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SLOPE STABILITY ANALYSES FOR SCA BASINS
INTRODUCTION

This package was prepared in support of the design of the Sediment Consolidation Area
(SCA) for the Onondaga Lake Bottom Site, which will be constructed on Wastebed 13 (WB-13).
Specifically, this package presents static slope stability analyses for the east and west basin areas
abutting the SCA perimeter dike. The stability of the entire SCA was analyzed in the calculation
package titled “Appendix G: Slope Stability Analyses for SCA Design” (SCA Slope Stability
Package) as part of the Onondaga Lake SCA Civil and Geotechnical Final Design [Parsons and
Geosyntec, 2011].

METHODOLOGY

Static Slope Stability

Static slope stability analyses were performed using Janbu’s method [1973] and Spencer’s
method [1973], as implemented in the computer program SLIDE version 5.043 [Rocscience,
2009]. Two potential slip modes were considered in the analyses: (i) global circular slip surface
mode and (i1) non-circular slip surface mode along the liner system and the bottom of dike.
Spencer’s method was used for global circular analyses because it satisfies force and moment
equilibrium unlike other common analysis methods. Janbu’s method was used for non-circular
slip surface mode because Spencer’s method often encounters numerical convergence difficulties
during automatic searches for non-circular slip surfaces.

Seismic slope stability analyses were not performed because the site is not located in a
seismic impact zone. A detailed explanation regarding the seismic impact zone assessment is
presented in Attachment 1 of the SCA Slope Stability Package.

Target Factor of Safety

Different target factors of safety (FSs) were considered for slope stability of the proposed
SCA basins depending on the construction or operation stage and the expected time duration of a
particular stage. The construction and operation sequence assumed for the basins is presented in
the calculation package titled “Appendix G: Settlement Analyses for the SCA Basins” (Settlement
Package) included as part of the Onondaga Lake Sediment Management Final Design. Based on
this sequence, a construction and an operation condition are selected for analyses. The
construction condition is the condition after excavation of basin sumps adjacent to the SCA dikes
and before placement of the liner system and drainage gravel in the basin sumps. The operation
condition is after the liner system and drainage gravel in the basin sumps are placed and the SCA
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is fully constructed. To be conservative, it is also assumed that the SCA is capped. The target FSs
for the conditions are as follows:

e During construction
o Undrained condition FS>1.2
o Drained condition FS>13
e During operation
o Undrained condition FS>1.3
o Drained condition FS>13

SUBSURFACE STRATIGRAPHY

Detailed information regarding the subsurface stratigraphy was presented in a calculation
package titled “Appendix A: Subsurface Stratigraphy Model of WB-13 for the Design of Sediment
Consolidation Area” as part of the Onondaga Lake SCA Civil and Geotechnical Final Design
[Parsons and Geosyntec, 2011]. In summary, the subsurface stratigraphy consists primarily of
three types of material: the Solvay waste (SOLW), the existing WB-13 perimeter dike soil, and the
foundation soil.

ANALYZED CROSS-SECTIONS

SLIDE analyses were performed for the east and west basin areas as shown in Figure 1.
Figure 2 shows the close-up plan view of the sump areas. At each basin sump area, two cross-
sections were selected for slope stability analyses. Note that Sections ES-2 and WS-2 were
assumed to have the same subsurface stratigraphy as used in Section B-B in the SCA Slope
Stability Package (also shown in Figure 1); while Sections ES-1 and WS-1 were cross sections
running through the middle of the sumps approximately from north to south. The slopes of the
sumps are 2.5H:1V (22 degrees).

MATERIAL PROPERTIES

Material properties used in the calculation package were presented in the SCA Slope
Stability Package. The initial undrained shear strength profile for the SOLW is shown in Figure 3.
The proposed construction sequence presented in the Settlement Package assumed a 5-ft high
preload application in the basin sump area. As shown in Figure 3, the 5-ft earth preload on the
basin sump area would increase the undrained shear strength of the SOLW foundation. The
undrained shear strength parameters of the SOLW foundation were considered to vary depending
on the consolidation progress. The undrained shear strength was estimated using the SHANSEP
method developed by Ladd and Foott [1974] based on the results of the laboratory consolidated-
undrained triaxial compression tests and consolidation tests. A detailed explanation of undrained

GA100775/0Onondaga Lake SCA Basin Stability V4 (no track).docx



Geosyntec®

consultants
Page 3 of 33
Written by: Y. Cho Date:  12/07/2010 Revb‘?ved N. Yafrate/R. Kulasingam Date:  12/08/2010

Client: Honeywell Project: ~ Onondaga Lake SCA Basin Stability ~ Project/ Proposal No.:  GJ4299  Task No.: 05/01

shear strength estimation is provided in the SCA Slope Stability Package. The following
assumptions were made in the slope stability analyses presented in this calculation package:

e An average degree of consolidation of 75% (i.e., U=75%) under the 5-ft preload was
assumed for the SOLW under the basin sump area, SCA dike sideslope adjacent to the
basin sump, and SCA dike top deck;

e The undrained shear strength of the SOLW beneath the inner sideslope of the SCA dike
was assumed to be the average strength under the U=0% and U=75% consolidation
conditions; and

e The undrained shear strength of the SOLW where neither preload nor a dike is
constructed was assumed to be under the U=0% consolidation condition.

The above assumptions for undrained shear strength parameters are illustrated in Figure 4. The
drained shear strength parameters were selected as described in the SCA Slope Stability Package.

RESULTS AND DISCUSSION

The results of the slope stability analyses are summarized in Tables 1 and 2. The figures of
the representative stability analysis result for each condition are provided in Figures 5 through 22.
The associated detailed results of the SLIDE runs are presented in Attachment 1 of this package.

The calculation results for the west basin sump area are summarized in Table 1 and indicate
that the calculated FS values for the analyzed conditions (i.e., the drained/undrained and
construction/operation conditions) satisfy the target FSs. For WS-1, the calculated minimum FS
values are 1.66 and 1.67 during the construction and operation conditions, respectively. The
minimum calculated FS for WS-2 are 1.67 and 1.55 during construction and operation conditions,
respectively. The results are consistent with the global FS for Section B-B of the SCA Slope
Stability Package, under the undrained loading with U=0% after completion of construction, for
which a 1.40 FS was calculated. The slight increase in calculated FS is attributed to preloading in
sump area to U=75% and replacement of the SOLW in the sump area with gravel. The calculated
FS for sliding along the liner system and the bottom of dike of WS-2 is 2.05, which exceeds the
target FS.

Similar to the slope stability analysis results for the west basin sump, the east basin sump
analysis results indicate that the calculated FS values for the analyzed conditions satisfy the target
FSs (Table 2). The minimum calculated FS values for ES-1 are 1.67 and 1.72 during the
construction and operation conditions, respectively. For ES-2, the minimum calculated FS values
for global circular stability during and after construction are 1.63 and 1.54, respectively. The
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calculated FS for sliding along the liner system and the bottom of dike of ES-2 is 2.08, which
exceeds the target FS.

SUMMARY AND CONCLUSIONS

This calculation package presents the static slope stability analysis results for the basin areas
of the proposed SCA. Two potential slip modes were considered in the analyses: (i) global circular

slip surface mode and (i1) non-circular slip surface mode along the liner system and the bottom of
dike.

The analysis results indicate that the minimum calculated FS is 1.55 for the east and west
basin sump areas for the analyzed slip modes and, therefore, satisfy the selected target FSs for the
construction and operation conditions. It should be noted that the analyses were conducted with
the assumption that a 5-ft high earth preload will be constructed in the basin sump areas and the
SOLW material would achieve stronger shear strength with consolidation due to the preload.
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Table 1. Summary of Onondaga Lake West Basin Stability Analysis Results

. Construction Drainage . Calculated FS Calculated FS Figure
Section conditions conditions Slip Mode Target FS (Janbu’s (Spencer’s Number
Method) Method)
WS-1 Construction Drained Global Circular 1.3 -- 1.66 5
WS-1 Construction Undrained Global Circular 1.2 -- 1.85 6
WS-1 Operation Drained Global Circular 1.3 -- 1.67 7
WS-1 Operation Undrained Global Circular 1.3 -- 1.79 8
WS-2 Construction Drained Global Circular 1.3 -- 1.67 9
WS-2 Construction Undrained Global Circular 1.2 -- 1.83 10
WS-2 Operation Drained Global Circular 1.3 -- 1.62 11
WS-2 Operation Undrained Global Circular 1.3 -- 1.55 12
WS-2 Operation NA Liner Waste Block 1.3 2.05 -- 13

Note: The primary difference between the construction and operation conditions is that during the construction condition the basin sumps will remain open
resulting in a taller free-standing dike slope; whereas during the operation condition, gravel will be placed in the sump, thus reducing the height of the free-
standing dike slope.
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Table 2. Summary of Onondaga Lake East Basin Stability Analysis Results

. . Calculated FS Calculated FS .
. Construction Drainage . Target . , Figure
Section conditions conditions Slip Mode FS (Janbu’s (Spencer’s Number
Method) Method)
ES-1 Construction Drained Global Circular 1.3 -- 1.67 14
ES-1 Construction Undrained Global Circular 1.2 -- 1.77 15
ES-1 Operation Drained Global Circular 1.3 -- 1.72 16
ES-1 Operation Undrained Global Circular 1.3 -- 1.75 17
ES-2 Construction Drained Global Circular 1.3 -- 1.63 18
ES-2 Construction Undrained Global Circular 1.2 -- 1.70 19
ES-2 Operation Drained Global Circular 1.3 -- 1.66 20
ES-2 Operation Undrained Global Circular 1.3 -- 1.54 21
ES-2 Operation NA Liner Waste Block 1.3 2.08 -- 22

Note: The primary difference between the construction and operation conditions is that during the construction condition the basin sumps will remain open
resulting in a taller free-standing dike slope; whereas during the operation condition, gravel will be placed in the sump, thus reducing the height of the free-
standing dike slope.
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Figure 1. Plan View of SCA Site and Locations of Analyzed Cross Sections
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Figure 3. Undrained Shear Strength Profiles of SOLW

(modified from the SCA Slope Stability Package to consider the shear strength gain due to the 5-ft

preload)
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Figure 4. Undrained Shear Strength of SOLW Assumed in Slope Stability Analyses
(using Cross Section WS-1 as an example)
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Figure 6. Slope Stability Analysis Result for Cross Section WS-
(Global Circular Undrained Construction Condition)
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Figure 7. Slope Stability Analysis Result for Cross Section WS-1
(Global Circular_Drained Operation Condition)
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Figure 8. Slope Stability Analysis Result for the Cross Section WS-1
(Global Circular_Undrained Operation Condition)
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Figure 10. Slope Stability Analysis Result for Cross Section WS-2
(Global Circular Undrained Construction Condition)
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Figure 11. Slope Stabilit Analysis Result for Cross Section WS-2
(Global Circular Drained Operation Condition)
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Figure 12. Slope Stability Analysis Result for Cross Section WS-2
(Global Circular Undrained Operation Condition)
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Figure 13. Slope Stability Analysis Result for Cross Section WS-2
(Global Block Undrained Operation Condition)
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Figure 14. Slope Stability Analysis Result for Cross Section ES-1
(Global Circular Drained Construction Condition)
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Figure 15. Slope Stabilty Analysis Result for Cross Section ES-1
(Global Circular Undrained Construction Condition)
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Figure 16. Slope Stability Analysis Result for Cross Section ES-1
(Global Circular_Drained Operation Condition)
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Figure 17. Slope Stability Analysis Result for Cross Section ES-1
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Figure 18. Slope Stability Analysis Result for Cross Section ES-2
(Global Circular Drained Construction Condition)
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Figure 19. Slope Stability Analysis Result for Cross Section ES-2
(Global Circular Undrained Construction Condition)
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Figure 20. Slope Stability Analysis Result for Cross Section ES-2
(Global Circular Drained Operation Condition)
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Figure 22. Slope Stability Analysis Result for Crossﬂ Section ES-2
(Global Block Undrained Operation Condition)
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Attachment 1
SLIDE Output Files
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Note

The error messages in the output files are a result of invalid slip surfaces generated by the SLIDE
program during the automatic search for the most critical slip surface. The invalid slip surfaces
included surfaces that are beyond the defined model boundaries, surfaces that are kinematically not
feasible, and surfaces that mathematically do not converge to a solution. The invalid slip surfaces do
not affect the valid slip surfaces from which the critical slip surface is identified. A list of error codes
identifying the meaning of each message is included immediately after this notes page.
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Slide Analysis Information

Document Name

File Name: WS-1C-D_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope

Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3
Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off
Random Numbers: Pseudo-random Seed
Random Number Seed: 10116

Random Number Generation Method: Park and

Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Foundation
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW (Drained)
Strength Type: Mohr-Coulomb
Unit Weight: 82 Ib/ft3
Cohesion: 0 psf

Friction Angle: 34 degrees
Water Surface: Water Table
Custom Hu value: 1

Global Minimums

Method: janbu simplified

FS: 1.645720

Center: 99.149, 469.745

Radius: 49.470

Left Slip Surface Endpoint: 100.529, 420.294
Right Slip Surface Endpoint: 132.209, 432.943
Resisting Horizontal Force=3872.47 Ib

Driving Horizontal Force=2353.06 Ib

Method: spencer

FS: 1.663590

Center: 69.223, 519.732

Radius: 104.016

Left Slip Surface Endpoint: 103.995, 421.700
Right Slip Surface Endpoint: 112.578, 425.182
Resisting Moment=3390.87 Ib-ft

Driving Moment=2038.29 Ib-ft

Resisting Horizontal Force=30.2143 Ib

Driving Horizontal Force=18.1621 Ib

Valid / Invalid Surfaces

Method: janbu simplified
Number of Valid Surfaces: 4158
Number of Invalid Surfaces: 693
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Error Codes: 129.075 450.519
Error Code -103 reported for 1 surface 129.075 527.422
Error Code -107 reported for 688 surfaces 62.573 527.422

Error Code -108 reported for 4 surfaces
Material Boundary

Method: spencer 0.000 387.500
Number of Valid Surfaces: 4099 212.080 387.500
Number of Invalid Surfaces: 752

Error Codes: Material Boundary
Error Code -103 reported for 1 surface 117.060 427.000
Error Code -107 reported for 688 surfaces 117.310 427.000
Error Code -108 reported for 62 surfaces 162.421 427.000

Error Code -111 reported for 1 surface
External Boundary

Error Codes 212.080  348.000
212.080 387.500
The following errors were encountered during 212.080  427.000
the computation: 162.421 427.000
144.902 434.000
-103 = Two surface / slope intersections, 134.902  434.000
but one or more surface / nonslope external 117.060  427.000
polygon 92.410 417.000
intersections lie between them. This usually 67.410 417.000
occurs 50.000 424.000
when the slip surface extends past the bottom 0.000 424.715
of the 0.000 387.500
soil region, but may also occur on a benched 0.000 348.000
slope model with two sets of Slope Limits.
Water Table
-107 = Total driving moment or 0.000 411.097
total driving force is negative. This will occur 212.080  411.097

if the wrong failure direction is specified,
or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

List of All Coordinates

Search Grid
62.573 450.519
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Slide Analysis Information

Document Name

File Name: WS-1C-U_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius increment: 30

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: SOLW U=0%, 427’
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=75%, 425.5
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=Ave(In+75%), 427'
Strength Type: Discrete function

Unit Weight: 82 Ib/ft3

Water Surface: Water Table

Custom Hu value: 1

Global Minimums

Method: janbu simplified

FS:1.818780

Center: 115.025, 460.202

Radius: 32.962

Left Slip Surface Endpoint: 118.018, 427.376
Right Slip Surface Endpoint: 135.025, 434.000
Resisting Horizontal Force=1179.46 Ib

Driving Horizontal Force=648.49 Ib

Method: spencer

FS: 1.845790

Center: 113.072, 465.735

Radius: 38.777

Left Slip Surface Endpoint: 117.643, 427.229
Right Slip Surface Endpoint: 135.355, 434.000
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Resisting Moment=50367.8 Ib-ft
Driving Moment=27288 Ib-ft

Resisting Horizontal Force=1206.94 Ib
Driving Horizontal Force=653.887 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 26655

Number of Invalid Surfaces: 3136

Error Codes:

Error Code -107 reported for 225 surfaces
Error Code -108 reported for 412 surfaces
Error Code -111 reported for 586 surfaces
Error Code -112 reported for 34 surfaces
Error Code -114 reported for 1879 surfaces

Method: spencer

Number of Valid Surfaces: 26569

Number of Invalid Surfaces: 3222

Error Codes:

Error Code -107 reported for 225 surfaces
Error Code -108 reported for 455 surfaces
Error Code -111 reported for 598 surfaces
Error Code -112 reported for 65 surfaces
Error Code -114 reported for 1879 surfaces

Error Codes

The following errors were encountered during

the computation:

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =

cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor
calculation. This screens out
some slip surfaces which may not be valid in
the context of the analysis, in
particular, deep seated slip surfaces with many
high negative base angle
slices in the passive zone.

-114 = Surface with Reverse Curvature.

List of All Coordinates

Search Grid
77.909 427.000
136.514 427.000
136.514 510.004
77.909 510.004

Material Boundary

0.000 387.500
50.000 387.500
67.410 387.500
92.410 387.500
107.188 387.500
134.902 387.500
144.902 387.500
162.421 387.500
212.080 387.500

Material Boundary

117.060 427.000
117.310 427.000
134.902 427.000
144.902 427.000
162.421 427.000

Material Boundary

50.000 387.500
50.000 423.900

Material Boundary

134.902 387.500
134.902 427.000

Material Boundary

144.902 387.500
144.902 427.000
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Material Boundary
162.421 387.500
162.421 427.000

Material Boundary
107.188 387.500
107.188 422.895
107.188 422.995

External Boundary
92.410 417.000
67.410 417.000
52.499 422.995
50.000 424.000

0.000 424.715
0.000 387.500
0.000 348.000

212.080 348.000
212.080 387.500
212.080 427.000
162.421 427.000
144.902 434.000
134.902 434.000
117.060 427.000
107.188 422.995

Water Table
0.000 411.097
212.080 411.097
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Slide Analysis Information

Document Name

File Name: WS-1F-D_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: SOLW (undrained)
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW (Drained)
Strength Type: Mohr-Coulomb
Unit Weight: 82 Ib/ft3
Cohesion: 0 psf

Friction Angle: 34 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 38 degrees
Water Surface: Water Table
Custom Hu value: 1

Global Minimums

Method: janbu simplified
FS: 1.668600
Center: 88.423, 491.850
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Radius: 70.959 occurs
Left Slip Surface Endpoint: 111.568, 424.772 when the slip surface extends past the bottom
Right Slip Surface Endpoint: 118.283, 427.480 of the

Resisting Horizontal Force=24.2857 Ib
Driving Horizontal Force=14.5546 Ib

soil region, but may also occur on a benched
slope model with two sets of Slope Limits.

Method: spencer

FS: 1.668630

Center: 88.423, 491.850

Radius: 70.959

Left Slip Surface Endpoint: 111.568, 424.772
Right Slip Surface Endpoint: 118.283, 427.480
Resisting Moment=1859.41 |b-ft

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

Driving Moment=1114.34 Ib-ft
Resisting Horizontal Force=24.2846 Ib
Driving Horizontal Force=14.5536 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 4513

Number of Invalid Surfaces: 338

Error Codes:

Error Code -103 reported for 24 surfaces
Error Code -107 reported for 102 surfaces
Error Code -108 reported for 176 surfaces
Error Code -111 reported for 15 surfaces
Error Code -112 reported for 21 surfaces

Method: spencer

Number of Valid Surfaces: 4248

Number of Invalid Surfaces: 603

Error Codes:

Error Code -103 reported for 24 surfaces
Error Code -107 reported for 102 surfaces
Error Code -108 reported for 297 surfaces
Error Code -111 reported for 151 surfaces
Error Code -112 reported for 29 surfaces

Error Codes

The following errors were encountered during
the computation:

-103 = Two surface / slope intersections,
but one or more surface / nonslope external

polygon
intersections lie between them. This usually

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =
cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor
calculation. This screens out

some slip surfaces which may not be valid in

the context of the analysis, in

particular, deep seated slip surfaces with many
high negative base angle
slices in the passive zone.

List of All Coordinates

Search Grid
65.147 438.018
131.649 438.018
131.649 514.921
65.147 514.921

Material Boundary
0.000 387.500
212.080 387.500

Material Boundary
117.060 427.000
117.310 427.000
117.405 427.000
117.655 427.000
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162.421 427.000
Material Boundary
52.488 423.000
67.410 417.000
Material Boundary
50.000 424.000
50.000 423.900
67.410 416.900
92.410 416.900
117.655 427.000
134.902 433.900
134.902 434.000
Material Boundary
92.410 417.000
107.199 423.000
Material Boundary
50.000 424.000
67.410 417.000
92.410 417.000
117.405 427.000
134.886 433.993
External Boundary
52.488 423.000
50.000 424.000
0.000 424.715
0.000 387.500
0.000 348.000
212.080 348.000
212.080 387.500
212.080 427.000
162.421 427.000
144.902 434.000
134.902 434.000
134.902 434.000
134.886 433.993
117.060 427.000
107.199 423.000
Water Table
0.000 411.097
212.080 411.097
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Slide Analysis Information

Document Name

File Name: WS-1F-U_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius increment: 30

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: SOLW U=0%, 427’
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=75%, 425.5
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=75%, 427"
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=75%, 428.5'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: Gravel
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
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Cohesion: 0 psf

Friction Angle: 38 degrees
Water Surface: Water Table
Custom Hu value: 1

Global Minimums

Method: janbu simplified

FS: 1.784940

Center: 87.286, 508.344

Radius: 86.618

Left Slip Surface Endpoint: 117.225, 427.065
Right Slip Surface Endpoint: 120.603, 428.390
Resisting Horizontal Force=3.34167 Ib

Driving Horizontal Force=1.87215 Ib

Method: spencer

FS: 1.784960

Center: 87.286, 508.344

Radius: 86.618

Left Slip Surface Endpoint: 117.225, 427.065
Right Slip Surface Endpoint: 120.603, 428.390
Resisting Moment=310.91 Ib-ft

Driving Moment=174.183 Ib-ft

Resisting Horizontal Force=3.34165 Ib

Driving Horizontal Force=1.87211 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 69298

Number of Invalid Surfaces: 11333

Error Codes:

Error Code -107 reported for 1734 surfaces
Error Code -108 reported for 2579 surfaces
Error Code -111 reported for 1642 surfaces
Error Code -112 reported for 729 surfaces
Error Code -114 reported for 4649 surfaces

Method: spencer

Number of Valid Surfaces: 68432

Number of Invalid Surfaces: 12199

Error Codes:

Error Code -107 reported for 1734 surfaces
Error Code -108 reported for 3147 surfaces
Error Code -111 reported for 1684 surfaces
Error Code -112 reported for 985 surfaces
Error Code -114 reported for 4649 surfaces

Error Codes

The following errors were encountered during
the computation:

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =
cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor
calculation. This screens out

some slip surfaces which may not be valid in
the context of the analysis, in

particular, deep seated slip surfaces with many
high negative base angle

slices in the passive zone.

-114 = Surface with Reverse Curvature.

List of All Coordinates

Search Grid
77.909 427.000
136.514 427.000
136.514 510.004
77.909 510.004

Material Boundary
0.000 387.500
50.000 387.500
67.410 387.500
92.410 387.500
107.188 387.500
134.902 387.500
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144.902 387.500
162.421 387.500 External Boundary
212.080 387.500 52.499 422.995
50.000 424.000
Material Boundary 0.000 424.715
117.060 427.000 0.000 387.500
117.310 427.000 0.000 348.000
134.902 427.000 212.080 348.000
144.902 427.000 212.080 387.500
162.421 427.000 212.080 427.000
162.421 427.000
Material Boundary 144.902 434.000
50.000 387.500 134.902 434.000
50.000 423.900 117.060 427.000
107.188 422,995
Material Boundary
134.902 387.500 Water Table
134.902 427.000 0.000 411.097

212.080 411.097
Material Boundary
144.902 387.500
144.902 427.000

Material Boundary
162.421 387.500
162.421 427.000

Material Boundary
50.000 424.000
50.000 423.900
67.410 416.900
67.410 416.900
92.410 416.900
92.410 416.900
107.188 422.895
117.060 426.900
117.060 427.000

Material Boundary
52.499 422.995
67.410 417.000
92.410 417.000
107.188 422.995

Material Boundary
107.188 387.500
107.188 422.895
107.188 422.995
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Cross Section WS-2
Global/Circular/Drained/Construction Condition
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Slide Analysis Information

Document Name

File Name: WS_2C _D_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope

Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3
Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off
Random Numbers: Pseudo-random Seed
Random Number Seed: 10116

Random Number Generation Method: Park and

Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Final Cover Soil
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 38 degrees

Water Surface: Piezometric Line 1
Custom Hu value: 1

Material: SOLW (Drained)
Strength Type: Mohr-Coulomb
Unit Weight: 82 Ib/ft3
Cohesion: 0 psf

Friction Angle: 34 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Global Minimums

Method: janbu simplified




Geosyntec®

consultants
Page of
Written by: Y. Cho Date:  12/07/2010 Revbi;vved N. Yafrate/R. Kulasingam Date:  12/08/2010
Honeywell Project: Onondaga Lake Sump Stability ~ Project/ Proposal No.: GJ4299  Task No.: 05/01
FS: 1.641350 the computation:

Center: 87.585, 460.792

Radius: 41.142

Left Slip Surface Endpoint: 89.813, 419.711
Right Slip Surface Endpoint: 114.339, 429.537
Resisting Horizontal Force=2128.62 Ib

Driving Horizontal Force=1296.87 Ib

Method: spencer

FS: 1.665030

Center: 71.771, 496.863

Radius: 79.395

Left Slip Surface Endpoint: 88.881, 419.334
Right Slip Surface Endpoint: 112.974, 428.997
Resisting Moment=89394.8 |b-ft

Driving Moment=53689.7 |b-ft

Resisting Horizontal Force=1040.69 Ib

Driving Horizontal Force=625.028 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 3407

Number of Invalid Surfaces: 1433

Error Codes:

Error Code -103 reported for 1 surface
Error Code -105 reported for 1 surface
Error Code -106 reported for 77 surfaces
Error Code -107 reported for 1113 surfaces
Error Code -108 reported for 123 surfaces
Error Code -111 reported for 42 surfaces
Error Code -112 reported for 76 surfaces

Method: spencer

Number of Valid Surfaces: 3391

Number of Invalid Surfaces: 1449

Error Codes:

Error Code -103 reported for 1 surface
Error Code -105 reported for 1 surface
Error Code -106 reported for 77 surfaces
Error Code -107 reported for 1113 surfaces
Error Code -108 reported for 132 surfaces
Error Code -111 reported for 42 surfaces
Error Code -112 reported for 83 surfaces

Error Codes

The following errors were encountered during

-103 = Two surface / slope intersections,

but one or more surface / nonslope external
polygon

intersections lie between them. This usually
occurs

when the slip surface extends past the bottom
of the

soil region, but may also occur on a benched

slope model with two sets of Slope Limits.

-105 = More than two surface / slope
intersections with no valid slip surface.

