |0 oo | 677.08651 | 696.88702 8.8157535 0
9 | 16390 | 164.05495 | |0 .00 | 67185819 | 693.75466 9.7489346 0
10 | 16390 | 16455585 | |0 o | 665.62861 | 689.33903 10.55656 0
11 | 16390 | 165.0567 | -10.15138 | 658.35849 | 683.65688 11.263566 0
1216390 | 165.55755 | |0 0 0, | 650.00952 | 676.64831 11.860353 0
13 | 16390 | 166.05845 | -9.866867 | 640.5827 | 668.33241 12.354966 0
14| 16390 | 16655935 | o (o oo | 630.04127 | 658.653 12.738764 0
15| 16390 | 167.06025 | 4 o 1000c | 618.34999 | 647.57581 13.012174 0
16| 16390 | 167.56115 | 4 40.cco | 605.4388 | 635.06938 13.192386 0
17| 16390 | 168.06205 | o oo | 591.27779 | 621.06903 13.263918 0
18 | 16390 | 168.57815 | -8.820668 | 575.29721 | 605.00064 13.224821 0
19| 16390 | 169.1094 | o oooooc. | 557.34266 | 586.67993 13.061795 0
20 [ 16390 [ 169.64065 | -8.218261 | 537.71508 | 566.44489 12.791336 0
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DISTANCE IN FEET
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Name: EMBANKMENT FILL 1 CH, EL. +3.6 TO -1
Name: MARSH 1, EL. -4 TO -7.5 Model: Mohr-Coulomb
Name: BEACH SAND, EL. -24 TO -46 Model: Mohr-Coulomb
Name: BAY SOUND CLAY CL, EL. -46 TO -70

Name: Silted-in Layer = Model: Mohr-Coulomb  Unit Weight: 90 pcf

Name: MARSH 2, EL. -7.5t0-12  Model: Spatial Mohr-Coulomb

Name: EMBANKMENT FILL 2, EL. -1 TO -4

Name: Fill, El. -3.5 to -6 (above water)  Model: Mohr-Coulomb

Name: Marsh, EL. -6 to -12 (above water)

Name: BAY SOUND CLAY CL, EL. -46 TO -70 (Protected)

Name: Emb Fill 1 CH 3.6 to -1 (above water)

Name: Global Stability (Entry/Exit) (in front)

Model: Mohr-Coulomb

Model: Mohr-Coulomb

Model: Mohr-Coulomb

Model: Mohr-Coulomb
Unit Weight: 80 pcf  Cohesion:
Unit Weight: 122 pcf
Model: Mohr-Coulomb  Unit Weight: 104 pcf
Weight Fn: Marsh 2

Unit Weight: 90 pcf
Unit Weight: 80 pcf  Cohesion: 0 psf

Model: Mohr-Coulomb  Unit Weight: 104 pcf

Unit Weight: 118 pcf

O psf Phi:23°

Cohesion: 0 psf  Phi:
Cohesion: 0 psf  Phi: 23 °

Cohesion; 0 psf  Phi: 28 °

Unit Weight: 90 pcf

Unit Weight: 118 pcf

Cohesion: 0 psf

Cohesion: 0 psf

Cohesion: 0 psf  Phi: 23 °

30°

Phi: 23 °

Cohesion: 0 psf  Phi: 23°
Cohesion: 0 psf  Phi: 23 °
Phi: 23 °

Cohesion: 0 psf  Phi: 23 °

Phi: 23 °

GENERAL NOTES
CLASSIFICATION STRATIFICATION

SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY
BETWEEN THE VALUES INDICATED FOR THESE LOCATIONS.

File Name: Reach 16-Scase FS seepw.gsz Directory: G:\F&MHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw parent\original phi23 seepw parent\ HW=CANAL WATER LEVEL

Last Edited By: Middleton, Mark C MVN

LAKE PONTCHARTRAIN, LA. AND VICINITY
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PROTECTED SIDE STABILITY ANALYSIS,
CASE: Global Stability (Entry/Exit) (in front)
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Global Stability (Entry/Exit) (in front)

Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd.

File Information

Created By: Liljegren, James

Revision Number: 263

Last Edited By: Middleton, Mark C MVN

Date: 1/14/2013

Time: 5:00:23 PM

File Name: Reach 16-Scase FS seepw.gsz

Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw
parent\original phi23 seepw parent\

Last Solved Date: 1/14/2013

Last Solved Time: 5:05:42 PM

Project Settings

Length(L) Units: feet

Time(t) Units: Seconds
Force(F) Units: |bf

Pressure(p) Units: psf
Strength Units: psf

Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Global Stability (Entry/Exit) (in front)

Kind: SLOPE/W
Parent: Global Stability (Seepage)
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 0
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant

Global Stability (Entry/Exit) (in front) Page 2 of 10

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 2 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

EMBANKMENT FILL 1 CH, EL. +3.6 TO -1

Model: Mohr-Coulomb
Unit Weight: 118 pcf
Cohesion: 0 psf
Phi:23°

Phi-B: 0 °

MARSH 1, EL. -4 TO -7.5

Model: Mohr-Coulomb
Unit Weight: 80 pcf
Cohesion: 0 psf

Phi: 23 °

Phi-B: 0 °

BEACH SAND, EL. -24 TO -46

Model: Mohr-Coulomb
Unit Weight: 122 pcf
Cohesion: 0 psf
Phi:30°

Phi-B: 0 °

BAY SOUND CLAY CL, EL. -46 TO -70

Model: Mohr-Coulomb
Unit Weight: 104 pcf
Cohesion: 0 psf

Phi: 23 °

Phi-B: 0 °

Silted-in Layer

Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion: 0 psf

Phi: 28°

Phi-B: 0 °

MARSH 2, EL. -7.5 to -12

Advanced
2/28/2013 2/28/2013
Global Stability (Entry/Exit) (in front) Page 3 of 10 Global Stability (Entry/Exit) (in front) Page 4 of 10
Model: Spatial Mohr-Coulomb Right-Zone Increment: 30
Weight Fn: Marsh 2 Radius Increments: 20
Cohesion: 0 psf
Phi: 23°
Phi-B: 0 Slip Surface Limits
Left Coordinate: (143.6, -13.3) ft
EMBANKMENT FILL 2, EL. -1TO -4 Right Coordinate: (310, -4.7) ft
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion: 0 psf .
Phis 232 Reinforcements
Phi-B: 0 °
Reinforcement 1
Fill, El. -3.5 to -6 (above water) Type: Pile
Model: Mohr-Coulomb Outside Point: (200, 12.9) ft
Unit Weight: 90 pcf Inside Point: (200, -17.4) ft
Cohesion: 0 psf Slip Surface Intersection: (0, 0) ft
Phi: 23° Total Length: 30.3 ft
Phi-B: 0 ° Reinforcement Direction: 90 *
Applied Load Option: Variable
Marsh, EL. -6 to -12 (above water) Fof S Dependent: No
Model: Mohr-Coulomb Pile Spacing: 1 ft
Unit Weight: 80 pcf Shear Capacity: 99999 Ibs
Cohesion: 0 psf Shear Safety Factor: 1
Phi: 23 ° Shear Load Used: 99999 Ibs
Phi-B: 0 ° Shear Option: Parallel to Slip
Resisting Force Used: 0 Ibs/ft
BAY SOUND CLAY CL, EL. -46 TO -70 (Protected)
Model: Mohr-Coulomb
Unit Weight: 104 pcf Unit Weight Functions
Cohesion: 0 psf
Phi: 23 ° Marsh 2
Phi-B: 0 Model: Spline Data Point Function
. Function: Unit Weight vs. X
Emb Fill 1 CH 3.6 to -1 (above water) Curve Fit to Data: 100 %
Model: Mohr-Coulomb Segment Curvature: 0 %
Unit Weight: 118 pcf Y-Intercept: 80
Cohesion: 0 psf Data Points: X (ft), Unit Weight (pcf)
Phi: 23 ° Data Point: (166.7, 80)
Phi-B: 0 ° Data Point: (200, 97)
Data Point: (231.4, 80)
Slip Surface Entry and Exit
Left Projection: Range Reg ions
Left-Zone L?ft Coordin.ate: (160, -5.25543) ft Material Points Area (ft?)
Left-Zone Right Coordinate: (188, 1.30986) ft Region 1 | EMBANKMENT FILL1 CH, EL. +3.6 TO-1 | 58,57,30,3,5,33,24,21,59 48.755
Left-Zone Increment: 30 -
Right Projection: Range Region2 | MARSH 1, EL.-4 TO -7.5 25,3,8,28,35,41,42,43 100.17577
Right-Zone Left Coordinate: (190, 1.95775) ft Region 3 | Fill, El. -3.5 to -6 (above water) 36,31,32,7,9,18 110.58019
Right-Zone Right Coordinate: (200, 2.9) ft Region4 | MARSH 1,EL.-4TO -7.5 70,19,38,37,69 420.51
2/28/2013 2/28/2013




Global Stability (Entry/Exit) (in front) Page 5 of 10 Global Stability (Entry/Exit) (in front) Page 6 of 10
Region 5 | Silted-in Layer 52,20,3,25,51 29.215 Point6 | 208 35
Region 6 | EMBANKMENT FILL 2, EL.-1T0 -4 35,64,63,62,61,60,59,55,29 16.397273 Point7 | 310 47
Region 7 | EMBANKMENT FILL 1 CH, EL +3.6 TO -1 | 24,33,34,23,6,56 69.275 Point8 | 156.1 6.4
Region 8 | Fill, El. -3.5 to -6 (above water) 12,24,56,36,18 114.85463 Point 9 310 -6
Region 9 | BEACH SAND, EL. -24 TO -46 10,26,44,39,40,27,11,47,17,45 3928.9 Point 10 | 143.6 46
Region | \iaRsH 1, EL.-4TO 7.5 35,64,65,66,67,68,13,42,41 91.854229 Paint 11 | 310 -6
10 Point 12 | 200 -4
Region | marsH 2, EL 751012 42,43,14,54,13 141525 Point 13 | 200 75
" Point 14 | 200 -12
T:g“’" BEACH SAND, EL. -24T0 -46 25,43,14,22,51 280.301 Point 15 | 310 -70
. Point 16 | 143.6 70
1:glcnl’! 33,49,50,23,34 7.675 Point 17 | 200 -46
resion Point 18 | 231.4 6
14g Marsh, EL. -6 to -12 (above water) 12,18,69,68 47.1 Point 19 | 310 12
Region Point 20 | 143.6 -13.3
1 MARSH 2, EL. -7.5 to -12 14,54,13,37,38 133.45 ponta1 | 195 5
Region | gEACH SAND, EL. 24 TO -46 39,44,26,1,2,51,22,14,38,19,27,40 | 1411.969 Point 22 | 200 174
16 Point 23 | 201 3.6
;{;gmn Silted-in Layer 52,51,2,1 9.15 Point 24 | 200 -1
Point 25 | 149.5 12
Egg"’" BAY SOUND CLAY CL, EL. -46 TO -70 45,17,47,48,53,46 1552.8 Point 26 | 143.6 22
i AY SOUND CLAY CL, EL. -46 TO -70 Point 27 | 310 22
Region | B b - EL. 4670 -7 47,48,15,11 1886.4 Point 28 | 1653 37
19 (Protected) -
Region | BAY SOUND CLAY CL, EL. -46 TO -70 Point 29 | 176.2 24
20 (Protected) 10,16,46,45 554.4 Point 30 | 192.6 2.8
Region - Point31 | 231.5 35
21 Emb Fill 1 CH 3.6 to -1 (above water) 55,58,59 2.052274 Point32 | 2452 27
i Point 33 | 200 29
Region | £il, 1. 3.5 to -6 (above water) 64,63,62,61,60,59,21,24,12 54345 on
22 Point 34 | 201 29
Region | \1arsh, EL. -6 to -12 (above water) 64,12,68,67,66,65 40.56 Point 35 | 166.66154 | -3.5
23 Point 36 | 23135185 | -3.5
gzg"’" MARSH 1, EL. -4 TO -7.5 68,69,37,13 39.25 Point 37 | 231.4 &
i Point 38 | 231.4 12
ggg“’" Marsh, EL. -6 to -12 (above water) 18,9,70,69 51.09 Point 39 | 200 24
Point 40 | 231.4 22
Point 41 | 166.7 6
Points Point 42 | 166.7 -8
Point 43 | 166.7 12
X (ft) Y (ft) Pofnt 44 | 166.7 22
Point1 | 143.6 20 P°f"t e T
Point2 | 146.9 20 P”f"t AT ’70
Point3 | 149.7 10 Pof"t‘w o '46
Point4 | 195 2.8 P°f” s '70
Point5 | 199 2.9 oint : -
Point 49 | 200 12.9
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200.5 12.9 -
8 | Optimized | 185.92 -0.2913675 1225163 52005084 | 0
Point 51 | 147.62 -17.5 ° 108.77811
Point 52 | 143.6 -17.5 9 | Optimized | 186.19655 | -0.3160025 | juo joo0o | 137.60526 | 58.409968 | O
Point 53 | 200 70 -
Point 54 | 200 -11.6 10 | Optimized | 186.4708 | -0.3319 15785410 | 14631796 | 62108289 |0
Point55 | 180.71818 | -1 :
Point 56 | 222.9 1 11 | Optimized | 186.7428 | -033906 | joo. oo | 158.47897 | 67.27033 0
Point57 | 185.5 05 -
Ponts8 | 1852 04 12 | Optimized | 187.04525 | -0.3384725 | oo oo o | 16630466 | 70592142 | 0
Point59 | 183.65 1 — _
ponteo | 1823 5 13 | Optimized | 18737815 | -03301375 | .| 178.66468 | 75.838657 |0
Point 61 | 180.8 238 E
14 | Optimized | 187.73285 | -0.31235 18610373 | 78.996346 | 0
Point 62 | 179.5 3.1 i 228.84286
Point 63 | 178.2 EY) . -
15 | Optimized | 188.1093 | -0.28511 197.58137 | 83.868318 |0
Point 64 | 176.7 3.7 247.65168
Point 65 | 181.8 5 imi - -
Pt gs 1 1612 2 16 | Optimized | 1884507 | ,ooo o f oo oo | 20234432 | 85890069 [ 0
Point 67 | 190.8 6.1 17 | Optimized | 1887571 | -0.21697 | oo | 20979186 | 89.051363 |0
Point 63 | 200 6.4 - s
Point69 | 2314 6 18 | Optimized | 189.0635 | o0 ooc | 500 seay | 21723941 | 92212657 [0
Point 70 | 310 6.7 — .
19 | Optimized | 189.4181 | -0.13065 | o, ..o | 22058827 | 93634166 |0
Critical Slip Surfaces 20 | Optimized | 189.8209 | 0.06705 | Jo, o | 22835282 | 96.930022 |0
Slip Surface | FOS |  Center (ft) | Radius(ft) | Entry (ft) Exit (ft) 21| Optimized | 190207 | 0065605 | o, 191.11467 | 81123364 | 0
1 | Optimized | 1.73 | (187.427,7.571) | 4.923927 | (193.798, 2.8) | (184.025, 0.0330702) 319.21338
2| 17188 1.77 | (187.427,7.571) | 8.058 (193.921,2.8) | (184.336, 0.130061) 22 | Optimized | 190.57645 | 0.267315 '33762451 183.11355 77.72709 0
Slices of Slip Surface: Optimized 23 | Optimized | 19093705 | 04753475 | . . | 169.76664 | 72061661 | O
" Frictional Cohesive -
slip X(ft) Yify) PP (ps) | B2sENormal | g oth strength 24 | Optimized | 191.2887 | 06897025 | -373.895 | 160.21955 | 68.009166 | 0
Surface Stress (psf) (psf) (psf) N
ps ps! 25 | Optimized | 191.59325 | 0.88755 ” 145.26 61.659214 |0
1 | Optimized | 184.1731 | 0.00882268 | 22.892773 | 40.074373 | 7.2931562 | 0 390.21379
2 | Optimized | 184.4687 | .o | 10.405715 | 53.719625 | 18.385664 | O 26 | Optimized | 191.8507 | 1.06889 40459911 | 136-2922 57.852607 | 0
- - 27 | Optimized | 192.19175 | 1.32976 . 118.07819 | 50.121218 |0
3 | Optimized | 184.6456 | [ oo oo | 2.9085586 | 62573058 | 25.326078 | O 424.44943
- - - 28 | Optimized | 192.50205 | 15903195 | 99.464818 | 42220311 |0
4 | optimized | 184.8846 | {1 oo | 5 gaoaiss | 7344239 31174445 |0 443.33319
- - - 29 | Optimized | 192.7233 | 1.794427 | 84.90911 36041779 | 0
5 | Optimized | 185.14725 | (oo | ) eaiig | 85299187 | 36207357 | 0 457.71876
6 | optimized | 185.35 01983626 | oo o | 0591528 | 3maszezz |0 30 | Optimized | 192.9699 | 20219225 |, o | 65699646 | 27.887845 | O
- - - 31 | Optimized | 193.26945 | 23017525 | 41775938 | 17732834 |0
7 | Optimized | 185.64085 | (o000 oo | 1 700013 | 11155266 | 47.351294 | 0 493.90332
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‘ 32 ‘ Optimized | 193.62195 ‘ 2.6339175 ‘ 1710088 ‘ 13.925381 ‘ 5.9109737 ‘ 0 ‘
Slices of Slip Surface: 17188
Slip X (ft) Y (ft) PWP (psf) | Sase Normal ;T:et:?grlzl (S:fr:isg“t/:
Surface Stress (psf) (psf) (psf)
1 | 17188 | 184.534 | 0.05377615 | 12.620586 | 46.783025 14.501095 0
2 | 17188 | 184.9661 | -0.0975799 '11.356804 78.962699 33.517677 0
3 | 17188 | 185.35 6_21268615 ;‘9‘349166 96.724108 41.056948 0
4 | 17188 | 185.66135 | -0.2889792 53.398332 119.7192 50.817787 0
5 | 17188 | 185.9841 ;135462375 '112.19216 140.39338 59.593456 0
6 | 17188 | 186.30685 | -0.4066776 | -139.0782 | 158.31747 67.201781 0
7 17188 | 186.62955 | -0.4454059 | | o oo | 17372241 73.740789 0
8 | 17188 | 186.95225 6_47100155 i81.47478 186.79199 79.288494 0
9 | 17188 | 187.275 | -0.48359 '197.45335 197.6857 83.912603 0
10 | 17188 | 187.59775 | 1ooosoe | 213.85418 | 206-52455 87.664469 0
11| 17188 | 187.92045 | -0.4699266 | ,o0 4cccq | 213.42064 90.591687 0
12 | 17188 | 188.24315 6.44360845 '243.88808 218.45301 92.727803 0
13 | 17188 | 188.5659 | -0.4041488 '25 148537 | 2217 94.106066 0
14 | 17188 | 188.88865 6_35135095 '265_85242 223.21608 94.749605 0
15 | 17188 | 189.21135 | -0.2849454 '278'04427 223.04398 94.676552 0
16 | 17188 | 189.5341 6.20453295 -290.30397 221.21786 93.901409 0
17| 17188 | 189.85685 | (o000 it | 30250359 | 217-76676 92.436506 0
18 | 17188 | 190.17955 ;100012898 -315.008 | 212.70102 90.286227 0
19 | 17188 | 190.50225 | 0.12516593 '328.29854 206.02932 87.454257 0
20 (17188 | 190.825 | 026686475 |, oo | 197.74706 83.938646 0
21 | 17188 | 191.14775 | 0.4259461 2-156.35035 187.8466 79.736151 0

2/28/2013

Global Stability (Entry/Exit) (in front) Page 10 of 10

22 | 17188 | 191.47045 | 0.6036042 '370_91789 176.3066 74.837712 0

23 | 17188 191.79315 | 0.80130655 | -387.4023 | 163.09853 69.231219 0

24 | 17188 192.1159 1.0208752 ;‘04.77741 148.18406 62.900401 0

25 | 17188 | 192.43865 | 1.264605 ;‘23‘10527 131.51658 55.825474 0

26 | 17188 | 192.7651 | 1.5389155 ;‘42_45469 108.20826 45.931683 0

27 | 17188 193.09525 | 1.8485135 ;64.19839 78.66325 33.390569 0

28 | 17188 | 193.4254 | 2.1962615 ;‘88‘52393 47.83573 20.305063 0

29 | 17188 | 193.7556 | 2.590248 515.35794 15.807951 6.7100771 0
2/28/2013




DISTANCE IN FEET
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o 20 — + — 20
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a) 2.03
>. ' =3,
<< ol— water el = 0.4'eL "M"f Aﬂ:mm EL=351t EL=47ft — 0
MARSH 1, EL. -4 0 75 Hﬁ!lmr‘r e
l_ MARSH 2, EL. -7.5t0 -12 MARSH 2, EL. -7.5t0 -12 MARSH 1, EL. -4 TO -7.5
Lu £ -13-32 ] 'inl BEACH SAND, EL. -24 TO -46
E 20 [ Silte} Mayer — BEACH SAND, EL. -24 TO -46 | 20
<
Z BEACH SAND, EL. -24 TO -46
@)
= 40 — —1{ -40
<
>
Ll
d -60 L BAY SOUND CLAY CL, EL. -46 TO -7 BAY SOUND CLAY CL, EL. -46 TO -70 (Protected) ] -60
-80 — — -80
Name: EMBANKMENT FILL 1 CH, EL. +3.6 TO -1  Model: Mohr-Coulomb  Unit Weight: 118 pcf Cohesion: 0 psf  Phi: 26 °
Name: MARSH 1, EL. -4 TO -7.5 Model: Mohr-Coulomb  Unit Weight: 80 pcf Cohesion: 0 psf  Phi: 24 °
Name: BEACH SAND, EL. -24 TO -46  Model: Mohr-Coulomb  Unit Weight: 122 pcf Cohesion: 0 psf  Phi: 34 °
Name: BAY SOUND CLAY CL, EL. -46 TO-70  Model: Mohr-Coulomb  Unit Weight: 104 pcf  Cohesion: 0 psf  Phi: 26 °
Name: Silted-in Layer = Model: Mohr-Coulomb  Unit Weight: 90 pcf  Cohesion: 0 psf  Phi: 34 °
Name: MARSH 2, EL. -7.5t0-12  Model: Spatial Mohr-Coulomb ~ Weight Fn: Marsh 2~ Cohesion Fn: Marsh 2~ Phi: 24 °
Name: EMBANKMENT FILL 2, EL. -1 TO -4  Model: Mohr-Coulomb  Unit Weight: 90 pcf  Cohesion: 0 psf  Phi: 26 °
Name: Fill, El. -3.5 to -6 (above water)  Model: Mohr-Coulomb  Unit Weight: 90 pcf  Cohesion: 75 psf  Phi: 26 °
Name: Marsh, EL. -6 to -12 (above water)  Model: Mohr-Coulomb  Unit Weight: 80 pcf  Cohesion: 75 psf  Phi: 24 °
Name: BAY SOUND CLAY CL, EL. -46 TO -70 (Protected) = Model: Mohr-Coulomb  Unit Weight: 104 pcf Cohesion: 0 psf  Phi: 26 °
Name: Emb Fill 1 CH 3.6 to -1 (above water)  Model: Mohr-Coulomb  Unit Weight: 118 pcf  Cohesion: 75 psf  Phi: 26 °

Name: Global Stability (Entry/Exit) (in front)
File Name: Reach 16-Scase FS GCAT seepw - Copy.gsz Directory: G:\F&MHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw parent\GCAT seepw parent\
Last Edited By: Middleton, Mark C MVN

GENERAL NOTES
CLASSIFICATION STRATIFICATION

SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY
BETWEEN THE VALUES INDICATED FOR THESE LOCATIONS.

Hw=CANAL WATER LEVEL

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

LONDON AVE OUTFALL CANAL, REACH 16,
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Global Stability (Entry/Exit) (in front)
STA. 104+00 TO 112+50

ORLEANS PARISH, LOUISIANA



Global Stability (Entry/Exit) (in front) Page 1 of 10 Global Stability (Entry/Exit) (in front) Page 2 of 10
ope . . Number of Slices: 30
Global Stability (Entry/Exit) (in front) Optmizaton Tolerance: 0.1
Minimum Slip Surface Depth: 2 ft
Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd. Optimization Maximum lterations: 2000
Optimization Convergence Tolerance: 1e-007
. . Starting Optimization Points: 8
File Information Ending Optimization Points: 16
Created By: Liljegren, James Complete Passes per Insertion: 1
Revision Number: 265 Driving Side Maximum Convex Angle: 5 °
Last Edited By: Middleton, Mark C MVN Resisting Side Maximum Convex Angle: 1 °
Date: 1/25/2013
Time: 9:09:52 AM
File Name: Reach 16-Scase FS GCAT seepw - Copy.gsz Materia|5
Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw
parent\GCAT seepw parent\ EMBANKMENT FILL 1 CH, EL. +3.6 TO -1
Last Solved Date: 1/25/2013
Last Solved Time: 9:14:56 AM Model: Mohr-Coulomb
Unit Weight: 118 pcf
Cohesion: 0 psf
. . i1 26°
Project Settings ,'::;_B:GOD
Length(L) Units: feet
Time(t) Units: Seconds MARSH 1, EL. -4 TO -7.5
Force(F) Units: Ibf Model: Mohr-Coulomb
Pressure(p) Units: psf Unit Weight: 80 pcf
Strength Units: psf Cohesion: 0 psf
Unit Weight of Water: 62.4 pcf Phi: 24°
View: 2D Phi-B: 0 °
BEACH SAND, EL. -24 TO -46
Analysis Settings Model: Mohr-Coulomb
Unit Weight: 122 pcf
Global Stability (Entry/Exit) (in front) Cohesion: 0 psf
Kind: SLOPE/W Phi: 34
Parent: Global Stability (Seepage) Phi-B:0°
oo spencer BAY SOUND CLAY CL, EL. -46 TO -70
PWP Conditions Source: Parent Analysis Model: Mohr-Coulomb
Slip Surface Unit Weight: 104 pcf
Direction of movement: Right to Left Cohesion: 0 psf
Use Passive Mode: No Phi: 26
Slip Surface Option: Entry and Exit Phi-B: 0
Critical slip surfaces saved: 1 . .
Optimize Critical Slip Surface Location: Yes Silted-in Layer
Tension Crack Model: Mohr-Coulomb
Tension Crack Option: Search for Tension Crack Unit Weight: 90 pcf
Percentage Wet: 0 Cohesion: 0 psf
Tension Crack Fluid Unit Weight: 62.4 pcf Phi:34°
FOS Distribution Phi-B:0°
FOS Calculation Option: Constant
Advanced MARSH 2, EL. -7.5t0 -12
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Model: Spatial Mohr-Coulomb Right-Zone Increment: 30
Weight Fn: Marsh 2 Radius Increments: 20
Cohesion Fn: Marsh 2
Phi: 24 °
Phi-B: 0 Slip Surface Limits
Left Coordinate: (143.6, -13.3) ft
EMBANKMENT FILL 2, EL. -1TO -4 Right Coordinate: (310, -4.7) ft
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion: 0 psf .
Phis 26> Reinforcements
Phi-B: 0 °
Reinforcement 1
Fill, El. -3.5 to -6 (above water) Type: Pile
Model: Mohr-Coulomb Outside Point: (200, 12.9) ft
Unit Weight: 90 pcf Inside Point: (200, -17.4) ft
Cohesion: 75 psf Slip Surface Intersection: (0, 0) ft
Phi: 26 ° Total Length: 30.3 ft
Phi-B: 0 ° Reinforcement Direction: 90 *
Applied Load Option: Variable
Marsh, EL. -6 to -12 (above water) Fof S Dependent: No
Model: Mohr-Coulomb Pile Spacing: 1 ft
Unit Weight: 80 pcf Shear Capacity: 99999 Ibs
Cohesion: 75 psf Shear Safety Factor: 1
Phi: 24 ° Shear Load Used: 99999 Ibs
Phi-B: 0 ° Shear Option: Parallel to Slip
Resisting Force Used: 0 Ibs/ft
BAY SOUND CLAY CL, EL. -46 TO -70 (Protected)
Model: Mohr-Coulomb ) )
Unit Weight: 104 pcf Cohesion Functions
Cohesion: 0 psf
Phi: 26 ° Marsh 2
Phi-B: 0 Model: Spline Data Point Function
. Function: Cohesion vs. X
Emb Fill 1 CH 3.6 to -1 (above water) Curve Fit to Data: 100 %
Model: Mohr-Coulomb Segment Curvature: 0 %
Unit Weight: 118 pcf Y-Intercept: 200
Cohesion: 75 psf Data Points: X (ft), Cohesion (psf)
Phi: 26 ° Data Point: (166.6, 200)
Phi-B: 0 ° Data Point: (200, 250)
Data Point: (231.4, 200)
Slip Surface Entry and Exit
Left Projection: Range Unit Welght Functions
Left-Zone Left Coordinate: (160, -5.25543) ft
Left-Zone Right Coordinate: (188, 1.30986) ft Marsh 2
Left-Zone Increment: 30 Model: Spline Data Point Function
Right Projection: Range Function: Unit Weight vs. X
Right-Zone Left Coordinate: (190, 1.95775) ft Curve Fit to Data: 100 %
Right-Zone Right Coordinate: (200, 2.9) ft Segment Curvature: 0 %
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Y-Intercept: 80 24 MARSH 1, EL. -4 TO 7.5 67,70,68,37,13 37.226
Data Points: X (ft), Unit Weight (pcf) Region