-106 = Average slice width is less than

0.0001 * (maximum horizontal extent of soil
region).

This limitation is imposed to avoid numerical
errors

which may result from too many slices, or too

small a slip region.

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =
cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor
calculation. This screens out

some slip surfaces which may not be valid in
the context of the analysis, in

particular, deep seated slip surfaces with many
high negative base angle

slices in the passive zone.
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List of All Coordinates

Search Grid
40.143 424.722
140.299 424.722
140.299 677.216
40.143 677.216

Material Boundary

103.116 425.094
125.614 424.734
151.946 424.313
177171 423.910
204.000 423.550
267.961 422.659
405.000 420.750
472.000 422.050
768.000 422.250
805.000 423.150
925.000 423.250
1165.000 428.350
1347.000 425.150
1436.000 426.150
1642.000 424.450
1786.163 426.261
1805.788 426.613
1833.462 427.072
1851.997 427.379
Material Boundary
188.000 430.000
824.000 430.000
1161.000 433.000
1236.000 432.000
1400.000 431.000
Material Boundary
507.700 430.250
824.000 430.250
824.200 430.252

Material Boundary

0.000 387.500
27.994 387.564
49.614 387.564
83.114 387.607
103.116 387.633
125.614 387.662

151.946 387.696
177.171 387.728
268.000 387.845
1786.163  389.802
1805.788  389.827
1833.462 389.873
1851.997  389.904
1867.512  389.947
1901.032  389.969
1918.427  390.050
1979.000 390.050

Material Boundary

180.062 426.825
182.423 427.769
188.000 430.000

Material Boundary

267.961 422.659
268.000 387.845
Material Boundary
175.665 425.068
180.062 426.825
Material Boundary
151.946 434.000
177171 423.910
Material Boundary
180.062 426.825
347.000 423.600
600.000 423.600
640.000 424.000
728.000 424.000
1102.000 431.000
1176.000 431.000
1356.000 428.000
1474.000 427.500
1619.000 426.500
1689.000 426.500

Material Boundary

1786.163 426.261
1807.462 435.000

Material Boundary

27.994 387.564
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27.994 425.704 1799.545 432.039
1800.123  432.269
Material Boundary
49.614 387.564 Material Boundary
49.614 417.000 1833.462 389.873
1833.462 427.072
Material Boundary 1833.462 435.000
83.114 387.607
83.114 417.000 Material Boundary
151.946 387.696
Material Boundary 151.946 424.313
177.171 387.728 151.946 434.000

177171 423.910
Material Boundary

Material Boundary 125.614 387.662
1851.997 389.904 125.614 424.734
1851.997 427.379 125.614 434.000
Material Boundary External Boundary
1867.512 389.947 1800.123 432.269
1867.512 421.000 1461.784 431.250
1460.199 431.250
Material Boundary 1400.000 431.250
1901.032 389.969 1236.000 432.250
1901.032 421.000 1161.000 433.250
1143.812 433.097
Material Boundary 1142.148 433.082
1918.427 390.050 1125.724 432.936
1918.472 428.000 1095.091 432.663
825.700 430.265
Material Boundary 824.200 430.252
1400.000 431.000 507.700 430.250
1798.537 432.039 506.200 430.250
188.000 430.250
Material Boundary 175.665 425.068
1805.788 389.827 153.335 434.000
1805.788 426.613 151.946 434.000
125.614 434.000
Material Boundary 103.116 425.094
1798.537 432.039 83.114 417.000
1799.545 432.039 49.614 417.000
27.994 425.704
Material Boundary 0.000 426.569
1689.000 426.500 0.000 387.500
1790.268 428.336 0.000 347.500
1979.000 350.000
Material Boundary 1979.000 390.050

1790.268 428.336 1979.000 430.050
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1918.472  428.000
1901.032  421.000
1867.512 421.000
1851.997 427.379
1833.462 435.000
1807.462 435.000
1806.964 435.000

Piezo Line
182.423 427.779
347.000 424.600
600.000 424.600
640.000 425.000
728.000 425.000
1102.000 432.000
1176.000 432.000
1356.000 429.000
1474.000 428.500
1619.000 427.500
1689.000 427.500
1790.000 429.000
1792.668 429.000

Water Table
0.000 412.500
204.000 408.550
405.000 405.750
472.000 407.050
557.156 407.108
768.000 407.250
805.000 408.150
925.000 408.250
1165.000 413.350
1347.000 410.150
1436.000 411.150
1642.000 409.450
1768.160 411.260
1841.123 411.953
1979.000 415.050
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Cross Section WS-2
Global/Circular/Undrained/Construction Condition
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Slide Analysis Information

Document Name

File Name: WS_2C_U_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope

Stability Program

M

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3
Groundwater Method: Water Surfaces
Data Output: Standard

Calculate Excess Pore Pressure: Off
Allow Ru with Water Surfaces or Grids: Off
Random Numbers: Pseudo-random Seed
Random Number Seed: 10116

Random Number Generation Method: Park and
iller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: 1

Material Properties

Material: Final Cover Soil
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 38 degrees

Water Surface: Piezometric Line 1
Custom Hu value: 1

Material: SOLW (undrained)
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=Ave(in+75%), 425'

Strength Type: Discrete function
Unit Weight: 82 Ib/ft3
Water Surface: None
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Material: SOLW U=75%, 426.14'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3
Water Surface: None

Global Minimums

Method: janbu simplified

FS: 1.729850

Center: 103.400, 448.769

Radius: 39.348

Left Slip Surface Endpoint: 80.183, 417.000
Right Slip Surface Endpoint: 139.871, 434.000
Resisting Horizontal Force=32818.3 Ib

Driving Horizontal Force=18971.7 Ib

Method: spencer

FS: 1.831520

Center: 98.128, 472.816

Radius: 47.878

Left Slip Surface Endpoint: 103.479, 425.238
Right Slip Surface Endpoint: 126.157, 434.000
Resisting Moment=105319 Ib-ft

Driving Moment=57503.4 |b-ft

Resisting Horizontal Force=2042.06 Ib

Driving Horizontal Force=1114.96 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 3312

Number of Invalid Surfaces: 1528

Error Codes:

Error Code -103 reported for 1 surface
Error Code -106 reported for 8 surfaces
Error Code -107 reported for 1142 surfaces
Error Code -108 reported for 175 surfaces
Error Code -111 reported for 30 surfaces
Error Code -112 reported for 1 surface
Error Code -115 reported for 171 surfaces

Method: spencer

Number of Valid Surfaces: 3296

Number of Invalid Surfaces: 1544

Error Codes:

Error Code -103 reported for 1 surface
Error Code -106 reported for 8 surfaces
Error Code -107 reported for 1142 surfaces

Error Code -108 reported for 183 surfaces
Error Code -111 reported for 30 surfaces
Error Code -112 reported for 9 surfaces
Error Code -115 reported for 171 surfaces

Error Codes

The following errors were encountered during
the computation:

-103 = Two surface / slope intersections,

but one or more surface / nonslope external
polygon

intersections lie between them. This usually
occurs

when the slip surface extends past the bottom
of the

soil region, but may also occur on a benched

slope model with two sets of Slope Limits.

-106 = Average slice width is less than

0.0001 * (maximum horizontal extent of soil
region).

This limitation is imposed to avoid numerical
errors

which may result from too many slices, or too

small a slip region.

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =
cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor
calculation. This screens out

some slip surfaces which may not be valid in
the context of the analysis, in
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hi

particular, deep seated slip surfaces with many

gh negative base angle

slices in the passive zone.

-115 = Surface too shallow, below the minimum
depth.

List of All Coordinates

Search Grid
40.143 424.722
140.299 424.722
140.299 677.216
40.143 677.216

Material Boundary

103.116 425.094
125.614 424.734
151.946 424.313
177.171 423.910
204.000 423.550
267.961 422.659
405.000 420.750
472.000 422.050
768.000 422.250
805.000 423.150
925.000 423.250
1165.000 428.350
1347.000 425.150
1436.000 426.150
1642.000 424.450
1786.163 426.261
1805.788 426.613
1833.462 427.072
1851.997 427.379

Material Boundary

188.000 430.000
824.000 430.000
1161.000 433.000
1236.000 432.000
1400.000 431.000
Material Boundary
507.700 430.250
824.000 430.250
824.200 430.252

Material Boundary

0.000 387.500
27.994 387.564
49.614 387.564
83.114 387.607
103.116 387.633
125.614 387.662
151.946 387.696
177.171 387.728
268.000 387.845
1786.163  389.802
1805.788  389.827
1833.462 389.873
1851.997  389.904
1867.512  389.947
1901.032  389.969
1918.427  390.050
1979.000 390.050

Material Boundary

180.062 426.825
182.423 427.769
188.000 430.000
Material Boundary
267.961 422.659
268.000 387.845
Material Boundary
175.665 425.068
180.062 426.825
Material Boundary
151.946 434.000
177171 423.910
Material Boundary
180.062 426.825
347.000 423.600
600.000 423.600
640.000 424.000
728.000 424.000
1102.000 431.000
1176.000 431.000
1356.000 428.000
1474.000 427.500
1619.000 426.500
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1689.000 426.500

Material Boundary

1786.163 426.261
1807.462 435.000

Material Boundary

177.171 387.728
177.171 423.910

Material Boundary

1851.997  389.904
1851.997 427.379

Material Boundary

1867.512 389.947
1867.512 421.000
Material Boundary
1901.032 389.969
1901.032 421.000
Material Boundary
1918.427 390.050
1918.472 428.000

Material Boundary

1400.000 431.000
1798.537 432.039

Material Boundary

1805.788  389.827
1805.788 426.613

Material Boundary

1798.537 432.039
1799.545 432.039

Material Boundary

1689.000 426.500
1790.268 428.336

Material Boundary

1790.268 428.336
1799.545 432.039
1800.123  432.269

Material Boundary

1833.462 389.873
1833.462 427.072
1833.462 435.000

Material Boundary

151.946 387.696
151.946 424.313
151.946 434.000

External Boundary

1800.123 432.269
1461.784 431.250
1460.199 431.250
1400.000 431.250
1236.000 432.250
1161.000 433.250
1143.812 433.097
1142.148 433.082
1125.724 432.936
1095.091 432.663
825.700 430.265
824.200 430.252
507.700 430.250
506.200 430.250
188.000 430.250
175.665 425.068
153.335 434.000
151.946 434.000
125.614 434.000
103.116 425.094
83.114 417.000
49.614 417.000
27.994 425.704
0.000 426.569
0.000 387.500
0.000 347.500
1979.000 350.000
1979.000 390.050
1979.000 430.050
1918.472 428.000
1901.032 421.000
1867.512 421.000
1851.997 427.379
1833.462 435.000
1807.462 435.000
1806.964 435.000
Piezo Line
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182.423 427.779
347.000 424.600
600.000 424.600
640.000 425.000
728.000 425.000
1102.000 432.000
1176.000 432.000
1356.000 429.000
1474.000 428.500
1619.000 427.500
1689.000 427.500
1790.000 429.000
1792.668 429.000

Water Table
0.000 412.500
204.000 408.550
405.000 405.750
472.000 407.050
557.156 407.108
768.000 407.250
805.000 408.150
925.000 408.250
1165.000 413.350
1347.000 410.150
1436.000 411.150
1642.000 409.450
1768.160 411.260
1841.123 411.953
1979.000 415.050
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Cross Section WS-2
Global/Circular/Drained/Operation Condition
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Slide Analysis Information

Document Name

File Name: WS_2F D_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius increment: 10

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: Final Cover Soil
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 38 degrees

Water Surface: Piezometric Line 1
Custom Hu value: 1

Material: SOLW (Drained)
Strength Type: Mohr-Coulomb
Unit Weight: 82 Ib/ft3
Cohesion: 0 psf

Friction Angle: 34 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dredge Material
Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 15 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Tube Interface (Horizontal)
Strength Type: Mohr-Coulomb

Unit Weight: 86 Ib/ft3

Cohesion: 0 psf

Friction Angle: 15 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Tub-Tube Interface (Vertical)
Strength Type: Mohr-Coulomb
Unit Weight: 43 Ib/ft3
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Cohesion: 0 psf

Friction Angle: 0.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Gravel Interface

Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Support Properties

Support: Geotube
Geotube

Support Type: GeoTextile
Force Application: Passive

Force Orientation: Tangent to Slip Surface

Anchorage: Both Ends

Shear Strength Model: Linear
Strip Coverage: 100 percent
Tensile Strength: 1600 Ib/ft

Pullout Strength Adhesion: 5 Ib/ft2
Pullout Strength Friction Angle: 40 degrees

Global Minimums

Method: janbu simplified
FS: 1.647670
Center: 195.335, 554.530

Radius: 123.840

Left Slip Surface Endpoint: 169.503, 433.414
Right Slip Surface Endpoint: 278.753, 463.000
Resisting Horizontal Force=47382 Ib

Driving Horizontal Force=28756.9 Ib

Method: spencer

FS: 1.621650

Center: 195.335, 554.530

Radius: 123.840

Left Slip Surface Endpoint: 169.503, 433.414
Right Slip Surface Endpoint: 278.753, 463.000
Resisting Moment=6.32163e+006 Ib-ft

Driving Moment=3.89826e+006 Ib-ft

Resisting Horizontal Force=47236.3 Ib

Driving Horizontal Force=29128.5 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 2424

Number of Invalid Surfaces: 2416

Error Codes:

Error Code -103 reported for 185 surfaces
Error Code -106 reported for 9 surfaces
Error Code -107 reported for 168 surfaces
Error Code -108 reported for 171 surfaces
Error Code -110 reported for 1717 surfaces
Error Code -112 reported for 26 surfaces
Error Code -114 reported for 140 surfaces

Method: spencer

Number of Valid Surfaces: 1982

Number of Invalid Surfaces: 2858

Error Codes:

Error Code -103 reported for 185 surfaces
Error Code -106 reported for 9 surfaces
Error Code -107 reported for 168 surfaces
Error Code -108 reported for 180 surfaces
Error Code -110 reported for 1717 surfaces
Error Code -111 reported for 430 surfaces
Error Code -112 reported for 29 surfaces
Error Code -114 reported for 140 surfaces

Error Codes

The following errors were encountered during

the computation:
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slices in the passive zone.
-103 = Two surface / slope intersections,
but one or more surface / nonslope external -114 = Surface with Reverse Curvature.
polygon
intersections lie between them. This usually
occurs List of All Coordinates
when the slip surface extends past the bottom
of the Search Grid
soil region, but may also occur on a benched 48.850 440.073
slope model with two sets of Slope Limits. 222 801 440.073
222.801 680.432
-106 = Average slice width is less than 48.850 680.432
0.0001 * (maximum horizontal extent of sail
region). Material Boundary
This limitation is imposed to avoid numerical 103.116 425.094
errors 125.614 424.602
which may result from too many slices, or too 151.946 424 248
small a slip region. 177171 423.910
204.000 423.550
-107 = Total driving moment or 267.961 422.659
total driving force is negative. This will occur 405.000 420.750
if the wrong failure direction is specified, 472.000 422.050
or if high external or anchor loads are applied 768.000 422.250
against the failure direction. 805.000 423.150
925.000 423.250
-108 = Total driving moment 1165.000 428.350
or total driving force < 0.1. This is to 1347.000 425.150
limit the calculation of extremely high safety 1436.000 426.150
factors if the driving force is very small 1642.000 424.450
(0.1 is an arbitrary number). 1786.163 426.261

1851.997 427.379
-110 = The water table or a piezoline

does not span the slip region for a given slip Material Boundary
surface, when Water Surfaces is specified as 188.000 430.000
the method of pore pressure calculation. If this 824.000 430.000
error occurs, check that the water table or 1161.000 433.000
piezoline(s) span the appropriate soil cells. 1236.000 432.000
1400.000 431.000
-111 = safety factor equation did not converge 1778.100 431.000

-112 = The coefficient M-Alpha = Material Boundary
cos(alpha)(1+tan(alpha)tan(phi)/F) 188.000 430.250
< 0.2 for the final iteration of the safety factor 506.200 430.250
calculation. This screens out 507.700 430.250
some slip surfaces which may not be valid in 824.000 430.250
the context of the analysis, in 824.200 430.252
particular, deep seated slip surfaces with many 825.700 430.265

high negative base angle 1142.148 433.082
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1143.812 433.097 824.000 442.000
1161.000 433.250 982.197 443.408
1236.000 432.250 983.718 443.422
1400.000 431.250 1161.000 445.000
1460.199 431.250 1236.000 444.000
1461.784 431.250 1240.193 443.974
1778.100 431.250 1241.724 443.965
1400.000 443.000
Material Boundary 1498.182 443.000
208.000 436.000 1499.766  443.000
506.200 436.000 1738.000 443.000
507.700 436.000
824.000 436.000 Material Boundary
824.200 436.002 228.000 442.250
825.700 436.015 530.200 442.250
1142.148 438.832 531.700 442.250
1143.812 438.847 824.000 442.250
1161.000 439.000 832.191 442.323
1236.000 438.000 833.715 442.336
1400.000 437.000 1134.188 445.011
1460.199 437.000 1135.719 445.025
1461.784 437.000 1161.000 445.250
1758.000 437.000 1236.000 444.250
1400.000 443.250
Material Boundary 1436.205 443.250
208.000 436.250 1437.780 443.250
466.200 436.250 1738.000 443.250
467.700 436.250
724.201 436.250 Material Boundary
725.697 436.250 248.000 448.000
824.000 436.250 530.200 448.000
982.197 437.658 531.700 448.000
983.718 437.672 824.000 448.000
1161.000 439.250 832.191 448.073
1236.000 438.250 833.715 448.086
1240.193 438.224 1134.188 450.761
1241.724 438.215 1135.719  450.775
1400.000 437.250 1161.000 451.000
1498.182 437.250 1236.000 450.000
1499.766  437.250 1400.000 449.000
1758.000 437.250 1436.205 449.000
1437.780 449.000
Material Boundary 1718.000 449.000
228.000 442.000
466.200 442.000 Material Boundary
467.700 442.000 248.000 448.250
724.201 442.000 493.200 448.250

725.697 442.000 494.700 448.250
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738.195 448.250 Material Boundary
739.701 448.250 506.200 430.250
824.000 448.250 506.200 436.000
983.182 449.667
984.724 449.681 Material Boundary
1161.000 451.250 507.700 430.250
1228.192 450.354 507.700 436.000
1229.723 450.334
1236.000 450.250 Material Boundary
1400.000 449.250 466.200 436.250
1473.204 449.250 466.200 442.000
1474.788 449.250
1718.000 449.250 Material Boundary
467.700 436.250
Material Boundary 467.700 442.000
268.000 454.000
493.200 454.000 Material Boundary
494.700 454.000 530.200 442.250
738.195 454.000 530.200 448.000
739.701 454.000
824.000 454.000 Material Boundary
983.182 455.417 531.700 442.250
984.724 455.431 531.700 448.000
1161.000 457.000
1228.192 456.104 Material Boundary
1229.723 456.084 493.200 448.250
1236.000 456.000 493.200 454.000
1400.000 455.000
1473.204 455.000 Material Boundary
1474.788 455.000 494.700 448.250
1698.000 455.000 494.700 454.000
Material Boundary Material Boundary
268.000 454.250 554.200 454.250
554.200 454.250 554.200 460.000
555.700 454.250
824.000 454.250 Material Boundary
840.193 454.394 555.700 454.250
841.706 454.408 555.700 460.000
1126.178 456.940
1127.707 456.954 Material Boundary
1161.000 457.250 824.200 430.252
1236.000 456.250 824.200 436.002
1400.000 455.250
1412.195 455.250 Material Boundary
1413.743  455.250 825.700 430.265

1698.000 455.250 825.700 436.015
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Material Boundary Material Boundary
724.201 436.250 1134.188 445.011
724.201 442.000 1134.188 450.761
Material Boundary Material Boundary
725.697 436.250 1135.719  445.025
725.697 442.000 1135.719 450.775
Material Boundary Material Boundary
738.195 448.250 1436.205 443.250
738.195 454.000 1436.205 449.000
Material Boundary Material Boundary
739.701 448.250 1437.780 443.250
739.701 454.000 1437.780 449.000
Material Boundary Material Boundary
840.193 454.394 1126.178 456.940
840.193 460.144 1126.178 462.690
Material Boundary Material Boundary
841.706 454.408 1127.707 456.954
841.706 460.158 1127.707 462.704
Material Boundary Material Boundary
832.191 442.323 1142.148 433.082
832.191 448.073 1142.148 438.832
Material Boundary Material Boundary
833.715 442.336 1143.812 433.097
833.715 448.086 1143.812 438.847
Material Boundary Material Boundary
982.197 437.658 1228.192 450.354
982.197 443.408 1228.192 456.104
Material Boundary Material Boundary
983.182 449.667 1229.723 450.334
983.182 455.417 1229.723 456.084
Material Boundary Material Boundary
983.718 437.672 1240.193 438.224
983.718 443.422 1240.193 443.974
Material Boundary Material Boundary
984.724 449.681 1241.724 438.215
984.724 455.431 1241.724 443.965
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Material Boundary

1412.195  455.250
1412.195 461.000

Material Boundary

1413.743  455.250
1413.743  461.000

Material Boundary

1460.199  431.250
1460.199  437.000

Material Boundary

1461.784  431.250
1461.784  437.000

Material Boundary

1498.182  437.250
1498.182  443.000

Material Boundary

1499.766  437.250
1499.766  443.000

Material Boundary

1473.204  449.250
1473.204  455.000

Material Boundary

1474.788  449.250
1474.788  455.000

Material Boundary

0.000 387.500
27.994 387.564
49.614 387.564
83.114 387.607
125.614 387.662
151.946 387.696
268.000 387.845
1642.000 389.616
1786.163  389.802
1848.701  389.882
1867.512  389.969
1901.032  389.969
1916.339  389.969
1979.000 390.050

Material Boundary

268.000 462.000
268.000 460.000
554.200 460.000
555.700 460.000
824.000 460.000
840.193 460.144
841.706 460.158
1126.178 462.690
1127.707 462.704
1161.000 463.000
1236.000 462.000
1400.000 461.000
1412.195 461.000
1413.743 461.000
1698.000 461.000
Material Boundary
1698.000 463.000
1698.000 461.000
1698.000 455.250
1698.000 455.000
1718.000 455.000
1718.000 449.250
1718.000 449.000
1738.000 449.000
1738.000 443.250
1738.000 443.000
1758.000 443.000
1758.000 437.250
1758.000 437.000
1778.100 437.000
1778.100 431.250
1778.100 431.000

Material Boundary

180.062 426.825
180.500 427.000
182.423 427.769
183.000 428.000
185.500 429.000
188.000 430.000

Material Boundary

267.961 422.659
268.000 387.845

Material Boundary
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161.101 430.894 Material Boundary
175.665 425.068 49.614 387.564
180.062 426.825 49.614 416.900
49.614 417.000
Material Boundary
151.946 434.000 Material Boundary
177.171 423.910 83.114 387.607
83.114 416.900
Material Boundary 83.114 417.000
180.062 426.825
182.423 426.779 Material Boundary
347.000 423.600 27.994 425.704
600.000 423.600 27.994 425.566
640.000 424.000 49.614 416.900
728.000 424.000 83.114 416.900
1102.000 431.000 103.116 424,994
1176.000 431.000 103.116 424,994
1356.000 428.000 103.116 425.094
1474.000 427.500 103.116 425.094
1619.000 426.500 83.114 417.000
1689.000 426.500 49.614 417.000

1790.268 428.336
Material Boundary

Material Boundary 83.114 417.000
188.000 430.000 103.116 425.094
188.000 430.250
188.000 436.000 Material Boundary
208.000 436.000 1642.000 389.616
208.000 436.250 1642.000 424.450
208.000 442.000
228.000 442.000 Material Boundary
228.000 442.250 1786.163 426.261
228.000 448.000 1786.163 389.802
248.000 448.000
248.000 448.250 Material Boundary
248.000 454.000 125.614 387.662
268.000 454.000 125.614 424.602
268.000 454.250 125.614 434.000

268.000 460.000
Material Boundary

Material Boundary 151.946 387.696
1786.163 426.261 151.946 424.248
1807.462 435.000 151.946 434.000

Material Boundary Material Boundary
27.994 387.564 29.509 425.094

27.994 425.566 49.614 417.000
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Material Boundary

1798.640 432.124
1800.121  432.269
1800.123  432.269

Material Boundary

1778.100 431.000
1798.640 432.124

Material Boundary

1790.268 428.336
1800.121  432.269
1800.129  432.272
1802.376  433.169

Material Boundary

1851.997 427.379
1851.997  427.279
1867.512  420.900
1901.032  420.900
1918.472  427.900
1918.472  428.000

Material Boundary

1851.997  427.379
1867.512 421.000
1901.032  421.000
1916.925 427.379

External Boundary

1778.100  440.000
1758.000 446.000
1738.000 452.000
1718.000 458.000
1698.000 464.000
1400.000 464.000
1236.000 465.000
1161.000 466.000
824.000 463.000
268.000 463.000
248.000 457.000
228.000 451.000
208.000 445.000
188.000 439.000
171.455 434.000
161.101 430.894
153.335 434.000
151.946 434.000

125.614
103.116
29.509
27.994
0.000
0.000
0.000
1979.000
1979.000
1979.000
1918.472
1916.925
1851.997
1833.462
1807.462
1806.964
1802.376

Piezo Line
182.423
347.000
600.000
640.000
728.000
1102.000
1176.000
1356.000
1474.000
1619.000
1689.000
1790.000
1792.668

Water Table

0.000
204.000
405.000
472.000
557.156
768.000
805.000
925.000
1165.000
1347.000
1436.000
1642.000
1768.160
1841.123

434.000
425.094
425.094
425.704
426.569
387.500
347.500
350.000
390.050
430.050
428.000
427.379
427.379
435.000
435.000
435.000
433.169

427.779
424.600
424.600
425.000
425.000
432.000
432.000
429.000
428.500
427.500
427.500
429.000
429.000

412.500
408.550
405.750
407.050
407.108
407.250
408.150
408.250
413.350
410.150
411.150
409.450
411.260
411.953
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1979.000 415.050 840.193 454.394
Support Support
554.200 454.250 840.193 454.394
554.200 460.000 824.000 454.250
Support Support
554.200 460.000 824.000 454.250
268.000 460.000 555.700 454.250
Support Support
268.000 454.000 738.195 454.000
248.000 454.000 738.195 448.250
Support Support
248.000 454.000 739.701 454.000
248.000 448.250 739.701 448.250
Support Support
248.000 448.250 738.195 454.000
493.200 448.250 494.700 454.000
Support Support
493.200 454.000 494.700 454.000
493.200 448.250 494.700 448.250
Support Support
268.000 460.000 494.700 448.250
268.000 454.250 738.195 448.250
Support Support
268.000 454.250 724.201 442.000
554.200 454.250 724.201 436.250
Support Support
555.700 454.250 724.201 436.250
555.700 460.000 467.700 436.250
Support Support
555.700 460.000 467.700 436.250
824.000 460.000 467.700 442.000
Support Support
824.000 460.000 467.700 442.000
840.193 460.144 724.201 442.000
Support Support

840.193 460.144 228.000 448.000
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228.000 442.250 208.000 436.000
Support Support
248.000 448.000 208.000 436.000
530.200 448.000 506.200 436.000
Support Support
530.200 448.000 507.700 436.000
530.200 442.250 507.700 430.250
Support Support
531.700 442.250 506.200 436.000
531.700 448.000 506.200 430.250
Support Support
530.200 442.250 506.200 430.250
228.000 442.250 188.000 430.250
Support Support
228.000 448.000 507.700 430.250
248.000 448.000 824.200 430.252
Support Support
208.000 436.250 824.200 430.252
208.000 442.000 824.200 436.002
Support Support
208.000 442.000 824.200 436.002
228.000 442.000 507.700 436.000
Support Support
228.000 442.000 832.191 442.323
466.200 442.000 832.191 448.073
Support Support
466.200 442.000 833.715 442.336
466.200 436.250 833.715 448.086
Support Support
466.200 436.250 832.191 448.073
208.000 436.250 824.000 448.000
Support Support
188.000 430.250 824.000 448.000
188.000 436.000 531.700 448.000
Support Support

188.000 436.000 531.700 442.250
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824.000 442.250 983.182 455.417
Support Support
824.000 442.250 983.182 455.417
832.191 442.323 824.000 454.000
Support Support
841.706 460.158 824.000 454.000
841.706 454.408 739.701 454.000
Support Support
825.700 436.015 841.706 454.408
825.700 430.265 1126.178  456.940
Support Support
725.697 442.000 1126.178 456.940
725.697 436.250 1126.178 462.690
Support Support
725.697 436.250 1126.178 462.690
824.000 436.250 841.706 460.158
Support Support
824.000 436.250 833.715 448.086
982.197 437.658 1134.188 450.761
Support Support
982.197 437.658 1134.188 450.761
982.197 443.408 1134.188 445.011
Support Support
982.197 443.408 1134.188 445.011
824.000 442.000 833.715 442.336
Support Support
824.000 442.000 825.700 436.015
725.697 442.000 1142.148 438.832
Support Support
739.701 448.250 1142.148 438.832
824.000 448.250 1142.148 433.082
Support Support
824.000 448.250 1142.148 433.082
983.182 449.667 825.700 430.265
Support Support
983.182 449.667 984.724 455.431
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984.724 449.681 1161.000 451.250
Support Support
983.718 443.422 1161.000 451.250
983.718 437.672 984.724 449.681
Support Support
983.718 437.672 268.000 454.000
1161.000 439.250 493.200 454.000
Support Support
1161.000 439.250 1127.707 462.704
1236.000 438.250 1127.707 456.954
Support Support
1236.000 438.250 1127.707 462.704
1240.193 438.224 1161.000 463.000
Support Support
1240.193 438.224 1161.000 463.000
1240.193 443.974 1236.000 462.000
Support Support
1240.193 443.974 1236.000 462.000
1236.000 444.000 1400.000 461.000
Support Support
1236.000 444.000 1400.000 461.000
1161.000 445.000 1412.195 461.000
Support Support
1161.000 445.000 1412.195 461.000
983.718 443.422 1412.195 455.250
Support Support
984.724 455.431 1412.195 455.250
1161.000 457.000 1400.000 455.250
Support Support
1161.000 457.000 1400.000 455.250
1228.192 456.104 1236.000 456.250
Support Support
1228.192 456.104 1236.000 456.250
1228.192 450.354 1161.000 457.250
Support Support
1228.192 450.354 1161.000 457.250
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1127.707 456.954 1229.723 450.334
Support Support
1135.719 450.775 1229.723 450.334
1135.719  445.025 1236.000 450.250
Support Support
1135.719 450.775 1236.000 456.000
1161.000 451.000 1229.723 456.084
Support Support
1161.000 445.250 1236.000 456.000
1135.719  445.025 1400.000 455.000
Support Support
1161.000 445.250 1400.000 455.000
1236.000 444.250 1473.204  455.000
Support Support
1236.000 444.250 1473.204  455.000
1400.000 443.250 1473.204  449.250
Support Support
1400.000 443.250 1474.788 449.250
1436.205 443.250 1474.788 455.000
Support Support
1436.205 443.250 1473.204  449.250
1436.205 449.000 1400.000 449.250
Support Support
1437.780 449.000 1400.000 449.250
1437.780 443.250 1236.000 450.250
Support Support
1436.205 449.000 1241.724 438.215
1400.000 449.000 1241.724  443.965
Support Support
1400.000 449.000 1143.812 438.847
1236.000 450.000 1143.812  433.097
Support Support
1236.000 450.000 1143.812  433.097
1161.000 451.000 1161.000 433.250
Support Support
1229.723 456.084 1161.000 439.000
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1143.812 438.847 1499.766  443.000
Support Support
1161.000 439.000 1498.182  443.000
1236.000 438.000 1400.000 443.000
Support Support
1236.000 438.000 1400.000 443.000
1400.000 437.000 1241.724  443.965
Support Support
1400.000 437.000 1413.743  461.000
1460.199 437.000 1413.743  455.250
Support Support
1460.199 437.000 1413.743  461.000
1460.199 431.250 1698.000 461.000
Support Support
1461.784 431.250 1698.000 461.000
1461.784 437.000 1698.000 455.250
Support Support
1460.199  431.250 1698.000 455.250
1400.000 431.250 1413.743  455.250
Support Support
1400.000 431.250 1474.788 449.250
1236.000 432.250 1718.000 449.250
Support Support
1236.000 432.250 1718.000 449.250
1161.000 433.250 1718.000 455.000
Support Support
1241.724 438.215 1698.000 455.000
1400.000 437.250 1474.788 455.000
Support Support
1400.000 437.250 1461.784 431.250
1498.182 437.250 1778.100 431.250
Support Support
1498.182  443.000 1778.100 431.250
1498.182 437.250 1778.100 437.000
Support Support
1499.766  437.250 1758.000 437.000
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1461.784 437.000
Support
1437.780 443.250
1738.000 443.250
Support
1738.000 443.250
1738.000 449.000
Support
1718.000 449.000
1437.780 449.000
Support
1499.766  437.250
1758.000 437.250
Support
1758.000 437.250
1758.000 443.000
Support
1738.000 443.000
1499.766  443.000
Support
1718.000 455.000
1698.000 455.000
Support
1718.000 449.000
1738.000 449.000
Support
1738.000 443.000
1758.000 443.000
Support
1758.000 437.000
1778.100 437.000
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Cross Section WS-2
Global/Circular/Undrained/Operation Condition
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Slide Analysis Information

Document Name

File Name: WS_2F U_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius increment: 10

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: Final Cover Soil
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 38 degrees

Water Surface: Piezometric Line 1
Custom Hu value: 1

Material: SOLW (undrained)
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: Dredge Material
Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 15 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Tube Interface (Horizontal)
Strength Type: Mohr-Coulomb

Unit Weight: 86 Ib/ft3

Cohesion: 0 psf

Friction Angle: 15 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Tub-Tube Interface (Vertical)
Strength Type: Mohr-Coulomb

Unit Weight: 43 Ib/ft3

Cohesion: 0 psf

Friction Angle: 0.1 degrees
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Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Gravel Interface
Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=Ave(in+75%), 425'
Strength Type: Discrete function

Unit Weight: 82 Ib/ft3

Water Surface: None

Material: SOLW U=75%, 426.14'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3
Water Surface: None

Support Properties

Support: Geotube

Geotube

Support Type: GeoTextile

Force Application: Passive

Force Orientation: Tangent to Slip Surface
Anchorage: Both Ends

Shear Strength Model: Linear

Strip Coverage: 100 percent

Tensile Strength: 1600 Ib/ft

Pullout Strength Adhesion: 5 Ib/ft2
Pullout Strength Friction Angle: 40 degrees

Global Minimums

Method: janbu simplified

FS: 1.483860

Center: 190.615, 522.334

Radius: 129.738

Left Slip Surface Endpoint: 104.231, 425.536
Right Slip Surface Endpoint: 305.990, 463.000
Resisting Horizontal Force=144384 Ib

Driving Horizontal Force=97302.4 Ib

Method: spencer

FS: 1.544810

Center: 218.081, 487.997

Radius: 83.588

Left Slip Surface Endpoint: 154.761, 433.430
Right Slip Surface Endpoint: 297.844, 463.000
Resisting Moment=9.32402e+006 Ib-ft

Driving Moment=6.03569e+006 Ib-ft

Resisting Horizontal Force=88348 Ib

Driving Horizontal Force=57190.1 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 2789

Number of Invalid Surfaces: 2051

Error Codes:

Error Code -103 reported for 269 surfaces
Error Code -107 reported for 22 surfaces
Error Code -108 reported for 21 surfaces
Error Code -110 reported for 1388 surfaces
Error Code -111 reported for 1 surface
Error Code -112 reported for 44 surfaces
Error Code -114 reported for 306 surfaces

Method: spencer

Number of Valid Surfaces: 2046

Number of Invalid Surfaces: 2794

Error Codes:

Error Code -103 reported for 269 surfaces
Error Code -107 reported for 22 surfaces
Error Code -108 reported for 24 surfaces
Error Code -110 reported for 1388 surfaces
Error Code -111 reported for 732 surfaces
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Error Code -112 reported for 53 surfaces
Error Code -114 reported for 306 surfaces -114 = Surface with Reverse Curvature.

Error Codes
List of All Coordinates

The following errors were encountered during

the computation: Search Grid
80.751 430.769
-103 = Two surface / slope intersections, 254.702 430.769
but one or more surface / nonslope external 254.702 671.128
polygon 80.751 671.128
intersections lie between them. This usually
occurs Material Boundary
when the slip surface extends past the bottom 103.116 425.094
of the 125.614 424.602
soil region, but may also occur on a benched 151.946 424.248
slope model with two sets of Slope Limits. 177.171 423.910
204.000 423.550
-107 = Total driving moment or 267.961 422.659
total driving force is negative. This will occur 405.000 420.750
if the wrong failure direction is specified, 472.000 422.050
or if high external or anchor loads are applied 768.000 422.250
against the failure direction. 805.000 423.150
925.000 423.250
-108 = Total driving moment 1165.000 428.350
or total driving force < 0.1. This is to 1347.000 425.150
limit the calculation of extremely high safety 1436.000 426.150
factors if the driving force is very small 1642.000 424.450
(0.1 is an arbitrary number). 1786.163 426.261

1851.997 427.379
-110 = The water table or a piezoline

does not span the slip region for a given slip Material Boundary
surface, when Water Surfaces is specified as 188.000 430.000
the method of pore pressure calculation. If this 824.000 430.000
error occurs, check that the water table or 1161.000 433.000
piezoline(s) span the appropriate soil cells. 1236.000 432.000
1400.000 431.000
-111 = safety factor equation did not converge 1778.100 431.000

-112 = The coefficient M-Alpha = Material Boundary
cos(alpha)(1+tan(alpha)tan(phi)/F) 188.000 430.250
< 0.2 for the final iteration of the safety factor 506.200 430.250
calculation. This screens out 507.700 430.250
some slip surfaces which may not be valid in 824.000 430.250
the context of the analysis, in 824.200 430.252
particular, deep seated slip surfaces with many 825.700 430.265
high negative base angle 1142.148 433.082

slices in the passive zone. 1143.812  433.097
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1161.000 433.250 982.197 443.408
1236.000 432.250 983.718 443.422
1400.000 431.250 1161.000 445.000
1460.199 431.250 1236.000 444.000
1461.784 431.250 1240.193 443.974
1778.100 431.250 1241.724 443.965
1400.000 443.000
Material Boundary 1498.182 443.000
208.000 436.000 1499.766  443.000
506.200 436.000 1738.000 443.000
507.700 436.000
824.000 436.000 Material Boundary
824.200 436.002 228.000 442.250
825.700 436.015 530.200 442.250
1142.148 438.832 531.700 442.250
1143.812 438.847 824.000 442.250
1161.000 439.000 832.191 442.323
1236.000 438.000 833.715 442.336
1400.000 437.000 1134.188 445.011
1460.199 437.000 1135.719 445.025
1461.784 437.000 1161.000 445.250
1758.000 437.000 1236.000 444.250
1400.000 443.250
Material Boundary 1436.205 443.250
208.000 436.250 1437.780 443.250
466.200 436.250 1738.000 443.250
467.700 436.250
724.201 436.250 Material Boundary
725.697 436.250 248.000 448.000
824.000 436.250 530.200 448.000
982.197 437.658 531.700 448.000
983.718 437.672 824.000 448.000
1161.000 439.250 832.191 448.073
1236.000 438.250 833.715 448.086
1240.193 438.224 1134.188 450.761
1241.724 438.215 1135.719 450.775
1400.000 437.250 1161.000 451.000
1498.182 437.250 1236.000 450.000
1499.766 437.250 1400.000 449.000
1758.000 437.250 1436.205 449.000
1437.780 449.000
Material Boundary 1718.000 449.000
228.000 442.000
466.200 442.000 Material Boundary
467.700 442.000 248.000 448.250
724.201 442.000 493.200 448.250
725.697 442.000 494.700 448.250

824.000 442.000 738.195 448.250
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739.701 448.250 506.200 430.250
824.000 448.250 506.200 436.000
983.182 449.667
984.724 449.681 Material Boundary
1161.000 451.250 507.700 430.250
1228.192 450.354 507.700 436.000
1229.723 450.334
1236.000 450.250 Material Boundary
1400.000 449.250 466.200 436.250
1473.204 449.250 466.200 442.000
1474.788 449.250
1718.000 449.250 Material Boundary
467.700 436.250
Material Boundary 467.700 442.000
268.000 454.000
493.200 454.000 Material Boundary
494.700 454.000 530.200 442.250
738.195 454.000 530.200 448.000
739.701 454.000
824.000 454.000 Material Boundary
983.182 455.417 531.700 442.250
984.724 455.431 531.700 448.000
1161.000 457.000
1228.192 456.104 Material Boundary
1229.723 456.084 493.200 448.250
1236.000 456.000 493.200 454.000
1400.000 455.000
1473.204 455.000 Material Boundary
1474.788 455.000 494.700 448.250
1698.000 455.000 494.700 454.000
Material Boundary Material Boundary
268.000 454.250 554.200 454.250
554.200 454.250 554.200 460.000
555.700 454.250
824.000 454.250 Material Boundary
840.193 454.394 555.700 454.250
841.706 454.408 555.700 460.000
1126.178 456.940
1127.707 456.954 Material Boundary
1161.000 457.250 824.200 430.252
1236.000 456.250 824.200 436.002
1400.000 455.250
1412.195 455.250 Material Boundary
1413.743  455.250 825.700 430.265
1698.000 455.250 825.700 436.015

Material Boundary Material Boundary
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724.201 436.250 1134.188 445.011
724.201 442.000 1134.188 450.761
Material Boundary Material Boundary
725.697 436.250 1135.719  445.025
725.697 442.000 1135.719 450.775
Material Boundary Material Boundary
738.195 448.250 1436.205 443.250
738.195 454.000 1436.205 449.000
Material Boundary Material Boundary
739.701 448.250 1437.780 443.250
739.701 454.000 1437.780 449.000
Material Boundary Material Boundary
840.193 454,394 1126.178 456.940
840.193 460.144 1126.178 462.690
Material Boundary Material Boundary
841.706 454.408 1127.707 456.954
841.706 460.158 1127.707 462.704
Material Boundary Material Boundary
832.191 442.323 1142.148 433.082
832.191 448.073 1142.148 438.832
Material Boundary Material Boundary
833.715 442.336 1143.812 433.097
833.715 448.086 1143.812 438.847
Material Boundary Material Boundary
982.197 437.658 1228.192 450.354
982.197 443.408 1228.192 456.104
Material Boundary Material Boundary
983.182 449.667 1229.723 450.334
983.182 455.417 1229.723 456.084
Material Boundary Material Boundary
983.718 437.672 1240.193 438.224
983.718 443.422 1240.193 443.974
Material Boundary Material Boundary
984.724 449.681 1241.724 438.215
984.724 455.431 1241.724 443.965

Material Boundary

Material Boundary
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1412.195  455.250
1412.195 461.000

Material Boundary

1413.743  455.250
1413.743  461.000

Material Boundary

1460.199  431.250
1460.199  437.000

Material Boundary

1461.784  431.250
1461.784  437.000

Material Boundary

1498.182  437.250
1498.182  443.000

Material Boundary

1499.766  437.250
1499.766  443.000

Material Boundary

1473.204  449.250
1473.204  455.000

Material Boundary

1474.788  449.250
1474.788  455.000

Material Boundary

0.000 387.500
27.994 387.564
49.614 387.564
83.114 387.607
103.116 387.633
125.614 387.662
151.946 387.756
177.171 387.845
268.000 387.845
1642.000 389.616
1786.163  389.802
1848.701  389.882
1867.512  389.969
1901.032  389.969
1916.339  389.969
1979.000 390.050

Material Boundary

268.000 462.000
268.000 460.000
554.200 460.000
555.700 460.000
824.000 460.000
840.193 460.144
841.706 460.158
1126.178 462.690
1127.707 462.704
1161.000 463.000
1236.000 462.000
1400.000 461.000
1412.195 461.000
1413.743 461.000
1698.000 461.000
Material Boundary
1698.000 463.000
1698.000 461.000
1698.000 455.250
1698.000 455.000
1718.000 455.000
1718.000 449.250
1718.000 449.000
1738.000 449.000
1738.000 443.250
1738.000 443.000
1758.000 443.000
1758.000 437.250
1758.000 437.000
1778.100 437.000
1778.100 431.250
1778.100 431.000

Material Boundary

180.062 426.825
180.500 427.000
182.423 427.769
183.000 428.000
185.500 429.000
188.000 430.000
Material Boundary
267.961 422.659
268.000 387.845
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Material Boundary 49.614 416.900
161.101 430.894 83.114 416.900
175.665 425.068 103.116 424,994
180.062 426.825 103.116 424,994
Material Boundary Material Boundary
180.062 426.825 83.114 417.000
182.423 426.779 103.116 425.094
347.000 423.600
600.000 423.600 Material Boundary
640.000 424.000 1642.000 389.616
728.000 424.000 1642.000 424.450
1102.000 431.000
1176.000 431.000 Material Boundary
1356.000 428.000 1786.163 426.261
1474.000 427.500 1786.163 389.802
1619.000 426.500
1689.000 426.500 Material Boundary
1790.268 428.336 151.946 434.000
177171 423.910
Material Boundary 177.171 387.845
188.000 430.000
188.000 430.250 Material Boundary
188.000 436.000 29.509 425.094
208.000 436.000 49.614 417.000
208.000 436.250
208.000 442.000 Material Boundary
228.000 442.000 1798.640 432.124
228.000 442.250 1800.121 432.269
228.000 448.000 1800.123 432.269
248.000 448.000
248.000 448.250 Material Boundary
248.000 454.000 1778.100 431.000
268.000 454.000 1798.640 432.124
268.000 454.250
268.000 460.000 Material Boundary

Material Boundary

1786.163 426.261
1807.462 435.000

Material Boundary

27.994 387.564
27.994 425.566
Material Boundary
27.994 425.704
27.994 425.566

1790.268 428.336
1800.121  432.269
1800.129  432.272
1802.376  433.169

Material Boundary

1851.997 427.379
1851.997  427.279
1867.512  420.900
1901.032  420.900
1918.472  427.900
1918.472  428.000
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161.101 430.894
Material Boundary 153.335 434.000
1851.997 427.379 151.946 434.000
1867.512 421.000 125.614 434.000
1901.032 421.000 103.116 425.094
1916.925 427.379 29.509 425.094
27.994 425.704
Material Boundary 0.000 426.569
103.116 387.633 0.000 387.500
103.116 424,994 0.000 347.500
103.116 425.094 1979.000 350.000
1979.000 390.050
Material Boundary 1979.000 430.050
49.614 417.000 1918.472 428.000
83.114 417.000 1916.925 427.379
103.116 425.094 1851.997 427.379
103.116 425.094 1833.462 435.000
1807.462 435.000
Material Boundary 1806.964 435.000
83.114 387.607 1802.376  433.169
83.114 416.900
83.114 417.000 Piezo Line
182.423 427.779
Material Boundary 347.000 424.600
49.614 387.564 600.000 424.600
49.614 416.900 640.000 425.000
728.000 425.000
Material Boundary 1102.000 432.000
151.946 387.756 1176.000 432.000
151.946 424.248 1356.000 429.000
151.946 434.000 1474.000 428.500
1619.000 427.500
External Boundary 1689.000 427.500
1778.100 440.000 1790.000 429.000
1758.000 446.000 1792.668 429.000
1738.000 452.000
1718.000 458.000 Water Table
1698.000 464.000 0.000 412.500
1400.000 464.000 204.000 408.550
1236.000 465.000 405.000 405.750
1161.000 466.000 472.000 407.050
824.000 463.000 557.156 407.108
268.000 463.000 768.000 407.250
248.000 457.000 805.000 408.150
228.000 451.000 925.000 408.250
208.000 445.000 1165.000 413.350
188.000 439.000 1347.000 410.150

171.455 434.000 1436.000 411.150
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1642.000 409.450
1768.160 411.260 Support
1841.123  411.953 840.193 460.144
1979.000 415.050 840.193 454,394
Support Support
554.200 454,250 840.193 454,394
554.200 460.000 824.000 454,250
Support Support
554.200 460.000 824.000 454.250
268.000 460.000 555.700 454.250
Support Support
268.000 454.000 738.195 454.000
248.000 454.000 738.195 448.250
Support Support
248.000 454.000 739.701 454.000
248.000 448.250 739.701 448.250
Support Support
248.000 448.250 738.195 454.000
493.200 448.250 494.700 454.000
Support Support
493.200 454.000 494.700 454.000
493.200 448.250 494.700 448.250
Support Support
268.000 460.000 494.700 448.250
268.000 454,250 738.195 448.250
Support Support
268.000 454.250 724.201 442.000
554.200 454.250 724.201 436.250
Support Support
555.700 454,250 724.201 436.250
555.700 460.000 467.700 436.250
Support Support
555.700 460.000 467.700 436.250
824.000 460.000 467.700 442.000
Support Support
824.000 460.000 467.700 442.000

840.193 460.144 724.201 442.000
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Support Support
228.000 448.000 188.000 436.000
228.000 442.250 208.000 436.000
Support Support
248.000 448.000 208.000 436.000
530.200 448.000 506.200 436.000
Support Support
530.200 448.000 507.700 436.000
530.200 442.250 507.700 430.250
Support Support
531.700 442.250 506.200 436.000
531.700 448.000 506.200 430.250
Support Support
530.200 442.250 506.200 430.250
228.000 442.250 188.000 430.250
Support Support
228.000 448.000 507.700 430.250
248.000 448.000 824.200 430.252
Support Support
208.000 436.250 824.200 430.252
208.000 442.000 824.200 436.002
Support Support
208.000 442.000 824.200 436.002
228.000 442.000 507.700 436.000
Support Support
228.000 442.000 832.191 442.323
466.200 442.000 832.191 448.073
Support Support
466.200 442.000 833.715 442.336
466.200 436.250 833.715 448.086
Support Support
466.200 436.250 832.191 448.073
208.000 436.250 824.000 448.000
Support Support
188.000 430.250 824.000 448.000

188.000 436.000 531.700 448.000
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Support Support
531.700 442.250 983.182 449.667
824.000 442.250 983.182 455.417
Support Support
824.000 442.250 983.182 455.417
832.191 442.323 824.000 454.000
Support Support
841.706 460.158 824.000 454.000
841.706 454.408 739.701 454.000
Support Support
825.700 436.015 841.706 454.408
825.700 430.265 1126.178 456.940
Support Support
725.697 442.000 1126.178 456.940
725.697 436.250 1126.178 462.690
Support Support
725.697 436.250 1126.178  462.690
824.000 436.250 841.706 460.158
Support Support
824.000 436.250 833.715 448.086
982.197 437.658 1134.188 450.761
Support Support
982.197 437.658 1134.188 450.761
982.197 443.408 1134.188 445.011
Support Support
982.197 443.408 1134.188 445.011
824.000 442.000 833.715 442.336
Support Support
824.000 442.000 825.700 436.015
725.697 442.000 1142.148 438.832
Support Support
739.701 448.250 1142.148 438.832
824.000 448.250 1142.148 433.082
Support Support
824.000 448.250 1142.148 433.082
983.182 449.667 825.700 430.265
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Support Support
984.724 455.431 1228.192  450.354
984.724 449.681 1161.000 451.250
Support Support
983.718 443.422 1161.000 451.250
983.718 437.672 984.724 449.681
Support Support
983.718 437.672 268.000 454.000
1161.000 439.250 493.200 454.000
Support Support
1161.000 439.250 1127.707 462.704
1236.000 438.250 1127.707 456.954
Support Support
1236.000 438.250 1127.707 462.704
1240.193 438.224 1161.000 463.000
Support Support
1240.193 438.224 1161.000 463.000
1240.193  443.974 1236.000 462.000
Support Support
1240.193  443.974 1236.000 462.000
1236.000 444.000 1400.000 461.000
Support Support
1236.000 444.000 1400.000 461.000
1161.000 445.000 1412.195 461.000
Support Support
1161.000 445.000 1412.195 461.000
983.718 443.422 1412.195 455.250
Support Support
984.724 455.431 1412.195 455.250
1161.000 457.000 1400.000 455.250
Support Support
1161.000 457.000 1400.000 455.250
1228.192 456.104 1236.000 456.250
Support Support
1228.192  456.104 1236.000 456.250
1228.192  450.354 1161.000 457.250
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Support Support
1161.000 457.250 1229.723 456.084
1127.707 456.954 1229.723 450.334
Support Support
1135.719 450.775 1229.723 450.334
1135.719  445.025 1236.000 450.250
Support Support
1135.719  450.775 1236.000 456.000
1161.000 451.000 1229.723 456.084
Support Support
1161.000 445.250 1236.000 456.000
1135.719  445.025 1400.000 455.000
Support Support
1161.000 445.250 1400.000 455.000
1236.000 444.250 1473.204  455.000
Support Support
1236.000 444.250 1473.204  455.000
1400.000 443.250 1473.204  449.250
Support Support
1400.000 443.250 1474.788 449.250
1436.205 443.250 1474.788 455.000
Support Support
1436.205 443.250 1473.204  449.250
1436.205 449.000 1400.000 449.250
Support Support
1437.780  449.000 1400.000 449.250
1437.780 443.250 1236.000 450.250
Support Support
1436.205 449.000 1241.724 438.215
1400.000 449.000 1241.724  443.965
Support Support
1400.000 449.000 1143.812 438.847
1236.000 450.000 1143.812  433.097
Support Support
1236.000 450.000 1143.812  433.097
1161.000 451.000 1161.000 433.250
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Support Support
1161.000 439.000 1499.766  437.250
1143.812 438.847 1499.766  443.000
Support Support
1161.000 439.000 1498.182 443.000
1236.000 438.000 1400.000 443.000
Support Support
1236.000 438.000 1400.000 443.000
1400.000 437.000 1241.724 443.965
Support Support
1400.000 437.000 1413.743 461.000
1460.199 437.000 1413.743 455.250
Support Support
1460.199 437.000 1413.743 461.000
1460.199 431.250 1698.000 461.000
Support Support
1461.784 431.250 1698.000 461.000
1461.784 437.000 1698.000 455.250
Support Support
1460.199 431.250 1698.000 455.250
1400.000 431.250 1413.743 455.250
Support Support
1400.000 431.250 1474.788 449.250
1236.000 432.250 1718.000 449.250
Support Support
1236.000 432.250 1718.000 449.250
1161.000 433.250 1718.000 455.000
Support Support
1241.724 438.215 1698.000 455.000
1400.000 437.250 1474.788 455.000
Support Support
1400.000 437.250 1461.784 431.250
1498.182 437.250 1778.100 431.250
Support Support
1498.182 443.000 1778.100 431.250
1498.182 437.250 1778.100 437.000
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Support
1758.000 437.000
1461.784 437.000
Support
1437.780 443.250
1738.000 443.250
Support
1738.000 443.250
1738.000 449.000
Support
1718.000 449.000
1437.780 449.000
Support
1499.766  437.250
1758.000 437.250
Support
1758.000 437.250
1758.000 443.000
Support
1738.000 443.000
1499.766  443.000
Support
1718.000 455.000
1698.000 455.000
Support
1718.000 449.000
1738.000 449.000
Support
1738.000 443.000
1758.000 443.000
Support
1758.000 437.000
1778.100 437.000
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Cross Section WS-2
Liner Waste Block/Operation Condition
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N. Yafrate/R. Kulasingam Date: 12/08/2010