Data Point: (166.7, 80) 25 Marsh, EL. -6 to -12 (above water) 18,9,69,68 51.09
Data Point: (200, 97)
Data Point: (231.4, 80)
Points
Regions X(f) | Y(ft)
Point1 | 143.6 20
Material Points Area (ft?) 0!"
- Point2 | 146.9 20
Region 1 | EMBANKMENT FILL1 CH, EL +3.6 TO-1 | 58,57,30,4,5,33,24,21,59 47.74 sarcs Tiaas o
Region 2 | MARSH 1, EL. -4 TO -7.5 25,3,8,28,35,41,42,43 10017577 P°f"t s 2 .
Region 3 | Fill, EI. -3.5 to -6 (above water) 36,31,32,7,9,18 11058019 P°f"t e =
Region 4 | MARSH 1, EL 470 -7.5 69,19,38,37,68 42051 P°f"t o =
Region 5 | Silted-in Layer 52,20,3,25,51 29.215 P°f"t o =
Region 6 | EMBANKMENT FILL2, EL.-1TO -4 35,63,62,61,60,59,55,29 29.633773 Pof"t s Tses '6'4
Region 7 | EMBANKMENT FILL 1 CH, EL. +3.6 TO -1 | 24,33,34,23,6,56 69.275 P°f"t s '6'
Region 8 | Fill, EI. -3.5 to -6 (above water) 12,24,56,36,18 114.85463 P°f" Tt '46
Region 9 | BEACH SAND, EL. -24 TO -46 10,26,44,39,40,27,11,47,17,45 3928.9 omnt : .
oo Point 11 | 310 46
o MARSH 1, EL. -4 TO -7.5 35,63,64,65,66,67,13,42,41 123.94923 Point12 | 200 2
Region Point 13 | 200 75
11 MARSH 2, EL. -7.5 to -12 42,43,14,54,13 141.525 ot 12 | 200 ED)
Region | gEACH SAND, EL. 2470 -46 25,43,14,22,51 280.301 Point 15 | 310 70
12 C ) e ) Point 16 | 143.6 -70
Region 33,49,50,23,34 7.675 Point 17 | 200 -46
13 Point 18 | 231.4 6
T:g“’" Marsh, EL. -6 to -12 (above water) 12,18,68,70,67 49.124 Point 19 | 310 12
Point 20 | 143.6 133
Region "
. MARSH 2, EL. 7.5 to -12 14,54,13,37,38 133.45 Point 21 | 195 1
P Point 22 | 200 174
lzg"’“ BEACH SAND, EL. -24 TO -46 39,44,26,1,2,51,22,14,38,19,27,40 | 1411.969 Point 23 | 201 36
" Point 24 | 200 -1
Region . .
17 Silted-in Layer 52,51,2,1 9.15 Point 25 | 149.5 12
Region Point 26 | 143.6 22
15 BAY SOUND CLAY CL, EL. -46 TO 70 45,17,47,48,53,46 1552.8 o 510 ey
Region | BAY SOUND CLAY CL, EL. -46 TO -70 7481511 L8864 Point 28 | 165.3 37
19 (Protected) Point 29 | 176.2 2.4
;egion BAY SOUNdD CLAY CL, EL.-46 TO -70 10,16,46,45 554.4 Point 30 | 192.6 2.8
0 i (Protected) Point 31 | 231.5 -3.5
;;g"’" Emb Fill 1 CH 3.6 to -1 (above water) 55,58,59 3.067274 Point 32 | 245.2 -47
- Point 33 | 200 2.9
zjg"’“ Fill, EI. -3.5 to -6 (above water) 63,62,61,60,59,21,24,12 37.966 Point 34 | 201 2.9
Remion Point 35 | 166.66154 | -3.5
Z3g Marsh, EL. -6 to -12 (above water) 63,12,67,66,65,64 11.6075 Point 36 | 231.35185 | -3.5
Region Point37 | 231.4 8
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Point 38 | 231.4 12 -
1 | Optimized | 185.3218 | 0.31131075 27.180833 | 13.256978 | 0
Point 39 | 200 24 P 19.347577
Point40 | 231.4 BT 2 | Optimized | 185.47035 | 020991515 | -38.07181 | 44.723919 | 21813313 | 0
Point 41 | 166.7 6 3 | Optimized | 185.61585 | 0.1523277 | .y (oo | 61483775 | 20.987641 | 0O
Point 42 | 166.7 8 :
Point 43 | 166.7 12 imi -
i 4 | Optimized | 185.8475 | 0.06064255 | oo 14cace | 83095436 | 42.967015 |0
Point 44 | 166.7 22
Point 45 | 166.7 46 5 | Optimized | 1861304 | o1 oo | oa ayanpy | 10052798 | 49.030772 | O
Point 46 | 166.7 70 _ _
Pomtal | 2314 6 6 | Optimized | 1864646 | o ooooooo o | Jo1 ysgry | 12421642 | 60584385 | O
Point 48 | 231.4 -70 7 | Optimized | 186.7988 | -0.13873335 | -116.9854 | 147.90191 | 72.136584 |0
Point 49 | 200 12.9 — B
sonts0 2003 oY) 8 | Optimized | 187.1245 |-0.77885 | o000 | 15603474 | 76.103226 | 0
Point 51 | 147.62 175 g
9 | Optimized | 187.44165 | -0.194775 17153998 | 83.665641 | O
Point 52 | 143.6 175 P 136.57841
Point 53 | 200 70 10 | Optimized | 187.7786 | -02031375 | ... | 18141171 | 88480404 |0
Point 54 | 200 -11.6 -
Point 55 | 180.71818 | -1 11 | Optimized | 18813535 | -02020725 | o .| 1959353 | 95564032 |0
Point 56 | 222.9 1 :
Point 57 | 185.5 05 12 | Optimized | 188.4569 | -0.1961925 | oo 4000 | 20317163 | 92.093426 | 0
Point 58 | 185.2 04 13 | Optimized | 188.7433 | -0.1827975 | -177.6627 | 212.91971 | 103.84788 | 0
Point 59 | 185.1 1 -
Point60 | 186 21 14 | Optimized | 189.01595 | -0.16258875 | oo oo | 214.83683 | 10478292 |0
Point 61 | 186.7 -2.7 . -
ponrez 1885 Y 15 | Optimized | 189.27485 | -0.13556625 | o . | 22161424 | 10808849 |0
Point 63 | 189,27 27 16 | Optimized | 189.5337 | -0.10854375 | | 22839164 | 11139405 |0
Z B -0.. . .
Point 64 | 191.1 45 primize 20251148
Point 65 | 193.8 -5 17 | Optimized | 189.79255 | -0.08152125 | 235.16905 | 114.69961 | 0
Point 66 | 197 5.3 209.05452
Point 67 | 200 -5.44 18 | Optimized | 190.0915 | 0.01695 ’220 715y | 19568619 | 95.442533 |0
Point 63 | 231.4 66 :
Point 69 | 310 6.7 19 | Optimized | 190.40675 | 0.17866 J36.08130 | 18776084 | 91577079 |0
Point 70 | 200.3 6.54 -
20 | Optimized | 190.70915 | 0.34267 J5143336 | 1789893 | 87298913 |0
Critical Slip Surfaces 21 | Optimized | 191.0224 | 051719 26746604 | 17190023 | 83841342 |0
Slip Surface | FOS Center (ft) Radius (ft) Entry (ft) Exit (ft) - -
— 22 | Optimized | 191.31145 | 0.6872875 159.98164 | 78.02826 | O
1 | Optimized | 2.03 | (188.252, 6.468) | 4.442628 | (193.886, 2.8) | (185.203, 0.400962) 28221718
2 [ 17840 2.08 | (188.252, 6.468) | 6.752 (193.921,2.8) | (185.254, 0.418035) 23 | optimized | 19157635 | 0.8529625 | Sor seong | 1524439 | 74351879 |0
Slices of Slip Surface: Optimized 24 | Optimized | 191.82015 | 1.0154375 | - 139.54856 | 68.062379 | 0
slip Base Frictional Cohesive 309.97968
X (ft) Y (ft) PWP (psf) Normal Strength Strength . -
25 | Optimized | 192.04285 | 1.1747125 131.61244 | 64.191677 |0
Surface Stress (psf) (psf) (psf) primize 322.79506
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26 | Optimized | 192.26565 | 1.3478345 336.22867 | 11681862 | 56976246 | 0
27 | Optimized | 192.48855 | 1.5348035 350.23242 106.8434 52.111009 0
28 | Optimized | 192.6323 | 1.655404 350.08232 | 99498072 | 48.528452 [0
29 | Optimized | 192.79535 | 1.8027625 369.90636 | 84164325 | 41.049684 | 0
30 | Optimized | 193.0568 | 2.0432475 -387.6148 | 63.868603 | 31.150799 | 0
31 | Optimized | 193.36215 | 2.3226175 407.98474 40.419691 19.714001 0
32 | Optimized | 193.71145 | 2.6408725 130.83865 | 13473019 | 65712303 | O
Slices of Slip Surface: 17840
siip Base Normal Frictional Cohesive
Surface X (ft) Y (ft) PWP (psf) Stress (ps) Strength Strength
(psf) (psf)
1 | 17840 | 18537705 | 0.3601685 31952112 | 16:401049 7.9993261 0
2 | 17840 | 185.642 024277215 | (o gacaco | 48602551 23.705048 0
3 17840 185.926 0.13112485 -78.34084 | 78.53256 38.302889 0
4 | 17840 | 186.21 0.033944975 | -91.39229 | 104.52169 50.978634 0
5 | 17840 | 186.494 -0.04941623 | o ooo | 127.0992 61.99042 0
6 17840 186.778 -0.1194845 117.41077 146.66983 71.535655 0
7 17840 187.062 -0.1766813 12413471 163.56044 79.773756 0
8 | 17840 | 187.346 02213374 | [0 0o | 178.01607 86.82424 0
9 | 17840 | 187.63 -0.2537032 | [0 00 | 190.24398 92.78819 0
10 | 17840 187.914 -0.27395605 148.56005 200.40344 97.743287 0
11 | 17840 | 188.198 -0.28220515 | oo oo, | 208.63423 101.75771 0
12 | 17840 | 188.482 -0.27849465 | | o) ooo | 215.04041 104.88221 0
13 | 17840 188.766 -0.2628047 173.56482 219.70857 107.15903 0
14 | 17840 | 189.05 -0.23505105 | o) c1cqs | 22271561 108.62566 0
15 | 17840 | 189.334 01950827 | o) 2eaco | 224.11657 109.30896 0
16 | 17840 | 189.618 -0.14267765 | -202.1031 | 223.95479 109.23005 0
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17 | 17840 | 189.902 -0.07753663 ’211_38324 222.26464 108.40571 0
18 | 17840 190.186 0.00072598 -221.41663 219.0653 106.84528 0
19 | 17840 | 190.47 0.09259451 ’232‘23061 214.37209 104.55625 0
20 | 17840 | 190.754 0.19866845 ’243_85043 208.19101 101.54154 0
21 | 17840 191.038 0.3196849 -256.003 19 200.51514 97.79777 0
22 | 17840 191.322 0.4565489 -268.11941 191.3284 93.317095 0
23 | 17840 | 191.606 0.61037485 ’281_58285 180.60525 88.087065 0
24 | 17840 | 191.89 0.78254455 '296_35988 168.31552 82.092962 0
25 | 17840 | 192.174 0.97478995 '312.07382 154.41206 75.311795 0
26 | 17840 | 192.458 1.189316 ’328_75569 138.8358 67.714744 0
27 | 17840 | 192.73205 | 1.4196595 '345_66362 118.52295 57.807504 0
28 | 17840 192.9962 1.667374 :’:63.45266 93.877801 45.787263 0
29 | 17840 | 193.26035 | 1.944096 ’383‘35188 68.151163 33.239543 0
30 | 17840 | 193.5245 | 2.2556045 ;05_28262 41.364822 20.174972 0
31 | 17840 193.78865 | 2.6104525 ;129.61527 13.610039 6.6380594 0
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DISTANCE IN FEET

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Vert. 1 Vert. 2 Vert. 3
FLOOD SIDE \ PROTECTED SIDE
20 — % — 20
0.66 3
o EL.6ft
vee0000000 o of] l o 8.0/
0l Watel:el:_-:ro'% 00000000007 " g :“% P —————— =20 k — 0
EL. 61000000000 0000000 Embankment fill
-20 — — -20
-40 — — -40
-60 — — -60
CLAY 3, EL. -58.5 TO -70 (protected) CLAY 3, EL. -58.5 TO -70 (protected)
-80 — — -80

Name: EMBANKMENT FILL, EL. +3.7 TO -5.5 (above water)
Name: CLAY 1, EL.-5.5TO -21.5
Name: SILT, EL. -21.5 TO -26.5
Name: CLAY 2, EL. -26.5 TO -41.5

Name: SILTY SAND, EL. -53.5 TO -58.5

Name: CLAY 3, EL. -58.5 TO -70
Name: CLAY 2, EL. -26.5 TO -41.5 (protected)
Name: CLAY 3, EL. -58.5 TO -70 (protected)

Name: Embankment fill

Name: Slope Stability (Block) in front

File Name: Reach 21-Scase FS seepw.gsz Directory: G:\\F&MHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw parent\original phi23 seepw parent\

Last Edited By: Middleton, Mark C MVN

Model: Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb

Model: Mohr-Coulomb  Unit Weight: 118 pcf  Cohesion: 0 psf
Unit Weight: 107 pcf  Cohesion: 0 psf ~ Phi: 23 °
Unit Weight: 117 pcf  Cohesion: 0 psf  Phi: 28 °
Unit Weight: 99 pcf  Cohesion: 0 psf  Phi: 23 °
Unit Weight: 122 pcf  Cohesion: 0 psf  Phi: 30 °
Unit Weight: 104 pcf  Cohesion: 0 psf  Phi: 23 °
Unit Weight: 99 pcf  Cohesion: 0 psf  Phi: 23 °
Unit Weight: 104 pcf  Cohesion: 0 psf  Phi: 23 °

Unit Weight: 118 pcf  Cohesion: 0 psf  Phi: 23 °

Phi: 23 °

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY
BETWEEN THE VALUES INDICATED FOR THESE LOCATIONS.

Hw=CANAL WATER LEVEL

US Army Corps
of Engineers.-
Mew Orleans District

LONDON AVE CANAL

OUTFALL CANAL REEVALUATION REPORT
REACH 21, STA. 6+30 TO STA. 10+00
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Slope Stability (Block) in front

MARCH 2012

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT






Slope Stability (Block) in front

Page 1 of 8 Slope Stability (Block) in front Page 2 of 8
ope . Advanced
Slope Stability (Block) in front Nomberof ices: 0
Optimization Tolerance: 0.01
Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd. Minimum Slip Surface Depth: 3 ft
Optimization Maximum Iterations: 2000
| f . Optimization Convergence Tolerance: 1e-007
File Information Starting Optimization Points: 8
Created By: Liljegren, James Ending Optimization Points: 16
Revision Number: 288 Complete Passes per Insertion: 1
Last Edited By: Middleton, Mark C MVN Driving Side Maximum Convex Angle: 5 °
Date: 1/16/2013 Resisting Side Maximum Convex Angle: 1 °
Time: 3:42:44 PM
File Name: Reach 21-Scase FS seepw.gsz
Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw Materia|s
parent\original phi23 seepw parent\
Last Solved Date: 1/16/2013 EMBANKMENT FILL, EL. +3.7 TO -5.5 (above water)
Last Solved Time: 3:44:56 PM Model: Mohr-Coulomb
Unit Weight: 118 pcf
. . Cohesion: 0 psf
Project Settings Phi: 23 °
Length(L) Units: feet Phi-B: 0 °
Time(t) Units: Seconds
Force(F) Units: |bf CLAY 1, EL. -5.5TO -21.5
Pressure(p) Units: psf Model: Mohr-Coulomb
Strength Units: psf Unit Weight: 107 pcf
Unit Weight of Water: 62.4 pcf Cohesion: 0 psf
View: 2D Phi: 23 °
Phi-B: 0 °
Ana|ysis Settings SILT, EL. -21.5 TO -26.5
Model: Mohr-Coulomb
Slope Stability (Block) in front Unit Weight: 117 pcf
Kind: SLOPE/W Cohesion: 0 psf
Parent: Scase FS Analysis (Seepage) Ph!: 28 R
Method: Spencer Phi-8: 0
Settings
PWP Conditions Source: Parent Analysis CLAY 2:j EIL. -ZhG.S T|O -:1.5
slip Surface Model: Mohr-Coulom
Direction of movement: Right to Left Unit V\.Ielghtz 99 pef
Use Passive Mode: No Co'hesmbn: 0 psf
Slip Surface Option: Block Ph[: 23 A
Critical slip surfaces saved: 1 Phi-B: 0
Optimize Critical Slip Surface Location: Yes
Tension Crack SILTY SAND, EL. -53.5 TO -58.5
Tension Crack Option: Search for Tension Crack Mcfdel: M"h”c"“"’"‘b
Percentage Wet: 0 Unit V\./elght: 122 pcf
Tension Crack Fluid Unit Weight: 9.807 pcf Cohesion: 0 psf
FOS Distribution Phi: 30
FOS Calculation Option: Constant Phi-8: 0
Restrict Block Crossing: Yes
2/28/2013 2/28/2013
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Y Increments: 15
CLAY 3, EL.-58.5TO -70 Starting Angle: 25 °
Model: Mohr-Coulomb Ending Angle: 45 °
Unit Weight: 104 pcf Angle Increments: 4
Cohesion: 0 psf
Phi: 23°
Phi-8:0° Reinforcements
CLAY 2, EL. -26.5 TO -41.5 (protected) Reinforcement 1
Model: Mohr-Coulomb Type: Pile
onit Weight: 59 pet Outside Point: (200, 12.9) ft
Pﬁ,lezss"’w"' pe Inside Point: (200, -17.3) ft
Ph!lB' 0° Slip Surface Intersection: (0, 0) ft
B Total Length: 30.2 ft
Reinforcement Direction: 90 *
CLAY 3, EL. -58.5 TO -70 (protected) Applied Load Option: Variable
Model: Mohr-Coulomb F of S Dependent: No
Unit Weight: 104 pcf Pile Spacing: 1 ft
C:'r?esmnn: 0 psf Shear Capacity: 99999 Ibs
Ph!. 2.3 . Shear Safety Factor: 1
Phi-B: 0 Shear Load Used: 99999 Ibs
" Shear Option: Parallel to Slip
Embankment fill Resisting Force Used: 0 Ibs/ft
Model: Mohr-Coulomb
Unit Weight: 118 pcf
Cohesion: 0 psf .
Phi: 23 Regions
Phi-B: 0 ° Material Points Area (ft?)
Region 1 CLAY 3, EL.-58.5TO -70 45,12,42,43,13,44 295.55
. EMBANKMENT FILL, EL. +3.7 TO -5.5 (above
A ) R 2 2,3,4,9,25,10,50,49 66.2925
Slip Surface Limits 810N 2| water)
Left Coordinate: (117.4, -6.1) ft Region3 | EMBANKMENTFILL, EL.+3.7T0 -5.5 (above 10,25,18,1,19,24,5,52,51,50 | 221.6125
Right Coordinate: (310, 0) ft water)
Region 4 CLAY 1, EL.-5.5T0 -21.5 17,20,21,11,48,16 939.39
Region 5 25,9,26,27,18 6.825
Slip Surface Block Region 6 | SILTY SAND, EL. -53.5T0 -58.5 7,32,28,35,8,42,12,45 963
Left Grid Region 7 SILT, EL. -21.5TO -26.5 32,6,46,29,41,36,35,28 2311.2
Upper Left: (130, 5) ft Region 8 | CLAY 2, EL.-26.5TO-41.5 47,30,40,41,29,46 385.5
Lower Left: (130, -55) ft Region9 | SILT, EL 21570265 33,34,31,38,37,40,30,47 | 963
Lower Right: (170, -55) ft Region
X Increments: 15 10g CLAY 1, EL.-5.5T0O -21.5 34,17,16,48,11,39,38,31 2106.92
Y Increments: 15 Regl
Starting Angle: 135 ° ;g'o" CLAY 2, EL. -26.5 TO -41.5 (protected) 6,46,47,33 1032
Ending Angle: 155 ° -
Angle Increments: 4 Region CLAY 3, EL. -58.5 TO -70 (protected) 7,15,44,45 791.2
Right Grid 12
Upper Left: (188, 5) ft Region | i3, L. -58.5T0 -70 (protected) 43,42,8,14 112815
Lower Left: (188, -55) ft 13
Lower Right: (213, -55) ft ) CLAY 2, EL. -26.5 TO -41.5 (protected) 41,40,37,36 14715
X Increments: 10 Region
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Slope Stability (Block) in front Page 5 of 8 Slope Stability (Block) in front Page 6 of 8
14 Point 36 | 310 | -41.5
Region Embankment fill 21,22,23,49,50,11 130.1175 Point37 | 310 | -265
15 Point38 [ 310 [ -215
ng"’" Embankment fill 52,51,50,11,39 423.7325 Point39 | 310 | -5.5
Point 40 | 2119 [ -265
Point 41 | 2119 | -41.5
. Point 42 | 2119 | -58.5
Points Point 43 | 211.9 | -70
X(fo) | ¥(f) Point 44 | 186.2 | -70
Pointl | 203 |32 Point 45 | 186.2 | 585
Point2 | 186.2 | 1 Point 46 | 186.2 | 415
Point3 1899 |3 Point47 | 186.2 | -26.5
Point4 | 1918 |6 Point48 | 200 | -6.9
Point5 1310 10 Point49 | 1851 | 0.4
Point6 | 117.4 | -41.5 Point 50 | 200 | -0.45
Point7 | 1174 | -58.5 Point 51 | 200.3 | -1.3
Point 8 310 -58.5 Point52 | 310 2
point9 [200 |6
Point10 [ 200 |1
Point11 | 200 | -5.5 itical Slip Surfaces
Point12 | 200 | -58.5 Slip Surface | FOS | Center (ft) | Radius (ft) | _Entry (ft) Exit (ft)
Point13 | 200 | -70 1 | Optimized | 0.66 | (188.834,7.25) | 9.067545 | (194.174, 6) | (181.656,-1.383)
Point14 | 310 | -70 2 [ 8260 0.90 | (188.834,7.25) | 6.542 (1955,6) | (1862, 1)
Point 15 | 117.4 [ 70
Point16 | 200 [ -17.3 Slices of Slip Surface: Optimized
Point17 | 117.4 | -17.3 si Base Normal Frictional Cohesive
Point 18 | 201 3.7 P X (ft) Y (ft) PWP (psf) Strength Strength
Surface Stress (psf)
Point 19 | 211.9 | 0.7 (psf) (psf)
Point20 | 127.4 | 6.1 1 | optimized | 181.89215 | -1.307613 | 106.44738 | 11254323 | 2.5875375 | 0
Point21 | 1662 | 6 2 | Optimized | 182.36405 | -1.1568305 | 96.825209 | 104.35622 | 3.1967226 | 0
Point22 | 175.7 | 3.8 3 | Optimized | 182.80835 | -1.0148745 | 87.474661 | 104.9065 7.3993748 | 0
Point23 | 1826 | 1 4 | Optimized | 183.225 | -0.8817451 | 78.478691 | 99.088264 | 8.7482445 | 0
Point24 | 2473 | 0 5 | Optimized | 183.64165 | -0.7486155 | 69.409565 | 93.281462 | 10.133019 | 0
Point25 | 200 | 3.7 6 | Optimized | 184.05835 | -0.6154859 | 60.258137 | 87.488378 | 11558551 | O
Pont26 | 200 | 12.8 7 | Optimized | 184.475 | -0.4823563 | 51.003834 | 81.70901 13.033574 | 0
Pont27 | 2005 | 12.8 8 | Optimized | 184.89165 | -0.3492267 | 41.61922 | 75.952504 | 14.573615 | 0
Pont28 | 200 | 535 9 | Optimized | 185.2839 | -0.2239014 | 32.638971 | 78.563502 | 19.493807 |0
Point29 | 200 | -415 10 | Optimized | 185.6517 |~ 23.496537 | 89.629623 | 28.07183 0
Point30 | 200 | 26.5 0.10638045
pomta1 200 215 11 | Optimized | 186.0178 | 0.031708 | 10.611376 | 87.561281 | 32.663296 | 0
Point 32 | 117.4 | -53.5 12 | Optimized | 186.42965 | 0.21104015 | )00 . | 92869042 | 39.42057 0
Point 33 | 117.4 | -26.5 — -
- 13 | Optimized | 186.8954 | 0.41384825 | -21.83209 | 97.848304 | 41534141 |0
Point34 | 117.4 | -21.5
Point35 [ 310 | -535 14 | Optimized | 187.3676 | 0.6194561 | oo o0 | 102.89664 | 43.67703 0
2/28/2013 2/28/2013
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15 | Optimized | 187.91585 | 0.855 6571198 | 11024874 | 46797812 | 0 7 | 8260 188.20415 | 1 67002169 | 17315029 73.497937 0
16 | Optimized | 188.502 | 1.108045 | ..o | 11512417 | 48.867311 |0 8 | 8260 1885125 | 1 68.280007 | 19978705 84.804571 0
17 | Optimized | 188.93245 | 1.2911575 | oo oo o | 125.04355 | 53.077839 | 0 9 | 8260 18882085 | 1 -69.50271 | 226.42705 96112581 0
— 10 | 8260 189.12915 | 1 70751350 | 25306381 107.41921 0
18 | Optimized | 189.2454 | 1.4167725 | o .o . | 129.63669 | 55.027508 | 0 :
— 11 | 8260 189.4375 | 1 2003251 | 27970381 11872723 0
19 | Optimized | 189.63145 | 1.571675 | | o oo o | 13532097 | 57.440344 | 0 -
— 12 | 8260 189.74585 | 1 72.937305 | 306:34057 130.03386 0
20 | Optimized | 189.8805 | 1.672765 130.46946 | 55380998 | O -
115.71798 13 | 8260 190.05 1 -73.86 357.5 151.74975 0
21 | Optimized | 190.0458 | 1.74895 La10a7s1 | 14677711 | 62.303187 |0 14 | 8260 190.35 1 Ta773aas | 43323333 183.89664 0
22 | Optimized | 190.50435 | 2.00326 13852078 | 1696492 72011813 | 0 15 | 8260 190.6625 | 1.1625 25501500 | 20369897 86.465084 o
23 | Optimized | 190.98235 | 2.31639 159.30981 181.49432 77.039767 0 16 | 8260 190.9875 1.4875 10717781 216.3007 91.814202 0
24 | Optimized | 191.31285 | 2.56841 17577254 | 20195844 | 85.726274 | 0 17 | 8260 191.3125 | 1.8125 Tos1756 | 22890679 97.165166 0
25 | Optimized | 191.63905 | 2.847151 | jo. 00 | 192.06181 | 81525403 [0 18 | 8260 191.6375 | 2.1375 14022782 | 24150417 102.51244 o
26 | Optimized | 191.88855 | 3.083891 209.24818 193.21772 82.016054 0 19 | 8260 191.95415 | 2.4541665 16074002 237.4732 100.80139 0
27 | Optimized | 192.22995 | 3.469555 | o5 400- | 143.74869 | 61.017697 | 0 20 | 8260 | 1922625 | 2.7625 -189.6552 | 21683104 | 92039314 |0
: 21 | 8260 192.57085 | 3.0708335 | -209.3594 | 196.1797 83.273341 0
28 | Optimized | 192.72445 | 4.069085 | 5., o | 107.19878 | 45503182 [0 22 | 8260 19287915 | 33791665 | 50 e | 17552836 20507367 o
29 | Optimized | 19321165 | 4.664825 | 0 .| 74.972471 | 31.823926 | 0 23 | 8260 193.1875 | 3.6875 s 77z | 15487931 65742367 o
30 | Optimized | 193.60325 | 5.15625 -341.0689 | 44.475055 | 18.878541 [0 N
31 | Optimized | 193.96145 | 5.674905 | -373.7811 | 15392502 | 6.5337293 | 0 24 | 8260 193.49585 | 3.9958335 | , 0 o0gg | 134.22797 56.976394 o
Slices of Slip Surface: 8260 25 | 8260 193.80415 | 43041665 | o0 oo | 11357663 4821042 0
Slip X () Y () pwp (psf) | Base Normal Frictional 2;’:;?':: 26 | 8260 194.1125 | 4.6125 B 92.927587 39.44542 0
Surface p Stress (psf) Strength (psf) (psfg) 307.57997
, 27 | 8260 194.42085 | 4.9208335 | | 72276248 30.679447 0
1 | 8260 186.35415 55560006 | 13-319353 5.6537298 0 327.11905
: 28 | 8260 194.72915 | 5.2291665 | -346.6352 | 51.627202 21.914447 0
2 | 8260 | 1866625 57.716763 | 30906761 | 16960639 | 0 29 | 8260 [ 1950375 | 55375 | 30975862 | 13.148473 | 0
366.12841
3 | 8260 | 186.97085 59.828115 | 06596764 | 28.268649 | O 30| 8260 | 19534585 | 5.8458335 | Lo oo (10325211 | 4382792 0
4 | 8260 187.27915 -61.91352 | 93.233524 39.575283 0
5 | 8260 187.5875 -63.98271 | 119.87353 50.883293 0
6 | 8260 187.89585 65675683 | 146:51029 62.189927 0
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DISTANCE IN FEET
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Vert. 1 Vert. 2 Vert. 3
FLOOD SIDE \ PROTECTED SIDE
20 — % — 20
1.09 %
. EL. 6 ft
» I EL.3.7 1t
0l— water el = 0.4' 1N o7 Qe ) 0.7 ft TP eErrreerrer S EL.0.0 k o
L ft - Embankment fiI.I
-20 — —1 -20
-40 — — -40
-60 — — -60
CLAY 3, EL. -58.5 TO -70 (protected) CLAY 3, EL. -58.5 TO -70 (protected)
-80 — — -80
Name: EMBANKMENT FILL, EL. +3.7 TO -5.5 (above water)  Model: Mohr-Coulomb  Unit Weight: 118 pcf  Cohesion: 75 psf  Phi: 26 °
Name: CLAY 1, EL.-5.5TO -21.5 Model: Mohr-Coulomb  Unit Weight: 107 pcf  Cohesion: 0 psf  Phi: 26 °
Name: SILT, EL. -21.5 TO -26.5 Model: Mohr-Coulomb  Unit Weight: 117 pcf  Cohesion: 0 psf  Phi: 34 °
Name: CLAY 2, EL.-26.5TO -41.5 Model: Mohr-Coulomb  Unit Weight: 99 pcf  Cohesion: 0 psf  Phi: 26 °

Name: SILTY SAND, EL. -53.5TO -58.5  Model: Mohr-Coulomb
Name: CLAY 3, EL.-58.5TO -70  Model: Mohr-Coulomb
Name: CLAY 2, EL. -26.5 TO -41.5 (protected) = Model: Mohr-Coulomb  Unit Weight: 99 pcf  Cohesion: 0 psf
Name: CLAY 3, EL. -58.5 TO -70 (protected) = Model: Mohr-Coulomb  Unit Weight: 104 pcf  Cohesion: 0 psf
Name: Embankment fill  Model: Mohr-Coulomb  Unit Weight: 118 pcf Cohesion: 0 psf  Phi: 26 °

Unit Weight: 122 pcf  Cohesion: 0 psf  Phi: 33 °©

Unit Weight: 104 pcf  Cohesion: O psf  Phi: 26 °

Phi: 26 ©
Phi: 26 °

Name: Slope Stability (Entry/Exit) in front
File Name: Reach 21-Scase FS GCAT seepw.gsz Directory: G:\\F&MHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw parent\GCAT seepw parent\
Last Edited By: Middleton, Mark C MVN

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY

BETWEEN THE VALUES INDICATED FOR THESE LOCATIONS.

Hw=CANAL WATER LEVEL

US Army Corps
of Engineers.
Mew Orleans District

LONDON AVE CANAL

OUTFALL CANAL REEVALUATION REPORT
REACH 21, STA. 6+30 TO STA. 10+00
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Slope Stability (Entry/Exit) in front
MARCH 2012

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT



Slope Stability (Entry/Exit) in front Page 1 of 8 Slope Stability (Entry/Exit) in front Page 2 of 8
ope . . Number of Slices: 30
Slope Stability (Entry/Exit) in front Optmizaton Tolerance: 0.1
Minimum Slip Surface Depth: 3 ft
Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd. Optimiza tioanaximum Itperations: 2000
Optimization Convergence Tolerance: 1e-007
. . Starting Optimization Points: 8
Flle Informatlon Ending Optimization Points: 16
Created By: Liljegren, James Complete Passes per Insertion: 1
Revision Number: 281 Driving Side Maximum Convex Angle: 5 °
Last Edited By: Middleton, Mark C MVN Resisting Side Maximum Convex Angle: 1 °
Date: 1/15/2013
Time: 1:09:03 PM
File Name: Reach 21-Scase FS GCAT seepw.gsz Materials
Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw
parent\GCAT seepw parent\ EMBANKMENT FILL, EL. +3.7 TO -5.5 (above water)
Last Solved Date: 1/15/2013
Last Solved Time: 1:09:46 PM Model: Mohr-Coulomb
T Unit Weight: 118 pcf
Cohesion: 75 psf
. . Phi: 26 °
Project Settings Phi-B:0°
Length(L) Units: feet
Time(t) Units: Seconds CLAY 1, EL. -5.5TO -21.5
Force(F) Units: |bf Model: Mohr-Coulomb
Pressure(p) Units: psf Unit Weight: 107 pcf
Strength Units: psf Cohesion: 0 psf
Unit Weight of Water: 62.4 pcf Phi: 26 °
View: 2D Phi-B: 0 °
SILT, EL. -21.5 TO -26.5
Analysis Settings Model: Mohr-Coulomb
Unit Weight: 117 pcf
Slope Stability (Entry/Exit) in front Cohesion: 0 psf
Kind: SLOPE/W Phi; 34 °
Parent: Scase FS Analysis (Seepage) Phi-8: 0
Method: Spencer
settings CLAY 2, EL. -26.5 TO -41.5
PWP Conditions Source: Parent Analysis Model: Mohr-Coulomb
Slip Surface Unit Weight: 99 pcf
Direction of movement: Right to Left Co'hesioﬁn: 0 psf
Use Passive Mode: No Ph[: 26 .
Slip Surface Option: Entry and Exit Phi-B: 0
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes SILTY SAND, EL. -53.5 TO -58.5
Tension Crack Model: Mohr-Coulomb
Tension Crack Option: Search for Tension Crack Unit Weight: 122 pef
Percentage Wet: 0 Coheslon: 0 psf
Tension Crack Fluid Unit Weight: 9.807 pcf Phi: 33
FOS Distribution Phi-8: 0
FOS Calculation Option: Constant
Advanced CLAY 3, EL.-58.5 TO -70
2/28/2013 2/28/2013
Slope Stability (Entry/Exit) in front Page 3 of 8 Slope Stability (Entry/Exit) in front Page 4 of 8
Model: Mohr-Coulomb
Unit Weight: 104 pcf Reinforcement 1
Cohesion: 0 psf Type: Pile
Phi: 26 ° Outside Point: (200, 12.9) ft
Phi-B: 0 ° Inside Point: (200, -17.3) ft
Slip Surface Intersection: (0, 0) ft
CLAY 2, EL. -26.5 TO -41.5 (protected) Total Length: 30.2 ft
Model: Mohr-Coulomb Reinforcement Direction: 90 *
Unit Weight: 99 pcf Applied Load Option: Variable
Cohesion: 0 psf F of S Dependent: No
Phi: 26 ° Pile Spacing: 1 ft
Phi-B: 0 * Shear Capacity: 99999 Ibs
Shear Safety Factor: 1
CLAY 3, EL. -58.5 TO -70 (protected) Shear Load Used: 99999 Ibs
Model: Mohr-Coulomb Shear Option: Parallel to Slip
Unit Weight: 104 pcf Resisting Force Used: 0 |bs/ft
Cohesion: 0 psf
Phi: 26 °
Phi-8:0° Regions
Embankment fill Material Points Area (ft?)
Model: Mohr-Coulomb Region 1 CLAY 3, EL.-58.5TO -70 45,12,42,43,13,44 295.55
Unit Weight: 118 pcf Region2 | EMBANKMENT FILL, EL.+3.7 70 -5.5 (above 2,3,4,9,25,10,50,49 66,2925
Cohesion: 0 psf water)
Phi: 26 © Region3 | EMBANKMENTFILL, EL. +3.7T0 -5.5 (above 10,25,18,1,19,24,5,52,51,50 | 221.6125
Phi-B: 0 ° water)
Region 4 CLAY 1, EL.-5.5T0 -21.5 17,20,21,11,48,16 939.39
Region 5 25,9,26,27,18 6.825
Slip Surface Entry and Exit Region 6 | SILTY SAND, EL. -53.5T0 -58.5 7,32,28,35,8,42,12,45 963
Left Projection: Range Region 7 SILT, EL. -21.5TO -26.5 32,6,46,29,41,36,35,28 2311.2
Left-Zone Left Coordinate: (130, -6.07418) ft Region8 | CLAY 2, EL. -26.5T0 -41.5 47,30,40,41,29,46 385.5
'L-e:'?"e :"gh‘ c°°trd'3’:)a‘53 (178, -2.86667) ft Region9 | SILT, EL. 21.5T0 -26.5 33,34,31,38,37,40,30,47 963
eft-Zone Increment: -
Right Projection: Range ;{gg"’” CLAY 1, EL. -5.5TO -21.5 34,17,16,48,11,39,38,31 2106.92
Right-Zone Left Coordinate: (183, -0.776) ft P
Right-Zone Right Coordinate: (200, 6) ft lig"’" CLAY 2, EL. -26.5 TO -41.5 (protected) 6,46,47,33 1032
Right-Zone Increment: 30
Rafdius Increments: 20 'Eg"’" CLAY 3, EL. -58.5 TO -70 (protected) 7,15,44,45 791.2
Left Projection Angle: 135
Right Projection Angle: 45 T:g"’" CLAY 3, EL. -58.5 TO -70 (protected) 43,42,8,14 1128.15
Region
. A CLAY 2, EL. -26.5 TO -41.5 (protected) 41,40,37,36 1471.5
Slip Surface Limits el
Left Coordinate: (117.4, -6.1) ft Region | ¢ bankment fill 21,22,23,49,50,11 130.1175
Right Coordinate: (310, 0) ft 15
Region .
16 Embankment fill 52,51,50,11,39 423.7325
Reinforcements
2/28/2013 2/28/2013




Slope Stability (Entry/Exit) in front Page 5 of 8 Slope Stability (Entry/Exit) in front Page 6 of 8
Point41 | 211.9 | -41.5
. Point42 | 211.9 [ -58.5
Points Point 43 | 211.9 | -70
X(ft) | Y (ft) Point44 | 186.2 | -70
point1 [203 |32 Point 45 | 186.2 | -58.5
point2 | 186.2 | 1 Point 46 | 186.2 | -41.5
Point3 | 189.9 | 3 Point47 | 186.2 | -26.5
Point4 | 1918 [ 6 Point48 | 200 [ -6.9
point5 [310 |0 Point49 | 185.1 | 0.4
point6 | 117.4 | -41.5 Point 50 | 200 | -0.45
point7 | 117.4 | -585 point51 [ 2003 | -1.3
point8 [ 310 [ -585 point52 [ 310 [ -2
Point9 [200 |6
Point10 [ 200 | 1
Point11 | 200 | 55 itical Slip Surfaces
Point 12 | 200 -58.5 Slip Surface | FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)
Point13 [ 200 [ -70 1 | optimized [ 1.09 [ (179.724, 13.722) | 13.08701 [ (194.739, 6) | (172.602, -4.51749)
Point14 [ 310 [ -70 2 | 19374 1.15 | (179.724,13.722) | 17.495 (196.08,6) | (176.504, -3.47373)
Point 15 | 117.4 [ -70
Point16 | 200 | -17.3 Slices of Slip Surface: Optimized
Point17 | 117.4 | -17.3 " Frictional Cohesive
roms ot 5 ol | xi v | we(pst) | el | Swength | strengeh
Point 19 | 211.9 | 0.7 (psf) (psf)
Point 20 | 117.4 | -6.1 1 | Optimized | 172.989 | 0., | 30419223 | 317.81067 6.6421562 | 0
Point 21 | 166.2 | -6 -
point22 | 175.7 | 3.8 2 | Optimized | 173.7636 |, ) | 298.84764 | 318.4659 9.5684646 | O
Point23 | 1826 | -1 3 [ Optimized | 174.53815 | -4.325732 [ 293.50304 | 319.13397 [ 12501039 | 0
Point 24 | 247.3 | 0 _
ot 25 | 200 137 4 | Optimized | 175.3127 |, )00 o | 288.13275 | 319.80204 15.446146 | 0
point26 [ 200 [ 12.8 . -
v oo T128 5 | Optimized | 176.10975 | , 0o | 282.21931 | 335.84353 26.154279 | 0
Point28 [ 200 [ -535 - -
e T 6 | Optimized | 176.928 |, (o o). | 2751496 | 338.11168 | 30.708655 | 0
Point30 | 200 | -26.5 7 | Optimized | 177.74505 '3‘9691775 267.3825 | 342.34718 36.562715 0
Point31 | 200 | -21.5
point32 | 117.4 | -535 8 | Optimized | 178.53975 | 5 oo o | 259.78529 | 345.90132 42.001595 | 0
Point 33 | 1174 | -26.5 9 | optimized [ 179.3121 | -3.7604 252.25286 | 349.58413 47.471629 | 0
Point34 | 117.4 | 215 -
Point35 | 310 | 535 10 | Optimized | 180.0845 | . .o . | 244.64344 | 35327976 | 52985472 | O
Point36 | 310 | -415 B
Pont37 | 310 | 265 11 | Optimized | 1807485 | 3 (.00, | 237.84989 | 353.60635 56.458198 | 0
Point 38 | 310 | 215 12 | Optimized | 181.30405 | | 231.85113 | 355.15499 60.139311 | 0
Point39 [ 310 [-55 3.4798425
Point40 | 211.9 | -26.5 .
2/28/2013 2/28/2013
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13 | Optimized | 182.0909 | 3.3676005 | 223.70505 | 359.81539 66.38545 0 10 | 19374 | 182.9125 | -3.4767485 | 227.31145 | 384.89874 76.860458 0
14 | optimized | 183.02775 | 213.27835 | 369.95729 J6a17425 | o 11 | 19374 [ 183.5375 | -3.3490165 | 217.90997 | 381.30731 79.694208 0
3.2378705 12 | 19374 | 184.1625 | -3.1972405 | 206.95052 | 374.80763 81.869384 0
15 | Optimized | 183.8666 | .o | 20279503 | 37053909 81813805 | 0 13 [ 19374 [ 184.7875 | -3.020766 | 19431726 | 365.4016 83.443409 0
: 14 [ 19374 [ 185375 | -2.832397 | 180.75992 [ 363.08568 88.926214 0
16 | Optimized | 184.68885 %,9605805 191.25139 | 375.29343 89.763301 0 15 | 19374 185.925 -2.634279 166.60467 | 367.63331 98.048218 0
— 16 | 19374 | 186.50835 | -2.4002885 | 150.11182 | 368.93458 106.72699 0
17 | Optimized | 185.40985 | -2.833112 | 180.6494 | 391.17133 10267841 | 0
18 | Optimized | 185.95985 | -2.703889 [ 170.60077 | 386.06476 105.08881 0 17119574 | 187.125 21265715 | 13099474 | 366.95252 11488921 0
19 | Optimized | 186.5787 | -2.512054 [ 156.46693 | 401.09864 119.31485 0 18 | 19574 | 18774169 | 18235805 | 109.98005 | 36029713 122.08779 0
20 | Optimized | 187.30885 | -2.24956 | 137.49583 | 394.87973 125.53451 0 19 | 19574 188.35835 | 1489562 | 87.064351 | 35010505 128.2935 o
— 20 | 19374 | 188.975 [ -1.1224157 [ 61.947222 | 335.82328 133.57828 0
21 | Optimized | 188.01175 | -1.95936 | 116.81491 [ 402.62504 13939891 | 0
22 | Optimized | 188.7329 | -1.61694 [ 93.336872 | 382.8073 14118416 | 0O 21| 19374 | 189.59165 | 1 coooc | 34563414 | 317.30215 137.9009 0
23 | Optimized | 189.47225 | -1.2223 66.110087 | 380.55212 15336363 | O .
N 22 | 19374 | 190.28955 1.1474775 | 325.10669 158.00547 0
24 | Optimized | 189.87095 | | oo | 51.113255 | 330.37485 | 14059457 | 0 0.21360702
B 23| 19374 | 190.95935 | 0.31657288 328.21258 160.07997 75
25 | Optimized | 190.39725 | | cooo0 - | 24.651939 | 368.16223 167.54116 | 0 33.825041
26 | optimized | 19101525 | - N I U I 24| 19374 | 1915198 | 08073463 | .o o000 | 34570155 168.60991 75
: 0.0817969 | 9.1837398 : : n
N 25| 19374 | 191.9476 | 1.2074145 337.24262 164.48422 75
27 | Optimized | 1914539 | 0.4177081 | 1 oo, | 317.13879 154.67892 75 91.674053
B 26 | 19374 | 192.4272 | 1.683586 296.62623 144.67428 75
28 | Optimized | 191.7859 | 0.7987189 | ..o .. |293.27387 | 14303923 |75 122.35819
B 27 | 19374 | 193.09125 | 2.3476495 245.83443 119.90146 75
29 | Optimized | 192.14105 | 1.2770184 | g oo | 263.82095 128.67408 | 75 164.91895
28 | 19374 | 193.7553 [3.011713 [ -207.2348 [ 195.05328 95.133843 75
30 | Optimized | 1928232 | 2.1956795 | | o (ooo | 204.48811 99.735516 | 75 29| 19970 | 190.41935 | 3675777 | Yy saayy | 14427213 70366221 75
31 | Optimized | 193.5427 [ 3.155975 | o o000, | 144.60909 70.530568 | 75 30| 1937 | 19508345 | 4330841 | o oo | 93489918 45.58808 75
32 | Optimized | 194.3299 | 4.18492 | o0 1 o00 | 79.76949 38.90618 75 31| 1997 | 1957075 | 50039085 | L. oo | 42707703 20.820839 75
Slices of Slip Surface: 19374
slip Base Normal Frictional Cohesive
surface X (ft) Y (ft) PWP (psf) Stress (ps) Strength Strength
(psf) (psf)
1 [ 19374 [ 176.8427 | -3.530293 [ 244.20686 | 293.6744 24.126933 0
2 | 19374 | 177.52005 | -3.629877 [ 248.45721 [ 319.76929 34.781226 0
3 | 19374 | 178.19735 | -3.702573 [ 251.23319 | 341.08119 43.821797 0
4 [ 10374 | 178.87465 | -3.748717 | 252.53237 | 357.99873 51.439382 0
5 | 19374 | 179552 [ -3.76852 252.19841 | 370.79057 57.841261 0
6 | 19374 | 180.22935 [ -3.7620715 [ 250.34931 | 379.7004 63.088738 0
7 | 19374 | 180.90665 | -3.729342 [ 246.99378 | 384.92613 67.274105 0
8 | 19374 | 181584 [-3.670183 [ 242.11977 | 386.61652 70.475773 0
9 | 19374 | 182.26135 | -3.5843235 [ 235.52014 | 384.89861 72.856745 0
2/28/2013 2/28/2013




ELEVATION IN FEET N.A.V.D 88

DISTANCE IN FEET

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
40 40
| | | | | | | | | | | | | | | | | | | | |

FLOOD SIDE PROTECTED SIDE
20 — VETT. 1 VE£T. 2 VERT. 3 —1 20
0.54
. EL. 4
water el=0.4"' EMBANKEMBIANHIE
0 r— e000000000 0000 ¢ o
000000000 [ 2 B J
000000000 [ N N J
’J 99 © 00000000 =
o000
csoses Pl tL Lot e
o0 0000600606000 00 00
-207 O 0 0 0000 00000 00 0 0 00NN 7-20
O 0 0 000000000 00 0 0 00NN
0000000606000 06000 BEACH SAND SP, EL. -14 TO -40
O 0O O 0000 00000 00 0 0 0NN
O 0 0O 0000 00000 00 0 0 0NN
O 0O 0 0000 00O 00 000 O CONNNNNNNNNNNNNI
O 0 0 000000000 000 O NN
40 — O 0 000000000000 0 0 00000000000000000 — -40
O 0 0 0000 00000 00 0 0 00NN
O 0 0000000000 000 0 0NN
O 0 0 0000 00000 00 0 0 0CNNNNNNNN
O 0O 0 000000000 000 O NN
-60 — 00 0000000000000 0 00000000000000888D CLAY 2, EL. 50 TO-70 1 .60
80 L_ Name: EMBANKMENT FILL CH, EL. 4TO 2 (above water)  Model: Mohr-Coulomb  Unit Weight: 111 pcf  Cohesion: 0 psf  Phi: 23 © I 80
i Name: MARSH 2, MH, EL. -4 TO -7 (below water)  Model: Mohr-Coulomb  Unit Weight: 103 pcf  Cohesion: 0 psf  Phi: 23 °© )
Name: BEACH SAND SP, EL. -14 TO -40  Model: Mohr-Coulomb  Unit Weight: 122 pcf  Cohesion: 0 psf  Phi: 28 °
Name: Fill (Protected), El., -2.5 TO -4 (above water)  Model: Mohr-Coulomb  Unit Weight: 105 pcf = Cohesion: 0 psf  Phi: 23 °
Name: MARSH 2, El, -7 to -8 (Protected) = Model: Mohr-Coulomb  Unit Weight: 99 pcf Cohesion: 0 psf  Phi: 23 °
Name: EMBANKMENT FILL CH, EL. 2 TO -2.5 (below water)  Model: Mohr-Coulomb  Unit Weight: 111 pcf Cohesion: 0 psf  Phi: 23 °
Name: Marshl, El., -2.5 TO -4 (above water)  Model: Mohr-Coulomb  Unit Weight: 103 pcf Cohesion: 0 psf  Phi: 23 °
Name: BAY SOUND CLAY 1, EL.-45t0-50  Model: Spatial Mohr-Coulomb ~ Weight Fn: Bay Sound 1 ~ Cohesion: 0 psf  Phi: 23 °
Name: BAY SOUND CLAY 2, EL.-50 TO -70  Model: Spatial Mohr-Coulomb ~ Weight Fn: Bay Sound 2  Cohesion: 0 psf  Phi: 23 °
Name: MARSH 1, El, -4 to -7 (Protected) (below water)  Model: Mohr-Coulomb  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 23 °

Phi: 23 °
Phi: 23 ©

Name:
Name:

MARSH 2, EL. -7 TO -8
Marsh 1 (prtected) above water

Model: Spatial Mohr-Coulomb
Model: Mohr-Coulomb

Weight Fn: Marsh2
Unit Weight: 105 pcf

Cohesion: 0 psf
Cohesion: 0 psf

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY

BETWEENT HE VALUES INDICATED FOR THESE LOCATIONS.