Project/ Proposal No.: GJ4299  Task No.: 05/01

Slide Analysis Information

Document Name

File Name: WS_2F U LWB

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled

Left Projection Angle (Start Angle): 95
Left Projection Angle (End Angle): 175
Right Projection Angle (Start Angle): 5
Right Projection Angle (End Angle): 85
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: Final Cover Soil
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 38 degrees

Water Surface: Piezometric Line 1
Custom Hu value: 1

Material: SOLW (undrained)
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: Dredge Material
Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 15 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Tube Interface (Horizontal)
Strength Type: Mohr-Coulomb

Unit Weight: 86 Ib/ft3

Cohesion: 0 psf

Friction Angle: 15 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Tub-Tube Interface (Vertical)
Strength Type: Mohr-Coulomb
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Unit Weight: 43 Ib/ft3
Cohesion: 0 psf

Friction Angle: 0.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Gravel Interface
Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=Ave(in+75%), 425'
Strength Type: Discrete function

Unit Weight: 82 Ib/ft3

Water Surface: None

Material: SOLW U=75%, 426.14'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3
Water Surface: None

Support Properties

Support: Geotube

Geotube

Support Type: GeoTextile

Force Application: Passive

Force Orientation: Tangent to Slip Surface
Anchorage: Both Ends

Shear Strength Model: Linear

Strip Coverage: 100 percent

Tensile Strength: 1600 Ib/ft

Pullout Strength Adhesion: 5 Ib/ft2

Pullout Strength Friction Angle: 40 degrees

Global Minimums

Method: janbu simplified

FS: 2.045000

Axis Location: 192.736, 591.414

Left Slip Surface Endpoint: 150.279, 434.000
Right Slip Surface Endpoint: 293.193, 463.000
Resisting Horizontal Force=86025 Ib

Driving Horizontal Force=42066.1 Ib

Method: spencer

FS: 2.077590

Axis Location: 192.736, 591.414

Left Slip Surface Endpoint: 150.279, 434.000
Right Slip Surface Endpoint: 293.193, 463.000
Resisting Moment=1.50971e+007 Ib-ft

Driving Moment=7.26664e+006 Ib-ft

Resisting Horizontal Force=86236.1 Ib

Driving Horizontal Force=41507.7 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 1993

Number of Invalid Surfaces: 3007

Error Codes:

Error Code -105 reported for 1722 surfaces
Error Code -108 reported for 503 surfaces
Error Code -110 reported for 262 surfaces
Error Code -111 reported for 4 surfaces
Error Code -112 reported for 512 surfaces
Error Code -1000 reported for 4 surfaces

Method: spencer

Number of Valid Surfaces: 407

Number of Invalid Surfaces: 4593

Error Codes:

Error Code -105 reported for 1722 surfaces
Error Code -108 reported for 624 surfaces
Error Code -110 reported for 262 surfaces
Error Code -111 reported for 1408 surfaces
Error Code -112 reported for 573 surfaces
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Error Code -1000 reported for 4 surfaces 1176.000 432.000
1356.000 429.000
Error Codes 1474.000 428.500
1619.000 427.500
The following errors were encountered during 1689.000  427.500
the computation: 1790.000 429.000
1792.668 429.000
-105 = More than two surface / slope
intersections with no valid slip surface. Water Table
0.000 412.500
-108 = Total driving moment 204.000  408.550
or total driving force < 0.1. This is to 405.000  405.750
limit the calculation of extremely high safety 472.000  407.050
factors if the driving force is very small 557.156  407.108
(0.1 is an arbitrary number). 768.000  407.250
805.000 408.150
-110 = The water table or a piezoline 925.000  408.250
does not span the slip region for a given slip 1165.000  413.350
surface, when Water Surfaces is specified as 1347.000 410.150
the method of pore pressure calculation. If this 1436.000 411.150
error occurs, check that the water table or 1642.000 409.450
piezoline(s) span the appropriate soil cells. 1768.160  411.260
1841.123 411.953
-111 = safety factor equation did not converge 1979.000 415.050
-112 = The coefficient M-Alpha = Block Search Polyline
cos(alpha)(1+tan(alpha)tan(phi)/F) 83.114 417.000
< 0.2 for the final iteration of the safety factor 103.116  425.094
calculation. This screens out 177171 423.910
some slip surfaces which may not be valid in
the context of the analysis, in Material Boundary
particular, deep seated slip surfaces with many 103.116  425.094
high negative base angle 125.614  424.602
slices in the passive zone. 151.946  424.248
177.171 423.910
-1000 = No valid slip surfaces are generated 204.000  423.550
at a grid center. Unable to draw a surface. 267.961  422.659
405.000 420.750
472.000 422.050
i i 768.000 422.250
List of All Coordinates 805000 423150
i i 925.000 423.250
—“?;2_5';; 497779 1165.000  428.350
347.000 424.600 1347.000 425.150
500.000 424 600 1436.000  426.150
640.000 425000 1642.000  424.450
798.000 425000 1786.163  426.261
1851.997 427.379

1102.000 432.000
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982.197 437.658
Material Boundary 983.718 437.672
188.000 430.000 1161.000 439.250
824.000 430.000 1236.000 438.250
1161.000 433.000 1240.193 438.224
1236.000 432.000 1241.724 438.215
1400.000 431.000 1400.000 437.250
1778.100 431.000 1498.182 437.250
1499.766 437.250
Material Boundary 1758.000 437.250
188.000 430.250
506.200 430.250 Material Boundary
507.700 430.250 228.000 442.000
824.000 430.250 466.200 442.000
824.200 430.252 467.700 442.000
825.700 430.265 724.201 442.000
1142.148 433.082 725.697 442.000
1143.812 433.097 824.000 442.000
1161.000 433.250 982.197 443.408
1236.000 432.250 983.718 443.422
1400.000 431.250 1161.000 445.000
1460.199 431.250 1236.000 444.000
1461.784 431.250 1240.193 443.974
1778.100 431.250 1241.724 443.965
1400.000 443.000
Material Boundary 1498.182 443.000
208.000 436.000 1499.766  443.000
506.200 436.000 1738.000 443.000
507.700 436.000
824.000 436.000 Material Boundary
824.200 436.002 228.000 442.250
825.700 436.015 530.200 442.250
1142.148 438.832 531.700 442.250
1143.812 438.847 824.000 442.250
1161.000 439.000 832.191 442.323
1236.000 438.000 833.715 442.336
1400.000 437.000 1134.188 445.011
1460.199 437.000 1135.719  445.025
1461.784 437.000 1161.000 445.250
1758.000 437.000 1236.000 444.250
1400.000 443.250
Material Boundary 1436.205 443.250
208.000 436.250 1437.780 443.250
466.200 436.250 1738.000 443.250
467.700 436.250
724.201 436.250 Material Boundary
725.697 436.250 248.000 448.000

824.000 436.250 530.200 448.000
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531.700 448.000
824.000 448.000 Material Boundary
832.191 448.073 268.000 454.250
833.715 448.086 554.200 454.250
1134.188 450.761 555.700 454.250
1135.719  450.775 824.000 454.250
1161.000 451.000 840.193 454.394
1236.000 450.000 841.706 454.408
1400.000 449.000 1126.178 456.940
1436.205 449.000 1127.707 456.954
1437.780 449.000 1161.000 457.250
1718.000 449.000 1236.000 456.250
1400.000 455.250
Material Boundary 1412.195 455.250
248.000 448.250 1413.743 455.250
493.200 448.250 1698.000 455.250
494.700 448.250
738.195 448.250 Material Boundary
739.701 448.250 506.200 430.250
824.000 448.250 506.200 436.000
983.182 449.667
984.724 449.681 Material Boundary
1161.000 451.250 507.700 430.250
1228.192 450.354 507.700 436.000
1229.723 450.334
1236.000 450.250 Material Boundary
1400.000 449.250 466.200 436.250
1473.204 449.250 466.200 442.000
1474.788 449.250
1718.000 449.250 Material Boundary
467.700 436.250
Material Boundary 467.700 442.000
268.000 454.000
493.200 454.000 Material Boundary
494.700 454.000 530.200 442.250
738.195 454.000 530.200 448.000
739.701 454.000
824.000 454.000 Material Boundary
983.182 455.417 531.700 442.250
984.724 455.431 531.700 448.000
1161.000 457.000
1228.192 456.104 Material Boundary
1229.723 456.084 493.200 448.250
1236.000 456.000 493.200 454.000
1400.000 455.000
1473.204 455.000 Material Boundary
1474.788 455.000 494.700 448.250
1698.000 455.000 494.700 454.000
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Material Boundary Material Boundary
554.200 454.250 982.197 437.658
554.200 460.000 982.197 443.408
Material Boundary Material Boundary
555.700 454.250 983.182 449.667
555.700 460.000 983.182 455.417
Material Boundary Material Boundary
824.200 430.252 983.718 437.672
824.200 436.002 983.718 443.422
Material Boundary Material Boundary
825.700 430.265 984.724 449.681
825.700 436.015 984.724 455.431
Material Boundary Material Boundary
724.201 436.250 1134.188 445.011
724.201 442.000 1134.188 450.761
Material Boundary Material Boundary
725.697 436.250 1135.719 445.025
725.697 442.000 1135.719 450.775
Material Boundary Material Boundary
738.195 448.250 1436.205 443.250
738.195 454.000 1436.205 449.000
Material Boundary Material Boundary
739.701 448.250 1437.780 443.250
739.701 454.000 1437.780 449.000
Material Boundary Material Boundary
840.193 454.394 1126.178 456.940
840.193 460.144 1126.178 462.690
Material Boundary Material Boundary
841.706 454.408 1127.707 456.954
841.706 460.158 1127.707 462.704
Material Boundary Material Boundary
832.191 442.323 1142.148 433.082
832.191 448.073 1142.148 438.832
Material Boundary Material Boundary
833.715 442.336 1143.812 433.097
833.715 448.086 1143.812 438.847
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Material Boundary Material Boundary
1228.192 450.354 0.000 387.500
1228.192 456.104 27.994 387.564
49.614 387.564
Material Boundary 83.114 387.607
1229.723 450.334 103.116 387.633
1229.723 456.084 125.614 387.662
151.946 387.756
Material Boundary 177171 387.845
1240.193 438.224 268.000 387.845
1240.193 443.974 1642.000 389.616
1786.163 389.802
Material Boundary 1848.701 389.882
1241.724 438.215 1867.512 389.969
1241.724 443.965 1901.032 389.969
1916.339  389.969
Material Boundary 1979.000 390.050
1412.195 455.250
1412.195 461.000 Material Boundary
268.000 462.000
Material Boundary 268.000 460.000
1413.743  455.250 554.200 460.000
1413.743 461.000 555.700 460.000
824.000 460.000
Material Boundary 840.193 460.144
1460.199 431.250 841.706 460.158
1460.199 437.000 1126.178 462.690
1127.707 462.704
Material Boundary 1161.000 463.000
1461.784 431.250 1236.000 462.000
1461.784 437.000 1400.000 461.000
1412.195 461.000
Material Boundary 1413.743 461.000
1498.182 437.250 1698.000 461.000

1498.182 443.000
Material Boundary

Material Boundary 1698.000 463.000
1499.766  437.250 1698.000 461.000
1499.766 443.000 1698.000 455.250

1698.000 455.000
Material Boundary 1718.000 455.000
1473.204 449.250 1718.000 449.250
1473.204 455.000 1718.000 449.000

1738.000 449.000
Material Boundary 1738.000 443.250
1474.788 449.250 1738.000 443.000

1474.788  455.000 1758.000 443.000
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1758.000 437.250 248.000 448.000
1758.000 437.000 248.000 448.250
1778.100 437.000 248.000 454.000
1778.100 431.250 268.000 454.000
1778.100 431.000 268.000 454,250
268.000 460.000
Material Boundary
180.062 426.825 Material Boundary
180.500 427.000 1786.163 426.261
182.423 427.769 1807.462 435.000
183.000 428.000
185.500 429.000 Material Boundary
188.000 430.000 27.994 387.564
27.994 425.566
Material Boundary
267.961 422.659 Material Boundary
268.000 387.845 27.994 425.704
27.994 425.566
Material Boundary 49.614 416.900
161.101 430.894 83.114 416.900
175.665 425.068 103.116 424.994
180.062 426.825 103.116 424.994
Material Boundary Material Boundary
180.062 426.825 83.114 417.000
182.423 426.779 103.116 425.094
347.000 423.600
600.000 423.600 Material Boundary
640.000 424.000 1642.000 389.616
728.000 424.000 1642.000 424.450
1102.000 431.000
1176.000 431.000 Material Boundary
1356.000 428.000 1786.163 426.261
1474.000 427.500 1786.163 389.802
1619.000 426.500
1689.000 426.500 Material Boundary
1790.268 428.336 151.946 434.000
177171 423.910
Material Boundary 177.171 387.845
188.000 430.000
188.000 430.250 Material Boundary
188.000 436.000 29.509 425.094
208.000 436.000 49.614 417.000
208.000 436.250
208.000 442.000 Material Boundary
228.000 442.000 1798.640 432.124
228.000 442.250 1800.121 432.269
228.000 448.000 1800.123 432.269
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151.946 434.000
Material Boundary
1778.100 431.000 External Boundary
1798.640 432.124 1778.100 440.000
1758.000 446.000
Material Boundary 1738.000 452.000
1790.268 428.336 1718.000 458.000
1800.121 432.269 1698.000 464.000
1800.129 432.272 1400.000 464.000
1802.376 433.169 1236.000 465.000
1161.000 466.000
Material Boundary 824.000 463.000
1851.997 427.379 268.000 463.000
1851.997 427.279 248.000 457.000
1867.512 420.900 228.000 451.000
1901.032 420.900 208.000 445,000
1918.472 427.900 188.000 439.000
1918.472 428.000 171.455 434.000
161.101 430.894
Material Boundary 153.335 434.000
1851.997 427.379 151.946 434.000
1867.512 421.000 125.614 434.000
1901.032 421.000 103.116 425.094
1916.925 427.379 29.509 425.094
27.994 425.704
Material Boundary 0.000 426.569
103.116 387.633 0.000 387.500
103.116 424,994 0.000 347.500
103.116 425.094 1979.000 350.000
1979.000 390.050
Material Boundary 1979.000 430.050
49.614 417.000 1918.472 428.000
83.114 417.000 1916.925 427.379
103.116 425.094 1851.997 427.379
103.116 425.094 1833.462 435.000
1807.462 435.000
Material Boundary 1806.964 435.000
83.114 387.607 1802.376 433.169
83.114 416.900
83.114 417.000 Focus/Block Search Window
184.774 426.734
Material Boundary 177.171 423.910
49.614 387.564 348.778 421.533
49.614 416.900 347.000 423.600
Material Boundary Support
151.946 387.756 554.200 454.250

151.946 424.248 554.200 460.000
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Support Support
554.200 460.000 824.000 454.250
268.000 460.000 555.700 454.250
Support Support
268.000 454.000 738.195 454.000
248.000 454.000 738.195 448.250
Support Support
248.000 454.000 739.701 454.000
248.000 448.250 739.701 448.250
Support Support
248.000 448.250 738.195 454.000
493.200 448.250 494.700 454.000
Support Support
493.200 454.000 494.700 454.000
493.200 448.250 494.700 448.250
Support Support
268.000 460.000 494.700 448.250
268.000 454.250 738.195 448.250
Support Support
268.000 454.250 724.201 442.000
554.200 454.250 724.201 436.250
Support Support
555.700 454.250 724.201 436.250
555.700 460.000 467.700 436.250
Support Support
555.700 460.000 467.700 436.250
824.000 460.000 467.700 442.000
Support Support
824.000 460.000 467.700 442.000
840.193 460.144 724.201 442.000
Support Support
840.193 460.144 228.000 448.000
840.193 454.394 228.000 442.250
Support Support
840.193 454.394 248.000 448.000

824.000 454.250 530.200 448.000
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Support Support
530.200 448.000 507.700 436.000
530.200 442.250 507.700 430.250
Support Support
531.700 442.250 506.200 436.000
531.700 448.000 506.200 430.250
Support Support
530.200 442.250 506.200 430.250
228.000 442.250 188.000 430.250
Support Support
228.000 448.000 507.700 430.250
248.000 448.000 824.200 430.252
Support Support
208.000 436.250 824.200 430.252
208.000 442.000 824.200 436.002
Support Support
208.000 442.000 824.200 436.002
228.000 442.000 507.700 436.000
Support Support
228.000 442.000 832.191 442.323
466.200 442.000 832.191 448.073
Support Support
466.200 442.000 833.715 442.336
466.200 436.250 833.715 448.086
Support Support
466.200 436.250 832.191 448.073
208.000 436.250 824.000 448.000
Support Support
188.000 430.250 824.000 448.000
188.000 436.000 531.700 448.000
Support Support
188.000 436.000 531.700 442.250
208.000 436.000 824.000 442.250
Support Support
208.000 436.000 824.000 442.250

506.200 436.000 832.191 442.323
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Support Support
841.706 460.158 824.000 454.000
841.706 454.408 739.701 454.000
Support Support
825.700 436.015 841.706 454.408
825.700 430.265 1126.178  456.940
Support Support
725.697 442.000 1126.178  456.940
725.697 436.250 1126.178  462.690
Support Support
725.697 436.250 1126.178  462.690
824.000 436.250 841.706 460.158
Support Support
824.000 436.250 833.715 448.086
982.197 437.658 1134.188 450.761
Support Support
982.197 437.658 1134.188 450.761
982.197 443.408 1134.188 445.011
Support Support
982.197 443.408 1134.188 445.011
824.000 442.000 833.715 442.336
Support Support
824.000 442.000 825.700 436.015
725.697 442.000 1142.148 438.832
Support Support
739.701 448.250 1142.148 438.832
824.000 448.250 1142.148 433.082
Support Support
824.000 448.250 1142.148 433.082
983.182 449.667 825.700 430.265
Support Support
983.182 449.667 984.724 455.431
983.182 455.417 984.724 449.681
Support Support
983.182 455.417 983.718 443.422
824.000 454.000 983.718 437.672
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Support Support
983.718 437.672 268.000 454.000
1161.000 439.250 493.200 454.000
Support Support
1161.000 439.250 1127.707 462.704
1236.000 438.250 1127.707 456.954
Support Support
1236.000 438.250 1127.707 462.704
1240.193 438.224 1161.000 463.000
Support Support
1240.193 438.224 1161.000 463.000
1240.193  443.974 1236.000 462.000
Support Support
1240.193  443.974 1236.000 462.000
1236.000 444.000 1400.000 461.000
Support Support
1236.000 444.000 1400.000 461.000
1161.000 445.000 1412.195 461.000
Support Support
1161.000 445.000 1412.195 461.000
983.718 443.422 1412.195 455.250
Support Support
984.724 455.431 1412.195 455.250
1161.000 457.000 1400.000 455.250
Support Support
1161.000 457.000 1400.000 455.250
1228.192  456.104 1236.000 456.250
Support Support
1228.192 456.104 1236.000 456.250
1228.192  450.354 1161.000 457.250
Support Support
1228.192 450.354 1161.000 457.250
1161.000 451.250 1127.707 456.954
Support Support
1161.000 451.250 1135.719  450.775
984.724 449.681 1135.719  445.025
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Support Support
1135.719 450.775 1236.000 456.000
1161.000 451.000 1229.723 456.084
Support Support
1161.000 445.250 1236.000 456.000
1135.719  445.025 1400.000 455.000
Support Support
1161.000 445.250 1400.000 455.000
1236.000 444.250 1473.204  455.000
Support Support
1236.000 444.250 1473.204  455.000
1400.000 443.250 1473.204  449.250
Support Support
1400.000 443.250 1474.788 449.250
1436.205 443.250 1474.788 455.000
Support Support
1436.205 443.250 1473.204  449.250
1436.205 449.000 1400.000 449.250
Support Support
1437.780 449.000 1400.000 449.250
1437.780 443.250 1236.000 450.250
Support Support
1436.205 449.000 1241.724 438.215
1400.000 449.000 1241.724  443.965
Support Support
1400.000 449.000 1143.812 438.847
1236.000 450.000 1143.812  433.097
Support Support
1236.000 450.000 1143.812  433.097
1161.000 451.000 1161.000 433.250
Support Support
1229.723 456.084 1161.000 439.000
1229.723 450.334 1143.812 438.847
Support Support
1229.723 450.334 1161.000 439.000
1236.000 450.250 1236.000 438.000
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Support Support
1236.000 438.000 1400.000 443.000
1400.000 437.000 1241.724 443.965
Support Support
1400.000 437.000 1413.743 461.000
1460.199 437.000 1413.743 455.250
Support Support
1460.199 437.000 1413.743  461.000
1460.199 431.250 1698.000 461.000
Support Support
1461.784 431.250 1698.000 461.000
1461.784 437.000 1698.000 455.250
Support Support
1460.199 431.250 1698.000 455.250
1400.000 431.250 1413.743 455.250
Support Support
1400.000 431.250 1474.788 449.250
1236.000 432.250 1718.000 449.250
Support Support
1236.000 432.250 1718.000 449.250
1161.000 433.250 1718.000 455.000
Support Support
1241.724 438.215 1698.000 455.000
1400.000 437.250 1474.788 455.000
Support Support
1400.000 437.250 1461.784 431.250
1498.182 437.250 1778.100 431.250
Support Support
1498.182 443.000 1778.100 431.250
1498.182 437.250 1778.100 437.000
Support Support
1499.766  437.250 1758.000 437.000
1499.766  443.000 1461.784 437.000
Support Support
1498.182 443.000 1437.780 443.250
1400.000 443.000 1738.000 443.250
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Support
1738.000 443.250
1738.000 449.000
Support
1718.000 449.000
1437.780 449.000
Support
1499.766  437.250
1758.000 437.250
Support
1758.000 437.250
1758.000 443.000
Support
1738.000 443.000
1499.766  443.000
Support
1718.000 455.000
1698.000 455.000
Support
1718.000 449.000
1738.000 449.000
Support
1738.000 443.000
1758.000 443.000
Support
1758.000 437.000
1778.100 437.000
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Cross Section ES-1
Global/Circular/Drained/Construction Condition
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Slide Analysis Information

Document Name

File Name: ES-1C-D_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope

Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3
Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off
Random Numbers: Pseudo-random Seed
Random Number Seed: 10116

Random Number Generation Method: Park and

Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Foundation
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW (Drained)
Strength Type: Mohr-Coulomb
Unit Weight: 82 Ib/ft3
Cohesion: 0 psf

Friction Angle: 34 degrees
Water Surface: Water Table
Custom Hu value: 1

Global Minimums

Method: janbu simplified

FS: 1.638200

Center: 95.359, 459.631

Radius: 37.765

Left Slip Surface Endpoint: 94.582, 421.874
Right Slip Surface Endpoint: 121.985, 432.849
Resisting Horizontal Force=3301.78 Ib

Driving Horizontal Force=2015.49 Ib

Method: spencer

FS: 1.665610

Center: 85.873, 478.201

Radius: 56.489

Left Slip Surface Endpoint: 96.883, 422.795
Right Slip Surface Endpoint: 116.152, 430.512
Resisting Moment=44936.4 |b-ft

Driving Moment=26978.9 Ib-ft

Resisting Horizontal Force=735.097 Ib

Driving Horizontal Force=441.338 Ib

Valid / Invalid Surfaces

Method: janbu simplified
Number of Valid Surfaces: 3641
Number of Invalid Surfaces: 1210
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Error Codes:

Error Code -107 reported for 987 surfaces
Error Code -108 reported for 109 surfaces
Error Code -111 reported for 82 surfaces
Error Code -112 reported for 32 surfaces

Method: spencer

Number of Valid Surfaces: 3587

Number of Invalid Surfaces: 1264

Error Codes:

Error Code -107 reported for 987 surfaces
Error Code -108 reported for 146 surfaces
Error Code -111 reported for 85 surfaces
Error Code -112 reported for 46 surfaces

Error Codes

The following errors were encountered during

the computation:

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =

cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor

calculation. This screens out

some slip surfaces which may not be valid in

the context of the analysis, in

hi

particular, deep seated slip surfaces with many

gh negative base angle
slices in the passive zone.

List of All Coordinates

Search Grid

63.738 429.919
126.980 429.919
126.980 504.200
63.738 504.200

Material Boundary

0.000 387.500
50.000 387.500
67.400 387.500
92.400 387.500
124.860 387.500
151.800 387.500
212.080 387.500
Material Boundary
107.691 427.124
107.941 427.124
124.860 427.124
151.800 427.124

Material Boundary

50.000 387.500
50.000 428.000

Material Boundary

67.400 387.500
67.400 421.000

Material Boundary

92.400 387.500
92.400 421.000

Material Boundary

124.860 387.500
124.860 427.124
124.860 434.000
Material Boundary
151.800 387.500
151.800 427.124
External Boundary
50.000 428.000
0.000 428.700
0.000 387.500
0.000 348.000
212.080 348.000
212.080 387.500
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212.080 427.124
151.800 427.124
134.900 434.000
124.860 434.000
107.691 427.124
106.635 426.701
92.400 421.000
67.400 421.000
53.229 426.701

Water Table
0.000 411.097
212.080 411.097
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Cross Section ES-1
Global/Circular/Undrained/Construction Condition
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Slide Analysis Information

Document Name

File Name: ES-1C-U_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius increment: 10

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: Foundation
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW Ave(In+75), 427"
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=75%, 428'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=0%, 427"
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Global Minimums

Method: janbu simplified

FS:1.761540

Center: 98.521, 474.487

Radius: 48.152

Left Slip Surface Endpoint: 108.152, 427.308
Right Slip Surface Endpoint: 124.120, 433.703
Resisting Horizontal Force=644.267 Ib

Driving Horizontal Force=365.742 Ib

Method: spencer

FS: 1.766460

Center: 92.197, 493.057

Radius: 67.662

Left Slip Surface Endpoint: 108.119, 427.295
Right Slip Surface Endpoint: 125.218, 434.000
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Resisting Moment=46814.5 |b-ft
Driving Moment=26501.8 Ib-ft
Resisting Horizontal Force=643.398 Ib
Driving Horizontal Force=364.23 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 3519

Number of Invalid Surfaces: 1332

Error Codes:

Error Code -107 reported for 982 surfaces
Error Code -108 reported for 67 surfaces
Error Code -111 reported for 63 surfaces
Error Code -114 reported for 220 surfaces

Method: spencer

Number of Valid Surfaces: 3476

Number of Invalid Surfaces: 1375

Error Codes:

Error Code -107 reported for 982 surfaces
Error Code -108 reported for 107 surfaces
Error Code -111 reported for 66 surfaces
Error Code -114 reported for 220 surfaces

Error Codes

The following errors were encountered during

the computation:

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-114 = Surface with Reverse Curvature.