Name: Global Stability (Block) in front
File Name: Reach 27-Scase FS seepw.gsz Directory: G:\\F&MHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw parent\original phi23 seepw parent\

. . Hw=CANAL WATER LEVEL
Last Edited By: Middleton, Mark C MVN

US Army Corps
of Engineers.-
Mew Orleans District

LONDON AVE CANAL

OUTFALL CANAL REEVALUATION REPORT
REACH 27, STA. 48+50 TO 58+50
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Global Stability (Block) in front
MARCH 2012

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT



Global Stability (Block) in front Page 1 of 10 Global Stability (Block) in front Page 2 of 10
ope . Advanced
Global Stability (Block) in front Nomberof ices: 0
Optimization Tolerance: 0.01
Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd. Minimum Slip Surface Depth: 2 ft
Optimization Maximum Iterations: 4000
. . Optimization Convergence Tolerance: 1e-007
Flle Informatlon Starting Optimization Points: 8
Created By: Liljegren, James Ending Optimization Points: 16
Revision Number: 322 Complete Passes per Insertion: 1
Last Edited By: Middleton, Mark C MVN Driving Side Maximum Convex Angle: 5 °
Date: 1/15/2013 Resisting Side Maximum Convex Angle: 1 °
Time: 10:27:33 AM
File Name: Reach 27-Scase FS seepw.gsz
Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw Materials
parent\original phi23 seepw parent\
Last Solved Date: 1/15/2013 EMBANKMENT FILL CH, EL. 4TO 2 (above water)
Last Solved Time: 10:39:26 AM
Model: Mohr-Coulomb
Unit Weight: 111 pcf
. . ion: 0 psf
Project Settings ,Eﬁre;f" ov
Length(L) Units: feet Phi-B: 0 °
Time(t) Units: Seconds
Force(F) Units: Ibf MARSH 2, MH, EL. -4 TO -7 (below water)
Pressure(p) Units: psf Model: Mohr-Coulomb
Strength Units: psf Unit Weight: 103 pcf
Unit Weight of Water: 62.4 pcf Cohesion: 0 psf
View: 2D Phi: 23 °
Phi-B: 0 °
Ana|ysis Settings BEACH SAND SP, EL. -14 TO -40
Model: Mohr-Coulomb
Global Stability (Block) in front Unit Weight: 122 pcf
Kind: SLOPE/W Cohesion: 0 psf
Parent: Scaes FS Analysis (Seepage) Phi: 28 ©
Method: Spencer Phi-8:0°
Settings "
PgWP Conditions Source: Parent Analysis Fill (Protected), El., -2.5 TO -4 (above water)
Slip Surface Model: Mohr-Coulomb
Direction of movement: Right to Left Unit Weight: 105 pcf
Use Passive Mode: No Cohesion: 0 psf
Slip Surface Option: Block Phi:23°
Critical slip surfaces saved: 1 Phi-B: 0 *
Optimize Critical Slip Surface Location: Yes
e o MARSH 2, El, -7 to -8 (Protected)
Tension Crack Option: Search for Tension Crack Model: Mohr-Coulomb
Percentage Wet: 0 Unit Weight: 99 pcf
Tension Crack Fluid Unit Weight: 62.4 pcf Cohesion: 0 psf
FOS Distribution Phi: 23 °
FOS Calculation Option: Constant Phi-8: 0
Restrict Block Crossing: Yes
2/28/2013 2/28/2013
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EMBANKMENT FILL CH, EL. 2 TO -2.5 (below water)
Model: Mohr-Coulomb Slip Surface Limits
Unit Weight: 111 pcf Left Coordinate: (123.3,-9.2) ft
Coheslon: O psf Right Coordinate: (310, -3) ft
Phi: 23°
Phi-B: 0 °
Marshi, El., -2.5 TO -4 (above water) Slip Surface Block
Model: Mohr-Coulomb Left Grid
Unit Weight: 103 pcf Upper Left: (130, 0) ft
Cohesion: 0 psf Lower Left: (130, -60) ft
Phi: 23 ° Lower Right: (180, -60) ft
Phi-B: 0 ° X Increments: 15
Y Increments: 24
BAY SOUND CLAY 1, EL. -45 to -50 Starting Angle: 135 ©
Model: Spatial Mohr-Coulomb Ending Angle: 155 °
Weight Fn: Bay Sound 1 Angle Increments: 6
Cohesion: 0 psf Right Grid
Phi: 23 ° Upper Left: (185, 0) ft
Phi-B: 0 ° Lower Left: (185, -60) ft
Lower Right: (210, -60) ft
BAY SOUND CLAY 2, EL. -50 TO -70 XlIncrements: 16
Model: Spatial Mohr-Coulomb Y Increments: 24
Weight Fn: Bay Sound 2 Starting Angle: 30 °
Cohesion: 0 psf Ending Angle: 45 °
Phi: 23 ° Angle Increments: 6
Phi-B: 0 °
MARSH 1, El, -4 to -7 (Protected) (below water) Reinforcements
Model: Mohr-Coulomb
Unit Weight: 105 pcf Reinforcement 1
Cohesion: 0 psf Type: Pile
Phi: 23 * Outside Point: (200, 12.9) ft
Phi-B: 0° Inside Point: (200, -19.3) ft
Slip Surface Intersection: (0, 0) ft
MARSH 2, EL.-7 TO -8 Total Length: 32.2 ft
Model: Spatial Mohr-Coulomb Reinforcement Direction: 90 *
Weight Fn: Marsh2 Applied Load Option: Variable
Cohesion: 0 psf F of S Dependent: No
Phi: 23 ° Pile Spacing: 1 ft
Phi-B: 0° Shear Capacity: 99999 |bs
Shear Safety Factor: 1
Marsh 1 (prtected) above water Shear Load Used: 99999 Ibs
Model: Mohr-Coulomb Shear Option: Parallel to Slip
Unit Weight: 105 pcf Resisting Force Used: 0 Ibs/ft
Cohesion: 0 psf
Phi: 23 °
Phi-B: 0 Unit Weight Functions
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Region 12 | Fill (Protected), El., -2.5 TO -4 (above water) 21,8,43,9,10 86.025
Marsh2 Region 13 | MARSH 2, El, -7 to -8 (Protected) 35,33,22,11 83.9
Model: Spline Data Point Function Region 14 | BAY SOUND CLAY 1, EL. -45 to -50 12,13,49,48 9335
F”"C"CZ"F;::: ‘I'Ze[')g;t‘;"ioé ” Region 15 | BAY SOUND CLAY 2, EL, -50 TO -70 48,49,45,44 3734
Segment Curvature: 0 % Region 16 | MARSH 1, El, -4 to -7 (Protected) (below water) 33,63,64,35 167.8
Y-Intercept: 99 Region 17 | MARSH 1, El, -4 to -7 (Protected) (below water) 40,3,4,50,52 19.905
Data Points: X (ft), Unit Weight (pcf) Region 18 | MARSH 2, El, -7 to -8 (Protected) 25,51,52,40 11.055
Data Point: (187.56, 99) Region 19 | MARSH 2, EL. -7 TO -8 17,28,51,52,41,42 12.44
Data Point: (200, 103) Region 20 | MARSH 2, EL. -7 TO -8 17,42,34,33,22,14 26.1
Data Point: (226.1, 99) Region 21 | EMBANKMENT FILL CH, EL. 2 TO -2.5 (below water) | 5,46,56,57,16,26 27.507
Bay Sound 1 Region 22 | EMBANKMENT FILL CH, EL. 2 TO -2.5 (below water) | 57,58,59,61,16 11.326
Model: Spline Data Point Function Region 23 | Marsh1, El., -2.5 TO -4 (above water) 61,62,21 12.51
Function: Unit Weight vs. Y Region 24 | Marsh1, El., -2.5 TO -4 (above water) 62,60,63,21 19.7825
Curve Fit to Data: 100 % Region 25 | Marsh 1 (prtected) above water 21,10,64,63 83.9
Segment Curvature: 0 %
Y-Intercept: 107
Data Points: V (ft), Unit Weight (pcf) Points
Data Point: (191.1, 107)
Data Point: (200, 110) X(ft) | Y(ft)
Data Point: (238.5, 107) Point1l | 1233 | -11.2
point2 [ 1645 [ -9.1
Bay Sound 2 Point3 | 179.82 | 6
Model: Spline Data Point Function Point 4 184.24 | -4
Function: Unit Weight vs. X Points 18756 | 2.5
Curve Fit to Data: 100 % -
Segment Curvature: 0 % Point 6 196 37
Y-Intercept: 112 Point7 | 2064 |4
Data Points: X (ft), Unit Weight (pcf) Point8 | 226.1 | -2.5
Data Point: (191.1, 112) point9 | 310 -3
Data Point: (200, 110) Point 10 | 310 -4
Data Point: (226.1, 112) Point 11 | 310 8
Point12 | 123.3 -45
- point 13 | 310 -45
Regions Point 14 | 202 -8
Material Points Area (ft?) Pont 15 | 200 2
Region 1 | MARSH 2, MH, EL. -4 TO -7 (below water) 5,26,16,20,27,50,4 21.15 pomt 16 | 200 o
Region 2 | MARSH 2, MH, EL. -4 TO -7 (below water) 16,61,62,19,20 7.05 Pomt 17 | 200 =
Region3 | BEACH SAND SP, EL. -14 TO -40 28,17,18,23,1,24,2,25,51 | 809.5 ot 18 | 200 793
Region 4 | BEACH SAND SP, EL. -14 TO -40 23,18,17,14,22,11,13,12 | 6045.025 point 19 | 202 =
Region 5 | MARSH 2, MH, EL. -4 TO -7 (below water) 50,27,20,42,41,52 37.32 point 20 | 200 o
Region 6 15,30,31,32 6.675 ont2l | 2261 | 2
Region 7 MARSH 2, MH, EL. -4 TO -7 (below water) 20,19,62,60,63,33,34,42 | 58.5175 Point22 | 226.1 3
Region 8 | EMBANKMENT FILL CH, EL. 4TO 2 (above water) 6,53,15,38,39,37 8.876 ont23 | 1233 | 192
Region 9 EMBANKMENT FILL CH, EL. 4TO 2 (above water) 15,32,7,36,38 19.4 Pomnt 24 | 1233 o2
Region 10 | EMBANKMENT FILL CH, EL. 4TO 2 (above water) 37,47,56,57,38,39 10.729 ot 25 | 1754 | 8
Region 11 | EMBANKMENT FILL CH, EL. 4TO 2 (above water) 38,57,58,59,61,21,8,36 | 96.239 point 26 | 196 s
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point 27 | 196 -4
Point 28 | 196 3 Slices of Slip Surface: Optimized
Point 2! 1 -1 " Frictional Cohesive
Fancso [ 200 125 sote | X0 V(R | pwp(psn) | Nl Strengn | strengtn
Point 31 | 200.5 | 12.9 — (psf) (psf)
- 1 | Optimized | 184.18685 | -4.026809 | 276.2361 | 280.9339 1.9940994 | 0
P°fm 32 1201 4 2 | Optimized | 184.46475 | -3.915469 | 269.28659 | 274.1598 2.0685583 | 0
:::: ;31 ;éi'l ; 3 | Optimized | 1849074 | -3.738135 | 258.21811 | 263.50091 | 2.2424152 | 0
pontas 1310 = 4 | Optimized | 185.3432 | -3.5635585 | 247.33299 | 252.99921 | 24051711 |0
- 5 | Optimized | 185.779 | -3.3889815 | 236.42656 | 242.49752 | 2.5769691 [ 0
Pof"t 36 | 213 2 6 | Optimized | 186.2148 | -3.214405 | 225.54144 | 231.99583 | 2.739725 0
Pof"t 37119444 | 2 7 | Optimized | 186.6506 | -3.0398285 | 214.63502 | 221.49413 | 2.9115229 [0
P°f"t 38 1200 2 8 | Optimized | 187.04135 | -2.892474 | 205.44785 | 217.0228 49132747 |0
P°f"t 39 1196 2 9 | Optimized | 187.3871 | -2.7723425 | 197.95159 | 210.23682 [ 5.2147738 [0
:::: :(1) 1;2'61 ; 10 | Optimized | 187.8655 | -2.6061385 | 187.57871 | 201.84848 | 6.0571591 | 0
- 11 | Optimized | 188.2367 | -2.47717 179.51672 | 195.58813 | 6.8219063 | 0
P°f"t 42 | 200 7 12 | Optimized | 188.5411 | -2.379735 | 173.42546 | 193.43763 | 8.4946615 | 0
Pof"t 43 | 2346 | 3 13 | Optimized | 189.0185 | -2.230525 | 164.09818 | 186.0138 9.3026261 | 0
P°f"t 4411233 |70 14 | Optimized | 189.47815 | -2.092975 | 155.4984 | 181.79131 | 11.16068 0
P°f"t 45 1310 70 15 | Optimized | 189.92005 | -1.967085 | 147.63076 | 176.14359 | 12.102977 |0
:::: :s i:;i f‘zg 16 | Optimized | 19038075 | -1.844251 | 139.95319 [ 174.25106 | 14.558582 | 0
pontag 233 =0 17 | Optimized | 190.86025 | -1.7244725 | 132.46723 | 169.88088 | 15.881153 | 0
- 18 | Optimized | 191.10405 | -1.6635665 | 128.66359 | 182.31017 | 22.771622 |0
P°f"t 49 | 310 =0 19 | Optimized | 191.1158 | -1.660825 | 128.48752 | 185.24014 | 24.090057 | 0
P°f"t S0 118756 | 4 20 | Optimized | 191.35295 | -1.577363 | 123.27655 | 168.79105 | 19.319757 [0
P°f"t 5111875618 21 | Optimized | 191.8118 | -1.413889 | 113.03584 | 162.81251 | 21.128942 [0
:::: 2; 123'56 Z 22 | Optimized | 192.2706 | -1.2504145 | 102.79718 | 156.83397 | 22.937255 [0
pontsa 205 3 23 | Optimized | 192.66815 | -1.1087635 | 93.927918 | 163.17998 | 29.395755 [0
- 24 | Optimized | 193.06595 | -0.9285 82.649219 | 162.04485 | 33.701446 [0
Point 55 | 205 -49
Point56 | 192.5 | 0.4 25 | Optimized | 193.3478 | o oo o | 72.973506 | 156.9178 35632237 |0
Point 57 | 200 0.34 .
Pont5s | 2003 | -0 26 | Optimized | 193.67735 | | ccoo0occ | 59.468121 | 158.25682 | 41933317 | O
Point 59 | 205 0.5 27 | Optimized | 194.19735 | -0.1349053 | 32.953353 | 124.7403 38.961249 |0
Point €0 | 205.3 | -4.9 28 | Optimized | 194.49325 | 0.1601047 | 14.477764 | 116.92556 | 43.486508 [ 0
Point 61 | 2052 | -2.8 29 | Optimized | 194.6153 | 0.29786875 | 5.8486905 | 100.31893 | 40.100238 | 0
Point 62 | 205.25 [ -4 - .
omt 63 | 2261 | = 30 | Optimized | 194.88215 | 0.6263956 | 1, .o | 96526169 | 40972928 |0
Point64 | 310 ] -5 31 | optimized | 1952783 | 11141319 |, oo | 93610634 | 39735357 |0
Critical Slip Surfaces 32 | Optimized | 195.643 1.598225 '75.611887 79.930465 | 33.928469 |0
Slip Surface | FOS Center (ft) Radius (ft) Entry (ft) Exit (ft) 33 | Optimized | 195.85925 | 1.919225 55.723681 69.639756 29.560323 0
1 | Optimized | 0.54 | (190.507, 5.624) | 9.638605 | (196.967,3.79674) | (184.134, -4.0481)
2 | 20739 0.72 | (190.507, 5.624) | 8.043 (198.996, 3.99959) | (187.56, -2.5) 34 | Optimized | 195.95445 | 2.0741335 | _ 67.44911 28630449 |0
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10543161 27 | 20739 197.6058 2.833163 i68 35542 72.374682 30.72123 0
35 | Optimized | 196.08045 | 2.2791335 izz 03113 61.147397 25.95553 0 B -
- 28 | 20739 198.003 3.1664285 190.16195 51.696477 21.943853 0
36 | Optimized | 196.3197 | 2.67601 -157 40379 44.240968 18.779177 0 R -
. 29 | 20739 198.40015 | 3.4996935 212.00898 31.018272 13.166475 0
37 | Optimized | 196.72295 | 3.369379 201.49067 16.353852 6.9417982 0 30 | 20739 198.7973 3.8329585 -233.7075 | 10.339103 4.3886886 0
Slices of Slip Surface: 20739
Slip Base Normal Frictional Cohesive
Surface X (ft) Y (ft) PWP (psf) Stress (ps) Strength Strength
(psf) (psf)
1 20739 187.75665 | -2.5 180.95341 | 219.01019 16.154146 0
2 20739 188.15 -2.5 180.94324 | 227.65934 19.82981 0
3 20739 188.54335 | -2.5 180.93307 | 236.30595 23.504396 0
4 | 20739 188.93665 | -2.5 180.92035 | 244.95511 27.181139 0
5 20739 189.33 -2.5 180.91273 | 253.60172 30.854645 0
6 20739 189.72335 | -2.5 180.90764 | 262.24578 34.525993 0
7 20739 190.11665 | -2.5 180.90002 | 270.88985 38.19842 0
8 20739 190.51 -2.5 180.89493 | 279.53392 41.869768 0
9 20739 190.90335 | -2.5 180.88985 | 288.17799 45.541115 0
10 | 20739 191.175 -2.5 180.88667 | 310.95333 55.210024 0
11 | 20739 191.45835 | -2.3251875 | 169.96627 | 205.87598 15.242769 0
12 | 20739 191.875 -1.9755625 | 148.11561 | 184.29191 15.355927 0
13 | 20739 192.29165 | -1.6259375 | 126.25577 | 162.69681 15.468304 0
14 | 20739 192.725 -1.262328 103.51984 | 150.73711 20.042544 0
15 | 20739 193.175 -0.8847334 | 79.906944 | 147.85679 28.842997 0
16 | 20739 193.57335 0.55049185 58.986894 | 143.84105 36.018451 0
17 | 20739 193.92 0.25960395 40.774188 | 138.69676 41.565667 0
18 | 20739 194.26665 | 0.0312839 22.554852 | 133.54806 47.113822 0
19 | 20739 194.56265 | 0.2796229 6.9954119 | 131.92142 53.027946 0
20 | 20739 194.9044 | 0.56638555 10.976864 136.63484 57.998049 0
21 | 20739 195.34265 | 0.93412055 34.027613 144.37308 61.282735 0
22 | 20739 195.7809 1.3018555 -57.0885 152.11131 64.567422 0
23 | 20739 196.1532 1.6142925 83.437428 148.00157 62.822939 0
24 | 20739 196.45965 | 1.871431 106.51283 132.04802 56.051058 0
25 | 20739 196.8115 2.1666325 125.49651 113.73109 48.275984 0
26 | 20739 197.20865 | 2.4998975 146.80928 93.052887 39.498607 0
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ELEVATION IN FEET N.A.V.D 88

DISTANCE IN FEET
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FLOOD SIDE PROTECTED SIDE
20 — VERT. 1 VE+RT.2 190
‘ VERT. 3
0.82
o
0l water el =0.4 o
EL.-9.2 [
)
BEACH SAND SP, EL. -14 TO -40

-20 — — -20
-40 — —1 -40
'60 . BAY SOUND CLAY 2, EL.-50 TO -70 — _60

Name: EMBANKMENT FILL CH, EL. 4TO 2 (above water)  Model: Mohr-Coulomb  Unit Weight: 111 pcf  Cohesion: 75 psf  Phi: 26 °
-80 — Name: MARSH 2, MH, EL. -4 TO -7 (below water)  Model: Mohr-Coulomb  Unit Weight: 103 pcf  Cohesion: 0 psf  Phi: 24 ° — .80

Name: BEACH SAND SP, EL. -14 TO -40  Model: Mohr-Coulomb  Unit Weight: 122 pcf  Cohesion: 0 psf  Phi: 34 °

Name: Fill (Protected), El., -2.5 TO -4 (above water)  Model: Mohr-Coulomb  Unit Weight: 105 pcf  Cohesion: 75 psf  Phi: 26 °

Name: MARSH 2, El, -7 to -8 (Protected) = Model: Mohr-Coulomb  Unit Weight: 99 pcf  Cohesion: 0 psf  Phi: 24 °

Name: EMBANKMENT FILL CH, EL. 2 TO -2.5 (below water)  Model: Mohr-Coulomb  Unit Weight: 111 pcf  Cohesion: 0 psf  Phi: 26 °

Name: Marshl, El., -2.5 TO -4 (above water)  Model: Mohr-Coulomb  Unit Weight: 103 pcf  Cohesion: 75 psf  Phi: 24 °

Name: BAY SOUND CLAY 1, EL.-45t0-50  Model: Spatial Mohr-Coulomb ~ Weight Fn: Bay Sound 1 Cohesion: 0 psf  Phi: 26 °

Name: BAY SOUND CLAY 2, EL.-50 TO-70  Model: Spatial Mohr-Coulomb ~ Weight Fn: Bay Sound 2  Cohesion: 0 psf  Phi: 26 °

Name: MARSH 1, El, -4 to -7 (Protected) (below water) Model: Mohr-Coulomb Unit Weight: 105 pcf  Cohesion: 0 psf  Phi;: 24 °

Name: MARSH 2, EL. -7 TO -8  Model: Spatial Mohr-Coulomb ~ Weight Fn: Marsh2  Cohesion: 0 psf  Phi: 24 °

Name: Marsh 1 (prtected) above water ~ Model: Mohr-Coulomb  Unit Weight: 105 pcf  Cohesion: 75 psf ~ Phi: 24 °

Name: Global Stability (Entry/Exit) in front

File Name: Reach 27-Scase FS GCAT seepw.gsz Directory: G:\F&MHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw parent\GCAT seepw parent\

Last Edited By: Middleton, Mark C MVN

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY
BETWEENT HE VALUES INDICATED FOR THESE LOCATIONS.

Hw=CANAL WATER LEVEL

US Army Corps
of Engineers.
Mew Orleans District

LONDON AVE CANAL

OUTFALL CANAL REEVALUATION REPORT
REACH 27, STA. 48+50 TO 58+50
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Global Stability (Entry/Exit) in front
MARCH 2012
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Global Stability (Entry/Exit) in front

Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd.

File Information
Created By: Liljegren, James
Revision Number: 313
Last Edited By: Middleton, Mark C MVN
Date: 12/11/2012
Time: 4:26:36 PM
File Name: Reach 27-Scase FS GCAT seepw.gsz
Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw
parent\GCAT seepw parent\
Last Solved Date: 12/11/2012
Last Solved Time: 4:34:56 PM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Global Stability (Entry/Exit) in front
Kind: SLOPE/W
Parent: Scaes FS Analysis (Seepage)
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 0
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant

Global Stability (Entry/Exit) in front Page 2 of 9

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 2 ft
Optimization Maximum Iterations: 4000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

EMBANKMENT FILL CH, EL. 4TO 2 (above water)
Model: Mohr-Coulomb
Unit Weight: 111 pcf
Cohesion: 75 psf
Phi: 26 °
Phi-B: 0 °

MARSH 2, MH, EL. -4 TO -7 (below water)
Model: Mohr-Coulomb
Unit Weight: 103 pcf
Cohesion: 0 psf
Phi: 24 °
Phi-B: 0 °

BEACH SAND SP, EL. -14 TO -40
Model: Mohr-Coulomb
Unit Weight: 122 pcf
Cohesion: 0 psf
Phi:34°
Phi-B: 0 °

Fill (Protected), El., -2.5 TO -4 (above water)
Model: Mohr-Coulomb
Unit Weight: 105 pcf
Cohesion: 75 psf
Phi: 26 ©
Phi-B: 0 °

MARSH 2, El, -7 to -8 (Protected)
Model: Mohr-Coulomb
Unit Weight: 99 pcf
Cohesion: 0 psf
Phi: 24°
Phi-B: 0 °

EMBANKMENT FILL CH, EL. 2 TO -2.5 (below water)

Advanced
2/28/2013 2/28/2013
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Model: Mohr-Coulomb Left Projection: Range
Unit Weight: 111 pcf Left-Zone Left Coordinate: (140, -9.15947) ft
Cohesion: 0 psf Left-Zone Right Coordinate: (185, -3.65663) ft
Phi: 26 ° Left-Zone Increment: 30
Phi-B: 0 ° Right Projection: Range
Right-Zone Left Coordinate: (190, -1.39718) ft
Marshi, El., -2.5 TO -4 (above water) Right-Zone Right Coordinate: (200, 4) ft
Model: Mohr-Coulomb Right-Zone Increment: 30
Unit Weight: 103 pcf Radius Increments: 200
Cohesion: 75 psf
Phi: 24°
Phi-B: 0 Slip Surface Limits
Left Coordinate: (123.3, -9.2) ft
BAY SOUND C,LAY 1,EL.-45t0 -50 Right Coordinate: (310, -3) ft
Model: Spatial Mohr-Coulomb
Weight Fn: Bay Sound 1
Conesion: 0 psf Reinforcements
Phi-B: 0 °
Reinforcement 1
BAY SOUND CLAY 2, EL.-50 TO -70 Type: Pile
Model: Spatial Mohr-Coulomb Outside Point: (200, 12.9) ft
Weight Fn: Bay Sound 2 Inside Point: (200, -19.3) ft
Cohesion: 0 psf Slip Surface Intersection: (0, 0) ft
Phi: 26 ° Total Length: 32.2 ft
Phi-B: 0 ° Reinforcement Direction: 90 *
Applied Load Option: Variable
MARSH 1, El, -4 to -7 (Protected) (below water) F of S Dependent: No
Model: Mohr-Coulomb Pile Spacing: 1 ft
Unit Weight: 105 pcf Shear Capacity: 99999 Ibs
Cohesion: 0 psf Shear Safety Factor: 1
Phi: 24 ° Shear Load Used: 99999 Ibs
Phi-B: 0 ° Shear Option: Parallel to Slip
Resisting Force Used: 0 Ibs/ft
MARSH 2, EL.-7TO -8
Model: Spatial Mohr-Coulomb R R R
Weight Fn: Marsh2 Unit Weight Functions
Cohesion: 0 psf
Phi: 24° Marsh2
Phi-B: 0 Model: Spline Data Point Function
Function: Unit Weight vs. X
Marsh 1 (prtected) above water Curve Fit to Data: 100 %
Model: Mohr-Coulomb Segment Curvature: 0 %
Unit Weight: 105 pcf Y-Intercept: 99
Cohesion: 75 psf Data Points: X (ft), Unit Weight (pcf)
Phi: 24° Data Point: (187.56, 99)
Phi-B: 0 Data Point: (200, 103)
Data Point: (226.1, 99)
Slip Surface Entry and Exit Bay Sound 1
2/28/2013 2/28/2013
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Model: Spline Data Point Function Region 23 | Marsh1, El., -2.5 TO -4 (above water) 61,62,21 12.51
Function:UnftWeightVS-V Region 24 | Marsh1, El., -2.5 TO -4 (above water) 62,60,63,21 19.7825

gurveﬂ:::oDatta:Ing/ﬁ Region 25 | Marsh 1 (prtected) above water 21,10,64,63 83.9
egment Curvature: o
Y-Intercept: 107
Data Points: Y (ft), Unit Weight (pcf) .
Data Point: (191.1,107) Points
Data Point: (200, 110) X (ft) | Y(ft)
Data Point: (238.5, 107) Point 1 1233 | -11.2
Point2 | 1645 | 9.1

Bay Sound 2 .

' , ) Point3 | 179.82 | -6

Model: Spline Data Point Function —

Function: Unit Weight vs. X Poﬁnt 4 1842414
Curve Fit to Data: 100 % Point5 | 187.56 | -2.5
Segment Curvature: 0 % Point 6 196 3.7

Y-Intercept: 112 Point 7 206.4 4

Data Points: X (ft), Unit Weight (pcf) Point8 | 226.1 | -2.5
gatas"!"::ggé-ll'lloljz’ Point9 | 310 | 3

ata Point: , —

Data Point: (226.1, 112) Point10 | 310 | -4
Point1l | 310 | -8

Point12 | 123.3 | -45

Regions Point 13 | 310 -45
Material Points Area (ft?) Point 14 | 202 8

Region 1_| MARSH 2, MH, EL. -4 TO -7 (below water) 5,26,16,20,27,50,4 2115 Point15 | 200 ] 4
Region 2| MARSH 2, MH, EL. -4 TO -7 (below water) 16,61,62,19,20 7.05 Point 16 | 200 | 25
Region3 | BEACH SAND SP, EL. -14 TO -40 28,17,18,23,1,24,2,25,51 | 809.5 Point17 | 200 | -8
Region4 | BEACH SAND SP, EL. -14 TO -40 23,18,17,14,22,11,13,12 | 6045.025 Point18 | 200 | -19.3
Region 5 | MARSH 2, MH, EL. -4 TO -7 (below water) 50,27,20,42,41,52 37.32 Point19 | 202 | -4
Region 6 15,30,31,32 6.675 Point20 | 200 | -4
Region 7 | MARSH 2, MH, EL. -4 TO -7 (below water) 20,19,62,60,63,33,34,42 | 58.5175 Point21 | 2261 | -4
Region 8_| EMBANKMENT FILL CH, EL. 4T0 2 (above water) | 6,53,15,38,39,37 8.876 Point 22 | 226.1 | -8
Region 9 | EMBANKMENT FILL CH, EL. 470 2 (above water) | 15,32,7,36,38 194 Point 23 | 123.3 | -19.2
Region 10 | EMBANKMENT FILL CH, EL. 4TO 2 (above water) 37,47,56,57,38,39 10.729 Point 24 | 1233 | -9.2
Region 11 | EMBANKMENT FILL CH, EL. 4TO 2 (above water) 38,57,58,59,61,21,8,36 | 96.239 Point 25 | 1754 | -8
Region 12 | Fill (Protected), EI., -2.5 TO 4 (above water) 21,8,43,9,10 86.025 Point26 | 196 | -2.5
Region 13 | MARSH 2, I, -7 to -8 (Protected) 35,33,22,11 83.9 Point27 | 196 | -4
Region 14 | BAY SOUND CLAY 1, EL. -45 to -50 12,13,49,48 9335 Point28 | 196 | -8
Region 15 | BAY SOUND CLAY 2, EL. -50 T0 -70 48,49,45,44 3734 Point29 | 196 | -13
Region 16 | MARSH 1, El, -4 to -7 (Protected) (below water) 33,63,64,35 167.8 Po}nt30 200 129
Region 17 | MARSH 1, EI, -4 to -7 (Protected) (below water) 40,3,4,50,52 19.905 Point31 | 200.5 | 129
Region 18 | MARSH 2, El, -7 to -8 (Protected) 25,51,52,40 11.055 Point32 | 201 ] 4
Region 19 | MARSH 2, EL. -7 T0 -8 17,28,51,52,41,42 12.44 Point 33 | 226.1 | -7
Region 20 | MARSH 2, EL. -7 T0 -8 17,42,34,33,22,14 26.1 Point34 | 202 | -7
Region 21 | EMBANKMENT FILL CH, EL. 2TO 2.5 (below water) | 5,46,56,57,16,26 27,507 Point35 | 310 | 7
Region 22 | EMBANKMENT FILL CH, EL. 2 TO -2.5 (below water) | 57,58,59,61,16 11326 Point36 | 213 |2
Point37 | 194.44 | 2
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point38 | 200 |2 7 | Optimized | 183.29285 | -4.9289995 | 332.52285 | 353.48572 | 93332731 |0
Point39 | 196 | 2 8 | Optimized | 183.9243 | -4.717403 | 31932345 | 342.62888 | 10.376246 | 0
Point 40 | 177.61 | -7 9 | Optimized | 184.49485 | -4.5261965 | 307.38479 | 332.60801 | 11.230103 | 0
Pointdl | 196 | -7 10 | Optimized | 185.0046 | -4.355379 | 296.7263 | 323.43762 | 11.892646 | 0
Point42 | 200 | 7 11 | Optimized | 185.58695 | -4.189155 | 286.3537 | 320.06504 | 15.009257 | 0
Point43 | 234.6 | -3 12 | Optimized | 186.19195 | -4.05417 | 277.92565 | 318.73051 | 18.167494 | 0
Point44 | 1233 | 70 13 | Optimized | 186.67395 | -3.9601 272.04784 | 31690909 | 19.973516 | O
Point45 | 310 | 70 14 | Optimized | 187.2192 | -3.856196 | 2655711 | 315.65138 | 22.297175 | 0
Point46 | 191.1 | -0.9 15 | Optimized | 187.9055 | -3.727301 | 257.51605 | 314.90461 | 25.551033 | 0
Point47 | 1934 | 12 16 | Optimized | 188.6968 | -3.57734 | 248.14954 | 315.01242 | 29.769273 | 0
Point48 | 123.3 | 50 17 | Optimized | 189.46885 | -3.427713 | 238.80056 | 314.45657 | 33.684226 | 0
Point49 | 310 | 50 18 | Optimized | 190.1213 | -3.2985985 | 230.74181 | 314.14083 | 37.131638 | 0
Point50 | 187.56 | -4 19 | Optimized | 190.77375 | -3.169484 | 222.66803 | 313.81006 | 40.579049 | 0
Point51 | 187.56 | -8 20 | Optimized | 191.1031 | -3.1043185 | 218.59043 | 318.01206 | 44.265365 | 0
Point 52 | 187.56 | -7 21 | Optimized | 191506 | -3.00265 | 212.25327 | 317.5918 | 46.899737 | 0
Point53 | 199 | 4 22 | Optimized | 192.2029 | -2.7989605 | 199.52866 | 313.72001 | 50.841264 | 0
Point54 | 205 |3 23 | Optimized | 192.7015 | -2.6267255 | 188.7727 | 324.54176 | 60.448281 | 0
Point55 | 205 | -49 24 | Optimized | 192.94935 | -2.52856 | 182.63959 | 311.25527 | 57.26339 | 0
Point56 | 192.5 | 0.4 25 | Optimized | 193.19785 | -2.3753945 | 173.06835 | 312.39387 | 67.953596 | 0
Point57 | 200 | 0.34 26 | Optimized | 193.4704 | -2.2073895 | 162.56624 | 315.43001 | 74.556642 | O
Point58 | 2003 | 0.4 27 | Optimized | 193.7656 | -1.9811955 | 148.4165 | 294.83808 | 71.414576 | 0
Point59 | 205 | -0.5 28 | Optimized | 194.2152 | -1.615607 | 12554218 | 287.08963 | 78.791958 | 0
Point 60 | 2053 | 4.9 29 | Optimized | 194.52825 | -1.3610515 | 109.60994 | 283.78138 | 84.949088 | 0
Point61 | 2052 | 2.8 30 | Optimized | 194.96955 | -0.900105 | 80.750093 | 252.00089 | 83.524593 | 0
Point 62 | 205.25 | -4 31 | Optimized | 195.6556 | -0.048675 | 27.427701 | 20533038 | 86.768932 | 0
Point 63 | 2261 | -5 . E
e 32 | Optimized | 195.9943 | 042164715 | ) oo | 12491382 | 60.924539 | 75

33 | Optimized | 19623815 | 0.76807565 | 3 oooooo | 106.88886 | 52133183 | 75

Critical Slip Surfaces 34 | Optimized | 196.71445 | 1.4447785 | oo oo | 71053809 | 34.655258 | 75

Slip Surface | FOS Center (ft) Radius (ft) Entry (ft) Exit (ft) .
1 | Optimized | 0.82 | (187.519, 6.46) | 10.86653 | (196.953,3.79526) | (179.03,-6.35765) slices of Slip Surface: 191905
2 | 191905 0.88 | (187.519,6.46) | 10425 | (196.943, 3.79425) | (185, -3.65663) o ooee oy | Frctional Cohesive
. . o s rf" X (ft) Y (ft) PWP (psf) | ' Strength Strength
Slices of Slip Surface: Optimized urface tress (psf) (psf) (psf)
Slip Base Normal | Trictional Cohesive 1 [ 191905 | 185.21335 | -3.70502 256.15602 | 291.51547 15.743042 | 0
X (ft) Y (ft) PWP (psf) Strength Strength
Surface Stress (ps 2 | 191905 | 185.64 3792515 | 261.61046 | 307.23322 | 20312562 | 0
s | ipsh ipsf)
— 3 | 191905 | 186.06665 | -3.8616385 | 265.92652 | 32021192 | 24.169418 | 0
1 | Optimized | 179.4248 | -6.225215 | 413.4072 | 419.98102 | 2.9268553 | 0
Tomimics Tiso 135 T sscs: 3055250 40735000 T4 09830550 4 | 191905 | 186.49335 | -3.912758 | 269.10888 | 330.68345 | 27.414767 | O
Imizet . -2, N . |
S Opt' o Tia0oes T s o7esss 5553300 T390 8061 ~tasooss o 5 | 191905 | 186.92 394614 | 271.19129 | 338.81363 | 30.107403 | 0
imizet . -2. . N .
prm! 6 | 191905 | 187.34665 | -3.961955 | 272.16572 | 344.71825 | 32302467 | 0
4 | Optimized | 1813986 | -5.5637885 | 372.13607 | 386.05626 | 6.1976678 | 0
o 7 | 191905 | 187.75665 | -3.961004 | 272.09034 | 349.20591 | 34334061 | 0
5 | Optimized | 182.03 5352192 | 358.93667 | 37519942 | 7.240641 | 0
m 3 | 191905 | 188.15 3.944598 | 271.0785 | 352.4122 36.21209% | 0
6 | Optimized | 182.6614 | -5.140596 | 34572225 | 364.34257 | 8.2902999 | 0
5 | 191905 | 188.54335 | -3.9132565 | 260.12367 | 353.88105 | 37.736419 | 0
2/28/2013 2/28/2013
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10 | 191905 | 188.93665 | -3.866844 | 266.20725 | 353.65843 38.935775 0
11 | 191905 | 189.33 -3.8051555 | 262.36422 | 351.74682 39.795697 0
12 | 191905 | 189.72335 | -3.7279125 | 257.5331 | 348.18158 40.3593 0
13 | 191905 | 190.11665 | -3.6347585 | 251.70751 | 342.95549 40.626216 0
14 | 191905 | 190.51 -3.525247 | 244.86201 | 336.09467 40.619395 0
15 | 191905 | 190.90335 | -3.398831 | 236.98034 | 327.56098 40.329098 0
16 | 191905 | 191.275 | -3.263727 | 228.54374 | 324.89192 42.896972 0
17 | 191905 | 191.625 | -3.1211385 | 219.6417 | 319.44636 44.4359 0
18 | 191905 | 191.975 | -2.963396 | 209.79156 | 312.35495 45.664162 0
19 | 191905 | 192.325 | -2.7897225 | 198.9491 | 303.63379 46.60863 0
20 | 191905 | 192.67465 | -2.599399 | 187.06728 | 301.66524 51.022299 0
21 [ 191905 | 193.12465 | -2.3243 169.87704 | 301.88115 64.38271 0
22 | 191905 | 193.57335 | -2.024922 | 151.15517 | 297.7925 71.519805 0
23 | 191905 | 193.92 -1.7663745 | 134.97906 | 289.15466 75.196464 0
24 | 191905 | 194.26665 | -1.4842825 | 117.32806 | 277.55071 78.145811 0
25 | 191905 [ 194.63285 | -1.1569744 | 96.840154 | 266.14413 82.575067 0
26 | 191905 | 195.0185 | ..o, | 73.051043 | 25356293 88.041528 0
27 | 191905 | 195.40415 | -0.3541292 | 46.560788 | 235.29627 92.052446 0
28 | 191905 | 195.7985 | 0.13269835 | 16.064287 | 209.71104 94.447831 0
29 | 191905 | 196.23565 | 0.7565148 | 1) ... 4co | 10670129 52.041697 75
30 | 191905 | 196.7069 | 1.558317 86514884 | 44046484 21.482905 75
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ELEVATION IN FEET N.A.V.D 88

DISTANCE IN FEET

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
40 40
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

FLOOD SIDE VERT.1 VERT.2 VERT. 3 PROTECTED SIDE
20 |— ‘ — 20

.52
1=0.4 ¢
water el=0.4"'
0 [ EL.=-3.9 ft T 0
IﬁH SAND, EL. -12/-15 TO 4_5
BEACH SAND, EL. -12/-15 TO -45
-20 — — -20
BEACH SAND, EL. -12/-15 TO -45

BEACH SAND, EL. -12/-15 TO -45
-40 (— — -40
-60 (— — -60
-80 — .80

Phi: 23 °
Phi: 23 ©

Name: EMBANKMENT FILL, EL. 3.9 TO O Model: Mohr-Coulomb
Name: MARSH 1, EL.-2.7 TO -8/-7 Model: Spatial Mohr-Coulomb ~ Weight Fn: Marsh 1~ Cohesion: 0 psf
Name: BEACH SAND, EL. -12/-15TO -45  Model: Mohr-Coulomb  Unit Weight: 122 pcf  Cohesion: 0 psf  Phi: 30 °
Name: BAY SOUND CLAY, EL.-45TO -70  Model: Spatial Mohr-Coulomb ~ Weight Fn: Clay =~ Cohesion: O psf  Phi: 23 °
Name: EMBANKMENT FILL, EL.0 TO -2.7  Model: Mohr-Coulomb  Unit Weight: 103 pcf  Cohesion: 0 psf  Phi: 23 °
Name: MARSH 2, MH, EL. -7/-8 TO -12  Model: Spatial Mohr-Coulomb ~ Weight Fn: Marsh 2  Cohesion: 0 psf  Phi: 23 °
Name: Marsh 3, EL. -12to -15  Model: Mohr-Coulomb  Unit Weight: 89 pcf  Cohesion: O psf  Phi: 23 °
Name: Embankment fill 1 (above water) = Model: Mohr-Coulomb  Unit Weight: 111 pcf  Cohesion: 0 psf
Name: Embankment fill 2 (above water) = Model: Mohr-Coulomb  Unit Weight: 103 pcf  Cohesion: 0 psf
Name: Marsh 1 (above water)  Model: Spatial Mohr-Coulomb ~ Weight Fn: Marsh 1 Cohesion: 0 psf

Unit Weight: 111 pcf  Cohesion: 0 psf

Phi: 23 °
Phi: 23 °
Phi: 23 °

Name: Global Stability (Entry/Exit) in front
File Name: Reach 28-Scase FS seepw.gsz Directory: G:\\F&MHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw parent\original phi23 seepw parent\
Last Edited By: Middleton, Mark C MVN

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY
BETWEEN THE VALUES INDICATED FOR THESE LOCATIONS.

Hw = CANAL WATER LEVEL

US Army Corps
of Engineers.
New Orleans District

LONDON AVE CANAL

OUTFALL CANAL REEVALUATION REPORT
REACH 28, STA. 58+50 TO STA 68+12
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Global Stability (Entry/Exit) in front

Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd.

File Information
Created By: Liljegren, James
Revision Number: 278
Last Edited By: Middleton, Mark C MVN
Date: 1/16/2013
Time: 1:54:06 PM
File Name: Reach 28-Scase FS seepw.gsz
Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw
parent\original phi23 seepw parent\
Last Solved Date: 1/16/2013
Last Solved Time: 1:55:14 PM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Global Stability (Entry/Exit) in front
Kind: SLOPE/W
Parent: Scase FS Stability (Seepage) OPEN
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 0
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant

Global Stability (Entry/Exit) in front Page 2 of 9

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 2 ft
Optimization Maximum Iterations: 4000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

EMBANKMENT FILL, EL. 3.9 TO 0
Model: Mohr-Coulomb
Unit Weight: 111 pcf
Cohesion: 0 psf
Phi:23°
Phi-B: 0 °

MARSH 1, EL. -2.7 TO -8/-7
Model: Spatial Mohr-Coulomb
Weight Fn: Marsh 1
Cohesion: 0 psf
Phi: 23°
Phi-B: 0 °

BEACH SAND, EL. -12/-15 TO -45
Model: Mohr-Coulomb
Unit Weight: 122 pcf
Cohesion: 0 psf
Phi:30°
Phi-B: 0 °

BAY SOUND CLAY, EL. -45 TO -70
Model: Spatial Mohr-Coulomb
Weight Fn: Clay
Cohesion: 0 psf
Phi: 23 °
Phi-B: 0 °

EMBANKMENT FILL, EL.0 TO -2.7
Model: Mohr-Coulomb
Unit Weight: 103 pcf
Cohesion: 0 psf
Phi: 23°
Phi-B: 0 °

MARSH 2, MH, EL. -7/-8 TO -12

Advanced
2/28/2013 2/28/2013
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Model: Spatial Mohr-Coulomb
Weight Fn: Marsh 2
Cohesion: 0 psf Reinforcements
Phi: 23°
Phi-8: 0 Reinforcement 1
Type: Pile
Mar:ﬂh 3’|.E'\';' hli t°‘ 1: Outside Point: (200, 12.9) ft
0 ?neN‘ e 80 ot Inside Point: (200, -21.6) ft
Cnfl1 IEIg.OA ¢ pe Slip Surface Intersection: (0, 0) ft
P:'.ezsgl,oan. ps Total Length: 34.5 ft
Ph!.B- 0° Reinforcement Direction: 90 °
B Applied Load Option: Variable
N N
Embankment fill 1 (above water) ;T’ef:;i:’;?dfr ©
Mcrdel: M(:‘h-r»cou\o:ﬂb Shear Capacity: 99999 Ibs
g": \A./elg. Ot 1:1 pc Shear Safety Factor: 1
PE,F;S“’D"' pe Shear Load Used: 99999 Ibs
Ph!lB' 0° Shear Option: Parallel to Slip
B Resisting Force Used: 0 |bs/ft
Embankment fill 2 (above water)
Model: Mohr-Coulomb . . .
Unit Weight: 103 pcf Unit Weight Functions
Cohesion: 0 psf
Phi: 23 ° Clay
Phi-B: 0 ° Model: Spline Data Point Function
Function: Unit Weight vs. X
Marsh 1 (above water) Curve Fit to Data: 100 %
Model: Spatial Mohr-Coulomb Segment Curvature: 0 %
Weight Fn: Marsh 1 Y-Intercept: 112
Cohesion: 0 psf Data Points: X (ft), Unit Weight (pcf)
Phi: 23 ° Data Point: (73, 112)
Phi-B: 0 ° Data Point: (188.9, 112)
Data Point: (200, 106)
Data Point: (226.1, 112)
Slip Surface Entry and Exit Data Point: (310, 112)
Left Projection: Range Marsh 2
Left-Zone Left Coordinate: (150, -9.3) ft Model: Spline Data Point Function
Left-Zone Right Coordinate: (190, -2.2589) ft Function: Unit Weight vs. X
Left-Zone Increment: 30 Curve Fit to Data: 100 %
Right Projection: Range Segment Curvature: 0 %
Right-Zone Left Coordinate: (195, 1.7) ft Y-Intercept: 100
Right-Zone Right Coordinate: (200, 3.1) ft Data Points: X (ft), Unit Weight (pcf)
Right-Zone Increment: 30 Data Point: ('73 100)
Radius Increments: 25 Data Point: (1818 9,100)
Data Point: (200, 97)
. e e Data Point: (226.1, 100)
Slip Surface Limits Data Point: (310, 100)
Left Coordinate: (73, -9.3) ft
Right Coordinate: (310, -3.9) ft Marsh 1
2/28/2013 2/28/2013
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Model: Spline Data Point Function Point 2 175.8 -7.9
Function: Unit Weight vs. X Point 3 190.4 21
gurve Fi: ::o Datta: 10(;2/6 Point 4 1933 0
egment Curvature: 0 -
Y-Intercipt: 100 Point5 | 200 31
Data Points: X (ft), Unit Weight (pcf) Point6 | 201 35
Data Point: (73, 100) Point7 | 2448 3.9
Data Point: (188.9, 100) Point 8 310 -3.9
Data Point: (200, 86) Point9 | 73 -45
Data Point: (226.1, 100) Point 10 | 310 25
Data Point: (310, 100) Pont11 | 200 216
Point 12 | 196 2.7
Regions Point 13 | 226.1 2.7
Material Points Area (ft?) Point 14 | 165.6 23
- Point 15 | 73 216
Reg!onl BEACH SAND, EL.-12/-15TO -45 | 26,11,15,27,40,30 1202.55 ront1e 173 o
Reg!onz BEACH SAND, EL.-12/-15TO -45 | 9,15,11,26,53,54 3123.25 o 310 o
Region 3 | BAY SOUND CLAY, EL. -45TO-70 | 16,9,54,42,55,17 4665 -
Region 4 5,19,6,20,21 7.375 Pofnt 18 | 208 2
- - Point 19 | 201 3.1
Reg!on 5 Embankment ffll 1 (above water) | 5,19,6,41,46,22,44 16.52858 Point 20 | 2005 128
Reg!on 6 Embankment fill 2 (above water) | 22,46,50,45 3.25 Pomt21 | 200 T8
Reg!on7 MARSH 1, EL. -2.7 TO -8/-7 24,23,47,48,51 26 o2 1200 o
Reg!ons MARSH 2, MH, EL.-7/-8 TO-12 | 24,51,52,25,36 20.5 pont23 T 200 =7
Reg!on 9 Marsh 3, EL. —1? to-15 26,53,52,25 13.55 Point 24 | 200 3
Region 10 | Embankment fill 1 (above water) | 5,39,12,43,44 13.475 -
- Point 25 | 200 -12
Reg!on 11 | EMBANKMENT FILL, EL.0TO -2.7 | 22,4,3,37,23,45 23.328102 pomt 26 1200 5
Regfoan Marsh 3, EL. -12 to -15 26,25,30 16.65 Point27 | 73 ET)
Reg!on 13 | MARSH 2, MH, EL.-7/-8 TO-12 | 25,36,24,32,35,2,40,30 | 106.64052 om25 310 -
e e rramm E e
egion . = - - N
ReZion 16 EMBANKMEB;TFILL EL.3.9TO0 43'4l42lz:1' 1.97 Point 30 1 188.9 12
- - Lo Point 31 [ 226.1 -12
Regfon 17 | Embankment fill 2 (above water) | 46,29,13,47,50 45.395532 Point32 | 188.9 E]
Reg!on 18 | Marsh 1 (above water) 47,13,7,8,49,48 225.54 Point33 | 226.1 =
Reg!on 19 EMBANKMENTFILL,EL.UTO-2.7 45,50,47,23 10.25 o3 310 5
e e T
Rezionzz MARSHZ‘MH EL.-7/-8TO-12 51/33/34/28/3152 516.56 Point 36 1 200 219
- e Lot Point 37 | 188.88966 | -2.7
Region 23 | Marsh 3, EL. -12 to -15 52,31,53 25.531 -
- Point 38 | 73 -11.6
Reg!onm BEACH SAND, EL.-12/-15TO -45 | 53,31,28,10,54 3439.469 pomt30 | 109 %
Region 25 | BAY SOUND CLAY, EL. -45TO-70 | 54,10,55,42 1260 o201 1798 -
Point 41 | 205 3.21429
Points Point 42 | 205 57
Point 43 | 193.7 0.4
- X (ft) ¥ (f) Point 44 | 200 0.2
Point1 | 73 23 Point 45 | 200 04
2/28/2013 2/28/2013
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205 0 21 | Optimized | 193.9602 | -0.989085 | 85.944632 | 145.75037 25.386031 0
Point 47 | 205 2.7 22 | Optimized | 194.25335 | -0.831455 | 75.747528 | 143.26668 28.660178 0
Point 48 | 205 5.5 23 | Optimized | 194.4926 | -0.677905 | 65.827037 | 148.94106 35.279809 0
Point 49 | 310 -5.9 . -
romso o0 = 24 | Optimized | 194.72855 | . oo | 54754777 | 139.27578 35.877035 0
Point 51 | 205 7.8 imi -
e T - 25 | Optimized | 194.9613 | (..o .. | 42525555 | 140.27598 41.492596 0
Ponts3 | 205 EYVE) 26 | Optimized | 195.1575 | -0.11142 | 29.241857 | 103.60983 31.567333 0
Point5a | 205 5 27 | Optimized | 195.32545 | 0.123085 | 14.258659 | 95.32636 34.411197 0
Point55 | 320 57 28 | Optimized | 195.4445 | 0.294904 | 3.3535587 | 81.732543 33.269905 0
29 | Optimized | 195.64955 | 0.618124 | [, .00 | 75271305 31.950773 0
Critical Slip Surfaces 30 | Optimized | 195.91185 | 1045199 |, oo | 63.598968 | 26.99616 0
Slip Surface | FOS Center (ft) Radius (ft) Entry (ft) Exit (ft) B -
1 [ Optimized | 0.52 | (189.349, 6.681) | 7.004305 | (196.914, 2.82184) | (188.438, -2.87932) 31 | Optimized | 196.12795 | 1.419344 | oo ong e | 52679601 | 22.361164 | O
2 [ 24610 0.56 | (189.349, 6.681) | 8.964 (197.475, 2.8966) | (190, -2.2589) B
32 | Optimized | 196.3829 | 1.86483 35.487758 15.06366 0
97.618041
Slices of Slip Surface: Optimized R
— " 33 | Optimized | 196.61655 | 2.280775 19.774425 8.3937456 0
Slip Base Normal Frictional Cohesive 124.36923
X (ft) Y (ft) PWP (psf) Strength Strength -
Surface Stress (psf) (psf) (psf) 34 | Optimized | 196.8185 | 26473135 | |\ o, o, | 62089397 | 26737413 | O
1 | Optimized | 188.55115 | -2.843465 | 202.38923 | 207.7266 2.2655778 0
2 | Optimized | 188.77685 | -2.771747 | 197.91328 | 203.61801 2.4215155 0 Slices of Slip Surface: 24610
3 | Optimized | 188.94615 | -2.717944 | 194.54531 | 200.59558 2.5681874 0 I Frictional Cohesive
Slip Base Normal
4 | Optimized | 189.14235 | -2.655597 | 190.63958 | 197.1187 27502233 | 0 Surface X(ft) Y (ft) PWP(psf) | g1 ress (psf) St;z:fg)th St;;zfg)th
5 | Optimized | 189.42185 | , jcooqc | 185.088 | 192.09227 | 29731361 | 0 1 [ 24610 [ 1901 -2.250495 | 165.37696 | 181.06167 | 6.6577617 | O
6 | Optimized | 189.7013 | -2.477984 | 179.53642 | 187.06584 3.1960489 0 2 | 24610 | 190.3 -2.2314145 | 164.15367 | 180.64511 7.0001992 0
7 | Optimized | 189.98075 | -2.389178 | 173.98142 | 182.0394 3.4204093 0 3 | 24610 | 190.52085 | -2.204807 | 162.46354 | 194.06029 13.412022 Y
, 4 | 24610 | 190.7625 | -2.169572 | 160.21764 | 193.70358 14.213937 0
8 | Optimized | 190.26025 | , 353715 | 16842984 | 177.01297 3.6433221 0 5 | 24610 | 191.00415 | -2.127567 | 157.55009 | 192.56484 14.862878 0
9 | Optimized | 190.4038 | -2.254759 | 165.57399 | 190.59606 10.62124 0 6 | 24610 | 191.24585 | -2.078695 | 154.45185 | 190.65953 15.369247 0
10 | Optimized | 190.5628 | -2.19524 | 161.85995 | 183.38779 9.1380274 0 7 | 24610 | 191.4875 | -2.0228395 | 150.92353 | 188.01348 15.743748 0
11 | Optimized | 190.8732 | -2.07862 | 154.54627 | 177.69368 9.8254918 0 8 | 24610 [ 191.72915 | -1.9598655 | 146.95545 | 184.64278 15.997322 0
12 | Optimized | 1911995 | - 146.96249 | 172.55531 10.863507 o 9 | 24610 | 191.97085 | -1.889616 | 142.53211 | 180.55808 16.141068 0
1.9577225 10 | 24610 [ 192.2125 | -1.8119095 | 137.64842 | 175.76494 16.179501 0
13 | Optimized | 1915417 | | oo | 130.10572 | 16658109 11.662603 0 11 | 24610 | 192.45415 | -1.7265395 | 132.29031 | 170.2722 16.122354 0
- 12 | 24610 | 192.69585 | -1.63327 126.43938 | 164.08061 15.977755 0
14 | Optimized | 191.88815 | -1.709815 | 131.40162 | 162.51419 13.2065 0 13 | 22610 | 192.9375 | -1.5318315 | 1200853 | 15718775 15.749057 0
15 | Optimized | 192.23885 | -1.589525 | 123.84602 | 157.11656 14.122505 0 12 | 22610 | 193.17915 | -1.4219165 | 113.20368 | 149.59271 15.446229 0
16 | Optimized | 192.6256 | -1.45836 | 115.60812 | 151.82603 15.373592 0 15 | 22610 | 1934 131413 106.45004 | 14426317 16.046902 0
17 | Optimized | 192.95275 | -1.348655 | 108.71533 | 147.151 16.314972 0 16 | 2610 | 1936 1209586 | 99.021471 | 138.59152 16.014462 o
18 | Optimized | 193.18425 | -1.271285 | 103.85659 | 143.77528 16.944478 0 =7 | 22610 | 193.81605 | -L.o8s991 | 92.339607 | 138.2853 19.502791 o
19 | Optimized | 193.5 -1.165761 | 97.229046 | 142.93661 19.401709 0 -
20 | Optimized | 193.74335 [ -1.084431 [ 92.119385 | 144.64982 | 22.297847 | 0 18 | 24610 | 194.04815 | ) gcy09505 | 83452138 | 142.6431 25125072 | 0
2/28/2013 2/28/2013
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19 | 24610 | 194.28025 | (oo o0 o | 73.923827 | 145.41207 30.344958 0
20 | 24610 | 194.51235 | -0.6446177 | 63.711943 | 146.57761 35.17439 0
21 | 24610 | 194.74445 | -0.4753217 | 52.765656 | 146.09461 39.61579 0
22 | 24610 | 194.97655 | -0.2941929 | 41.039112 | 143.91353 43.667598 0
23 | 24610 | 195.20865 | -0.1002808 | 28.463617 | 139.97581 47.334118 0
24 | 24610 | 195.5031 | 0.1685483 | 11.130965 | 131.35236 51.030954 0
25| 24610 | 19584075 | 0.50449805 | | oo, | 1207757 51.266241 0
26 | 24610 | 196.12285 | 0.81375995 | o (. o., | 106.86517 45.361571 0
27 | 24610 | 1963686 | 1.1104572 | oo o | 87.316108 37.063489 0
28 | 24610 | 196.61435 | 1.4354805 | o o 0. o | 67.63436 28.709083 0
29 | 24610 | 196.8601 | 1.794539 94.025189 | 47904649 20.334317 0
30 | 24610 | 197.10585 | 2.195917 119.86276 | 28:26387 11.997301 0
31 | 24610 | 197.3516 | 2.65251 149.20047 | 89429999 3.7960782 0
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ELEVATION IN FEET N.A.V.D 88

DISTANCE IN FEET

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
40 40
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

FLOOD SIDE VERT.1 VERT.2 VERT. 3 PROTECTED SIDE
20 — ‘ — 20

.86
1=0.4 ¢
water el = 0.4
O [ EL.=-3.9 ft T O
IﬁH SAND, EL. -12/-15 TO 4_5
BEACH SAND, EL. -12/-15 TO -45
20 — — 20
BEACH SAND, EL. -12/-15 TO -45

BEACH SAND, EL. -12/-15 TO -45
40 — — -40
-60 — — -60
-80 — — .80

Name: EMBANKMENT FILL, EL. 3.9 TO O
Name: MARSH 1, EL.-2.7 TO -8/-7
Name: BEACH SAND, EL. -12/-15 TO -45

Name: BAY SOUND CLAY, EL. -45TO -70
Name: EMBANKMENT FILL, EL.0TO -2.7
Name: MARSH 2, MH, EL. -7/-8 TO -12

Name: Marsh 3, EL. -12 to -15

Name: Embankment fill 1 (above water)
Name: Embankment fill 2 (above water)

Name: Marsh 1 (above water)

Name: Global Stability (Entry/Exit) in front

File Name: Reach 28-Scase FS GCAT seepw.gsz Directory: G:\\F&MHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw parent\GCAT seepw parent\

Last Edited By: Middleton, Mark C MVN

Phi: 26 °
Phi: 24 °
Phi: 34 °
Cohesion: 0 psf  Phi: 26 °
Cohesion:; 0 psf  Phi: 26 °

Model: Mohr-Coulomb
Model: Spatial Mohr-Coulomb ~ Weight Fn: Marsh 1
Model: Mohr-Coulomb  Unit Weight: 122 pcf
Model: Spatial Mohr-Coulomb ~ Weight Fn: Clay
Model: Mohr-Coulomb  Unit Weight: 103 pcf
Model: Spatial Mohr-Coulomb ~ Weight Fn: Marsh 2~ Cohesion: 0 psf  Phi: 24 °
Model: Mohr-Coulomb  Unit Weight: 89 pcf  Cohesion: 0 psf  Phi: 24 °
Model: Mohr-Coulomb  Unit Weight: 111 pcf  Cohesion: 75 psf
Model: Mohr-Coulomb  Unit Weight: 103 pcf  Cohesion: 75 psf
Model: Spatial Mohr-Coulomb ~ Weight Fn: Marsh 1~ Cohesion: 75 psf

Unit Weight: 111 pcf

Cohesion: 0 psf
Cohesion: 0 psf
Cohesion: 0 psf

Phi: 26 °
Phi: 26 °
Phi: 24 °

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY
BETWEEN THE VALUES INDICATED FOR THESE LOCATIONS.