List of All Coordinates

Search Grid
63.738 429.919
126.980 429.919
126.980 504.200
63.738 504.200

Material Boundary
0.000 387.500
50.000 387.500
67.400 387.500
92.400 387.500
124.860 387.500
134.900 387.500
151.800 387.500
212.080 387.500

Material Boundary

107.691 427.124
107.941 427.124
124.860 427.124
134.900 427.124
151.800 427.124

Material Boundary

50.000 387.500
50.000 428.000

Material Boundary

67.400 387.500
67.400 421.000

Material Boundary

92.400 387.500
92.400 421.000

Material Boundary

124.860 387.500
124.860 427.124

Material Boundary

151.800 387.500
151.800 427.124
Material Boundary
134.900 387.500
134.900 427.124
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External Boundary
50.000 428.000

0.000 428.700
0.000 387.500
0.000 348.000

212.080 348.000
212.080 387.500
212.080 427.124
151.800 427.124
134.900 434.000
124.860 434.000
107.691 427.124
106.635 426.701
92.400 421.000
67.400 421.000
53.229 426.701

Water Table
0.000 411.097
212.080 411.097
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Client: Honeywell Project: Onondaga Lake Sump Stability

N. Yafrate/R. Kulasingam Date: 12/08/2010

Project/ Proposal No.: GJ4299  Task No.: 05/01

Slide Analysis Information

Document Name

File Name: ES-1F-D_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Foundation
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW (Drained)
Strength Type: Mohr-Coulomb
Unit Weight: 82 Ib/ft3
Cohesion: 0 psf

Friction Angle: 34 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 38 degrees
Water Surface: Water Table
Custom Hu value: 1

Global Minimums

Method: janbu simplified

FS: 1.718150

Center: 99.737, 449.527

Radius: 23.784

Left Slip Surface Endpoint: 107.471, 427.035
Right Slip Surface Endpoint: 109.674, 427.918
Resisting Horizontal Force=3.33995 Ib

Driving Horizontal Force=1.94391 Ib
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Method: spencer

FS:1.718380

Center: 99.737, 449.527

Radius: 23.784

Left Slip Surface Endpoint: 107.471, 427.035
Right Slip Surface Endpoint: 109.674, 427.918
Resisting Moment=85.6105 Ib-ft

Driving Moment=49.8205 |b-ft

Resisting Horizontal Force=3.34044 Ib

Driving Horizontal Force=1.94395 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 3888

Number of Invalid Surfaces: 963

Error Codes:

Error Code -107 reported for 359 surfaces
Error Code -108 reported for 436 surfaces
Error Code -111 reported for 111 surfaces
Error Code -112 reported for 57 surfaces

Method: spencer

Number of Valid Surfaces: 3350

Number of Invalid Surfaces: 1501

Error Codes:

Error Code -107 reported for 359 surfaces
Error Code -108 reported for 658 surfaces
Error Code -111 reported for 424 surfaces
Error Code -112 reported for 60 surfaces

Error Codes

The following errors were encountered during

the computation:

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =

cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor
calculation. This screens out
some slip surfaces which may not be valid in
the context of the analysis, in
particular, deep seated slip surfaces with many
high negative base angle
slices in the passive zone.

List of All Coordinates

Search Grid
58.873 429.919
126.980 429.919
126.980 527.961
58.873 527.961

Material Boundary
0.000 387.500
50.000 387.500
67.400 387.500
92.400 387.500
124.860 387.500
151.800 387.500
212.080 387.500

Material Boundary

107.941 427.124
124.860 427.124
151.800 427.124

Material Boundary

50.000 387.500
50.000 427.900

Material Boundary

67.400 387.500
67.400 420.900
67.400 421.000
Material Boundary
92.400 387.500
92.400 420.900
92.400 421.000
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Material Boundary
124.860 387.500
124.860 427.124
124.860 433.900
Material Boundary
151.800 387.500
151.800 427.124
Material Boundary
50.000 428.000
50.000 427.900
67.400 420.900
92.400 420.900
107.941 427.124
124.860 433.900
124.860 434.000
Material Boundary
52.492 427.000
67.400 421.000
92.400 421.000
107.383 427.000
Material Boundary
107.691 427.124
107.941 427.124
External Boundary
52.492 427.000
50.000 428.000
0.000 428.700
0.000 387.500
0.000 348.000
212.080 348.000
212.080 387.500
212.080 427.124
151.800 427.124
134.900 434.000
124.860 434.000
107.691 427.124
107.383 427.000
Water Table
0.000 411.097
212.080 411.097
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Client: Honeywell Project: Onondaga Lake Sump Stability

N. Yafrate/R. Kulasingam Date: 12/08/2010

Project/ Proposal No.: GJ4299  Task No.: 05/01

Slide Analysis Information

Document Name

File Name: ES-1F-U_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius increment: 10

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: Foundation
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 38 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW Ave(In+75), 427'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=75%, 428’
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=0%, 427’
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Global Minimums
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Method: janbu simplified

FS: 1.748440

Center: 89.050, 485.146

Radius: 60.799

Left Slip Surface Endpoint: 110.906, 428.412
Right Slip Surface Endpoint: 112.398, 429.009
Resisting Horizontal Force=0.411651 Ib
Driving Horizontal Force=0.235439 Ib

Method: spencer

FS: 1.748440

Center: 89.050, 485.146

Radius: 60.799

Left Slip Surface Endpoint: 110.906, 428.412
Right Slip Surface Endpoint: 112.398, 429.009
Resisting Moment=26.9598 Ib-ft

Driving Moment=15.4193 |b-ft

Resisting Horizontal Force=0.411649 Ib
Driving Horizontal Force=0.235438 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 3948

Number of Invalid Surfaces: 903

Error Codes:

Error Code -107 reported for 184 surfaces
Error Code -108 reported for 448 surfaces
Error Code -111 reported for 111 surfaces
Error Code -112 reported for 4 surfaces
Error Code -114 reported for 156 surfaces

Method: spencer

Number of Valid Surfaces: 3645

Number of Invalid Surfaces: 1206

Error Codes:

Error Code -107 reported for 184 surfaces
Error Code -108 reported for 608 surfaces
Error Code -111 reported for 250 surfaces
Error Code -112 reported for 8 surfaces
Error Code -114 reported for 156 surfaces

Error Codes

The following errors were encountered during
the computation:

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =
cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor
calculation. This screens out

some slip surfaces which may not be valid in
the context of the analysis, in

particular, deep seated slip surfaces with many
high negative base angle

slices in the passive zone.

-114 = Surface with Reverse Curvature.

List of All Coordinates

Search Grid
68.626 429.919
126.980 429.919
126.980 514.884
68.626 514.884

Material Boundary
0.000 387.500
50.000 387.500
67.400 387.500
92.400 387.500
107.691 387.500
124.860 387.500
134.900 387.500
151.800 387.500
212.080 387.500

Material Boundary
107.691 427.124
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107.941 427.124 212.080 427.124
124.860 427.124 151.800 427.124
134.900 427.124 134.900 434.000
151.800 427.124 124.860 434.000
107.691 427124
Material Boundary 107.691 427.124
50.000 387.500 107.500 427.047
50.000 427.900 107.383 427.000
Material Boundary Water Table
124.860 387.500 0.000 411.097
124.860 427.124 212.080 411.097
Material Boundary
151.800 387.500
151.800 427.124
Material Boundary
134.900 387.500
134.900 427.124
Material Boundary
50.000 428.000
50.000 427.900
67.400 420.900
92.400 420.900
107.691 427.024
107.691 427124
107.691 427124
Material Boundary
52.492 427.000
67.400 421.000
92.400 421.000
107.383 427.000
Material Boundary
107.691 387.500
107.691 427124
External Boundary
52.492 427.000
50.000 428.000
0.000 428.700
0.000 387.500
0.000 348.000
212.080 348.000
212.080 387.500
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Slide Analysis Information

Document Name

File Name: ES_2C _D_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope

Stability Program

Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3
Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off
Random Numbers: Pseudo-random Seed
Random Number Seed: 10116

Random Number Generation Method: Park and

Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius increment: 10

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: Final Cover Soil
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 38 degrees

Water Surface: Piezometric Line 1
Custom Hu value: 1

Material: SOLW (Drained)
Strength Type: Mohr-Coulomb
Unit Weight: 82 Ib/ft3
Cohesion: 0 psf

Friction Angle: 34 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Global Minimums

Method: janbu simplified
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FS: 1.602520

Center: 1867.735, 472.220

Radius: 51.034

Left Slip Surface Endpoint: 1832.820, 435.000

Right Slip Surface Endpoint: 1867.047, 421.191

Resisting Horizontal Force=5116.9 Ib
Driving Horizontal Force=3193.03 Ib

Method: spencer

FS: 1.627590

Center: 1885.659, 505.214

Radius: 85.678

Left Slip Surface Endpoint: 1842.028, 431.478

Right Slip Surface Endpoint: 1864.806, 422.113

Resisting Moment=75051.7 Ib-ft
Driving Moment=46112.1 |b-ft
Resisting Horizontal Force=807.567 Ib
Driving Horizontal Force=496.172 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 2964

Number of Invalid Surfaces: 1876

Error Codes:

Error Code -103 reported for 61 surfaces
Error Code -106 reported for 7 surfaces
Error Code -107 reported for 1292 surfaces
Error Code -108 reported for 16 surfaces
Error Code -110 reported for 296 surfaces
Error Code -111 reported for 29 surfaces
Error Code -112 reported for 9 surfaces
Error Code -114 reported for 166 surfaces

Method: spencer

Number of Valid Surfaces: 2928

Number of Invalid Surfaces: 1912

Error Codes:

Error Code -103 reported for 61 surfaces
Error Code -106 reported for 7 surfaces
Error Code -107 reported for 1292 surfaces
Error Code -108 reported for 43 surfaces
Error Code -110 reported for 296 surfaces
Error Code -111 reported for 29 surfaces
Error Code -112 reported for 18 surfaces
Error Code -114 reported for 166 surfaces

Error Codes

The following errors were encountered during
the computation:

-103 = Two surface / slope intersections,

but one or more surface / nonslope external
polygon

intersections lie between them. This usually
occurs

when the slip surface extends past the bottom
of the

soil region, but may also occur on a benched

slope model with two sets of Slope Limits.

-106 = Average slice width is less than

0.0001 * (maximum horizontal extent of soil
region).

This limitation is imposed to avoid numerical
errors

which may result from too many slices, or too

small a slip region.

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-110 = The water table or a piezoline

does not span the slip region for a given slip
surface, when Water Surfaces is specified as
the method of pore pressure calculation. If this
error occurs, check that the water table or
piezoline(s) span the appropriate soil cells.

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =
cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor
calculation. This screens out

some slip surfaces which may not be valid in
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slices in the passive zone.

-114 = Surface with Reverse Curvature.

List of All Coordinates

Search Grid
1807.987
1921.508
1921.508
1807.987

428.228
428.228
659.187
659.187

Material Boundary

103.116 425.094
177.171 423.910
204.000 423.550
267.961 422.659
405.000 420.750
472.000 422.050
768.000 422.250
805.000 423.150
925.000 423.250
1165.000 428.350
1347.000 425.150
1436.000 426.150
1642.000 424.450
1786.163 426.261
1805.788 426.613
1833.462 427.072
1851.997 427.379

Material Boundary

188.000 430.000
824.000 430.000
1161.000 433.000
1236.000 432.000
1400.000 431.000

Material Boundary

507.700 430.250
824.000 430.250
824.200 430.252

Material Boundary

0.000 387.500
27.994 387.564
49.614 387.564
83.114 387.607
103.116 387.633
177.171 387.728
268.000 387.845
1786.163  389.802
1805.788  389.827
1833.462 389.873
1851.997  389.904
1867.512  389.947
1901.032  389.969
1918.427  390.050
1979.000 390.050

Material Boundary

180.062 426.825
182.423 427.769
188.000 430.000
Material Boundary
267.961 422.659
268.000 387.845
Material Boundary
175.665 425.068
180.062 426.825
Material Boundary
151.946 434.000
177171 423.910
Material Boundary
180.062 426.825
347.000 423.600
600.000 423.600
640.000 424.000
728.000 424.000
1102.000 431.000
1176.000 431.000
1356.000 428.000
1474.000 427.500
1619.000 426.500
1689.000 426.500

Material Boundary

1786.163 426.261
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1807.462 435.000 1790.268 428.336
Material Boundary Material Boundary
27.994 387.564 1790.268 428.336
27.994 425.704 1799.545 432.039
1800.123 432.269
Material Boundary
49.614 387.564 Material Boundary
49.614 417.000 1833.462 389.873
1833.462 427.072
Material Boundary 1833.462 435.000
83.114 387.607
83.114 417.000 External Boundary
1800.123 432.269
Material Boundary 1461.784 431.250
103.116 387.633 1460.199 431.250
103.116 425.094 1400.000 431.250
1236.000 432.250
Material Boundary 1161.000 433.250
177.171 387.728 1143.812 433.097
177.171 423.910 1142.148 433.082
1125.724 432.936
Material Boundary 1095.091 432.663
1867.512 389.947 825.700 430.265
1867.512 421.000 824.200 430.252
507.700 430.250
Material Boundary 506.200 430.250
1901.032 389.969 188.000 430.250
1901.032 421.000 175.665 425.068
153.335 434.000
Material Boundary 151.946 434.000
1918.427 390.050 125.614 434.000
1918.472 428.000 103.116 425.094
83.114 417.000
Material Boundary 49.614 417.000
1400.000 431.000 27.994 425.704
1798.537 432.039 0.000 426.569
0.000 387.500
Material Boundary 0.000 347.500
1805.788 389.827 1979.000 350.000
1805.788 426.613 1979.000 390.050
1979.000 430.050
Material Boundary 1918.472 428.000
1798.537 432.039 1901.032 421.000
1799.545 432.039 1867.512 421.000
1851.997 427.379
Material Boundary 1833.462 435.000

1689.000 426.500 1807.462 435.000
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1806.964 435.000

Piezo Line
182.423 427.779
347.000 424.600
600.000 424.600
640.000 425.000
728.000 425.000
1102.000 432.000
1176.000 432.000
1356.000 429.000
1474.000 428.500
1619.000 427.500
1689.000 427.500
1790.000 429.000
1792.668 429.000

Water Table
0.000 412.500
204.000 408.550
405.000 405.750
472.000 407.050
557.156 407.108
768.000 407.250
805.000 408.150
925.000 408.250
1165.000 413.350
1347.000 410.150
1436.000 411.150
1642.000 409.450
1768.160 411.260
1841.123 411.953
1979.000 415.050
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Slide Analysis Information

Document Name

File Name: ES_2C_U_Circular-2

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius increment: 10

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: Final Cover Soil
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 38 degrees

Water Surface: Piezometric Line 1
Custom Hu value: 1

Material: SOLW (undrained)
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: SOLW (Drained)
Strength Type: Mohr-Coulomb
Unit Weight: 82 Ib/ft3
Cohesion: 0 psf

Friction Angle: 34 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
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Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=75%, 428.3'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3
Water Surface: None

Material: SOLW U=Ave(In+75), 426.5'
Strength Type: Discrete function

Unit Weight: 82 Ib/ft3

Water Surface: None

Global Minimums

Method: janbu simplified

FS:1.703230

Center: 1910.156, 601.447

Radius: 183.158

Left Slip Surface Endpoint: 1836.537, 433.736
Right Slip Surface Endpoint: 1844.514, 430.456
Resisting Horizontal Force=20.9528 Ib

Driving Horizontal Force=12.3018 Ib

Method: spencer

FS: 1.703430

Center: 1910.156, 601.447

Radius: 183.158

Left Slip Surface Endpoint: 1836.537, 433.736
Right Slip Surface Endpoint: 1844.514, 430.456
Resisting Moment=4149.54 |b-ft

Driving Moment=2435.99 Ib-ft

Resisting Horizontal Force=20.9529 Ib

Driving Horizontal Force=12.3004 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 11733

Number of Invalid Surfaces: 6758

Error Codes:

Error Code -103 reported for 220 surfaces
Error Code -106 reported for 26 surfaces
Error Code -107 reported for 4697 surfaces
Error Code -108 reported for 53 surfaces
Error Code -110 reported for 1147 surfaces
Error Code -111 reported for 40 surfaces
Error Code -112 reported for 123 surfaces

Error Code -114 reported for 452 surfaces

Method: spencer

Number of Valid Surfaces: 11567

Number of Invalid Surfaces: 6924

Error Codes:

Error Code -103 reported for 220 surfaces
Error Code -106 reported for 26 surfaces
Error Code -107 reported for 4697 surfaces
Error Code -108 reported for 189 surfaces
Error Code -110 reported for 1147 surfaces
Error Code -111 reported for 40 surfaces
Error Code -112 reported for 153 surfaces
Error Code -114 reported for 452 surfaces

Error Codes

The following errors were encountered during
the computation:

-103 = Two surface / slope intersections,

but one or more surface / nonslope external
polygon

intersections lie between them. This usually
occurs

when the slip surface extends past the bottom
of the

soil region, but may also occur on a benched

slope model with two sets of Slope Limits.

-106 = Average slice width is less than

0.0001 * (maximum horizontal extent of sail
region).

This limitation is imposed to avoid numerical
errors

which may result from too many slices, or too

small a slip region.

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small
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(0.1 is an arbitrary number).

-110 = The water table or a piezoline

does not span the slip region for a given slip
surface, when Water Surfaces is specified as
the method of pore pressure calculation. If this
error occurs, check that the water table or
piezoline(s) span the appropriate soil cells.

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =
cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor
calculation. This screens out

some slip surfaces which may not be valid in
the context of the analysis, in

particular, deep seated slip surfaces with many
high negative base angle

slices in the passive zone.

-114 = Surface with Reverse Curvature.

List of All Coordinates

Search Grid
1807.987 428.228
1921.508 428.228
1921.508 659.187
1807.987 659.187
Material Boundary
103.116 425.094
177171 423.910
204.000 423.550
267.961 422.659
405.000 420.750
472.000 422.050
768.000 422.250
805.000 423.150
925.000 423.250
1165.000 428.350
1347.000 425.150
1436.000 426.150
1642.000 424.450
1786.163 426.261
1805.788 426.613

1833.462 427.072
1851.997 427.379

Material Boundary

188.000 430.000
824.000 430.000
1161.000 433.000
1236.000 432.000
1400.000 431.000
Material Boundary
507.700 430.250
824.000 430.250
824.200 430.252

Material Boundary

0.000 387.500
27.994 387.564
49.614 387.564
83.114 387.607
103.116 387.633
177.171 387.728
268.000 387.845
1786.163  389.802
1805.788  389.827
1833.462 389.873
1851.997  389.904
1867.512  389.947
1901.032  389.969
1918.427  390.050
1979.000 390.050

Material Boundary

180.062 426.825
182.423 427.769
188.000 430.000
Material Boundary
267.961 422.659
268.000 387.845
Material Boundary
175.665 425.068
180.062 426.825
Material Boundary
151.946 434.000
177171 423.910
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1918.472  428.000
Material Boundary
180.062 426.825 Material Boundary
347.000 423.600 1400.000 431.000
600.000 423.600 1798.537 432.039
640.000 424.000
728.000 424.000 Material Boundary
1102.000 431.000 1805.788 389.827
1176.000 431.000 1805.788 426.613
1356.000 428.000
1474.000 427.500 Material Boundary
1619.000 426.500 1798.537 432.039
1689.000 426.500 1799.545 432.039

Material Boundary

1786.163 426.261
1807.462 435.000

Material Boundary

27.994 387.564
27.994 425.704
Material Boundary
49.614 387.564
49.614 417.000
Material Boundary
83.114 387.607
83.114 417.000

Material Boundary

103.116 387.633
103.116 425.094

Material Boundary

177.171 387.728
177.171 423.910

Material Boundary

1867.512  389.947
1867.512  421.000

Material Boundary

1901.032  389.969
1901.032  421.000

Material Boundary

1918.427  390.050

Material Boundary

1689.000 426.500
1790.268 428.336

Material Boundary

1790.268 428.336
1799.545 432.039
1800.123  432.269

Material Boundary

1833.462 389.873
1833.462 427.072
1833.462 435.000

Material Boundary

1786.163  389.802
1786.163 426.261

External Boundary

1800.123  432.269
1461.784  431.250
1460.199  431.250
1400.000 431.250
1236.000 432.250
1161.000 433.250
1143.812  433.097
1142.148 433.082
1125.724  432.936
1095.091  432.663
825.700 430.265
824.200 430.252
507.700 430.250
506.200 430.250
188.000 430.250
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175.665 425.068 1436.000 411.150
1563.335 434.000 1642.000 409.450
151.946 434.000 1768.160 411.260
125.614 434.000 1841.123 411.953
103.116 425.094 1979.000 415.050
83.114 417.000
49.614 417.000
27.994 425.704
0.000 426.569
0.000 387.500
0.000 347.500
1979.000 350.000
1979.000 390.050
1979.000 430.050
1918.472 428.000
1901.032 421.000
1867.512 421.000
1851.997 427.379
1833.462 435.000
1807.462 435.000
1806.964 435.000
Piezo Line
182.423 427.779
347.000 424.600
600.000 424.600
640.000  425.000
728.000  425.000
1102.000 432.000
1176.000 432.000
1356.000 429.000
1474.000 428.500
1619.000 427.500
1689.000 427.500
1790.000 429.000
1792.668 429.000
Water Table
0.000 412.500
204.000  408.550
405.000  405.750
472.000 407.050
557.156 407.108
768.000  407.250
805.000 408.150
925.000 408.250
1165.000 413.350
1347.000 410.150
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Global/Circular/Drained/Operation Condition
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Slide Analysis Information

Document Name

File Name: ES_2F D_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Final Cover Soil
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 38 degrees

Water Surface: Piezometric Line 1
Custom Hu value: 1

Material: SOLW (Drained)
Strength Type: Mohr-Coulomb
Unit Weight: 82 Ib/ft3
Cohesion: 0 psf

Friction Angle: 34 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dredge Material
Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 15 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Tube Interface (Horizontal)
Strength Type: Mohr-Coulomb

Unit Weight: 86 Ib/ft3

Cohesion: 0 psf

Friction Angle: 15 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Tub-Tube Interface (Vertical)
Strength Type: Mohr-Coulomb
Unit Weight: 43 Ib/ft3
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Cohesion: 0 psf

Friction Angle: 0.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Gravel Interface

Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Support Properties

Support: Geotube
Geotube

Support Type: GeoTextile
Force Application: Passive

Force Orientation: Tangent to Slip Surface

Anchorage: Both Ends

Shear Strength Model: Linear
Strip Coverage: 100 percent
Tensile Strength: 1600 Ib/ft

Pullout Strength Adhesion: 5 Ib/ft2
Pullout Strength Friction Angle: 40 degrees

Global Minimums

Method: janbu simplified
FS: 1.669400
Center: 1760.838, 553.063

Radius: 121.595

Left Slip Surface Endpoint: 1678.056, 464.000
Right Slip Surface Endpoint: 1793.014, 435.803
Resisting Horizontal Force=53230.9 Ib

Driving Horizontal Force=31886.1 Ib

Method: spencer

FS: 1.661020

Center: 1760.838, 553.063

Radius: 121.595

Left Slip Surface Endpoint: 1678.056, 464.000
Right Slip Surface Endpoint: 1793.014, 435.803
Resisting Moment=7.01242e+006 Ib-ft

Driving Moment=4.22175e+006 Ib-ft

Resisting Horizontal Force=53376 Ib

Driving Horizontal Force=32134.4 Ib

Valid / Invalid Surfaces

Method: janbu simplified

Number of Valid Surfaces: 2522

Number of Invalid Surfaces: 2318

Error Codes:

Error Code -103 reported for 338 surfaces
Error Code -106 reported for 4 surfaces
Error Code -107 reported for 346 surfaces
Error Code -108 reported for 140 surfaces
Error Code -110 reported for 1294 surfaces
Error Code -111 reported for 82 surfaces
Error Code -112 reported for 114 surfaces

Method: spencer

Number of Valid Surfaces: 2227

Number of Invalid Surfaces: 2613

Error Codes:

Error Code -103 reported for 338 surfaces
Error Code -106 reported for 4 surfaces
Error Code -107 reported for 346 surfaces
Error Code -108 reported for 158 surfaces
Error Code -110 reported for 1294 surfaces
Error Code -111 reported for 353 surfaces
Error Code -112 reported for 120 surfaces