Hw = CANAL WATER LEVEL

US Army Corps
of Engineers.
New Orleans District

LONDON AVE CANAL

OUTFALL CANAL REEVALUATION REPORT
REACH 28, STA. 58+50 TO STA 68+12
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Global Stability (Entry/Exit) in front
MARCH 2012

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT



Global Stability (Entry/Exit) in front Page 1 of 9

Global Stability (Entry/Exit) in front

Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd.

File Information
Created By: Liljegren, James
Revision Number: 275
Last Edited By: Middleton, Mark C MVN
Date: 1/15/2013
Time: 12:44:34 PM
File Name: Reach 28-Scase FS GCAT seepw.gsz
Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw
parent\GCAT seepw parent\
Last Solved Date: 1/15/2013
Last Solved Time: 12:45:48 PM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Global Stability (Entry/Exit) in front
Kind: SLOPE/W
Parent: Scase FS Stability (Seepage) OPEN
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 0
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant

Global Stability (Entry/Exit) in front Page 2 of 9

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 2 ft
Optimization Maximum Iterations: 4000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

EMBANKMENT FILL, EL. 3.9 TO 0
Model: Mohr-Coulomb
Unit Weight: 111 pcf
Cohesion: 0 psf
Phi: 26 °
Phi-B: 0 °

MARSH 1, EL. -2.7 TO -8/-7
Model: Spatial Mohr-Coulomb
Weight Fn: Marsh 1
Cohesion: 0 psf
Phi: 24°
Phi-B: 0 °

BEACH SAND, EL. -12/-15 TO -45
Model: Mohr-Coulomb
Unit Weight: 122 pcf
Cohesion: 0 psf
Phi:34°
Phi-B: 0 °

BAY SOUND CLAY, EL. -45 TO -70
Model: Spatial Mohr-Coulomb
Weight Fn: Clay
Cohesion: 0 psf
Phi: 26 °
Phi-B: 0 °

EMBANKMENT FILL, EL.0 TO -2.7
Model: Mohr-Coulomb
Unit Weight: 103 pcf
Cohesion: 0 psf
Phi: 26 °
Phi-B: 0 °

MARSH 2, MH, EL. -7/-8 TO -12

Advanced
2/28/2013 2/28/2013
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Model: Spatial Mohr-Coulomb
Weight Fn: Marsh 2
Cohesion: 0 psf Reinforcements
Phi: 24 °
Phi-8: 0 Reinforcement 1
Type: Pile
Mar:ﬂh 3’|.E'\';' hli t°‘ 1: Outside Point: (200, 12.9) ft
et g et Inside Point: (200, -21.6) ft
Cnfl1 IEIg.OA ¢ pe Slip Surface Intersection: (0, 0) ft
P:'.ezs;oan. ps Total Length: 34.5 ft
Ph!.B- 0° Reinforcement Direction: 90 *
B Applied Load Option: Variable
N N
Embankment fill 1 (above water) ;T’ef:;i:’;?dfr ©
Mcrdel: M(:‘h-r»cou\o:ﬂb Shear Capacity: 99999 Ibs
g": \A./elg. 7t 11: pc Shear Safety Factor: 1
Coneslon: 75 b Shear Load Used: 99999 Ibs
Ph!lB' 0° Shear Option: Parallel to Slip
B Resisting Force Used: 0 |bs/ft
Embankment fill 2 (above water)
Model: Mohr-Coulomb . . .
Unit Weight: 103 pcf Unit Weight Functions
Cohesion: 75 psf
Phi: 26 ° Clay
Phi-B: 0 ° Model: Spline Data Point Function
Function: Unit Weight vs. X
Marsh 1 (above water) Curve Fit to Data: 100 %
Model: Spatial Mohr-Coulomb Segment Curvature: 0 %
Weight Fn: Marsh 1 Y-Intercept: 112
Cohesion: 75 psf Data Points: X (ft), Unit Weight (pcf)
Phi: 24 ° Data Point: (73, 112)
Phi-B: 0 ° Data Point: (188.9, 112)
Data Point: (200, 106)
Data Point: (226.1, 112)
Slip Surface Entry and Exit Data Point: (310, 112)
Left Projection: Range Marsh 2
Left-Zone Left Coordinate: (150, -9.3) ft Model: Spline Data Point Function
Left-Zone Right Coordinate: (180, -6.23151) ft Function: Unit Weight vs. X
Left-Zone Increment: 30 Curve Fit to Data: 100 %
Right Projection: Range Segment Curvature: 0%
Right-Zone Left Coordinate: (185, -4.24521) ft Y-Intercept: 100
Right-Zone Right Coordinate: (200, 3.1) ft Data Points: X (ft), Unit Weight (pcf)
Right-Zone Increment: 30 Data Point: ('73 100)
Radius Increments: 25 Data Point: (1818 9,100)
Data Point: (200, 97)
. e e Data Point: (226.1, 100)
Slip Surface Limits Data Point: (310, 100)
Left Coordinate: (73, -9.3) ft
Right Coordinate: (310, -3.9) ft Marsh 1
2/28/2013 2/28/2013
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Model: Spline Data Point Function Point 2 175.8 -7.9
Function: Unit Weight vs. X Point 3 190.4 21
gurve Fi: ::o Datta: 10(;2/6 Point 4 1933 0
egment urvature: o0 N
Y-Intercipt: 100 Point5 | 200 31
Data Points: X (ft), Unit Weight (pcf) Point6 | 201 35
Data Point: (73, 100) Point7 | 2448 3.9
Data Point: (188.9, 100) Point 8 310 -3.9
Data Point: (200, 86) Point9 | 73 -45
Data Point: (226.1, 100) Point 10 | 310 25
Data Point: (310, 100) Pont11 | 200 216
Point 12 | 196 2.7
Regions Point 13 | 226.1 27
Material Points Area (ft?) Point 14 | 165.6 23
. Point 15 | 73 216
Region 1_| BEACH SAND, EL 12/-15T0 45| 26,11,15,27,40,30 1202.55 rortie s =
Region 2| BEACH SAND, EL 12/-15T0 45 | 9,15,11,26,5354 3123.05 sty Toi0 —
Region 3| BAY SOUND CLAY, EL 4570 70 | 16,9,54,42,55,17 1665 -
Region 4 5,19,6,20,21 7375 Point 18 1 208 2
. . Point 19 | 201 3.1
Reg!on 5 | Embankment ffll 1 (above water) | 5,19,6,41,46,22,44 16.52858 Point 20 | 2005 128
Reg!on 6 | Embankment fill 2 (above water) | 22,46,50,45 3.25 Pomt21 | 200 T8
Region7_| MARSH 1, EL 2710 8/-7 24,23,47,48,51 26 s 200 5
Region8 | MARSH 2, MiH, EL 7/8T0 12 | 26,51,52,2536 205 rontas Tooo >3
Regfon 9 Marsh 3, EL. —1? to-15 26,53,52,25 13.55 Point 24 | 200 3
Region 10 | Embankment fill 1 (above water) | 5,39,12,43,44 13.475 -
- Point 25 | 200 -12
Region 11| EMBANKMENT FILL EL 070 2.7 | 22,43,37,23.45 23328102 samtae To00 =
Reg!on12 Marsh 3, EL. -12 to -15 26,25,30 16.65 Point27 | 73 ET)
Region 13 | MARSH 2, MiH, EL 7/:8 1012 | 25,36.24,32,35,2,40,30 | 10664052 romos 310 -
Region 14 | MARSH 1, EL 2710 8/-7 24,23,37,35,32 76.596363 S By s
Region 15 | BEACH SAND, EL 12/15T0 45 | 381,14,2,40,27 292.49 rortso Tisse -
Region 16 | EMBANKMENT FILL EL 39700 | 4344,22.4 1.97 rorto Toes -
e i e
! ERLA - Point 33 | 226.1 7
Region 19 | EMBANKMENT FILL EL 070 27 | 45,50,47,23 1025 romaa a1 -
Reg!onZU Embankment fill 1 (above water) | 41,18,29,46 23.610915 Pont3s | 17806552 | 7
Region 21 | MARSH 1, EL 2710 8/-7 48,51,33,34,49 144.94 e s
Region 22 | MARSH 2, MH, EL 7/8T0 12| 51,33,34,28,31,52 516.56 rortsr Tissssoea oo
Region 23 | Marsh 3, EL. -12 to -15 52,31,53 25.531 -
- Point 38 | 73 -11.6
Region 24 | BEACH SAND, EL 12/15T0 45 | 5331,28,10,54 3439.469 ramias | 199 o
Region 25 | BAY SOUND CLAY, EL. -45T0 -70 | 54,10,55,42 1260 ST EETY3 =5
Point41 | 205 321429
Points Point 42 | 205 57
Point43 | 193.7 0.4
. X (ft) ¥ (f) Point 44 | 200 02
Point1 | 73 23 Point 45 | 200 04
2/28/2013 2/28/2013
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205 0 24 | Optimized | 19422375 | -3.82432 | 262.42460 | 42834572 | 73.8728 0
Point 47 | 205 27 25 | Optimized | 195.0309 | -3.202085 | 228.96511 | 424.21396 | 86.930389 | 0
Point 48 | 205 55 26 | Optimized | 195.6181 | 2.8106 19870545 | 396.6604 | 88.135222 | 0
Point 49 | 310 59 27 | Optimized | 195.85915 | -2.544513 | 181.95416 | 38553366 | 99.292358 | 0
Point 50 | 205 09 28 | Optimized | 19632565 | -2.029522 | 149.24298 | 355.13624 | 100.42085 | 0
Point 51 | 205 738 29 | Optimized | 196.977 | -1.310514 | 103.04764 | 30128961 | 96.689067 | 0
Point 52 | 205 12 30 | Optimized | 197.69275 | -0.50143 | 50.114376 | 236.4377 | 90.875957 | 0
Point 53 | 205 14.42 31 | Optimized | 198.1026 | -0.025925 | 18.966793 | 190.00501 | 83.420912 | 0
Point 54 | 205 45 32 | Optimized | 198.2193 | 0.12672765 | 8.982279 | 178.01882 | 82.44463 | 0
Point 55 | 310 =l 33 | Optimized | 19865415 | 069554265 | 5 oo . | 85.611934 | 4175573 | 75
Critical Slip Surfaces 34 | Optimized | 198.99605 | 11453015 | oo | 24466224 | 11932975 | 75
Slip.Su.rface FOS Center (ft) Radius (ft) | Entry (ft) Exit (ft) slices of Slip Surface: 24973
1 | Optimized | 0.86 | (183.117, 13.186) | 12.32891 | (199,3.1) | (176.86, 7.47881) — -
. Frictional Cohesive
2 | 24973 094 | (183.117,13.186) | 19.666 | (199, 3.1) | (180, -6.23151) slip X () Yif pwp (psfy | B35 Normal | strength
Surface Stress (psf)
N N P (psf) (psf)
Slices of Slip Surface: Optimized 1 | 24973 | 1803175 | -6.277175 | 416.65712 | 44527706 | 12.74242 0
slip Base Normal | Frictional Cohesive 2 [ 24973 [ 180.9525 | -6.358005 | 421.68975 | 461.8395 17.87582 0
X (ft) Y (ft) PWP (psf) Strength Strength
Surface Stress (psf) i oot 3 | 24973 | 18158745 | 641794 | 4254319 | 47576002 | 22411531 | 0
1 | Optimized | 177.16155 | -7.4019745 | 486.84742 | 494.74233 | 3.5150404 | 0 4 [ 24973 | 1822224 | 6457172 | 427.87201 | 487.16714 | 26399892 | O
2 | Optimized | 177.7642 | -7.2483095 | 477.24811 | 487.74786 | 4.6747889 | O 5 [24973 | 1828574 | -6.475825 | 429.03411 | 496.11743 | 29.867422 |0
3 | Optimized | 178.40175 | -7.0857385 | 467.1125 | 480.3256 5.8828496 | O 6 [24973 | 1834924 | -6.473957 | 42891464 | 502.6993 32851045 | 0
2 | Optimized | 179.09305 | -6.9094685 | 456.10887 | 472.2932 72057289 | 0 7 {24973 | 184.12735 | -6.451563 | 427.49823 | 506.9867 35390546 1 0
S | Optimized | 179.80315 | -6.728405 | 444.80986 | 464.05093 | 8.5666761 | O 8 {24973 |[184.7623 | -6.4085725 | 424.80494 | 509.01579 | 37.493083 |0
6 | Optimized | 180.51325 | -6.5473415 | 433.51085 | 455.79501 | 9.9215475 | 0 9 [ 24973 | 1853973 | 6344849 | 420.81157 | 508.8313 39188908 | 0
7 | Optimized | 181.4103 | -6.334005 | 420.19566 | 448.40964 | 12.56167 | 0 10 | 24973 | 186.0323 | -6.2601885 | 415.5148 | 506.45489 | 40.489141 | 0
8 | Optimized | 182.47585 | -6.104285 | 405.85758 | 441.39609 | 15.822762 | O 11| 24973 | 186.66725 | -6.1543155 | 408.88509 | 501.90153 | 41.413587 | 0
o T Optimized | 1833304 | 5.52057 | 394.95345 | 4360826 | 18.3126 o 12 | 24973 | 187.3022 | -6.0268795 | 400.89828 | 495.1947 41983471 | 0
10 | Optimized | 184.0194 | -5.79397 | 386.47351 | 431.84428 | 20.200365 | 0 13 | 24973 | 1879372 | -5.8774475 | 39153644 | 486.33638 | 42.207654 | O
11 | Optimized | 184.8638 | -5.630975 | 376.2947 | 427.83431 | 22.946914 | 0 14 124973 | 188.5722 | -5.7054965 | 380.77347 | 475.30866 | 42.089779 |0
12 | Optimized | 185.6788 | -5.4811835 | 366.93582 | 424.91561 | 25.814267 | 0 15 | 24973 | 189.26725 | -5.489476 | 367.22811 | 4598747 41248916 | O
13 [ optimized | 1863 37195 36010255 [ 22252155 27790725 o 16 | 24973 | 190.0224 | -5.223503 | 35054409 | 439.85081 | 39.761916 | O
14 | Optimized | 186.9212 | -5.2627965 | 353.26927 | 420.11171 | 29.760172 | 0 17 | 24973 | 190.69 -4.960855 | 334.06187 | 42649175 | 41152435 | 0
15 | Optimized | 187.64625 | -5.1450235 | 34587183 | 420.06474 | 33.032813 | 0 18 | 24973 | 19127 -4.707705 | 318.18488 | 412.82448 | 42.136267 | 0
16 | Optimized | 188.4752 | -5.0186705 | 337.9409 | 418.81249 | 36.00635 0 19 | 24973 | 19185 -4.4318265 | 300.87604 | 397.34731 | 42.951776 | 0
17 | Optimized | 189.2131 | -4.906192 | 330.85145 | 417.2283 38457451 | 0 20 [ 24973 [ 19243 -4.1321325 | 282.04727 | 38002126 | 43.620835 | 0
18 | Optimized | 189.06825 | -4.7893625 | 323.4557 | 41455742 | 40561096 | O 21124973 | 19301 | -3.807361 | 26165057 | 36081255 | 44.149762 |0
19 | Optimized | 190.0492 | -4.6350375 | 313.74976 | 42251874 | 48.427071 | O 22 | 24973 | 1935 -3.514193 | 24322511 | 34621787 | 45855329 | 0
20 | Optimized | 191.9488 | -4.444356 | 301.63663 | 419.23277 | 52.357173 | 0 23 | 24973 | 193.95245 | -3.2231445 | 224.94844 | 346.96697 | 54.326153 | 0
21 | Optimized | 192.8496 | -4.2329875 | 288.25698 | 419.61103 | 58482592 | 0 24 | 24973 | 1944574 | -2.8782195 | 203.28107 | 356.82591 | 68.362567 | 0
22 | Optimized | 193.5 2080375 | 278.58387 | 423.76584 | 64.639176 | 0 25 | 24973 | 1950324 | -2.454284 | 176.64648 | 358.37348 | 88.634179 | 0
23 | Optimized | 193.8018 | -4.0095585 | 274.09502 | 434.96991 | 71.626117 | 0 26 | 24973 | 195.67745 | -1.9407565 | 144.07383 | 356.7497 10372895 |0

2/28/2013
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27 | 24973 | 196.28465 | -1.4162875 | 110.46111 | 331.25288 107.68734 0
28 | 24973 | 196.8539 | -0.8817024 | 75.894574 | 283.83796 101.42077 0
29 | 24973 | 197.42315 | -0.3018874 | 37.848113 | 232.67786 95.024818 0
30 [ 24973 [ 197.8255 | 0.1326474 | 9.3361668 | 194.01669 90.074709 0
3124973 | 1982074 | 058159115 | o o000 | 107.00638 52.190497 75
32 | 24973 | 1987358 | 12434003 | oo | 60.223443 29.372936 75

2/28/2013




ELEVATION IN FEET N.A.V.D 88

DISTANCE IN FEET

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
40 40
| | | | | | | | | | | | | | | | | | | |
FLOOD SIDE PROTECTED SIDE

VERT. 1 VERT. 2
VERT. 3
20 [— | | | — 20
o
o - water el= 0.4 o
| ‘ | \‘ R N ERTOEATAGH) =3 “
ﬁ.=-14* ft ‘v * ' v ' MARSH, EL. -6 TO -12
: BEACH SAND, EL. -12 TO -40 IZAdh S, EL. 2770 A
-20 — —1 -20
BEACH SAND, EL. -12 TO -40

-40 — — -40
-60 — —1 -60

Name: EMBANKMENT FILL, EL. +2.6 TO-6  Model: Mohr-C

Name: MARSH, EL. -6 TO -12  Model: Mohr-Coulomb  Unit Weight: 88 pcf Cohesion: 0 psf  Phi: 23 °
80 Name: BEACH SAND, EL. -12 TO -40  Model: Mohr-Coulomb  Unit Weight: 122 pcf  Cohesion: 0 psf  Phi: 30 ° 1 g0

Name: BAY SOUND CLAY, EL. -40 TO -70  Model: Spatial Mohr-Coulomb ~ Weight Fn: Clay

Name: Marsh 1 (above water)

Model: Mohr-Coulomb  Unit Weight: 88 pcf  Cohesion: 0 psf

Cohesion: 0 psf  Phi: 23 °
Name: EMBANKMENT FILL 2, EL. -4t0o-6  Model: Mohr-Coulomb  Unit Weight: 88 pcf  Cohesion: 0 psf  Phi: 23 °
Name: Embankment fill (above water)  Model: Mohr-Coulomb ~ Unit Weight: 110 pcf  Cohesion: 0 psf  Phi: 23 °

Name: Embankment fill 2 (above water)  Model: Mohr-Coulomb  Unit Weight: 88 pcf  Cohesion: 0 psf  Phi: 23 °

Name: Fill protected (above water)  Model: Mohr-Coulomb  Unit Weight: 96 pcf  Cohesion: 0 psf  Phi: 23 °

Phi: 23 °

Name: Marsh protected (above water)  Model: Mohr-Coulomb  Unit Weight: 96 pcf  Cohesion: 0 psf  Phi: 23 °

Name: Global Stability (Entry/Exit) through

File Name: Reach 35A-Scase FS seepw.gsz Directory: G:\\F&MHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw parent\original phi23 seepw parent\

Last Edited By: Middleton, Mark C MVN

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY

BETWEEN THE VALUES INDICATED FOR THESE LOCATIONS.

Hw=CANAL WATER LEVEL

US Army Corps
of Engineers.
MNew Orleans District

LONDON AVE CANAL,

OUTFALL CANAL REEVALUATION REPORT
REACH 35A, STA. 102+42 TO 103+50 EAST
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Global Stability (Entry/Exit) through
MARCH 2012

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT



Global Stability (Entry/Exit) through Page 1 of 8 Global Stability (Entry/Exit) through Page 2 of 8
ope . Number of Slices: 30
Global Stability (Entry/Exit) through Optmizaton Tolerance: 0.1
Minimum Slip Surface Depth: 0.1 ft
Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd. Optimization Maximum Iterations: 4000
Optimization Convergence Tolerance: 1e-007
. . Starting Optimization Points: 8
Flle Informatlon Ending Optimization Points: 16
Created By: Liljegren, James Complete Passes per Insertion: 1
Revision Number: 403 Driving Side Maximum Convex Angle: 5 °
Last Edited By: Middleton, Mark C MVN Resisting Side Maximum Convex Angle: 1 °
Date: 1/16/2013
Time: 1:08:27 PM
File Name: Reach 35A-Scase FS seepw.gsz Materials
Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw
parent\original phi23 seepw parent\ EMBANKMENT FILL, EL. +2.6 TO -6
Last Solved Date: 1/16/2013 Lo
Last Solved Time: 1:19:38 PM Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion: 0 psf
. . i:23°
Project Settings .
Length(L) Units: feet
Time(t) Units: Seconds MARSH, EL. -6 TO -12
Force(F) Units: Ibf Model: Mohr-Coulomb
Pressure(p) Units: psf Unit Weight: 88 pcf
Strength Units: psf Cohesion: 0 psf
Unit Weight of Water: 62.4 pcf Phi: 23 °
View: 2D Phi-B: 0 °
BEACH SAND, EL.-12 TO -40
Analysis Settings Model: Mohr-Coulomb
Unit Weight: 122 pcf
Global Stability (Entry/Exit) through Cohesion: 0 psf
Kind: SLOPE/W Phi: 30 °
Parent: Global Analysis (Seepage) Phi-B:0°
oo spencer BAY SOUND CLAY, EL. -40 TO -70
PWP Conditions Source: Parent Analysis Model: Spatial Mohr-Coulomb
slip Surface Weight Fn: Clay
Direction of movement: Right to Left Cohesion: 0 psf
Use Passive Mode: No Phi: 23
Slip Surface Option: Entry and Exit Phi-B: 0
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes EMBANKMENT FILL 2, EL. -4 to -6
Tension Crack Model: Mohr-Coulomb
Tension Crack Option: Search for Tension Crack Unit Weight: 88 pcf
Percentage Wet: 0 Cohesion: 0 psf
Tension Crack Fluid Unit Weight: 9.807 pcf Phi: 23°
FOS Distribution Phi-B:0°
AdV‘:lrl:coesdcalcuIatlon Option: Constant Embankment fill (above water)
2/28/2013 2/28/2013
Global Stability (Entry/Exit) through Page 3 of 8 Global Stability (Entry/Exit) through Page 4 of 8
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion: 0 psf Unit Weight Functions
Phi: 23 °
Phi-B: 0° Clay
Embankment fill 2 (above water) Model: Spline Data Point Function
Function: Unit Weight vs. X
Model: Mohr-Coulomb Curve Fit to Data: 100 %
Unit WElght: 88 pf Segment Curvature: 0 %
Co'heslobn: O psf Y-Intercept: 107
Phi: 23 Data Points: X (ft), Unit Weight (pcf)
Phi-8:0 Data Point: (103, 107)
- Data Point: (174.8, 107)
Fill protected (above water) Data Point: (200, 108)
Model: Mohr-Coulomb Data Point: (227.4, 107)
Unit Weight: 96 pcf Data Point: (310, 107)
Cohesion: 0 psf
Phi: 23°
Phi-B: 0 ° .
Regions
Marsh 1 (above water) Material Points Area (ft?)
Model: Mohr-Coulomb Region 1 EMBANKMENT FILL, EL. +2.6 TO -6 | 2,48,49,36,41 54.699916
Unit Weight: 88 pcf Region 2 | Embankment fill 2 (above water) | 40,4,25,53,52 71.161327
Cohesion: 0 psf Region 3 | BEACH SAND, EL. -12 TO -40 1,28,29,44,45,18,9,12 757.09176
::;;32:30 B Region 4 BEACH SAND, EL.-12 TO -40 12,9,18,22,16,20,6,5 3893.75
Region 5 BAY SOUND CLAY, EL. -40 TO -70 5,6,8,7 6228
Marsh protected (above water) Region 6 | BEACH SAND, EL.-12 TO -40 18,17,21,15,19,20,16,22 991.85
Model: Mohr-Coulomb Region 7 MARSH, EL. -6 TO -12 44,43,30,42,14,24,34,17 253.04524
Unit Weight: 96 pcf Region 8 | MARSH, EL. -6 TO -12 17,34,24,14,11,53,54,55,15,21 | 113.18
Cohesion: 0 psf Region 9| BEACH SAND, EL. -12 TO -40 44,17,18,45 129.44189
s:!:BZ'SO B Region 10 | MARSH, EL. -6 TO -12 15,55,56,19 305.62
o Region 11 | Fill protected (above water) 4,25,26,27,38,39 163.94
Region 12 13,32,33,23 7.725
slip Surface Entry and Exit Region 13 | EMBANKMENT FILL 2, EL. -4 to -6 | 42,41,36,14 44.47119
Left Projection: Range Region 14 | Embankment fill (above water) 49,31,13,23,46,3,40,52,51,50 92.976167
Left-Zone Left Coordinate: (130, -12.60408) ft Region 15 | Embankment fill (above water) 35,31,49,48 6.65
Left-Zone Right Coordinate: (190.78638, -0.61437) ft Region 16 | EMBANKMENT FILL, EL. +2.6 TO -6 | 49,50,51,52,37,36 8.3675
Left-Zone Increment: 30 Region 17 | EMBANKMENT FILL 2, EL. -4 to -6 36,37,52,53,11,14 7.1
Right Projection: Range Region 18 | Marsh 1 (above water) 53,25,55,54 27.37
R!ght-Zone L?ﬂ Cocrdln.ate: (200, 2.6) ft Region 19 | Marsh protected (above water) 25,55,56,26 24.78
Right-Zone Right Coordinate: (240, -5.77826) ft
Right-Zone Increment: 30
Radius Increments: 20 .
Points
X (ft) Y (ft)
Slip Surface Limits Point1 | 102.4 15
Left Coordinate: (102.4, -14.2) ft Point 2 189.2 -1.1
Right Coordinate: (310, -6.3) ft
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Global Stability (Entry/Exit) through Page 5 of 8 Global Stability (Entry/Exit) through Page 6 of 8
point3 | 2075 1.9 203.5 51
Point4 | 227.4 -4.5 Point 48 | 194.1 0.4
Point5 | 102.4 -40 Point 49 | 200 0.1
point6 | 310 -40 Point 50 | 200.1 1.4
point7 [ 102.4 70 Point 51 | 203.5 1.9
point8 | 310 70 Point 52 | 203.55 -4
Point9 | 200 215 Point 53 | 203.55 6
Point 10 | 203.5 215 Point 54 | 203.6 -8
Point 11 | 203.5 -6 Point 55 | 227.4 8.3
Point 12 | 102.4 215 Point 56 | 310 8.3
Point 13 | 200 26
Point 14 | 200 6
Point 15 | 227.4 12 Critical Slip Surfaces
Point 16 | 227.4 -22 Slip Surface | FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)
Point 17 | 200 12 1 | Optimized | 1.13 | (176.434,28.341) | 16.30946 [ (201.253,2.57272) [ (169.096, -7.45064)
Point 18 | 200 -15 2 | 13048 1.15 | (176.434,28.341) | 35.866 (201.368, 2.56036) | (171.108, -7.12735)
Point 19 | 310 12
Point 20 | 310 22 Slices of Slip Surface: Optimized
Point 21 | 203.5 -12 " Frictional Cohesive
Slip Base Normal
Point 22 | 2035 -15 Surface X (ft) Y (ft) PWP (psf) | " ocs (osf) St;e:fg)th St[e:gth
Point 23 | 201 26 P P
sont24 1200 5 1 | Optimized | 169.56335 | -7.4452445 | 489.54317 | 496.89289 | 3.119774 0
ront2s (2272 3 2 | optimized [ 170498 | -7.434448 | 488.86918 | 499.76004 | 4.6228966 | 0
pont26 1310 s 3 | optimized | 171.43265 | -7.4236515 | 488.18448 | 502.62718 | 6.1305603 | 0
pont2r 310 3 4 | optimized | 171.90795 | -7.4181615 | 487.84255 [ 510.48291 [ 9.6102597 [0
- - 5 | Optimized | 172.5596 | -7.4050325 | 487.01828 | 514.34535 | 11.599654 | 0
Point 28 | 102.4 -14.2
- 6 | Optimized | 173.84705 | -7.3789575 | 48538751 | 522.78654 | 15.874946 | 0
Point 29 | 131.8 125
somt30 1719 ; 7 | optimized [ 174.6615 | -7.3601845 | 484.20238 | 527.17754 | 18.241872 |0
pontat 200 o 8 | Optimized [ 175.1777 | -7.3428395 | 483.11373 | 529.93245 | 19.873371 |0
- : 9 | optimized | 176.14735 | -7.308635 | 480.96752 | 534.79707 | 22.849289 |0
Point 32 | 200 12.9
- 10 | Optimized | 177.39565 | -7.263445 | 478.13355 | 541.15351 [ 26.750387 | 0
Point 33 | 200.5 12.9
- 11 | Optimized | 178.689 | -7.2078105 [ 474.6404 | 546.0719 30.320874 | 0
Point 34 | 200 -10
st o5 5 12 | Optimized | 180.0274 [ -7.141732 [ 470.49868 | 551.28822 [ 34.293124 [0
oin .
o3 200 . 13 | Optimized | 181.15285 | -7.0861665 | 467.02126 | 559.11427 | 39.091165 | 0
ot 2035 . 14 | Optimized | 182.13535 | -6.9886475 | 460.91732 | 558.70163 | 41.506976 | 0
- - 15 | Optimized | 183.1878 | -6.8386625 | 451.52927 | 561.6742 46.753746 | 0
Point 38 | 282.9 6.3 —
- 16 | Optimized | 1843123 [ -6.62383 438.10423 | 552.71638 | 48.649973 |0
Point 39 | 241.2 -5.9
- 17 | Optimized | 185.5089 [ -6.34415 420.60805 | 546.32824 | 53365055 | 0
Point 40 | 225.84531 | -4
- 18 | Optimized | 186.41995 | -6.102155 | 405.46673 | 531.49407 | 53.495434 |0
Point 41 1 180.69661 | 4 19 | Optimized | 187.1609 | -5.8601325 | 390.34045 | 52157866 | 55.707316 | O
Point4 } 1748322 | 6 20 opt!m!wd 188,017 -5v5803975 37282574 | 51011308 | 58.275017 | 0
Point 43 } 1607 L8 21 opt!m!zed 18882275 | 5.297506 | 3547707 [as2.06731 [ssaross |0
Point44 | 13570541 | -12 ptimize : = : : :
ontas 18 = 22 | Optimized | 189.8979 | -4.870636 | 328.30706 | 470.51832 | 60.365099 | 0
- 23 | Optimized | 191.29205 | -4.298395 | 291.92821 | 437.31147 [ 61711532 |0
Point 46 | 203.5 2.33077
2/28/2013 2/28/2013
Global Stability (Entry/Exit) through Page 7 of 8 Global Stability (Entry/Exit) through Page 8 of 8
24 | Optimized | 192.54125 | -3.76304 257.66598 | 403.63791 | 61.961409 | 0 24 | 13048 | 194.6443 | -2.5513985 | 178.99834 | 306.58976 54.159343 0
25 | Optimized | 193.5971 | -3.312502 | 228.63433 | 370.86621 | 60.37385 0 25 | 13048 | 195.7329 [ -1.8829945 [ 133.9678 [ 266.92908 56.438716 0
26 | Optimized | 194.65325 | -2.863977 | 198.63043 | 347.19149 | 63.060427 |0 26 [ 13048 [ 196.82145 | -1.1592808 | 83.921908 | 221.44653 58375737 0
27 | Optimized | 195.81675 | -2.284375 | 159.21043 | 311.90718 | 64.815926 | 0 27 | 13008 | 197.01 - 28.691319 | 169.81883 50905074 | 0
28 | Optimized | 196.8457 | -1.64249 114.77475 | 266.82428 64.541196 | O 0.37606452
29 | Optimized | 197.6831 | -1.04803 73.149309 | 23033824 [ 66.722742 [0 28 | 13008 | 198.72715 | 0.24749908 | - 130.67542 55.468425 o
: : 15.802208 : ’
30 | Optimized | 198.5509 | 2544219 | 179.84761 | 65.541211 |0 N
0.37510447 29 | 13048 | 199.5 0.88405435 83343223 35.377099 0
- 61.020868
31 | Optimized | 199.5 0.41886708 | 3 o000, | 12088779 | 51313824 | 0 N
: 30 | 13048 | 200.25 1.5261445 86.740607 36.819203 0
5 206.65699
32 | Optimized | 200.00185 | 0.83868655 14375225 | 61.01921 0 N
64.542802 31| 13048 | 200.75 1.978787 49.636714 21.069535 0
5 239.61284
33 | Optimized | 200.25185 | 1.1842685 97.653817 | 41451586 | O N
183.38158 32 | 13048 | 201.18405 | 2.384873 15.453923 6.5598012 0
. 269.54952
34 | Optimized | 200.75 18749035 | D))o, | 50015058 | 21230132 |0
35 | Optimized | 201.12665 | 2.397109 | -269.669 | 13.053938 | 5.5410679 | 0
Slices of Slip Surface: 13048
slip Base Normal Frictional Cohesive
surface X (ft) Y (ft) PWP (psf) Stress (psf) Strength Strength
(psf) (psf)
1 [ 13048 [ 171.5038 | -7.1823335 | 473.13898 [ 486.30152 5.5871672 0
2 | 13048 | 172.3887 [ -7.2927885 [ 480.01548 | 507.14839 11517233 0
3 | 13048 | 1733661 | -7.390215 [ 486.0881 | 523.27484 15.784832 0
4 [ 13048 [ 1743435 | -7.460698 [ 490.47861 | 536.71665 19.626881 0
5 [ 13048 [ 1753209 | -7.5043965 | 493.19318 | 547.53565 23.067009 0
6 | 13048 | 176.2983 [ -7.521409 [ 494.2457 | 555.79621 26.126642 0
7 | 13048 | 177.2757 [ -7.5117725 [ 493.62194 | 561.51797 28.820155 0
8 | 13048 | 1782531 [ -7.475466 [ 491.34425 | 564.74037 31.154804 | 0
9 | 13048 | 179.2305 [ -7.4124085 [ 487.39897 | 565.51091 33.156554 | O
10 | 13048 | 180.2079 | -7.3224575 | 481.77762 [ 563.82389 34.826573 0
11 [ 13048 | 181.2036 | -7.202694 | 474.28408 | 563.25694 37.766738 | O
12 [ 13048 | 182.21765 | -7.0517915 | 464.85441 | 563.5811 41.906995 0
13 [ 13048 [ 183.2317 | -6.8710465 | 453.5534 [ 561.11995 45.659292 0
14 | 13048 [ 184.2457 | -6.6599965 | 44036374 | 555.86141 49.025852 0
15 | 13048 | 185.25975 | -6.4180885 | 425.22971 [ 547.78625 52.022165 0
16 | 13048 | 186.2738 | -6.1446725 | 408.12553 [ 536.878 54.652183 0
17 | 13048 | 187.3856 | -5.8060215 | 386.95736 | 521.47729 57.100324 | O
18 [ 13048 [ 188.5952 [ 53940095 [ 361.13563 | 500.88466 59.319943 0
19 | 13048 | 189.65655 | -4.994878 | 336.10949 | 478.75014 60.547362 0
20 | 13048 | 190.56965 | -4.6179625 | 312.22061 | 456.2783 61.148861 0
21| 13048 | 191.4828 [ -4.2110725 [ 286.3485 | 431.28223 61.520719 0
22 | 13048 | 192.47955 | -3.7297415 [ 255.63805 | 395.92814 59.549607 0
23| 13048 | 193.55985 | -3.165867 | 219.50049 | 349.36281 55.123282 0
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ELEVATION IN FEET N.A.V.D 88

DISTANCE IN FEET
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FLOOD SIDE PROTECTED SIDE
20 — — 20

water el = 0.4'
01— — 0
‘ ‘ EL.=-6.3 ft “
ﬁ;‘ 1 4* ft ‘v * ' ﬂAR -12 MARSH, EL. -6 TO -12
: BEACH SAND, EL. -12 TO -40 IZAdh S, EL. 2770 A
-20 — —1 -20
BEACH SAND, EL. -12 TO -40
-40 — — -40
-60 — —1 -60
Name: EMBANKMENT FILL, EL. +2.6 TO-6  Model: Mohr-C
Name: MARSH, EL. -6 TO -12  Model: Mohr-Coulomb  Unit Weight: 88 pcf Cohesion: 0 psf  Phi: 24 °
80 Name: BEACH SAND, EL. -12 TO -40  Model: Mohr-Coulomb  Unit Weight: 122 pcf  Cohesion: 0 psf  Phi: 34 ° 1 g0
Name: BAY SOUND CLAY, EL.-40 TO -70  Model: Spatial Mohr-Coulomb ~ Weight Fn: Clay =~ Cohesion: 0 psf  Phi: 26 °
Name: EMBANKMENT FILL 2, EL. -4t0-6  Model: Mohr-Coulomb  Unit Weight: 88 pcf  Cohesion: 0 psf  Phi: 26 °
Name: Embankment fill (above water)  Model: Mohr-Coulomb  Unit Weight: 110 pcf  Cohesion: 75 psf ~ Phi: 26 °©
Name: Embankment fill 2 (above water) ~ Model: Mohr-Coulomb  Unit Weight: 88 pcf  Cohesion: 75 psf  Phi: 26 °
Name: Fill protected (above water)  Model: Mohr-Coulomb  Unit Weight: 96 pcf  Cohesion: 75 psf  Phi: 26 °
Name: Marsh 1 (above water)  Model: Mohr-Coulomb  Unit Weight: 88 pcf  Cohesion: 75 psf  Phi: 24 °
Name: Marsh protected (above water)  Model: Mohr-Coulomb  Unit Weight: 96 pcf  Cohesion: 75 psf  Phi: 24 °

Name: Global Stability (Entry/Exit) in front
File Name: Reach 35A-Scase FS GCAT seepw.gsz Directory: G:\F&MHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw parent\GCAT seepw parent\
Last Edited By: Middleton, Mark C MVN

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALS WERE ASSUMED TO VARY LINEARLY

BETWEEN THE VALUES INDICATED FOR THESE LOCATIONS.

Hw=CANAL WATER LEVEL

US Army Corps
of Engineers.
MNew Orleans District
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Global Stability (Entry/Exit) in front Page 1 of 8 Global Stability (Entry/Exit) in front Page 2 of 8
ope . . Number of Slices: 30
G |0 ba I Sta b | I |ty ( E ntl’y/EXIt) n fr‘O nt Optimization Tolerance: 0.01
- - - . Minimum Slip Surface Depth: 0.1 ft
Report generated using GeoStudio 2007, version 7.19. Copyright © 1991-2012 GEO-SLOPE International Ltd. Optimization Maximum Iterations: 4000
Optimization Convergence Tolerance: 1e-007
. . Starting Optimization Points: 8
File Information Ending Optimization Points: 16
Created By: Liljegren, James Complete Passes per Insertion: 1
Revision Number: 393 Driving Side Maximum Convex Angle: 5 °
Last Edited By: Middleton, Mark C MVN Resisting Side Maximum Convex Angle: 1 °
Date: 12/12/2012
Time: 3:23:50 PM
Fi.le Name: Reach 35A-Scase.FS GCAT seepw.gsz ) Materials
Directory: G:\F&kMHOME\Middleton\London Ave Canal\Scase Gcat 7-27-12\12-5-12 flood side\seepw
parent\GCAT seepw parenty EMBANKMENT FILL, EL. +2.6 TO -6
Last Solved Date: 12/12/2012 )
Last Solved Time: 3:34:40 PM Model: Mohr-Coulomb
! Unit Weight: 110 pcf
Cohesion: 0 psf
. . Phi: 26 °
Project Settings PhiB: 0 °
Length(L) Units: feet
Time(t) Units: Seconds MARSH, EL. -6 TO -12
Force(F) Units: Ibf Model: Mohr-Coulomb
Pressure(p) Units: psf Unit Weight: 88 pcf
Strength Units: psf Cohesion: 0 psf
Unit Weight of Water: 62.4 pcf Phi: 24 °
View: 2D Phi-B: 0 °
BEACH SAND, EL.-12 TO -40
Analysis Settings Model: Mohr-Coulomb
Unit Weight: 122 pcf
Global Stability (Entry/Exit) in front Cohesion: 0 psf
Kind: SLOPE/W Phi; 34 °
Parent: Global Analysis (Seepage) Phi-8: 0
Method: Spencer
Settings i BAY SOUND CLAY, EL.-40 TO -70
PWP Conditions Source: Parent Analysis Mofjel: Spatial Mohr-Coulomb
slip Surface Weight Fn: Clay
Direction of movement: Right to Left Co'hesmbn: 0 psf
Use Passive Mode: No Ph[: 26 .
Slip Surface Option: Entry and Exit Phi-B: 0
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes EMBANKMENT FILL 2, EL. -4 to -6
Tension Crack Model: Mohr-Coulomb
Tension Crack Option: Search for Tension Crack Unit Weight: 88 pcf
Percentage Wet: 0 Coheslon: 0 psf
Tension Crack Fluid Unit Weight: 9.807 pcf "h{i 26
FOS Distribution Phi-8: 0
FOS Calculation Option: Constant .
Advanced Embankment fill (above water)
2/28/2013 2/28/2013
Global Stability (Entry/Exit) in front Page 3 of 8 Global Stability (Entry/Exit) in front Page 4 of 8
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion: 75 psf Reinforcements
Phi: 26 °
Phi-8: 0 Reinforcement 1
: Type: Pile
Emb’:n(:(T;n:] ﬁc” 2‘ (al;ove water) Outside Point: (200, 12.9) ft
e e g et Inside Point: (200, -21.5) ft
Cnfl1 _EIE. 75‘ fpc Slip Surface Intersection: (0, 0) ft
PE'.EZSGIODI'I. ps Total Length: 34.4 ft
Ph!.B- 0° Reinforcement Direction: 90 °
s Applied Load Option: Variable
. N
Fill protected (above water) Fof § Dependent: No
Model: Mohr-Coulomb Pile Spacing: 1 ft
U ° TN' . f‘ AI;BOU ?m Shear Capacity: 99999 Ibs
Cn;‘t .elg‘ 7t pr Shear Safety Factor: 1
coneslon: 75 P Shear Load Used: 99999 Ibs
Ph!lB' 0° Shear Option: Parallel to Slip
B Resisting Force Used: 0 |bs/ft
Marsh 1 (above water)
Model: Mohr-Coulomb . . .
Unit Weight: 88 pcf Unit Weight Functions
Cohesion: 75 psf
Phi: 24 ° Clay
Phi-B: 0 ° Model: Spline Data Point Function
Function: Unit Weight vs. X
Marsh protected (above water) Curve Fit to Data: 100 %
Model: Mohr-Coulomb Segment Curvature: 0 %
Unit Weight: 96 pcf Y-Intercept: 107
Cohesion: 75 psf Data Points: X (ft), Unit Weight (pcf)
Phi: 24 ° Data Point: (103, 107)
Phi-B: 0 ° Data Point: (174.8, 107)
Data Point: (200, 108)
Data Point: (227.4, 107)
Slip Surface Entry and Exit Data Point: (310, 107)
Left Projection: Range
Left-Zone Left Coordinate: (130, -12.60408) ft R .
Left-Zone Right Coordinate: (175, -5.94277) ft egions
Left-Zone Increment: 30 Material Points Area (ft?)
Right Projection: Range Region 1 EMBANKMENT FILL, EL. +2.6 TO -6 | 2,48,49,36,41 54.699916
R?ght-Zone Lgft Coordin.ate: (180, -4.23757) ft Region 2 Embankment fill 2 (above water) 40,4,25,53,52 71.161327
Efgzt'?"e r'gh‘ C°°t'd'3'(‘ja‘e: (200, 2.6) ft Region 3 | BEACH SAND, EL.-12 TO -40 1,28,29,44,45,18,9,12 757.09176
R'agdiu's Tn":rer"'::‘:;fe;o' Region 4 | BEACH SAND, EL. 12 T0 -40 12,9,18,22,16,20,6,5 3893.75
' Region 5 | BAY SOUND CLAY, EL.-40TO-70 | 56,8,7 6228
Region 6 BEACH SAND, EL.-12 TO -40 18,17,21,15,19,20,16,22 991.85
Slip Surface Limits Region 7 | MARSH, EL. -6 TO -12 44,43,30,42,14,24,34,17 253.04524
Left Coordinate: (102.4, -14.2) ft Region 8 | MARSH, EL.-6 TO -12 17,34,24,14,11,53,54,55,15,21 | 113.18
Right Coordinate: (310, -6.3) ft Region 9 BEACH SAND, EL.-12 TO -40 44,17,18,45 129.44189
2/28/2013 2/28/2013
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Region 10 | MARSH, EL. -6 TO -12 15,55,56,19 305.62 Point 31 | 200 1.9
Region 11 | Fill protected (above water) 4,25,26,27,38,39 163.94 Point 32 | 200 12.9
Region 12 13,32,33,23 7.725 Point 33 | 200.5 12.9
Region 13 | EMBANKMENT FILL2, EL. -4 to -6 | 42,41,36,14 44.47119 Point 34 | 200 -10
Region 14 | Embankment fill (above water) 49,31,13,23,46,3,40,52,51,50 92.976167 Point 35 | 199 1.9
Region 15 | Embankment fill (above water) 35,31,49,48 6.65 Point 36 | 200 -4
Region 16 | EMBANKMENT FILL, EL. +2.6 TO -6 | 49,50,51,52,37,36 8.3675 Point 37 | 203.5 -4
Region 17 | EMBANKMENT FILL 2, EL. -4 to -6 | 36,37,52,53,11,14 7.1 Point 38 | 282.9 6.3
Region 18 | Marsh 1 (above water) 53,25,55,54 27.37 Point 39 | 241.2 -5.9
Region 19 | Marsh protected (above water) 25,55,56,26 24.78 Point 40 | 225.84531 | -4
Point 41 | 180.69661 | -4
Point42 | 174.8322 | 6
Points Point 43 | 160.7 8.3
X (ft) Y (ft) Point 44 | 135.70541 | -12
Point1 | 102.4 -15 Point 45 | 178 -15
Point2 | 189.2 1.1 Point 46 | 203.5 2.33077
Point3 [ 207.5 1.9 Point 47 | 203.5 51
pPoint4 | 227.4 45 Point 48 | 194.1 0.4
Point5 | 102.4 -40 Point 49 | 200 0.1
Point6 | 310 -40 Point 50 | 200.1 1.4
Point7 | 102.4 -70 Point 51 | 203.5 -1.9
Point8 | 310 -70 Point 52 | 203.55 -4
Point9 | 200 215 Point 53 | 203.55 6
Point 10 | 203.5 215 Point 54 | 203.6 -8
Point 11 | 203.5 6 Point 55 | 227.4 8.3
Point 12 | 102.4 215 Point 56 | 310 8.3
Point 13 | 200 2.6
Point 14 | 200 -6
Point 15 | 227.4 12 Critical Slip Surfaces
Point 16 | 227.4 -22 Slip Surface | FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)
Point 17 | 200 -12 1 | Optimized | 1.28 | (173.603,17.341) | 9.642468 | (189.819,-0.910595) | (171.263,-7.10231)
Point 18 | 200 -15 2 [ 18528 1.30 | (173.603, 17.341) | 24.309 (189.575, -0.985259) | (172.125, -6.92314)
Point 19 | 310 12
Point 20 | 310 22 Slices of Slip Surface: Optimized
Point 21 | 203.5 12 i icti Cohesive
Point 22 | 203.5 15 otre | X Y(ft) | PWP (psf) B:tsrz::t(’;:'f?' St:er:gtm:lsf) Strength
Point 23 | 201 2.6 — (psf)
sont2a 200 3 1 | Optimized | 1715817 | -7.081858 | 466.8648 | 468.71451 0.82354594 | 0
ot (22 = 2 | Optimized | 172.17895 | -7.043476 | 464.46457 | 470.99373 2.9069681 0
o 26 310 = 3 | Optimized | 172.92125 | -6.981435 | 460.59203 | 471.34494 | 4.787505 0
oty 1310 =3 4 | optimized | 173.7344 | -6.899695 | 455.48326 | 470.78873 6.8144323 0
- 5 | Optimized | 174.43405 | -6.824445 | 450.79357 | 470.03554 | 8.5670765 0
Point 28 | 102.4 -14.2
Point 29 | 131.8 125 6 | Optimized | 174.80805 | . o.oc o | 448.26528 | 469.42926 | 9.422808 0
Point 30 | 171.9 -7
2/28/2013 2/28/2013
Global Stability (Entry/Exit) in front Page 7 of 8 Global Stability (Entry/Exit) in front Page 8 of 8
7 | optimized | 17527605 | - 44479349 | 468.46044 10.537204 o 1 | 18528 | 172.39605 | 6.9365975 | 457.79492 | 463.82776 2.6859943 0
6.7284335 2 | 18528 172.9374 | -6.957478 | 459.09345 | 470.17241 4.9326688 0
8 | Optimized | 176.08535 | -6.633025 | 438.82871 | 466.86491 12.482522 0 3 | 18528 | 173.4788 | -6.966285 | 459.64774 | 475.36708 6.0987041 0
9 Optimized | 176.81265 | -6.547535 | 433.47547 | 465.44466 14.233601 0 4 18528 174.02015 | -6.963032 | 459.43843 | 479.44052 8.9055013 0
10 | Optimized | 177.50365 -64660175 4283778 | 464.03677 15.876395 o 5 | 18528 | 1745615 | -6.947714 | 458.48445 | 482.36847 10.633848 0
I - - 6 |18528 [ 17511035 | (o ooc o | 456.73086 | 484.17992 12.22111 0
ptimized | 178.15835 | o0, | 423.52418 | 46270202 17.4431 0 :
12 | Optimized | 178.9431 | -6.29395 | 417.61342 | 46087655 | 19.261985 | 0 7| 18528 | 17566665 | ¢ g7g7g65 | 45416861 | 484.86681 | 13.66772 0
13 | Optimized | 179.72455 | -6.197827 | 411.60329 | 458.90398 | 21.059624 0 B
- 8 | 18528 (176223 | Cooioaoc | 450.80013 | 484.37872 14.95015 0
14 | Optimized | 180.3726 406.56544 | 457.23491 22.559501 0
6.1170815 9 | 18528 176.77935 | -6.758129 | 446.61354 | 482.71901 16.075188 0
15 | Optimized | 181.01725 | . oo . | 40154223 | 457.88627 | 25.085985 0 10| 18528 | 17733565 | o oo o | 44161658 | 479.89368 17.042066 0
16 | Optimized | 181.59325 -59037625 393.23779 | 447.76166 | 26.593069 o 11 | 18528 [ 177.89195 | -6.585172 | 435.80066 | 475.87571 17.842561 0
- 12 | 18528 | 178.4483 | _ 429.15922 | 470.67656 18.484707 0
17 | optimized | 182.104 | oo | 38161192 | 439.263 28.118313 0 6.4787385
18 | Optimized | 1826115 | -5.51096 | 368.71727 | 426.5028 28.183888 0 13 18528 | 179.00465 | o yco0cqg | 421.65275 | 464.3105 18.992454 o
19 | Optimized | 183.1157 | -5.28364 | 354.54209 | 414.4069 29.198014 0 B
- 14| 18528 | 179.56095 | (oo oo | 413.31416 | 456.72461 19.327576 0
20 | Optimized | 183.662 337.19126 | 395.69453 28.533948 0
5.0056375 15 | 18528 180.11725 | -6.07737 | 404.09162 | 447.92277 19.514882 0
21 | optimized | 184.2504 ;6769525 316.68619 | 376.27257 | 29.06222 0 16 | 18528 [ 180.546 | -5.955124 | 396.45554 | 440.08188 21.277987 0
22 | Optimized | 184.926 | -4.256305 | 290.44666 | 347.5698 27.860815 0 17118528 | 180.9808 | o) q7,,5 | 388.01164 | 433.3741 22.12475 o
23 | Optimized | 185.42715 | -3.919545 | 269.4262 | 324.96899 27.090028 0 18 | 18528 | 181.5492 | -5.630902 | 376.21938 | 424.87002 23.7285 0
24 | optimized | 185.81945 -36503475 252.62542 | 302.80361 24.473581 0 19 | 18528 | 182.1176 | -5.426326 | 363.46001 | 414.98973 25.132722 0
. 20 | 18528 | 182.686 | . 349.68795 | 403.65557 26.321765 0
25 | Optimized | 186.36455 | 5, o0 | 229.08224 | 27230758 | 21.082407 0 5.2055665
21 | 18528 | 183.2544 | -4.968143 | 334.86454 | 390.89597 27.328358 0
26 | Optimized | 186.8978 | o ..o | 206.05474 | 242.5027 17.776855 0 2| 1858|1832 |, . o | 31897514 | 37661798 28.114292 o
27 | Optimized | 187.4192 | -2.542975 | 183.5488 | 213.35695 14.538406 0 -
. 23 | 18528 | 184.39115 301.98144 | 360.82004 28.697507 0
28 | Optimized | 187.9406 | 5 o)) | 161.04286 | 18421121 | 11.299957 0 4.4410855
24 | 18528 | 184.9595 | -4.150169 | 283.82465 | 343.44868 29.080578 0
29 | Optimized | 188.451 -1.8333825 139.28954 | 156.26287 8.2784456 0 25 | 18528 | 1855263 | -3.840938 | 264.52408 | 321.61971 27.8474 0
- B 26 | 18528 | 186.0915 | . 244.03095 | 295.20216 24.957865 0
30 | Optimized | 188.95035 | | o oo | 118.28704 | 129.17095 5.3084399 0 3.5126515
27 | 18528 | 186.6567 | -3.163532 | 222.25934 | 266.82763 21.737407 0
31 | Optimized | 189.50935 | | /oo, | 94.781821 | 98.379198 1.7545576 0 28 | 18528 | 187,219 | - 199.1126 | 236.4114 18191842 o
2.7924945
slices of Slip Surface: 18528 29 | 18528 | 187.78705 | -2.398301 | 174.50951 | 203.89378 14.331666 0
- 30 [ 18528 | 1883522 | -1.979532 | 148.39001 | 169.14858 10.12463 0
Slip Base Normal Frictional Cohese 31 [ 18528 | 188.9174 | -1.534549 | 120.65843 | 132.09717 5.5790459 0
Surface x(fe) vt PWP (psf) Stress (psf) | Strength (psf) St;s:fg)th - — - - -
- 32 | 18528 | 189.3874 | ... | 96.405284 | 99.355431 1.4388828 0
2/28/2013 2/28/2013
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S-Case Analysis Parameters for Outfall Canals

GCAT March 15, 2011

Summary

A literature review and analysis was performed to offer some guidance on the selection of
drained strength parameters for use in S-case analyses performed on levees, particularly the
levee fill materials in the outfall canals.