Error Codes

The following errors were encountered during

the computation:
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-103 = Two surface / slope intersections,
but one or more surface / nonslope external
polygon List of All Coordinates
intersections lie between them. This usually
occurs Search Grid
when the slip surface extends past the bottom 1731.473 427.325
of the 1917.452 427.325
soil region, but may also occur on a benched 1917.452 647.367
slope model with two sets of Slope Limits. 1731.473 647.367
-106 = Average slice width is less than Material Boundary
0.0001 * (maximum horizontal extent of soil 103.116 425.094
region). 125.614 424.602
This limitation is imposed to avoid numerical 151.946 424.248
errors 177.171 423.910
which may result from too many slices, or too 204.000 423.550
small a slip region. 267.961 422.659
405.000 420.750
-107 = Total driving moment or 472.000 422.050
total driving force is negative. This will occur 768.000 422.250
if the wrong failure direction is specified, 805.000 423.150
or if high external or anchor loads are applied 925.000 423.250
against the failure direction. 1165.000 428.350
1347.000 425.150
-108 = Total driving moment 1436.000 426.150
or total driving force < 0.1. This is to 1642.000 424.450
limit the calculation of extremely high safety 1786.163 426.261
factors if the driving force is very small 1807.462 426.623
(0.1 is an arbitrary number). 1833.462 427.064
1851.997 427.379
-110 = The water table or a piezoline
does not span the slip region for a given slip Material Boundary
surface, when Water Surfaces is specified as 188.000 430.000
the method of pore pressure calculation. If this 824.000 430.000
error occurs, check that the water table or 1161.000 433.000
piezoline(s) span the appropriate soil cells. 1236.000 432.000
1400.000 431.000
-111 = safety factor equation did not converge 1778.100 431.000
-112 = The coefficient M-Alpha = Material Boundary
cos(alpha)(1+tan(alpha)tan(phi)/F) 188.000 430.250
< 0.2 for the final iteration of the safety factor 506.200 430.250
calculation. This screens out 507.700 430.250
some slip surfaces which may not be valid in 824.000 430.250
the context of the analysis, in 824.200 430.252
particular, deep seated slip surfaces with many 825.700 430.265
high negative base angle 1142.148 433.082

slices in the passive zone. 1143.812 433.097
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1161.000 433.250 982.197 443.408
1236.000 432.250 983.718 443.422
1400.000 431.250 1161.000 445.000
1460.199 431.250 1236.000 444.000
1461.784 431.250 1240.193 443.974
1778.100 431.250 1241.724 443.965
1400.000 443.000
Material Boundary 1498.182 443.000
208.000 436.000 1499.766  443.000
506.200 436.000 1738.000 443.000
507.700 436.000
824.000 436.000 Material Boundary
824.200 436.002 228.000 442.250
825.700 436.015 530.200 442.250
1142.148 438.832 531.700 442.250
1143.812 438.847 824.000 442.250
1161.000 439.000 832.191 442.323
1236.000 438.000 833.715 442.336
1400.000 437.000 1134.188 445.011
1460.199 437.000 1135.719 445.025
1461.784 437.000 1161.000 445.250
1758.000 437.000 1236.000 444.250
1400.000 443.250
Material Boundary 1436.205 443.250
208.000 436.250 1437.780 443.250
466.200 436.250 1738.000 443.250
467.700 436.250
724.201 436.250 Material Boundary
725.697 436.250 248.000 448.000
824.000 436.250 530.200 448.000
982.197 437.658 531.700 448.000
983.718 437.672 824.000 448.000
1161.000 439.250 832.191 448.073
1236.000 438.250 833.715 448.086
1240.193 438.224 1134.188 450.761
1241.724 438.215 1135.719  450.775
1400.000 437.250 1161.000 451.000
1498.182 437.250 1236.000 450.000
1499.766 437.250 1400.000 449.000
1758.000 437.250 1436.205 449.000
1437.780 449.000
Material Boundary 1718.000 449.000
228.000 442.000
466.200 442.000 Material Boundary
467.700 442.000 248.000 448.250
724.201 442.000 493.200 448.250
725.697 442.000 494.700 448.250

824.000 442.000 738.195 448.250
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739.701 448.250 506.200 430.250
824.000 448.250 506.200 436.000
983.182 449.667
984.724 449.681 Material Boundary
1161.000 451.250 507.700 430.250
1228.192 450.354 507.700 436.000
1229.723 450.334
1236.000 450.250 Material Boundary
1400.000 449.250 466.200 436.250
1473.204 449.250 466.200 442.000
1474.788 449.250
1718.000 449.250 Material Boundary
467.700 436.250
Material Boundary 467.700 442.000
268.000 454.000
493.200 454.000 Material Boundary
494.700 454.000 530.200 442.250
738.195 454.000 530.200 448.000
739.701 454.000
824.000 454.000 Material Boundary
983.182 455.417 531.700 442.250
984.724 455.431 531.700 448.000
1161.000 457.000
1228.192 456.104 Material Boundary
1229.723 456.084 493.200 448.250
1236.000 456.000 493.200 454.000
1400.000 455.000
1473.204 455.000 Material Boundary
1474.788 455.000 494.700 448.250
1698.000 455.000 494.700 454.000
Material Boundary Material Boundary
268.000 454.250 554.200 454.250
554.200 454.250 554.200 460.000
555.700 454.250
824.000 454.250 Material Boundary
840.193 454.394 555.700 454.250
841.706 454.408 555.700 460.000
1126.178 456.940
1127.707 456.954 Material Boundary
1161.000 457.250 824.200 430.252
1236.000 456.250 824.200 436.002
1400.000 455.250
1412.195 455.250 Material Boundary
1413.743  455.250 825.700 430.265
1698.000 455.250 825.700 436.015

Material Boundary Material Boundary
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724.201 436.250 1134.188 445.011
724.201 442.000 1134.188 450.761
Material Boundary Material Boundary
725.697 436.250 1135.719  445.025
725.697 442.000 1135.719 450.775
Material Boundary Material Boundary
738.195 448.250 1436.205 443.250
738.195 454.000 1436.205 449.000
Material Boundary Material Boundary
739.701 448.250 1437.780 443.250
739.701 454.000 1437.780 449.000
Material Boundary Material Boundary
840.193 454,394 1126.178 456.940
840.193 460.144 1126.178 462.690
Material Boundary Material Boundary
841.706 454.408 1127.707 456.954
841.706 460.158 1127.707 462.704
Material Boundary Material Boundary
832.191 442.323 1142.148 433.082
832.191 448.073 1142.148 438.832
Material Boundary Material Boundary
833.715 442.336 1143.812 433.097
833.715 448.086 1143.812 438.847
Material Boundary Material Boundary
982.197 437.658 1228.192 450.354
982.197 443.408 1228.192 456.104
Material Boundary Material Boundary
983.182 449.667 1229.723 450.334
983.182 455.417 1229.723 456.084
Material Boundary Material Boundary
983.718 437.672 1240.193 438.224
983.718 443.422 1240.193 443.974
Material Boundary Material Boundary
984.724 449.681 1241.724 438.215
984.724 455.431 1241.724 443.965

Material Boundary

Material Boundary
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1412.195  455.250
1412.195 461.000

Material Boundary
1413.743 455.250
1413.743 461.000

Material Boundary
1460.199 431.250
1460.199 437.000

Material Boundary
1461.784 431.250
1461.784 437.000

Material Boundary
1498.182 437.250
1498.182 443.000

Material Boundary
1499.766 437.250
1499.766  443.000

Material Boundary
1473.204 449.250
1473.204 455.000

Material Boundary
1474.788 449.250
1474.788 455.000

Material Boundary

0.000 387.500
27.994 387.564
49.614 387.564
83.114 387.607
103.116 387.633
125.614 387.662
151.946 387.696
177.171 387.728
268.000 387.845
1642.000 389.616
1786.163  389.802
1807.462 389.829
1833.462 389.862
1848.701  389.882
1867.512  389.969
1901.032  389.969

1918.472 389.972
1979.000 390.050
Material Boundary
268.000 462.000
268.000 460.000
554.200 460.000
555.700 460.000
824.000 460.000
840.193 460.144
841.706 460.158
1126.178 462.690
1127.707 462.704
1161.000 463.000
1236.000 462.000
1400.000 461.000
1412.195 461.000
1413.743 461.000
1698.000 461.000
Material Boundary
1698.000 463.000
1698.000 461.000
1698.000 455.250
1698.000 455.000
1718.000 455.000
1718.000 449.250
1718.000 449.000
1738.000 449.000
1738.000 443.250
1738.000 443.000
1758.000 443.000
1758.000 437.250
1758.000 437.000
1778.100 437.000
1778.100 431.250
1778.100 431.000

Material Boundary

180.062 426.825
180.500 427.000
182.423 427.769
183.000 428.000
185.500 429.000
188.000 430.000

Material Boundary

267.961 422.659
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268.000 387.845 27.994 387.564
27.994 425.566
Material Boundary
161.101 430.894 Material Boundary
175.665 425.068 49.614 387.564
180.062 426.825 49.614 416.900
49.614 417.000
Material Boundary
151.946 434.000 Material Boundary
177.171 423.910 83.114 387.607
83.114 416.900
Material Boundary 83.114 417.000
180.062 426.825
182.423 426.779 Material Boundary
347.000 423.600 177171 423.910
600.000 423.600 177.171 387.728
640.000 424.000
728.000 424.000 Material Boundary
1102.000 431.000 27.994 425.704
1176.000 431.000 27.994 425.566
1356.000 428.000 49.614 416.900
1474.000 427.500 83.114 416.900
1619.000 426.500 103.116 424.994
1689.000 426.500 103.116 424.994
1790.268 428.336 103.116 425.094
103.116 425.094
Material Boundary 83.114 417.000
188.000 430.000 49.614 417.000
188.000 430.250
188.000 436.000 Material Boundary
208.000 436.000 83.114 417.000
208.000 436.250 103.116 425.094
208.000 442.000
228.000 442.000 Material Boundary
228.000 442.250 1642.000 389.616
228.000 448.000 1642.000 424.450
248.000 448.000
248.000 448.250 Material Boundary
248.000 454.000 125.614 387.662
268.000 454.000 125.614 424.602
268.000 454.250 125.614 434.000

268.000 460.000
Material Boundary

Material Boundary 151.946 387.696
1786.163 426.261 151.946 424.248
1807.462 435.000 151.946 434.000

Material Boundary Material Boundary
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29.509 425.094 1901.032 420.900

49.614 417.000
Material Boundary

Material Boundary
1798.640 432.124
1800.121 432.269
1800.123 432.269

1918.472  389.972
1918.472  427.900

External Boundary

1778.100  440.000

Material Boundary 1758.000 446.000
1778.100 431.000 1738.000 452.000
1798.640 432.124 1718.000 458.000

1698.000 464.000

Material Boundary 1400.000 464.000
1790.268 428.336 1236.000 465.000
1800.121 432.269 1161.000 466.000
1800.129 432.272 824.000 463.000
1802.376  433.169 268.000 463.000

248.000 457.000

Material Boundary 228.000 451.000
1851.997 427.379 208.000 445.000
1851.997 427.279 188.000 439.000
1867.512 420.900 171.455 434.000
1901.032 420.900 161.101 430.894
1918.472 427.900 153.335 434.000
1918.472 428.000 151.946 434.000

142.619 434.000

Material Boundary 129.614 434.000
1852.919 427.000 125.614 434.000
1867.512 421.000 103.116 425.094
1901.032 421.000 29.509 425.094
1915.980 427.000 27.994 425.704

0.000 426.569

Material Boundary 0.000 387.500
1807.462 389.829 0.000 347.500
1807.462 426.623 1979.000 350.000
1807.462 435.000 1979.000 390.050

1979.000 430.050

Material Boundary 1918.472 428.000
1833.462 389.862 1916.925 427.379
1833.462 427.064 1915.980 427.000
1833.462 435.000 1852.919 427.000

1851.997 427.379

Material Boundary 1833.462 435.000
1867.512 389.969 1807.462 435.000
1867.512 420.900 1806.964 435.000

1802.376 433.169
Material Boundary
1901.032 389.969 Piezo Line
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182.423 427.779 248.000 448.250

347.000 424.600 493.200 448.250

600.000 424.600

640.000 425.000 Support

728.000 425.000 493.200 454.000

1102.000 432.000 493.200 448.250

1176.000 432.000

1356.000 429.000 Support

1474.000 428.500 268.000 460.000

1619.000 427.500 268.000 454.250

1689.000 427.500

1790.000 429.000 Support

1792.668 429.000 268.000 454.250

554.200 454.250

Water Table

0.000 412.500 Support

204.000 408.550 555.700 454.250

405.000 405.750 555.700 460.000

472.000 407.050

557.156 407.108 Support

768.000 407.250 555.700 460.000

805.000 408.150 824.000 460.000

925.000 408.250

1165.000 413.350 Support

1347.000 410.150 824.000 460.000

1436.000 411.150 840.193 460.144

1642.000 409.450

1768.160 411.260 Support

1841.123  411.953 840.193 460.144

1979.000 415.050 840.193 454,394
Support Support

554.200 454.250 840.193 454.394

554.200 460.000 824.000 454.250
Support Support

554.200 460.000 824.000 454.250

268.000 460.000 555.700 454.250
Support Support

268.000 454.000 738.195 454.000

248.000 454.000 738.195 448.250
Support Support

248.000 454.000 739.701 454.000

248.000 448.250 739.701 448.250

Support Support
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738.195 454.000 228.000 448.000
494.700 454.000 248.000 448.000
Support Support
494.700 454.000 208.000 436.250
494.700 448.250 208.000 442.000
Support Support
494.700 448.250 208.000 442.000
738.195 448.250 228.000 442.000
Support Support
724.201 442.000 228.000 442.000
724.201 436.250 466.200 442.000
Support Support
724.201 436.250 466.200 442.000
467.700 436.250 466.200 436.250
Support Support
467.700 436.250 466.200 436.250
467.700 442.000 208.000 436.250
Support Support
467.700 442.000 188.000 430.250
724.201 442.000 188.000 436.000
Support Support
228.000 448.000 188.000 436.000
228.000 442.250 208.000 436.000
Support Support
248.000 448.000 208.000 436.000
530.200 448.000 506.200 436.000
Support Support
530.200 448.000 507.700 436.000
530.200 442.250 507.700 430.250
Support Support
531.700 442.250 506.200 436.000
531.700 448.000 506.200 430.250
Support Support
530.200 442.250 506.200 430.250
228.000 442.250 188.000 430.250

Support Support
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507.700 430.250 725.697 436.250
824.200 430.252 824.000 436.250
Support Support
824.200 430.252 824.000 436.250
824.200 436.002 982.197 437.658
Support Support
824.200 436.002 982.197 437.658
507.700 436.000 982.197 443.408
Support Support
832.191 442.323 982.197 443.408
832.191 448.073 824.000 442.000
Support Support
833.715 442.336 824.000 442.000
833.715 448.086 725.697 442.000
Support Support
832.191 448.073 739.701 448.250
824.000 448.000 824.000 448.250
Support Support
824.000 448.000 824.000 448.250
531.700 448.000 983.182 449.667
Support Support
531.700 442.250 983.182 449.667
824.000 442.250 983.182 455.417
Support Support
824.000 442.250 983.182 455.417
832.191 442.323 824.000 454.000
Support Support
841.706 460.158 824.000 454.000
841.706 454.408 739.701 454.000
Support Support
825.700 436.015 841.706 454.408
825.700 430.265 1126.178  456.940
Support Support
725.697 442.000 1126.178  456.940
725.697 436.250 1126.178  462.690

Support Support
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1126.178  462.690 1240.193 438.224
841.706 460.158 1240.193  443.974
Support Support
833.715 448.086 1240.193  443.974
1134.188 450.761 1236.000 444.000
Support Support
1134.188 450.761 1236.000 444.000
1134.188 445.011 1161.000 445.000
Support Support
1134.188 445.011 1161.000 445.000
833.715 442.336 983.718 443.422
Support Support
825.700 436.015 984.724 455.431
1142.148 438.832 1161.000 457.000
Support Support
1142.148 438.832 1161.000 457.000
1142.148 433.082 1228.192 456.104
Support Support
1142.148 433.082 1228.192 456.104
825.700 430.265 1228.192  450.354
Support Support
984.724 455.431 1228.192 450.354
984.724 449.681 1161.000 451.250
Support Support
983.718 443.422 1161.000 451.250
983.718 437.672 984.724 449.681
Support Support
983.718 437.672 268.000 454.000
1161.000 439.250 493.200 454.000
Support Support
1161.000 439.250 1127.707 462.704
1236.000 438.250 1127.707 456.954
Support Support
1236.000 438.250 1127.707 462.704
1240.193 438.224 1161.000 463.000
Support Support
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1161.000 463.000 1236.000 444.250
1236.000 462.000 1400.000 443.250
Support Support
1236.000 462.000 1400.000 443.250
1400.000 461.000 1436.205 443.250
Support Support
1400.000 461.000 1436.205 443.250
1412.195 461.000 1436.205 449.000
Support Support
1412.195 461.000 1437.780  449.000
1412.195 455.250 1437.780 443.250
Support Support
1412.195 455.250 1436.205 449.000
1400.000 455.250 1400.000 449.000
Support Support
1400.000 455.250 1400.000 449.000
1236.000 456.250 1236.000 450.000
Support Support
1236.000 456.250 1236.000 450.000
1161.000 457.250 1161.000 451.000
Support Support
1161.000 457.250 1229.723 456.084
1127.707 456.954 1229.723 450.334
Support Support
1135.719  450.775 1229.723 450.334
1135.719  445.025 1236.000 450.250
Support Support
1135.719  450.775 1236.000 456.000
1161.000 451.000 1229.723 456.084
Support Support
1161.000 445.250 1236.000 456.000
1135.719  445.025 1400.000 455.000
Support Support
1161.000 445.250 1400.000 455.000
1236.000 444.250 1473.204  455.000
Support Support
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1473.204  455.000 1461.784 431.250
1473.204  449.250 1461.784  437.000
Support Support
1474.788 449.250 1460.199 431.250
1474.788 455.000 1400.000 431.250
Support Support
1473.204  449.250 1400.000 431.250
1400.000 449.250 1236.000 432.250
Support Support
1400.000 449.250 1236.000 432.250
1236.000 450.250 1161.000 433.250
Support Support
1241.724 438.215 1241.724 438.215
1241.724  443.965 1400.000 437.250
Support Support
1143.812  438.847 1400.000 437.250
1143.812  433.097 1498.182 437.250
Support Support
1143.812  433.097 1498.182  443.000
1161.000 433.250 1498.182 437.250
Support Support
1161.000 439.000 1499.766  437.250
1143.812 438.847 1499.766  443.000
Support Support
1161.000 439.000 1498.182  443.000
1236.000 438.000 1400.000 443.000
Support Support
1236.000 438.000 1400.000 443.000
1400.000 437.000 1241.724  443.965
Support Support
1400.000 437.000 1413.743  461.000
1460.199 437.000 1413.743  455.250
Support Support
1460.199  437.000 1413.743  461.000
1460.199 431.250 1698.000 461.000
Support Support
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1698.000 461.000
1698.000 455.250
Support
1698.000 455.250
1413.743  455.250
Support
1474.788 449.250
1718.000 449.250
Support
1718.000 449.250
1718.000 455.000
Support
1698.000 455.000
1474.788 455.000
Support
1461.784 431.250
1778.100 431.250
Support
1778.100 431.250
1778.100 437.000
Support
1758.000 437.000
1461.784 437.000
Support
1437.780 443.250
1738.000 443.250
Support
1738.000 443.250
1738.000 449.000
Support
1718.000 449.000
1437.780 449.000
Support
1499.766  437.250
1758.000 437.250
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Cross Section ES-2
Global/Circular/Undrained/Operation Condition
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Project/ Proposal No.: GJ4299  Task No.: 05/01

Slide Analysis Information

Document Name

File Name: ES_2F U_Circular

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius increment: 10

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: Final Cover Soil
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 38 degrees

Water Surface: Piezometric Line 1
Custom Hu value: 1

Material: SOLW (undrained)
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: Dredge Material
Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 15 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Tube Interface (Horizontal)
Strength Type: Mohr-Coulomb

Unit Weight: 86 Ib/ft3

Cohesion: 0 psf

Friction Angle: 15 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Tub-Tube Interface (Vertical)
Strength Type: Mohr-Coulomb

Unit Weight: 43 Ib/ft3

Cohesion: 0 psf

Friction Angle: 0.1 degrees
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Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Gravel Interface
Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=Ave(In+75), 435'

Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: SOLW Ave. 431.2'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: None

Material: SOLW U=75%, 427.4'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3
Water Surface: None

Material: SOLW U=75%, 424.5'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3
Water Surface: None

Material: SOLW U=75%, 428.3'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3
Water Surface: None

Material: SOLW U=Ave(In+75), 426.5'
Strength Type: Discrete function

Unit Weight: 82 Ib/ft3

Water Surface: None

Support Properties

Support: Geotube

Geotube

Support Type: GeoTextile

Force Application: Passive

Force Orientation: Tangent to Slip Surface
Anchorage: Both Ends

Shear Strength Model: Linear

Strip Coverage: 100 percent

Tensile Strength: 1600 Ib/ft

Pullout Strength Adhesion: 5 Ib/ft2

Pullout Strength Friction Angle: 40 degrees

Global Minimums

Method: janbu simplified

FS: 1.462040

Center: 1769.018, 529.931

Radius: 132.892

Left Slip Surface Endpoint: 1653.634, 464.000
Right Slip Surface Endpoint: 1853.074, 427.000
Resisting Horizontal Force=139382 Ib

Driving Horizontal Force=95333.8 Ib

Method: spencer

FS: 1.540900

Center: 1769.018, 529.931

Radius: 132.892

Left Slip Surface Endpoint: 1653.634, 464.000
Right Slip Surface Endpoint: 1853.074, 427.000
Resisting Moment=2.12731e+007 Ib-ft

Driving Moment=1.38057e+007 Ib-ft

Resisting Horizontal Force=139105 Ib

Driving Horizontal Force=90275 Ib

Valid / Invalid Surfaces




Geosyntec®

consultants
Page of
Written by: Y. Cho Date:  12/07/2010 ReVb‘;Wed N. Yafrate/R. Kulasingam Date:  12/08/2010
Client: Honeywell Project: Onondaga Lake Sump Stability ~ Project/ Proposal No.: GJ4299  Task No.: 05/01

Method: janbu simplified

Number of Valid Surfaces: 17016

Number of Invalid Surfaces: 11595

Error Codes:

Error Code -103 reported for 1718 surfaces
Error Code -106 reported for 27 surfaces
Error Code -107 reported for 539 surfaces
Error Code -108 reported for 399 surfaces
Error Code -110 reported for 7285 surfaces
Error Code -111 reported for 16 surfaces
Error Code -112 reported for 273 surfaces
Error Code -114 reported for 1338 surfaces

Method: spencer

Number of Valid Surfaces: 14998

Number of Invalid Surfaces: 13613

Error Codes:

Error Code -103 reported for 1718 surfaces
Error Code -106 reported for 27 surfaces
Error Code -107 reported for 539 surfaces
Error Code -108 reported for 515 surfaces
Error Code -110 reported for 7285 surfaces
Error Code -111 reported for 1871 surfaces
Error Code -112 reported for 320 surfaces
Error Code -114 reported for 1338 surfaces

Error Codes

The following errors were encountered during
the computation:

-103 = Two surface / slope intersections,

but one or more surface / nonslope external
polygon

intersections lie between them. This usually
occurs

when the slip surface extends past the bottom
of the

soil region, but may also occur on a benched

slope model with two sets of Slope Limits.

-106 = Average slice width is less than

0.0001 * (maximum horizontal extent of sail
region).

This limitation is imposed to avoid numerical
errors

which may result from too many slices, or too

small a slip region.

-107 = Total driving moment or

total driving force is negative. This will occur
if the wrong failure direction is specified,

or if high external or anchor loads are applied
against the failure direction.

-108 = Total driving moment

or total driving force < 0.1. This is to

limit the calculation of extremely high safety
factors if the driving force is very small

(0.1 is an arbitrary number).

-110 = The water table or a piezoline

does not span the slip region for a given slip
surface, when Water Surfaces is specified as
the method of pore pressure calculation. If this
error occurs, check that the water table or
piezoline(s) span the appropriate soil cells.

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha =
cos(alpha)(1+tan(alpha)tan(phi)/F)

< 0.2 for the final iteration of the safety factor
calculation. This screens out

some slip surfaces which may not be valid in
the context of the analysis, in

particular, deep seated slip surfaces with many
high negative base angle

slices in the passive zone.

-114 = Surface with Reverse Curvature.

List of All Coordinates

Search Grid
1725.878 431.250
1905.627 431.250
1905.627 666.204
1725.878 666.204

Material Boundary
103.116 425.094
125.614 424.602
151.946 424.248
177171 423.910
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204.000 423.550 1143.812 438.847
267.961 422.659 1161.000 439.000
405.000 420.750 1236.000 438.000
472.000 422.050 1400.000 437.000
768.000 422.250 1460.199 437.000
805.000 423.150 1461.784 437.000
925.000 423.250 1758.000 437.000
1165.000 428.350
1347.000 425.150 Material Boundary
1436.000 426.150 208.000 436.250
1642.000 424.450 466.200 436.250
1786.163 426.261 467.700 436.250
1807.462 426.623 724.201 436.250
1833.462 427.064 725.697 436.250
1851.997 427.379 824.000 436.250
982.197 437.658
Material Boundary 983.718 437.672
188.000 430.000 1161.000 439.250
824.000 430.000 1236.000 438.250
1161.000 433.000 1240.193 438.224
1236.000 432.000 1241.724 438.215
1400.000 431.000 1400.000 437.250
1778.100 431.000 1498.182 437.250
1499.766 437.250
Material Boundary 1758.000 437.250
188.000 430.250
506.200 430.250 Material Boundary
507.700 430.250 228.000 442.000
824.000 430.250 466.200 442.000
824.200 430.252 467.700 442.000
825.700 430.265 724.201 442.000
1142.148 433.082 725.697 442.000
1143.812 433.097 824.000 442.000
1161.000 433.250 982.197 443.408
1236.000 432.250 983.718 443.422
1400.000 431.250 1161.000 445.000
1460.199 431.250 1236.000 444.000
1461.784 431.250 1240.193 443.974
1778.100 431.250 1241.724 443.965
1400.000 443.000
Material Boundary 1498.182 443.000
208.000 436.000 1499.766  443.000
506.200 436.000 1738.000 443.000
507.700 436.000
824.000 436.000 Material Boundary
824.200 436.002 228.000 442.250
825.700 436.015 530.200 442.250

1142.148 438.832 531.700 442.250
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824.000 442.250 493.200 454.000
832.191 442.323 494.700 454.000
833.715 442.336 738.195 454.000
1134.188 445.011 739.701 454.000
1135.719  445.025 824.000 454.000
1161.000 445.250 983.182 455.417
1236.000 444.250 984.724 455.431
1400.000 443.250 1161.000 457.000
1436.205 443.250 1228.192 456.104
1437.780 443.250 1229.723 456.084
1738.000 443.250 1236.000 456.000
1400.000 455.000
Material Boundary 1473.204 455.000
248.000 448.000 1474788 455.000
530.200 448.000 1698.000 455.000
531.700 448.000
824.000 448.000 Material Boundary
832.191 448.073 268.000 454.250
833.715 448.086 554.200 454.250
1134.188 450.761 555.700 454.250
1135.719  450.775 824.000 454.250
1161.000 451.000 840.193 454.394
1236.000 450.000 841.706 454.408
1400.000 449.000 1126.178 456.940
1436.205 449.000 1127.707 456.954
1437.780 449.000 1161.000 457.250
1718.000 449.000 1236.000 456.250
1400.000 455.250
Material Boundary 1412.195 455.250
248.000 448.250 1413.743 455.250
493.200 448.250 1698.000 455.250
494.700 448.250
738.195 448.250 Material Boundary
739.701 448.250 506.200 430.250
824.000 448.250 506.200 436.000
983.182 449.667
984.724 449.681 Material Boundary
1161.000 451.250 507.700 430.250
1228.192 450.354 507.700 436.000
1229.723 450.334
1236.000 450.250 Material Boundary
1400.000 449.250 466.200 436.250
1473.204 449.250 466.200 442.000
1474.788 449.250
1718.000 449.250 Material Boundary
467.700 436.250
Material Boundary 467.700 442.000
268.000 454.000
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Material Boundary Material Boundary
530.200 442.250 840.193 454.394
530.200 448.000 840.193 460.144
Material Boundary Material Boundary
531.700 442.250 841.706 454.408
531.700 448.000 841.706 460.158
Material Boundary Material Boundary
493.200 448.250 832.191 442.323
493.200 454.000 832.191 448.073
Material Boundary Material Boundary
494.700 448.250 833.715 442.336
494.700 454.000 833.715 448.086
Material Boundary Material Boundary
554.200 454.250 982.197 437.658
554.200 460.000 982.197 443.408
Material Boundary Material Boundary
555.700 454.250 983.182 449.667
555.700 460.000 983.182 455.417
Material Boundary Material Boundary
824.200 430.252 983.718 437.672
824.200 436.002 983.718 443.422
Material Boundary Material Boundary
825.700 430.265 984.724 449.681
825.700 436.015 984.724 455.431
Material Boundary Material Boundary
724.201 436.250 1134.188 445.011
724.201 442.000 1134.188 450.761
Material Boundary Material Boundary
725.697 436.250 1135.719 445.025
725.697 442.000 1135.719 450.775
Material Boundary Material Boundary
738.195 448.250 1436.205 443.250
738.195 454.000 1436.205 449.000
Material Boundary Material Boundary
739.701 448.250 1437.780 443.250
739.701 454.000 1437.780 449.000
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Material Boundary
1126.178 456.940
1126.178 462.690