Based on the review of geotechnical laboratory test results performed by Brandon et al. (2011),
drained friction angles are provided as a function of the MVN soil classification type as shown
below:

Soil Type Design c:)hesion Design friction angle

C ¢’
CH 0 26
CHO 0 24
CL 0 32
ML 0 34
PT 0 30
SC 0 33
SM 0 33
SP 0 34

These values represent the mean value from CU (R-bar) triaxial test results minus one standard
deviation, or the mean value determined from direct shear tests for cases where no triaxial test
results were available. The value of ¢’ = 0 shown in the table above reflects the assumption
that the soils are assumed to be normally consolidated.

For cases where the levee fill materials are located above the phreatic surface, theories
regarding partially saturated soil mechanics (Fredlund and Rahardjo, 1993) were used to
account for a small contribution of the negative pore pressures to the drained shear strength.
Slope stability analyses were conducted on hypothetical levee cross sections for levee heights
ranging from 5 ft to 15 ft. Based on the analyses, it was determined that using an equivalent ¢’
of 75 psf would conservatively allow for an increased strength to reflect the presence of
negative pore water pressures.

The assumed value of the drained friction angle as a function of the soil type and the use of
partially saturated soil mechanics should only be used if it is not possible or practical to obtain
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soil samples for laboratory testing. It is expected that tests conducted on undisturbed samples
of the levee fill material would result in higher strengths than these assumed values.

Introduction

An analysis case for levees and |-walls required by the Hurricane and Storm Damage Risk
Reduction System Design Guidelines (HSDRRSDG) is a “Low Water (non-hurricane) S-case”
analysis. A minimum factor of safety of 1.4 must be obtained using Spencer’s method.
According to the HSDRRSD guidelines, this analysis applies to flood side and protected side and
represents a long-term water level drawdown where steady state conditions prevail.

Undrained Strength Values

The HSDRRSD guidelines recommend strength parameters for cases where no laboratory tests
are available. These values, along with the table numbers from the guidelines, are shown in the
two tables below.

The properties given in the table above are presumed to be undrained strength parameters to
be incorporated as a Sy = ¢, ¢ = 0, strength model. Although these values may be appropriate
for a saturated soil, they would not be appropriate for a partially saturated levee fill. UU or Q
triaxial tests conducted on a partially saturated soil should result in a ¢ — ¢ strength envelope
(Duncan and Wright 2005). The strengths listed above would probably be conservative if they
are viewed as unconfined compressive strengths since they would represent the lowest
strengths on the ¢ — ¢ strength envelope. In New Orleans area projects, UU triaxial tests are not
often conducted on levee fill materials.

Drained Strength Values

The strength parameters listed in Table 3.4 are presumed to be drained or effective strength
parameters. The strength parameters listed for silt (¢’ = 200 psf ¢’ = 15 degrees) are not
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reasonable. In order for a fine-grained soil to have an effective stress cohesion intercept, it
would have to be overconsolidated (Lambe and Whitman 1969). In addition, non-plastic silts
often do not have a memory for their preconsolidation pressure, and the presence of a
cohesion intercept would not be likely (Brandon et al. 2006). Also, non-plastic silts are often
very dilative soils, and the volume change response during shear results in very high friction
angles being measured (Penman 1953).

Below Table 3.4 in Note 2, additional strength parameters are given for silt and clay. First,

4

these parameters are mislabeled as “Undrained soil parameters for the S-Case..” S-case
strengths would be drained or effective stress strengths, not undrained strengths. Second,
there isn’t any logic to giving two different sets of S-case or drained strengths parameters for

silt.

New Drained Strength Correlations

The values given in Table 3.4 appear to be very conservative. Brandon et al. (2011) reviewed
pre-Katrina and post-Katrina direct shear data and triaxial data for New Orleans area soils.
Based on their assessment, the following results were tabulated:
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Table 1 Summary of drained friction angle for all soils for direct shear tests.

Soil Type # of test . Frictior? Angle (deg) Standard
series Maximum Minimum Mean Deviation
CH 148 33.26 14.79 22.66 3.24
CL 50 37.04 20.00 29.45 3.70
ML 42 41.03 27.29 33.24 2.25
CHO 2 33.18 26.47 29.83 4.75
SC 4 34.99 31.63 32.80 1.50
SM 109 38.35 23.32 33.03 2.37
SP 32 39.35 30.63 34.22 2.12

Brandon et al. also found that the direct shear apparatus consistently produced friction angles 4
to 10 degrees lower for New Orleans area soils than Consolidated Undrained (R-bar) triaxial

tests. This is clearly shown in Figure 1 below.

This difference in friction angle has been

documented in geotechnical literature, and is most often attributed to progressive failure

conditions present in the direct shear test (Hvorslev 1960).

Table 2 shows the mean effective stress friction angles obtained from CU triaxial tests.

However, no sandy soils were tested in triaxial compression.
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Drained Friction Angle vs. Plasticity Index for
CU Triaxial and Direct Shear Tests

60 ——————————

[ CU triaxial test

I v Direct shear test ]
50 [~ —_— = 27.6 + 17.2*e-0.045"PI ||
I ° — — — ¢, =17.6+19.5%0028P ]
— — — = Sherman & Hadjidakis (1962) |

Drained Friction Angle (degrees)

10 |- -1
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Plasticity Index (%)

Figure 1 Relationship between drained friction angle with plasticity index for CU triaxial
tests and direct shear tests.

Table 2 Summary of drained friction angle for all soils for CU triaxial tests.
Soil # of test Friction Angle (deg) Standard
Type series Maximum Minimum Mean Deviation
CH 83 36.42 21.55 28.86 3.20
CHO 7 32.37 20.74 28.49 4.00
CL 49 46.60 29.52 35.05 2.99
ML 16 38.06 30.14 35.89 2.28
PT 2 42.20 32.05 37.12 7.18

For cases where no shear strength parameters are available, it is conservative to use the mean
friction angles listed in Table 2 less one standard deviation. By using this value, there is only a
16% probability that the actual value realized in the field will be lower. It would also be
appropriate to use the mean values given in Table 1. Since the results from direct shear tests
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are much less than triaxial tests, it is not necessary to further reduce the friction angle by
subtracting the standard deviation.

Based on this procedure, the following drained or effective stress strength parameters are
recommended in Table 3. The effective stress cohesion, c’, should be set to zero. This would
be consistent in assuming that the fine-grained soils are normally consolidated (Lambe and
Whitman 1969).

Table3  Recommended S-case design friction angles for cases where no laboratory test data

are available.
Soil Type Design Cf)hesion Design fric:cion angle
c ¢
CH 0 26
CHO 0 24
CL 0 32
ML 0 34
PT 0 30
SC 0 33
SM 0 33
SP 0 34

Strength Parameters for Partially Saturated Levee Fill Materials

The strength parameters given in Table 3 would be most appropriate for saturated, normally
consolidated soils beneath the phreatic surface. If these strength parameters are applied to
partially saturated levee fill materials, in combination with an assumption that the pore
pressures above the water table are zero, they would prove to be too conservative. This is
because of several reasons:

(1) The partially saturated levee fill material would likely be overconsolidated, and have an
effective stress cohesion value greater than zero. The overconsolidation would be the
result of the initial compaction, weathering, repeated wetting and drying, fluctuations in
the phreatic surface, etc.

(2) The pore pressures in the levee fill above the phreatic surface would not be equal to
zero, but would be negative. This would result in a higher effective stress than that
which would be calculated assuming zero pore pressures. The actual magnitude of the
pore pressures would depend on the soil moisture retention curve, height above the
phreatic surface, and other factors.
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(3) The shear strength for partially saturated soils can often be more complex than for
saturated soils. Special theories have been developed solely for partially saturated soils.

A thorough evaluation of the existing soils reports shown in the reference list was done, for
both pre-Katrina and post-Katrina reports, for effective stress shear strength measured on
levee fill materials for the outfall canals. Only one test series was found. A direct shear test
was conducted on a CL test specimen obtained from the Orleans Avenue Canal, and resulted in
¢’ = 29 degrees and c’ = 340 psf.

Example Analysis Case

In order to demonstrate the importance of both the strength model and the pore pressure
assumptions, an example levee was analyzed. The levee was 10 ft high and had a 10 ft wide
crest. The protected side and flood side slopes were 2H:1V or 26.6 degrees from the
horizontal. The levee fill was assumed to be a CL soil and the foundation material was assumed
to be a CH soil. The analyses were conducted using Spencer’s method with the computer
program SLIDE 6.0.

The unit weight of the levee fill was 105 pcf, and the drained friction angle of 32 degrees was
obtained from Table 3. The foundation soil was assumed to have a unit weight of 100 pcf and a
friction angle of 26 degrees corresponding to a CH soil. The static phreatic surface is located at
the interface between the levee and foundation soil (elevation 0).

A summary of the factor of safety values for the analysis cases is given in Table 4. A description
of each analysis case follows.

Table 4 Factors of safety resulting from analysis of hypothetical 10 ft tall levee.
Case Foundation Levee Levee Pore pressures FS
d)l (I)I CI
degrees  degrees psf
1 26 32 0 u = 0 above phreatic surface 1.25
2 26 32 0 u = -h-y,, above phreatic surface 1.58
3 26 32 0 Fredlund’s method with ¢° = ¢’/2 1.44
4 26 32 75 u = 0 above phreatic surface 1.44

Case 1 Analysis

The first analysis case was performed assuming that the pore pressures above the phreatic
surface as equal to zero. This means that for the portion of the failure plane above the phreatic
surface, the shear strength is based on the total stress. The factor of safety for this case
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defaults to the infinite slope failure mechanism, as shown in Figure 2. The resulting factor of
safety is equal to:

FS =tan¢’/tana = 1.25

where o = slope angle (26.6 degrees)

The infinite slope failure mechanism, often called raveling or sloughing, is normally considered
more of a maintenance issue as opposed to a critical stability issue. Slope repairs are often easy
to accomplish with regrading.

Figure 2 Case 1 results showing an infinite slope failure mechanism.

Case 2 Analysis

In Case 2, the pore pressures above the phreatic surface can be assumed to be equal to the
negative value of the height above the phreatic surface multiplied by the unit weight of water.
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While this may be possible for levees of modest height (< 15 ft), it does not incorporate any
conservatism into the strength assessment. The critical failure surface for Case 2 is shown in
Figure 3. The factor of safety calculated is 1.58.

Figure 3  Critical failure surface for Case 2 analysis. Pore pressures above the phreatic surface
as considered to be negative.

Case 3 Analysis

Case 3 is similar in many respects to Case 2. For this case, the shear strength model used was
that developed by Fredlund et al. (1978). In Fredlund’s method, the equation used to calculate
shear strength differs from the conventional Mohr-Coulomb equation by the inclusion of an

additional friction angle, ¢°.
s=c' + (0, — ug)tang’ + (u, — uy)tang®
with:

U, = pore air pressure
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Uw = pore water pressure
¢° = friction angle related to matric suction

For this example, ¢b was specified as half of ¢’, which is a common assumption (Fredlund and
Rahardjo 1993). If (I)b is equal to ¢’, then this case becomes the same as Case 2. If pore water
pressures are positive, the Fredlund’s equation becomes the conventional Mohr-Coulomb
equation.

An additional parameter used in Fredlund’s method is the air entry value of the soil. The air
entry value is the threshold suction where air enters the pores of the soil, and the soil
desaturates. At suction values less than the air entry value, the shear strength is consistent
with conventional Mohr-Coulomb theory, and the full negative pore pressure is used in
calculating the effective stress. At values of suction greater than the air entry value, the
equation shown above is applied.

A review of the index test data available for the levee fill materials was performed, and the
levee fill was determined to be predominately a CL soil, although scant Atterberg limits tests
were available. A literature review was performed to determine measured air entry values for
soils with similar Atterberg limits, and the results of that review is shown in Table 5. The AEV is
given in the table in units of feet of water. This means that the soil is fully saturated from the
phreatic surface upwards until this distance is reached. In this case, ¢’ = d)b. The Case 2 results
are equivalent to using an AEV equal to the height of the levee.

For the analyses in this report, the AEV was assumed to be equal to zero. This is a conservative
assumption resulting in the use of a shear strength about half of that which would be calculated
using full negative pore pressure.

Table5  Air Entry Values (AEV) measured for soils with similar Atterberg limits as the outfall
canal levee fill material.

LL Pl f'f\E\z/O Reference

27 15 2-8 Tinjum et al. (1997)

32 14 1-8 Tinjum et al. (1997)

29 13 13 Mijares & Khire (2010)

40 17 5-16 Miller et al. (2002)

26 14 18 - 24 Miller et al. (2002)

63 29 13 Jeong et al. (2008)

22 5.4 7 Vanapalli et al. (1999)

33 13.6 13 Vanapalli & Fredlund (2000)
28 8 10 Vanapalli & Fredlund (2000)
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Fredlund’s method has become popular in geotechnical engineering practice, and is
incorporated into the major commercial slope stability programs like SLIDE, SLOPE/W, and
SVSLOPE. The net effect of applying Fredlund’s equation to this example problem is that
negative pore pressures are considered, but not to the full magnitude of -h-y,,., thus the factor
of safety is an intermediate value of 1.44. The results of this analysis are shown in Figure 4.

Figure 4 Results of Case 3 analysis using Fredlund’s method for characterizing the shear
strength of the levee fill.

Case 4 Analysis

Case 4 is identical to Case 1 regarding the assumption about pore pressures, but an effective
stress cohesion has been specified such that the final factor of safety is approximately equal to
Case 3. The levee fill soils would be expected to have an effective stress cohesion owing to
overconsolidation. However, the value of ¢’ = 75 psf is applied to compensate for the negative
pore pressures and not the overconsolidation. It can be viewed as the minimum effective
stress cohesion that should be available for the levee fill, and the use of this value can be
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considered to be conservative. The failure surface for Case 4 is shown in Figure 5. The
geometry of the slip surface is approximately the same for Case 3 and Case 4.

Figure 5 Case 4 results where an effective stress cohesion value of 75 psf is used.

As the levee slopes get flatter than 2H:1V, the equivalent cohesion value calculated for Case 4
increases. This is because the Case 3 factor of safety is much greater. Shown in Table 6 are the
factor of safety values for the 10 ft tall levee for slope angles from 2H:1V to 3H:1V. For slope
angles of 2.5H:1V and 3H:1V, the infinite slope failure mechanism does not control since the
foundation soil friction angle is less than the levee friction angle.

Table 7 shows the calculated equivalent cohesion (Case 4 analysis) for both 10 ft and 15 ft tall
levees. For the 10 ft tall levee, the equivalent cohesion ranges from 65 psf to 78 psf, with the
value increasing with decreasing slope angle. For the 15 ft tall levee, the cohesion value ranges
from 106 psf to 121 psf. Therefore, using a ¢’ value of 75 psf would be conservative for all cases
analyzed.
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Table 6 Factors of safety for levee slopes ranging from 2H:1V to 3H:1V for 10 ft tall levee.

Levee ¢ Factor of safety (FS)
Case o (psf) 2H:1V 2.5H:1V 3H:1V
(degrees) P ' U )
1 32 0 1.25 1.41%* 1.57*
2 32 0 1.58 1.73 1.86
3 32 0 1.44 1.58 1.72
4 32 75-78 1.44 1.58 1.72

*not infinite slope failure mechanism

Table 7  Equivalent cohesions calculated for Case 4 analysis for 10 ft and 15 ft tall levees for
slope angles ranging from 2H:1V to 3H:1V.

H=10ft H=15ft

Slope
c'(psf) ¢ (psf)
2H:1V 75 106
2.5H:1V 77 115
3H:1V 78 121

Analyses were also conducted for a 5 ft tall levee. For a levee of such modest height, it would
be overconservative to assume that AEV = 0. As indicated by Table 5, the air entry values for
reported for clayey soils are seldom less than 5 ft. If an AEV =5 ft H,0 is used in the analysis,
the equivalent back-calculated ¢’ ranges from 75 psf to 85 psf for levee slopes from 2H:1V to
3H:1V.

Comparison of Different Cases

A simple cross section can be used to explain the main differences in the shear strength
concepts used in the different cases. Shown in Figure 6 is a cross section where the static
phreatic surface is located 20 ft below the ground surface. The soil beneath the water table is
assumed to be fully saturated. For calculation purposes, the effective stress friction angle is
assumed to be 30 degrees and the effective stress cohesion is set equal to zero. The calculated
shear strength on a horizontal plane is used to compare the different shear strength concepts
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and the influence of AEV. The first plot, using filled circles, shows the shear strengths
determined assuming that the pore pressure is equal to zero above the phreatic surface. In
other words, the effective stress is assumed to be equal to the total stress above the phreatic
surface. This is the assumption made in the Case 1 stability analysis. The second plot, using the
inverted triangles, assumed that full negative pore pressure is achieved above the water table.
This would imply that the soils are saturated from the elevation of the phreatic surface to the
ground surface. This would also be consistent with an air entry value (AEV) greater than or
equal to 20 ft of water. This is the method used in the Case 2 stability analysis. Both Case 1 and
Case 2 used conventional Mohr-Coulomb shear strength theory, with the only difference being
the assumptions regarding the pore pressures.

Figure 6 Cross section used to demonstrate differences between different shear strength
concepts.

The third plot (squares) is the Fredlund method assuming an AEV of 10 ft H,0. For depths
ranging from the phreatic surface to 10 ft above the phreatic surface, the soil is considered to
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be saturated. Therefore this method would produce the same strengths in this zone as the
Case 2 assumptions. At heights 10 ft above the phreatic surface, the soil is considered to be
partially saturated, and Fredlund’s equation applies. In this area, ¢b is assumed to be equal to

/2.

The fourth plot shows the strength resulting from Fredlund’s equation when the AEV is
assumed to be equal to zero. This strength distribution is represented by the diamonds in the
plot, and is the method used in the Case 3 analyses described previously.

Phreatic Surface for Design

It would be difficult to determine the actual phreatic surface to be used for design. The water
level in the outfall canals fluctuates on a daily basis. For times when the canal water level is
extremely low, it could take weeks to years before a steady state condition is achieved. Owing
to the difficulty in calculating both the phreatic surface before and after the low canal water
level, it would be prudent to assume a horizontal phreatic surface at the low canal water level.
This agrees with the intention of the authors of the HSDRRSD guidelines in that this analysis
applies to a long-term water level drawdown where steady state conditions prevail.

Summary and Conclusions

Based on an extensive review of New Orleans area soils, Brandon et al. (2011) developed
correlations of effective stress friction angle for different soil classifications for both triaxial and
direct shear tests. In general, the triaxial friction angles were 4 to 10 degrees higher than the
direct shear friction angles. Table 3 is recommended to be used for design values for New
Orleans area soils. The values in this table are the mean triaxial results less one standard
deviation. If no triaxial tests results were available for a given soil type, the direct shear values
are listed in the table. The direct shear friction angles were not reduced by one standard
deviation since they are conservative compared to the triaxial test results.

Very little laboratory test results are available for the drained strength properties of the levee
fill materials for the outfall canals. These materials are primarily CL soils, and would likely be
overconsolidated due to the initial compactive effort, the repeated fluctuation of the canal
water level, desiccation from the sun, etc. This would result in the levee soils having a
considerable effective stress cohesion. Since test results are not available, unsaturated soil
mechanics were applied to examine what value of effective stress cohesion can be
conservatively applied for drained analysis of the levee fill soils. A value of ¢’ = 32 degrees and
¢’ =75 psf can be safely used for the levee fill materials in conventional slope stability analyses.
Whenever possible, direct shear tests should be conducted on levee fill materials in future
projects to allow this estimate to be refined for other projects.
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There are some inconsistencies regarding the undrained strengths suggested in the HSDRRSD
guidelines. The partially saturated soils should realistically have both ¢ >0 and ¢ > 0 in stability
analyses. The use of an unconfined compressive strength in conjunction with a ¢ = 0 analysis
may indeed be conservative, but this should be checked. It isn’t clear in the guidelines if the
strengths offered for silt are drained or undrained strengths. It would be prudent to have
recommendations for undrained strengths of silt for use in future projects. The correlations
study submitted by Brandon et al. (2011) contains useful information that can be used for
undrained strength recommendations for New Orleans area projects.
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SC — CLAYEY SAND B CLAY
Bdl  SM - SILTY SAND BARRIER BEACH — LOOSE TO VERY DENSE SANDS AND SILTY SANDS H SILTY CLAY TO CLAY
[]  SP — SAND POORLY—GRADED WITH SHELL FRAGMENTS 0 CLAYEY SILT TO SILTY CLAY
] WD - wooD BAY SOUND — MEDIUM TO STIFF CONSISTENCY FAT CLAY AND LEAN CLAY I SANDY SILT TO CLAYEY SILT
WITH SOME SILT AND SILTY SAND LAYERS, AND SHELLS H SILTY SAND TO SANDY SILT
o PLEISTOCENE — STIFF TO VERY STIFF CONSISTENCY OXIDIZED CLAYS INTERBEDDED L] SANDTO SILTE SAND
b GP — GRAVEL POORLY—-GRADED a
b’ WITH LAYERS AND LENSES OF DENSE TO VERY DENSE SILTS AND SANDS ] SAND
] FILL - BRICK, SHELLS, ORGANICS, ETC — ARTIFICALLY PLACED B GRAVELLY SAND TO SAND

LAKE PONTCHARTRAIN AND VICINITY
LONDON AVENUE OUTFALL CANAL
EASTBANK (.

HORIZONTAL SCALE IN FEET SOIL AND GEOLOGIC PROFILE

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORP OF ENGINEERS
NEW ORLEANS, LOUISIANA

100 50 0 100 200
[ T

1 FILE NO.
DATE: 11-06-09 PLATE 13

PLOT SCALE: ‘




47+00 48+50
20 REACH 26A : REACH 26B—= REACH 27 20
45400 50+00 55+00
| | |
10~ 9-LKCU B—45 LCCPT35 B—46 5_a7 10|
I — |
0 FILL - — —~H oF
A S B e e s
MARSH e e L 3
10 5 < L s T T 50 10
~ T 50
42 £
29
20~ EEHT 0 e T
0[O F g PO I s AR adoopbddojop ¢ b G-
SFEEHS EEHSE BARRIER BEACH 24 50
~ HERELE R Srree .
2301 e B R o 2
> A EE T ERH Y 24 >
- opgdocbeaoepl2 -
ST s 30 U
L] e ok 7 3 1 o
> - BAY SOUND ——x _s0k Z
=50 \ _——BAY SOUND 0 =
% PLEISTOCENE — L& = oPT N=VALUES 1 %
O O
© L _ ——PLEISTOCENE ok ©
< NOTES: <
- 1. VST RESULTS INDICATE Su IN psf. -
[ [
-0 2. FILL WAS IDENTIFIED BASED ON; -0
0) FOR BORINGS, PREVIOUS PROFILES,
8oL AND/OR STIFF SOILS WITHOUT WOOD. sl
b) FOR CPTS, RELATIVELY STIFF SOIL
/ONES.
—90 - SOIL LEGEND _goL
5. +50 SPT TESTS REACHED 50 IN LESS
[l CH — FAT CLAY THAN 12 INCHES. CPET | EGEND
—100 7] CL — LEAN CLAY 100
T oW - s FILL — FAT AND LEAN CLAY WITH SOME ORGANIC MATTER, BRICK PIECES COLOR  SOIL BEHAVIOR TYPE
AND OTHER ARTIFICIAL MATERIALS n SENSITIVE, FINE GRAINED
—110 % ERNU MARSH — VERY SOFT TO MEDIUM CONSISITENCY FAT CLAYS AND PEATS N ORGANIC SOILS—PEATS ~110=
@9 SC — CLAYEY SAND WITH OCCASIONAL SAND AND SILT LAYERS H CLAY
SM — SILTY SAND ] SILTY CLAY TO CLAY
BARRIER BEACH — LOOSE TO VERY DENSE SANDS AND SILTY SANDS
[] 'SP — SAND POORLY—GRADED i e e 0 CLAYEY SILT TO SILTY CLAY
] SANDY SILT TO CLAYEY SILT
[ wo - woop BAY SOUND — MEDIUM TO STIFF CONSISTENCY FAT CLAY AND LEAN CLAY B SILTY SAND TO SANDY SILT
X NO SAPLE WITH SOME SILT AND SILTY SAND LAYERS, AND SHELLS
- 0 SAND TO SILTY SAND
el GP — GRAVEL POORLY-GRADED PLEISTOCENE — STIFF TO VERY STIFF CONSISTENCY OXIDIZED CLAYS INTERBEDDED = SAND
[]  FILL - BRICK, SHELLS, ORGANICS, ETC — ARTIFICALLY PLACED WITH LAYERS AND LENSES OF DENSE TO VERY DENSE SILTS AND SANDS ] GRAVELLY SAND TO SAND
LAKE PONTCHARTRAIN AND VICINITY
LONDON AVENUE OUTFALL CANAL
EASTBANK ¢
HORIZONTAL SCALE IN FEET
SOIL AND GEOLOGIC PROFILE
U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
WOO 50 O WOO 200 CORP OF ENGINEERS
[ s | 1 ET NEW ORLEANS, LOUISIANA

11
DATE: 11-06-09

FILE NO.

PLATE 14

PLOT SCALE: ‘




20

ELEVATIONS IN FEET (NAVD)

\ \ \ \ \ \
~ o o IN o N
o O O O O O

\
0
O

—-90

—100

—-110

58+50 68+ 1 +09
REACH 27 | REACH 28 | &'RAABVEEAQ?I REACH . 20
BRIDGE
60400
B—48 10~
LCCPT36 7—LKCU
| |
- _ — 0+
L0 MARSH
Tl é T T TR B TR TR o TR T I8 BT —1o
e Ly 30
[ 20+
% 26
SHEET PILE/ u 68 —
101 —301- £
BARRIER BEACH L =
et EEEIRONE At A EEE S —
spra At e R BRSO 1
i il il oo 5] olo oo oo 101
s e Ve B 0 R o 0 5 5 O 0 B9 B d A S s SO R S e o TR T o e B §aolpidolobedeopddeobc 73bggdae B E RS ERAS AR E e et EEH RS RS o
59 b b olgolo o|o olo oo olo
wipp q [=] g\\g SS §§ éé 750 | z
SPT N—-VALUES ’ <)
o< BAY SOUND z
—60+ &
<
NOTES: 0
1. VST RESULTS INDICATE Su IN psf. > 70k Y
2. FILL WAS IDENTIFIED BASED ON; PLEISTOCENE /
a) FOR BORINGS, PREVIOUS PROFILES, 80k
AND/OR STIFF SOILS WITHOUT WOOD.
b) FOR CPTS, RELATIVELY STIFF SOIL
SOIL LEGEND ZONES. —90 +
1 CH — FAT CLAY 3. 450 SPT TESTS REACHED 50 IN LESS
v THAN 12 INCHES. CPT LEGEND
Cho A COLOR SOIL BEHAVIOR TYPE ~100
] WL - suT FILL — FAT AND LEAN CLAY WITH SOME ORGANIC MATTER, BRICK PIECES
- AND OTHER ARTIFICIAL MATERIALS ] SENSITIVE, FINE GRAINED
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