Material Boundary
1127.707 456.954
1127.707 462.704

Material Boundary
1142.148 433.082
1142.148 438.832

Material Boundary
1143.812 433.097
1143.812 438.847

Material Boundary
1228.192 450.354
1228.192 456.104

Material Boundary

1229.723  450.334
1229.723 456.084

Material Boundary

1240.193  438.224
1240.193 443.974

Material Boundary

1241.724 438.215
1241.724  443.965

Material Boundary

1412.195  455.250
1412.195 461.000

Material Boundary

1413.743  455.250
1413.743  461.000

Material Boundary

1460.199  431.250
1460.199  437.000

Material Boundary

1461.784  431.250
1461.784  437.000

Material Boundary

1498.182  437.250
1498.182  443.000

Material Boundary

1499.766  437.250
1499.766  443.000

Material Boundary

1473.204  449.250
1473.204  455.000

Material Boundary

1474.788  449.250
1474.788 455.000

Material Boundary

0.000 387.500
27.994 387.564
49.614 387.564
83.114 387.607
103.116 387.633
125.614 387.662
151.946 387.696
177.171 387.728
268.000 387.845
1642.000 389.616
1786.163  389.802
1807.462 389.829
1833.462 389.862
1848.701  389.882
1851.997  389.897
1867.512  389.969
1901.032  389.969
1918.472  389.972
1979.000 390.050

Material Boundary

268.000 462.000
268.000 460.000
554.200 460.000
555.700 460.000
824.000 460.000
840.193 460.144
841.706 460.158
1126.178  462.690
1127.707  462.704
1161.000 463.000
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1236.000 462.000 347.000 423.600
1400.000 461.000 600.000 423.600
1412.195 461.000 640.000 424.000
1413.743 461.000 728.000 424.000
1698.000 461.000 1102.000 431.000
1176.000 431.000
Material Boundary 1356.000 428.000
1698.000 463.000 1474.000 427.500
1698.000 461.000 1619.000 426.500
1698.000 455.250 1689.000 426.500
1698.000 455.000 1790.268 428.336
1718.000 455.000
1718.000 449.250 Material Boundary
1718.000 449.000 188.000 430.000
1738.000 449.000 188.000 430.250
1738.000 443.250 188.000 436.000
1738.000 443.000 208.000 436.000
1758.000 443.000 208.000 436.250
1758.000 437.250 208.000 442.000
1758.000 437.000 228.000 442.000
1778.100 437.000 228.000 442.250
1778.100 431.250 228.000 448.000
1778.100 431.000 248.000 448.000
248.000 448.250
Material Boundary 248.000 454.000
180.062 426.825 268.000 454.000
180.500 427.000 268.000 454,250
182.423 427.769 268.000 460.000
183.000 428.000
185.500 429.000 Material Boundary
188.000 430.000 1786.163 426.261
1807.462 435.000
Material Boundary
267.961 422.659 Material Boundary
268.000 387.845 27.994 387.564
27.994 425.566
Material Boundary
161.101 430.894 Material Boundary
175.665 425.068 49.614 387.564
180.062 426.825 49.614 416.900
49.614 417.000
Material Boundary
151.946 434.000 Material Boundary
177171 423.910 83.114 387.607
83.114 416.900
Material Boundary 83.114 417.000
180.062 426.825
182.423 426.779 Material Boundary
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177.171 423.910 1800.121  432.269
177.171 387.728 1800.129 432.272
1802.376  433.169
Material Boundary
27.994 425.704 Material Boundary
27.994 425.566 1851.997 427.379
49.614 416.900 1851.997 427.279
83.114 416.900 1867.512  420.900
103.116 424,994 1901.032  420.900
103.116 424,994 1918.472  427.900
103.116 425.094 1918.472  428.000
103.116 425.094
83.114 417.000 Material Boundary
49.614 417.000 1852.920 427.000
1867.512 421.000
Material Boundary 1901.032 421.000
83.114 417.000 1915.979  427.000

103.116 425.094
Material Boundary

Material Boundary 1833.462 389.862
1642.000 389.616 1833.462 427.064
1642.000 424.450 1833.462 435.000

Material Boundary Material Boundary
125.614 387.662 1918.472 389.972
125.614 424.602 1918.472 427.900

125.614 434.000
Material Boundary

Material Boundary 1786.163 426.261
151.946 387.696 1786.163 389.802
151.946 424.248
151.946 434.000 Material Boundary

1851.997 389.897

Material Boundary 1851.997 427.279
29.509 425.094
49.614 417.000 Material Boundary

1807.462 389.829

Material Boundary 1807.462 426.623
1798.640 432.124
1800.121 432.269 External Boundary
1800.123 432.269 1778.100 440.000

1758.000 446.000

Material Boundary 1738.000 452.000
1778.100 431.000 1718.000 458.000
1798.640 432.124 1698.000 464.000

1400.000 464.000

Material Boundary 1236.000 465.000

1790.268 428.336 1161.000 466.000



Page

Geosyntec®
consultants

of

Written by: Y. Cho Date:  12/07/2010 ReVb‘;Wed N. Yafrate/R. Kulasingam Date:  12/08/2010
Client: Honeywell Project: Onondaga Lake Sump Stability ~ Project/ Proposal No.: GJ4299  Task No.: 05/01
824.000  463.000 0.000 412.500
268.000  463.000 204.000  408.550
248.000  457.000 405.000  405.750
228.000  451.000 472.000  407.050
208.000  445.000 557.156  407.108
188.000  439.000 768.000  407.250
171.455  434.000 805.000  408.150
161.101 430.894 925.000  408.250
153.335  434.000 1165.000 413.350
151.946  434.000 1347.000 410.150
142.619  434.000 1436.000 411.150
129.614  434.000 1642.000 409.450
125.614  434.000 1768.160 411.260
103.116  425.094 1841.123  411.953
29.509 425.094 1979.000 415.050
27.994 425.704
0.000 426.569 Support
0.000 387.500 554.200  454.250
0.000 347.500 554.200  460.000
1979.000 350.000
1979.000 390.050 Support
1979.000 430.050 554.200  460.000
1918.472  428.000 268.000  460.000
1916.925 427.379
1915.979  427.000 Support
1852.920 427.000 268.000  454.000
1851.997 427.379 248.000  454.000
1833.462 435.000
1807.462 435.000 Support
1806.964 435.000 248.000  454.000
1802.376  433.169 248.000  448.250
Piezo Line Support
182.423  427.779 248.000  448.250
347.000  424.600 493.200  448.250
600.000  424.600
640.000  425.000 Support
728.000  425.000 493.200  454.000
1102.000 432.000 493.200  448.250
1176.000 432.000
1356.000 429.000 Support
1474.000 428.500 268.000  460.000
1619.000 427.500 268.000  454.250
1689.000 427.500
1790.000 429.000 Support
1792.668 429.000 268.000  454.250
554.200  454.250

Water Table
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Support Support
555.700 454.250 724.201 436.250
555.700 460.000 467.700 436.250
Support Support
555.700 460.000 467.700 436.250
824.000 460.000 467.700 442.000
Support Support
824.000 460.000 467.700 442.000
840.193 460.144 724.201 442.000
Support Support
840.193 460.144 228.000 448.000
840.193 454.394 228.000 442.250
Support Support
840.193 454.394 248.000 448.000
824.000 454.250 530.200 448.000
Support Support
824.000 454.250 530.200 448.000
555.700 454.250 530.200 442.250
Support Support
738.195 454.000 531.700 442.250
738.195 448.250 531.700 448.000
Support Support
739.701 454.000 530.200 442.250
739.701 448.250 228.000 442.250
Support Support
738.195 454.000 228.000 448.000
494.700 454.000 248.000 448.000
Support Support
494.700 454.000 208.000 436.250
494.700 448.250 208.000 442.000
Support Support
494.700 448.250 208.000 442.000
738.195 448.250 228.000 442.000
Support Support
724.201 442.000 228.000 442.000

724.201 436.250 466.200 442.000
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Support Support
466.200 442.000 833.715 442.336
466.200 436.250 833.715 448.086
Support Support
466.200 436.250 832.191 448.073
208.000 436.250 824.000 448.000
Support Support
188.000 430.250 824.000 448.000
188.000 436.000 531.700 448.000
Support Support
188.000 436.000 531.700 442.250
208.000 436.000 824.000 442.250
Support Support
208.000 436.000 824.000 442.250
506.200 436.000 832.191 442.323
Support Support
507.700 436.000 841.706 460.158
507.700 430.250 841.706 454.408
Support Support
506.200 436.000 825.700 436.015
506.200 430.250 825.700 430.265
Support Support
506.200 430.250 725.697 442.000
188.000 430.250 725.697 436.250
Support Support
507.700 430.250 725.697 436.250
824.200 430.252 824.000 436.250
Support Support
824.200 430.252 824.000 436.250
824.200 436.002 982.197 437.658
Support Support
824.200 436.002 982.197 437.658
507.700 436.000 982.197 443.408
Support Support
832.191 442.323 982.197 443.408

832.191 448.073 824.000 442.000
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Support Support
824.000 442.000 825.700 436.015
725.697 442.000 1142.148 438.832
Support Support
739.701 448.250 1142.148 438.832
824.000 448.250 1142.148 433.082
Support Support
824.000 448.250 1142.148 433.082
983.182 449.667 825.700 430.265
Support Support
983.182 449.667 984.724 455.431
983.182 455.417 984.724 449.681
Support Support
983.182 455.417 983.718 443.422
824.000 454.000 983.718 437.672
Support Support
824.000 454.000 983.718 437.672
739.701 454.000 1161.000 439.250
Support Support
841.706 454.408 1161.000 439.250
1126.178  456.940 1236.000 438.250
Support Support
1126.178  456.940 1236.000 438.250
1126.178  462.690 1240.193 438.224
Support Support
1126.178  462.690 1240.193 438.224
841.706 460.158 1240.193  443.974
Support Support
833.715 448.086 1240.193  443.974
1134.188 450.761 1236.000 444.000
Support Support
1134.188 450.761 1236.000 444.000
1134.188 445.011 1161.000 445.000
Support Support
1134.188 445.011 1161.000 445.000
833.715 442.336 983.718 443.422
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Support Support
984.724 455.431 1412.195 455.250
1161.000 457.000 1400.000 455.250
Support Support
1161.000 457.000 1400.000 455.250
1228.192 456.104 1236.000 456.250
Support Support
1228.192  456.104 1236.000 456.250
1228.192  450.354 1161.000 457.250
Support Support
1228.192  450.354 1161.000 457.250
1161.000 451.250 1127.707 456.954
Support Support
1161.000 451.250 1135.719 450.775
984.724 449.681 1135.719  445.025
Support Support
268.000 454.000 1135.719  450.775
493.200 454.000 1161.000 451.000
Support Support
1127.707 462.704 1161.000 445.250
1127.707 456.954 1135.719  445.025
Support Support
1127.707 462.704 1161.000 445.250
1161.000 463.000 1236.000 444.250
Support Support
1161.000 463.000 1236.000 444.250
1236.000 462.000 1400.000 443.250
Support Support
1236.000 462.000 1400.000 443.250
1400.000 461.000 1436.205 443.250
Support Support
1400.000 461.000 1436.205 443.250
1412.195 461.000 1436.205 449.000
Support Support
1412.195 461.000 1437.780  449.000
1412.195 455.250 1437.780 443.250
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Support Support
1436.205 449.000 1241.724 438.215
1400.000 449.000 1241.724 443.965
Support Support
1400.000 449.000 1143.812 438.847
1236.000 450.000 1143.812 433.097
Support Support
1236.000 450.000 1143.812 433.097
1161.000 451.000 1161.000 433.250
Support Support
1229.723 456.084 1161.000 439.000
1229.723 450.334 1143.812 438.847
Support Support
1229.723 450.334 1161.000 439.000
1236.000 450.250 1236.000 438.000
Support Support
1236.000 456.000 1236.000 438.000
1229.723 456.084 1400.000 437.000
Support Support
1236.000 456.000 1400.000 437.000
1400.000 455.000 1460.199 437.000
Support Support
1400.000 455.000 1460.199 437.000
1473.204 455.000 1460.199 431.250
Support Support
1473.204 455.000 1461.784 431.250
1473.204 449.250 1461.784 437.000
Support Support
1474.788 449.250 1460.199 431.250
1474.788 455.000 1400.000 431.250
Support Support
1473.204 449.250 1400.000 431.250
1400.000 449.250 1236.000 432.250
Support Support
1400.000 449.250 1236.000 432.250
1236.000 450.250 1161.000 433.250
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Support
1241.724  438.215
1400.000 437.250
Support
1400.000 437.250
1498.182 437.250
Support
1498.182 443.000
1498.182 437.250
Support
1499.766  437.250
1499.766  443.000
Support
1498.182 443.000
1400.000 443.000
Support
1400.000 443.000
1241.724  443.965
Support
1413.743  461.000
1413.743  455.250
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Cross Section ES-2
Liner Waste Block/Operation Condition
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Slide Analysis Information

Document Name

File Name: ES_2F U LWB

Project Settings

Project Title: SLIDE - An Interactive Slope
Stability Program

Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and
Miller v.3

Analysis Methods

Analysis Methods used:
Janbu simplified
Spencer

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled

Left Projection Angle (Start Angle): 95
Left Projection Angle (End Angle): 175
Right Projection Angle (Start Angle): 5
Right Projection Angle (End Angle): 85
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Material Properties

Material: Final Cover Soil
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Dike Soil

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 35 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Gravel

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3

Cohesion: 0 psf

Friction Angle: 38 degrees

Water Surface: Piezometric Line 1
Custom Hu value: 1

Material: SOLW (undrained)
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: Dredge Material
Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 15 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Tube Interface (Horizontal)
Strength Type: Mohr-Coulomb

Unit Weight: 86 Ib/ft3

Cohesion: 0 psf

Friction Angle: 15 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Tub-Tube Interface (Vertical)
Strength Type: Mohr-Coulomb
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Unit Weight: 43 Ib/ft3
Cohesion: 0 psf

Friction Angle: 0.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Tube-Gravel Interface
Strength Type: Mohr-Coulomb
Unit Weight: 86 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Liner

Strength Type: Mohr-Coulomb
Unit Weight: 100 Ib/ft3
Cohesion: 0 psf

Friction Angle: 19 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 37 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: SOLW U=Ave(In+75), 435'

Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: Water Table
Custom Hu value: 1

Material: SOLW Ave. 431.2'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3

Water Surface: None

Material: SOLW U=75%, 427.4'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3
Water Surface: None

Material: SOLW U=75%, 424.5'
Strength Type: Discrete function

Unit Weight: 82 Ib/ft3
Water Surface: None

Material: SOLW U=75%, 428.3'
Strength Type: Discrete function
Unit Weight: 82 Ib/ft3
Water Surface: None

Material: SOLW U=Ave(In+75), 426.5'
Strength Type: Discrete function

Unit Weight: 82 Ib/ft3

Water Surface: None

Support Properties

Support: Geotube

Geotube

Support Type: GeoTextile

Force Application: Passive

Force Orientation: Tangent to Slip Surface
Anchorage: Both Ends

Shear Strength Model: Linear

Strip Coverage: 100 percent

Tensile Strength: 1600 Ib/ft

Pullout Strength Adhesion: 5 Ib/ft2

Pullout Strength Friction Angle: 40 degrees

Global Minimums

Method: janbu simplified

FS: 2.075860

Axis Location: 1766.378, 589.660

Left Slip Surface Endpoint: 1667.298, 464.000
Right Slip Surface Endpoint: 1807.457, 435.000
Resisting Horizontal Force=81704.8 Ib

Driving Horizontal Force=39359.5 Ib

Method: spencer

FS:2.087100

Axis Location: 1766.378, 589.660

Left Slip Surface Endpoint: 1667.298, 464.000
Right Slip Surface Endpoint: 1807.457, 435.000
Resisting Moment=1.3733e+007 Ib-ft

Driving Moment=6.57997e+006 Ib-ft

Resisting Horizontal Force=81650.4 Ib

Driving Horizontal Force=39121.5 Ib

Valid / Invalid Surfaces
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< 0.2 for the final iteration of the safety factor

Method: janbu simplified calculation. This screens out

Number of Valid Surfaces: 2085 some slip surfaces which may not be valid in
Number of Invalid Surfaces: 2915 the context of the analysis, in

Error Codes: particular, deep seated slip surfaces with many
Error Code -105 reported for 1634 surfaces high negative base angle

Error Code -108 reported for 527 surfaces slices in the passive zone.

Error Code -110 reported for 253 surfaces

Error Code -111 reported for 1 surface -1000 = No valid slip surfaces are generated
Error Code -112 reported for 486 surfaces at a grid center. Unable to draw a surface.

Error Code -1000 reported for 14 surfaces

Method: spencer List of All Coordinates
Number of Valid Surfaces: 407
Number of Invalid Surfaces: 4593 Block Search Polyline
Error Codes: 1786.163  426.261
Error Code -105 reported for 1634 surfaces 1794.559 426.404
Error Code -108 reported for 651 surfaces 1851.997 427.379
Error Code -110 reported for 253 surfaces 1867.512 420.900
Error Code -111 reported for 1419 surfaces
Error Code -112 reported for 622 surfaces Material Boundary
Error Code -1000 reported for 14 surfaces 103.116 425.094
125.614 424.602
Error Codes 151.946  424.248
177.171 423.910
The following errors were encountered during 204.000 423.550
the computation: 267.961 422.659
405.000 420.750
-105 = More than two surface / slope 472.000 422.050
intersections with no valid slip surface. 768.000 422.250
805.000 423.150
-108 = Total driving moment 925.000 423.250
or total driving force < 0.1. This is to 1165.000 428.350
limit the calculation of extremely high safety 1347.000 425.150
factors if the driving force is very small 1436.000 426.150
(0.1 is an arbitrary number). 1642.000 424.450
1786.163 426.261
-110 = The water table or a piezoline 1807.462 426.623
does not span the slip region for a given slip 1833.462 427.064
surface, when Water Surfaces is specified as 1851.997 427.379
the method of pore pressure calculation. If this
error occurs, check that the water table or Material Boundary
piezoline(s) span the appropriate soil cells. 188.000 430.000
824.000 430.000
-111 = safety factor equation did not converge 1161.000 433.000
1236.000 432.000
-112 = The coefficient M-Alpha = 1400.000 431.000

cos(alpha)(1+tan(alpha)tan(phi)/F) 1778.100 431.000
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1499.766 437.250
Material Boundary 1758.000 437.250
188.000 430.250
506.200 430.250 Material Boundary
507.700 430.250 228.000 442.000
824.000 430.250 466.200 442.000
824.200 430.252 467.700 442.000
825.700 430.265 724.201 442.000
1142.148 433.082 725.697 442.000
1143.812 433.097 824.000 442.000
1161.000 433.250 982.197 443.408
1236.000 432.250 983.718 443.422
1400.000 431.250 1161.000 445.000
1460.199 431.250 1236.000 444.000
1461.784 431.250 1240.193 443.974
1778.100 431.250 1241.724  443.965
1400.000 443.000
Material Boundary 1498.182 443.000
208.000 436.000 1499.766  443.000
506.200 436.000 1738.000 443.000
507.700 436.000
824.000 436.000 Material Boundary
824.200 436.002 228.000 442.250
825.700 436.015 530.200 442.250
1142.148 438.832 531.700 442.250
1143.812 438.847 824.000 442.250
1161.000 439.000 832.191 442.323
1236.000 438.000 833.715 442.336
1400.000 437.000 1134.188 445.011
1460.199 437.000 1135.719  445.025
1461.784 437.000 1161.000 445.250
1758.000 437.000 1236.000 444.250
1400.000 443.250
Material Boundary 1436.205 443.250
208.000 436.250 1437.780 443.250
466.200 436.250 1738.000 443.250
467.700 436.250
724.201 436.250 Material Boundary
725.697 436.250 248.000 448.000
824.000 436.250 530.200 448.000
982.197 437.658 531.700 448.000
983.718 437.672 824.000 448.000
1161.000 439.250 832.191 448.073
1236.000 438.250 833.715 448.086
1240.193 438.224 1134.188 450.761
1241.724 438.215 1135.719 450.775
1400.000 437.250 1161.000 451.000
1498.182 437.250 1236.000 450.000
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1400.000 449.000 1126.178 456.940
1436.205 449.000 1127.707 456.954
1437.780 449.000 1161.000 457.250
1718.000 449.000 1236.000 456.250
1400.000 455.250
Material Boundary 1412.195 455.250
248.000 448.250 1413.743  455.250
493.200 448.250 1698.000 455.250
494.700 448.250
738.195 448.250 Material Boundary
739.701 448.250 506.200 430.250
824.000 448.250 506.200 436.000
983.182 449.667
984.724 449.681 Material Boundary
1161.000 451.250 507.700 430.250
1228.192 450.354 507.700 436.000
1229.723 450.334
1236.000 450.250 Material Boundary
1400.000 449.250 466.200 436.250
1473.204  449.250 466.200 442.000
1474.788 449.250
1718.000 449.250 Material Boundary
467.700 436.250
Material Boundary 467.700 442.000
268.000 454.000
493.200 454.000 Material Boundary
494.700 454.000 530.200 442.250
738.195 454.000 530.200 448.000
739.701 454.000
824.000 454.000 Material Boundary
983.182 455.417 531.700 442.250
984.724 455.431 531.700 448.000
1161.000 457.000
1228.192 456.104 Material Boundary
1229.723 456.084 493.200 448.250
1236.000 456.000 493.200 454.000
1400.000 455.000
1473.204 455.000 Material Boundary
1474.788 455.000 494.700 448.250
1698.000 455.000 494.700 454.000
Material Boundary Material Boundary
268.000 454,250 554.200 454.250
554.200 454,250 554.200 460.000
555.700 454.250
824.000 454.250 Material Boundary
840.193 454.394 555.700 454.250

841.706 454.408 5565.700 460.000



Geosyntec®

consultants
Page of
Written by: Y. Cho Date:  12/07/2010 Revbi;.wed N. Yafrate/R. Kulasingam Date:  12/08/2010
Client: Honeywell Project: Onondaga Lake Sump Stability Project/ Proposal No.: GJ4299  Task No.: 05/01
Material Boundary Material Boundary
824.200 430.252 983.718 437.672
824.200 436.002 983.718 443.422
Material Boundary Material Boundary
825.700 430.265 984.724 449.681
825.700 436.015 984.724 455.431
Material Boundary Material Boundary
724.201 436.250 1134.188 445.011
724.201 442.000 1134.188 450.761
Material Boundary Material Boundary
725.697 436.250 1135.719 445.025
725.697 442.000 1135.719 450.775
Material Boundary Material Boundary
738.195 448.250 1436.205 443.250
738.195 454.000 1436.205 449.000
Material Boundary Material Boundary
739.701 448.250 1437.780 443.250
739.701 454.000 1437.780 449.000
Material Boundary Material Boundary
840.193 454.394 1126.178 456.940
840.193 460.144 1126.178 462.690
Material Boundary Material Boundary
841.706 454.408 1127.707 456.954
841.706 460.158 1127.707 462.704
Material Boundary Material Boundary
832.191 442.323 1142.148 433.082
832.191 448.073 1142.148 438.832
Material Boundary Material Boundary
833.715 442.336 1143.812 433.097
833.715 448.086 1143.812 438.847
Material Boundary Material Boundary
982.197 437.658 1228.192 450.354
982.197 443.408 1228.192 456.104
Material Boundary Material Boundary
983.182 449.667 1229.723 450.334
983.182 455.417 1229.723 456.084
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151.946 387.696
Material Boundary 177171 387.728
1240.193 438.224 268.000 387.845
1240.193 443.974 1642.000 389.616
1786.163 389.802
Material Boundary 1807.462 389.829
1241.724 438.215 1833.462 389.862
1241.724 443.965 1848.701 389.882
1851.997 389.897
Material Boundary 1867.512 389.969
1412.195 455.250 1901.032 389.969
1412.195 461.000 1918.472 389.972
1979.000 390.050
Material Boundary
1413.743  455.250 Material Boundary
1413.743  461.000 268.000 462.000
268.000 460.000
Material Boundary 554.200 460.000
1460.199 431.250 555.700 460.000
1460.199 437.000 824.000 460.000
840.193 460.144
Material Boundary 841.706 460.158
1461.784 431.250 1126.178 462.690
1461.784 437.000 1127.707 462.704
1161.000 463.000
Material Boundary 1236.000 462.000
1498.182 437.250 1400.000 461.000
1498.182 443.000 1412.195 461.000
1413.743 461.000
Material Boundary 1698.000 461.000
1499.766  437.250
1499.766  443.000 Material Boundary
1698.000 463.000
Material Boundary 1698.000 461.000
1473.204 449.250 1698.000 455.250
1473.204 455.000 1698.000 455.000
1718.000 455.000
Material Boundary 1718.000 449.250
1474.788 449.250 1718.000 449.000
1474.788 455.000 1738.000 449.000
1738.000 443.250
Material Boundary 1738.000 443.000
0.000 387.500 1758.000 443.000
27.994 387.564 1758.000 437.250
49.614 387.564 1758.000 437.000
83.114 387.607 1778.100 437.000
103.116 387.633 1778.100 431.250

125.614 387.662 1778.100 431.000
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248.000 448.250
Material Boundary 248.000 454.000
180.062 426.825 268.000 454.000
180.500 427.000 268.000 454,250
182.423 427.769 268.000 460.000
183.000 428.000
185.500 429.000 Material Boundary
188.000 430.000 1786.163 426.261
1807.462 435.000
Material Boundary
267.961 422.659 Material Boundary
268.000 387.845 27.994 387.564
27.994 425.566
Material Boundary
161.101 430.894 Material Boundary
175.665 425.068 49.614 387.564
180.062 426.825 49.614 416.900
49.614 417.000
Material Boundary
151.946 434.000 Material Boundary
177171 423.910 83.114 387.607
83.114 416.900
Material Boundary 83.114 417.000
180.062 426.825
182.423 426.779 Material Boundary
347.000 423.600 177171 423.910
600.000 423.600 177.171 387.728
640.000 424.000
728.000 424.000 Material Boundary
1102.000 431.000 27.994 425.704
1176.000 431.000 27.994 425.566
1356.000 428.000 49.614 416.900
1474.000 427.500 83.114 416.900
1619.000 426.500 103.116 424.994
1689.000 426.500 103.116 424.994
1790.268 428.336 103.116 425.094
103.116 425.094
Material Boundary 83.114 417.000
188.000 430.000 49.614 417.000
188.000 430.250
188.000 436.000 Material Boundary
208.000 436.000 83.114 417.000
208.000 436.250 103.116 425.094
208.000 442.000
228.000 442.000 Material Boundary
228.000 442.250 1642.000 389.616
228.000 448.000 1642.000 424.450
248.000 448.000
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Material Boundary

Material Boundary

125.614 387.662
125.614 424.602
125.614 434.000
Material Boundary
151.946 387.696
151.946 424.248
151.946 434.000
Material Boundary
29.509 425.094
49.614 417.000

Material Boundary
1798.640 432.124
1800.121 432.269
1800.123 432.269

Material Boundary
1778.100 431.000
1798.640 432.124

Material Boundary
1790.268 428.336
1800.121 432.269
1800.129 432.272
1802.376  433.169

Material Boundary

1851.997 427.379
1851.997 427.279
1867.512 420.900
1901.032 420.900
1918.472 427.900
1918.472 428.000
Material Boundary
1851.997 427.379
1867.512 421.000
1901.032 421.000
1916.925 427.379
Material Boundary
1833.462 389.862
1833.462 427.064
1833.462 435.000

1918.472 389.972
1918.472 427.900
Material Boundary
1786.163 426.261
1786.163 389.802
Material Boundary
1851.997 389.897
1851.997 427.279
Material Boundary
1807.462 389.829
1807.462 426.623
External Boundary
1778.100 440.000
1758.000 446.000
1738.000 452.000
1718.000 458.000
1698.000 464.000
1400.000 464.000
1236.000 465.000
1161.000 466.000
824.000 463.000
268.000 463.000
248.000 457.000
228.000 451.000
208.000 445.000
188.000 439.000
171.455 434.000
161.101 430.894
153.335 434.000
151.946 434.000
142.619 434.000
129.614 434.000
125.614 434.000
103.116 425.094
29.509 425.094
27.994 425.704
0.000 426.569
0.000 387.500
0.000 347.500
1979.000 350.000
1979.000 390.050
1979.000 430.050
1918.472 428.000
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1916.925 427.379
1851.997 427.379 Support
1833.462 435.000 554.200 460.000
1807.462 435.000 268.000 460.000
1806.964 435.000
1802.376  433.169 Support
268.000 454.000
Piezo Line 248.000 454.000
182.423 427.779
347.000 424.600 Support
600.000 424.600 248.000 454.000
640.000 425.000 248.000 448.250
728.000 425.000
1102.000 432.000 Support
1176.000 432.000 248.000 448.250
1356.000 429.000 493.200 448.250
1474.000 428.500
1619.000 427.500 Support
1689.000 427.500 493.200 454.000
1790.000 429.000 493.200 448.250
1792.668 429.000
Support
Water Table 268.000 460.000
0.000 412.500 268.000 454.250
204.000 408.550
405.000 405.750 Support
472.000 407.050 268.000 454.250
557.156 407.108 554.200 454.250
768.000 407.250
805.000 408.150 Support
925.000 408.250 555.700 454.250
1165.000 413.350 555.700 460.000
1347.000 410.150
1436.000 411.150 Support
1642.000 409.450 555.700 460.000
1768.160 411.260 824.000 460.000
1841.123  411.953
1979.000 415.050 Support
824.000 460.000
Focus/Block Search Window 840.193 460.144
1622.658 427.750
1622.668 424.610 Support
1786.163  426.261 840.193 460.144
1791.352  428.390 840.193 454.394
Support Support
554.200 454.250 840.193 454.394
554.200 460.000 824.000 454.250
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Support Support
824.000 454,250 530.200 448.000
555.700 454,250 530.200 442.250
Support Support
738.195 454.000 531.700 442.250
738.195 448.250 531.700 448.000
Support Support
739.701 454.000 530.200 442.250
739.701 448.250 228.000 442.250
Support Support
738.195 454.000 228.000 448.000
494.700 454.000 248.000 448.000
Support Support
494.700 454.000 208.000 436.250
494.700 448.250 208.000 442.000
Support Support
494.700 448.250 208.000 442.000
738.195 448.250 228.000 442.000
Support Support
724.201 442.000 228.000 442.000
724.201 436.250 466.200 442.000
Support Support
724.201 436.250 466.200 442.000
467.700 436.250 466.200 436.250
Support Support
467.700 436.250 466.200 436.250
467.700 442.000 208.000 436.250
Support Support
467.700 442.000 188.000 430.250
724.201 442.000 188.000 436.000
Support Support
228.000 448.000 188.000 436.000
228.000 442.250 208.000 436.000
Support Support
248.000 448.000 208.000 436.000

530.200 448.000 506.200 436.000
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Support Support
507.700 436.000 841.706 460.158
507.700 430.250 841.706 454.408
Support Support
506.200 436.000 825.700 436.015
506.200 430.250 825.700 430.265
Support Support
506.200 430.250 725.697 442.000
188.000 430.250 725.697 436.250
Support Support
507.700 430.250 725.697 436.250
824.200 430.252 824.000 436.250
Support Support
824.200 430.252 824.000 436.250
824.200 436.002 982.197 437.658
Support Support
824.200 436.002 982.197 437.658
507.700 436.000 982.197 443.408
Support Support
832.191 442.323 982.197 443.408
832.191 448.073 824.000 442.000
Support Support
833.715 442.336 824.000 442.000
833.715 448.086 725.697 442.000
Support Support
832.191 448.073 739.701 448.250
824.000 448.000 824.000 448.250
Support Support
824.000 448.000 824.000 448.250
531.700 448.000 983.182 449.667
Support Support
531.700 442.250 983.182 449.667
824.000 442.250 983.182 455.417
Support Support
824.000 442.250 983.182 455.417

832.191 442.323 824.000 454.000
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Support Support
824.000 454.000 983.718 437.672
739.701 454.000 1161.000 439.250
Support Support
841.706 454.408 1161.000 439.250
1126.178  456.940 1236.000 438.250
Support Support
1126.178  456.940 1236.000 438.250
1126.178  462.690 1240.193 438.224
Support Support
1126.178  462.690 1240.193 438.224
841.706 460.158 1240.193  443.974
Support Support
833.715 448.086 1240.193  443.974
1134.188 450.761 1236.000 444.000
Support Support
1134.188 450.761 1236.000 444.000
1134.188 445.011 1161.000 445.000
Support Support
1134.188 445.011 1161.000 445.000
833.715 442.336 983.718 443.422
Support Support
825.700 436.015 984.724 455.431
1142.148 438.832 1161.000 457.000
Support Support
1142.148 438.832 1161.000 457.000
1142.148 433.082 1228.192 456.104
Support Support
1142.148 433.082 1228.192 456.104
825.700 430.265 1228.192 450.354
Support Support
984.724 455.431 1228.192  450.354
984.724 449.681 1161.000 451.250
Support Support
983.718 443.422 1161.000 451.250
983.718 437.672 984.724 449.681
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Support Support
268.000 454.000 1135.719 450.775
493.200 454.000 1161.000 451.000
Support Support
1127.707 462.704 1161.000 445.250
1127.707 456.954 1135.719  445.025
Support Support
1127.707 462.704 1161.000 445.250
1161.000 463.000 1236.000 444.250
Support Support
1161.000 463.000 1236.000 444.250
1236.000 462.000 1400.000 443.250
Support Support
1236.000 462.000 1400.000 443.250
1400.000 461.000 1436.205 443.250
Support Support
1400.000 461.000 1436.205 443.250
1412.195 461.000 1436.205 449.000
Support Support
1412.195 461.000 1437.780 449.000
1412.195 455.250 1437.780 443.250
Support Support
1412.195 455.250 1436.205 449.000
1400.000 455.250 1400.000 449.000
Support Support
1400.000 455.250 1400.000 449.000
1236.000 456.250 1236.000 450.000
Support Support
1236.000 456.250 1236.000 450.000
1161.000 457.250 1161.000 451.000
Support Support
1161.000 457.250 1229.723 456.084
1127.707 456.954 1229.723 450.334
Support Support
1135.719 450.775 1229.723 450.334
1135.719  445.025 1236.000 450.250
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Support Support
1236.000 456.000 1236.000 438.000
1229.723 456.084 1400.000 437.000
Support Support
1236.000 456.000 1400.000 437.000
1400.000 455.000 1460.199 437.000
Support Support
1400.000 455.000 1460.199  437.000
1473.204  455.000 1460.199  431.250
Support Support
1473.204  455.000 1461.784 431.250
1473.204  449.250 1461.784 437.000
Support Support
1474.788 449.250 1460.199 431.250
1474.788 455.000 1400.000 431.250
Support Support
1473.204  449.250 1400.000 431.250
1400.000 449.250 1236.000 432.250
Support Support
1400.000 449.250 1236.000 432.250
1236.000 450.250 1161.000 433.250
Support Support
1241.724 438.215 1241.724 438.215
1241.724  443.965 1400.000 437.250
Support Support
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SETTLEMENT ANALYSES FOR SCA BASIN
INTRODUCTION

This package was prepared in support of the design of the Sediment Consolidation Area (SCA)
for the Onondaga Lake Bottom Site, which will be constructed on Wastebed 13. This package
presents settlement calculation results for the proposed stormwater basins of the SCA. Two basins
will be constructed on the western and eastern sides of the SCA. Water from the SCA will gravity
flow through conveyance pipes (i.e., culverts) into the basin sumps, where it will be pumped out for
treatment. The locations of the proposed basins, conveyance pipes, and sumps are shown in Figure
1. A plan view of the sump areas is provided in Figure 2. As shown in the figure, the sumps will be
filled with 6 ft of gravel material.

Specifically, the purpose of this package is:

(i) to calculate foundation settlement of the existing Solvay waste (SOLW) in the basin area
and the drainage slope of the conveyance;

(i1) to estimate the post-settlement grades in the east and west basins to confirm that positive
drainage towards the sumps will be maintained during operations; and

(iii)) to estimate the post-settlement tensile strains for the liner system in the basins. The
performance of the liner system is then evaluated to verify that maximum tensile strains in
the liner geosynthetic components do not exceed the maximum allowable tensile strains.

Prior to the construction of the conveyance pipes and sumps, 5 ft of preload soil will be applied
to the sump area and the outlet of the conveyance pipes that penetrate the berm. The preload is
expected to compress the foundation soil and lower the existing ground surface, which allows a
steeper initial installation slope for the conveyance pipes. The proposed preload is 5-ft high with a
2.5H:1V side slope. The preliminary dimension of the preload is shown in Figure 3.

The methodology used for settlement analyses was presented in the calculation package titled
“Settlement Analyses for SCA” (referred to as the SCA Settlement Package) as part of the SCA Final
Design and is not repeated here. The Cross-section Settlement Model (CSM) was used for analyses
presented in this package. Six cross sections were selected for analyses, as shown in Figure 1.

Information regarding the subsurface stratigraphy and material properties was presented in a
calculation package titled “Subsurface Stratigraphy Model of Wastebed 13 for the Design of
Sediment Consolidation Area” (referred to as the Data Package) and the SCA Settlement Package as

GA100742/SCA Basin Settlement Package
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part of the SCA Final Design. For the analyses presented herein, the unit weight of the SCA/basin
berm and preload material was assumed to be 120 pcf.

ANALYZED CASES

Three cases were analyzed for each of the six selected cross sections. These three cases were
based on the following construction and loading sequence expected for the basins and adjacent areas:

e SCA berms near the basins will be constructed first as part of the overall SCA berm
construction.

e A 5 ft preload using soil will be applied to the sump area and the outlet of the future
locations of the conveyance pipes that penetrate the berm.

e Preload will be removed after about 3 months when primary consolidation is expected to
be over based on the previous test fill performance.

e The SCA berm near the basin sump area will be removed to facilitate the installation of
the conveyance pipes.

e The ground elevations will be resurveyed and the design grades of the basin sumps and
tie-in to basin base area away from the pre-load boundary will be updated.

e Conveyance pipes will be installed and SCA perimeter berm rebuilt in the areas where it
was removed previously. 7 ft deep basin sumps will be excavated.

e Liner system will be constructed for the basins and SCA. Basin sumps will be filled
with gravel.

e Geo-tubes will be placed in SCA. Liquid will gravity drain to basin sumps.

e During a storm event, basins may fill up with storm water to the design high-water level.

CASE 1: Settlement during Basin Construction Period (after preloading)

This case calculates settlement due to preloading and construction of the SCA berm and basins.
In this case, both the preloading and berm were considered as the load. Only primary settlement was
calculated. The secondary settlement was not considered for this case.

GA100742/SCA Basin Settlement Package
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CASE 2: Settlement at End of Operational Period

This case calculates settlement at the end of the operational period, which is considered the
worst case during operations. The load in this case includes the liner system and geo-tubes in the
SCA, the 6-ft gravel material in the basin sump, and 0.5 ft of water on top of gravel in the sump.

The liner system and geo-tubes in the SCA were modeled as an instantaneous load. This
assumption was expected to be conservative because it results in relatively larger calculated
settlement at the inlet of the conveyance pipes. By applying the entire liner system and geo-tube
loading as an instantaneous load, the time required for placement is not taken into consideration and
the amount of time available for secondary compression is increased. Therefore, this assumption
results in a higher calculated total settlement, which is conservative from the perspective of
maintaining positive drainage between the SCA and the basins. The initial inlet location (i.e.,
starting point for this calculation) for the conveyance pipes that penetrate the berm was assumed to
be the lowest point on top of the SCA liner system, and the outlet location was assumed to be the toe
of berm in the basin (above the sump). The location of conveyance pipes is illustrated in the
analysis results presented below.

For these calculations, the OCR values of the foundation soil in the preloading area and under
the berm were adjusted to count for the overconsolidation effect caused by preloading and removal
of the berm for conveyance pipe installation. The rebound of foundation soil due to removing the
preload was expected to be relatively small (i.e., calculated to be on the order of 0.1 ft) compared to
the calculated settlement, and was therefore neglected.

It was assumed that the liner system and geo-tubes in the SCA will be built to the originally
designed grade, although the foundation soil near the SCA berm has settled as a result of the
preloading.

Settlement was calculated for a 5-year period, which was considered to be the period of time
between basin construction and completion of SCA operations. Both primary settlement and
secondary settlement of the foundation SOLW were calculated. The time for completion of primary
settlement of the foundation SOLW was assumed to be 0.5 years. Therefore, the time ratio for
secondary settlement calculation was considered to be 5/0.5=10.

The calculated post-settlement grade from this case was used to estimate the slope of the
conveyance pipes, to calculate the tensile strain of the basin liner, and to confirm that positive
drainage towards the basin sump can be maintained during operations.

GA100742/SCA Basin Settlement Package
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CASE 3: Settlement at End of Operational Period with Full Water in Basins

This case is similar to Case 2 except that the basin was assumed to be full of water for the entire
4-year operational period. The calculated post-settlement grade from this case was used to estimate
the slope of the conveyance pipes, to calculate the tensile strain of the basin liner, and to confirm that
positive drainage towards the sump can be maintained during operations.

RESULTS

West Basin

The pre- vs. post- settlement profiles for the three analyzed cases along Cross Sections 1
through 3 are shown in Figures 4 through 12.

At Cross Section 1, according to Figure 4, as a result of the berm construction and preloading,
the existing ground in the sump area and under the berm is expected to settle up to 3 ft. Figures 5
and 6 show the initial location of the conveyance pipe and its location at the end of operational
period, for Case 2 and Case 3, respectively. The initial slope of the conveyance pipe is estimated to
be 4.6%. The estimated slope of the conveyance pipe at the end of operations is 2.3% and 2.6%, for
Case 2 and Case 3, respectively. Figures 5 and 6 also show that positive drainage towards the sump
will be maintained during operations. The maximum tensile strain of the liner system in the basin is
0.3% and 0.8% for Case 2 and Case 3, respectively. The location of the maximum tensile strain is
near the toe of the basin berm for both cases. The spreadsheet output for the settlement analysis for
10 representative calculation points (i.e., 11 through 20, Case 1) is presented in Attachment 1.

At Cross Section 2, according to Figure 7, as a result of berm construction and preloading, the
existing ground in sump area and under the berm is expected to settle up to 2 ft. Figures 8 and 9
show that positive drainage towards the sump will be maintained during operations. The maximum
tensile strain of the liner system in the basin is 0.2% and 0.5% for Case 2 and Case 3, respectively.
The location of the maximum tensile strain is in the sump for Case 2, and near the toe of the basin
berm for Case 3.

At Cross Section 3, according to Figure 10, as a result of berm construction and preloading, the
existing ground in the sump area and under the berm is expected to settle up to 3 ft. Figures 11 and
12 show that positive drainage towards the sump will be maintained during operations. The
maximum tensile strain of the liner system in the basin is 0.3% and 0.9% for Case 2 and Case 3,
respectively. The location of the maximum tensile strain is on the slope of the SCA berm for Case 2,
and near the toe of the basin berm for Case 3.

GA100742/SCA Basin Settlement Package
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East Basin

The pre- vs. post- settlement profiles for the three analyzed cases along Cross Sections 4
through 6 are shown in Figures 13 through 21.

At Cross Section 4, according to Figure 13, as a result of berm construction and preloading, the
existing ground in the sump area and under the berm is expected to settle up to 2 ft. Figures 14 and
15 show the initial location of the conveyance pipe and its post-settlement location at the end of the
operational period, for Case 2 and Case 3, respectively. The initial slope of the conveyance pipe is
estimated to be 4.4%. The estimated slope of the conveyance pipe at the end of the operational
period is 2.5% for both Case 2 and Case 3. Figures 14 and 15 also show that positive drainage
towards the sump will be maintained in the western part of the basin during operations. However,
water in the eastern side of the basin is expected to drain toward the basin berm. This water will
need to be handled by a contingency sump and/or mobile pumps to be located at the southeastern
corner of the East Basin. The maximum tensile strain of the liner system in the basin is 0.1% and
0.6% for Case 2 and Case 3, respectively. The location of the maximum tensile strain is near the toe
of the basin berm for both cases. The spreadsheet output for the settlement analysis for 10
representative calculation points (i.e., 11 through 20, Case 1) is presented in Attachment 2.

At Cross Section 5, according to Figure 16, as a result of berm construction and preloading, the
existing ground in the sump area and under the berm is expected to settle up to 1.5 ft. Figures 17
and 18 show the initial location of the drainage pipe and its post-settlement location at the end of the
operational period, for Case 2 and Case 3, respectively. The initial slope of the pipe is estimated to
be 1.5%. The estimated slope of the drainage pipe at end of operational period is 1.5% and 1.3%, for
Case 2 and Case 3, respectively. It is noted that the actual location of the conveyance pipe is not on
the selected Cross Section 5. However, Cross Section 5 was considered to be a proper
approximation of the conveyance pipe for the purpose of settlement estimation. Figures 17 and 18
also show that positive drainage towards the sump will be maintained during operations. The
maximum tensile strain of the liner system in the basin is 0.3% and 0.9% for Case 2 and Case 3,
respectively. The location of the maximum tensile strain is near the toe of the basin berm for both
cases.

At Cross Section 6, according to Figure 19, as a result of berm construction and preloading, the
existing ground in the sump area and under the berm is expected to settle up to 2 ft. Figure 20 shows
that positive drainage towards the sump will be maintained at the end of the operational period for
Case 2. However, Figure 21 shows water in the eastern side of the basin is expected to drain toward
the basin berm. This water will need to be handled by a contingency sump and/or mobile pumps to

GA100742/SCA Basin Settlement Package
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be located at the southeastern corner of the East Basin. The maximum tensile strain of the liner
system in the basin is 0.2% and 0.3% for Case 2 and Case 3, respectively. The location of the
maximum tensile strain is in the sump for Case 2, and near the toe of the basin berm for Case 3.

CONCLUSIONS AND RECOMMENDATIONS

The analyses provided herein indicate that:

(1) By applying the 5-ft preload soil, it was anticipated that a minimum 1.0% slope could be
maintained during the operational period for the conveyance pipes. It is recommended
that the conveyance pipes be installed at a minimum slope of 3.8% and 3.4% for the West
Basin and East Basin, respectively. Based on the calculations, these slopes are expected
to result in post-settlement slopes of 1.5%. For the conveyance pipe in the East Basin
that connects to the sump, the minimum installation slope is recommended to be 1.25%.
Based on the calculations, this slope is expected to result in a post-settlement slope of
1.0%.

(i)  Positive drainage towards the sump will be maintained during the operational period for
the West Basin. For the East Basin, a portion of the water is expected to drain toward the
southeastern corner of the basin. This water will need to be handled by a contingency
sump and/or mobile pumps.

(iii) The maximum tensile strain of the liner system is estimated to be less than 1.0% during
the operational period for both the west and east basins. This is less than the allowable
tensile strain of 5% for liner geomembrane, as discussed in the SCA Settlement Package.

GA100742/SCA Basin Settlement Package
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Figure 15. Pre- vs. Post- Settlement Profile of Section 4 — Case 3

GA100742/SCA Basin Settlement Package



455
454
453
452
451
450
449
448
447
446
445
444
443
442
441
440
439
438
437
436
435
434
433
432
431
430
429
428
427
426
425
424
423
422
421
420
419
418
417
416
415
414
413
412
411
410
409
408
407
406
405
404
403
402
401
400

Elevation (ft)

GA100742/SCA Basin Settlement Package

Geosyntec®

consultants
Page 23 of 54
Written by: Fan Zhu Date:  12/10/2010  Reviewed by: R. Kulasingam/Jay Beech  Date: 12/13/2010
Client: Honeywell Project: Onondaga Lake SCA Final Design Project/ Proposal No.: ~ GJ4299  TaskNo.. 05
Tnp j:prnl bad (P e-Settleme t) \
T Preload-(Post=-Settl £\ N
IUP T ITCIaa \1 DCIUITIIIT ll.} \
N\
\\ Top-of Berm - (Pre-Settl nt)
~— ot
Pre-Settlenient Slope 1 N Topof Berm{Post=-jettlenrent)
Post-Settlement Slope AN
5 AN N\ i
9% \‘\\ /\ 7 N\ s TP,
X A 5% — COPNRO%  12% ) abevie o ” N
ﬁﬁ%;w N0t ”W_Wm""w‘? b
-0.3% ~ ‘35)‘% B T S — L e TR 7TT \_00/
-0.9Y o / - ISR v
EZL__\ 068 "+ 17 3‘?%4
— /a ] A\
—— T—1 | /! \ 150
- I / el
S —— =
7 O I s
/
T £ Qs A ra} 441 PAY /
TOP T Ul AUT (I ITTToCTUTT )
Top pi Subgrade |(Post-pettlement)
- P P pig o pao - .m»,iwm puBpagruo bopoL pod Do eeda
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720

Distance (ft)
Figure 16. Pre- vs. Post- Settlement Profile of Section 5 — Case 1
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Settlement Prediction Model
Programmer: Yiwen Cao, GeoSyntec Consultants
Version Control V 1.002 11.14.2007

Project: Onondaga Lake SCA Final
Notes:
Unit: ft/ psf
Average Compaction Effort = 1440.00 kPa or psf

s
B

Consider Compaction Effort = N yes orno
Point # 1 12 13 14 15 16 17 18 19 20
Distance (meter or ft) 312.84 | 320.78 | 324.40 | 341.85 375.22 | 392.67 | 405.16 | 417.72 | 443.73 | 448.95
43030 | 429.19 | 429.00 | 429.00 | 434.02 | 434.03 | 431.94
430.30 429.19 | 429.00 | 429.00 | 434.02 | 434.03
430.30 429.19 | 429.00 | 429.00 | 434.02 | 434.03
0-30_ | | 434.03
J 30 | 429.00 | 434.02 | 434.03
Top of Subgrade 425.43 30 424.00 E 423.35
422.46 | 422.34 421.12 | 420.97 | 420.51
419.50 | 419.38 | 418.95 418.24 | 418.09 | 417.66
416.53 | 416.42 | 416.02 415.22 | 414.82
413.56 | 41346 | 413.09 41235 | 411.97
121060 41051 209.15 | 409,02
407.63 | 5 | 406.71 | 406. ) | 406.29
404.66 | 404.59 3 403.82 | 403.82 403.44
401.70 | 401.63 | 401.37 400.94_| 400.94 400.60 | 400.52
| 398.73 [ 398.67 | 398.44 | 3 | 398.06_| 398.06 39775
7 1] 39551 395.18 91

392.06

ELEVATION(M/FT)

392.89 | 392.80 | 392.7: . E
389.91 | 389.83 ] 389.79 389.36 | 389.22 | 389.18
| 386.87 ] 386.84 i 386.49 | 386.38 | 386.34
383.90 | 383.88 383.68 383.62 | 383.53
380.93 | 380.92 380.79 380.75 | 380.69

39

Top of Incompre

| 56927 3

424.81

GND forsigma p 425.70 424.00_ | 424.00 | 423.84
GW 373 . 375.00 | 375.00 | 375.00 | 375.00 | 375.00 | 375.00 | 375.00
ROCK 369.27 | 369.20 |369.17 | 368.97 | 368.70 | 368.52 | 368.39 | 368.25 | 367.96
_____ From __To_ __ Materal _ {__ _{ _ f__ ) _ _}__ | __L___|___L___f___
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
______________________ 0.00_| 0.00 | 0.00_[ 000 | 0.00 | _0.00_ | 000 | _0.00 | 000 _|_0.00_
______________________ L3945 | 500 | 500 | 500 | _s5.00 | 000 _|_0.00 | 000 _|_0.00
0.00 0.00 0.00 0.00 0.00 5.00 10.18 10.68 8.74
2.97 2.96 293 2.89 2.88 2.88 2.87 2.84 2.84
297_| 296 | 293 | 289 | 288 [ 288 | 287 | 284 | 284 _
2.97 2.96 293 2.89 2.88 2.88 2.87 2.84 2.84
297 2.96 293 2.89 2.88 2.88 2.87 2.84 2.84
_ 2.97 2.96 2.93 2.89 2.88 2.88 2.87 2.84 2.84
= 297 | 296 | 293 | 289 | 288 | 288 | 287 | 284 | 284 _
E 7 . 297 2.96 293 2.89 2.88 2.88 2.87 2.84 2.84
- Above-GW-8 | 2.98 2.97 2.96 293 2.89 2.88 2.88 2.87 2.84 2.84
: bove-GW-9 2.98 2.97 2.96 2.93 2.89 2.88 2.88 2.87 2.84 2.84
= 298 | 297 | 296 | 293 | 289 | 288 | 288 | 287 | 284 |_284
E 2.98 297 2.96 293 2.89 2.88 2.88 2.87 2.84 2.84
[3) 2.98 2.97 2.96 293 2.89 2.88 2.88 2.87 2.84 2.84
= 298 | 297 | 296 [ 293 | 289 | 288 | 288 | 287 | 284 _|_2.84
= 2 2.98 297 2.96 293 2.89 2.88 2.88 2.87 2.84 2.84
o 20 20 21 Zone2-Above-GW-15| 2.98 297 2.96 293 2.89 2.88 2.88 2.87 2.84 2.84
= 21 21 22 2-Above-GW-16 2.97 2.96 293 2.89 2.88 2.88 2.87 2.84 2.84
: 22 22 23 2.97 2.96 2.93 2.89 2.88 2.88 2.87 2.84 2.84
- 23 24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.90 291 | 3.01 _|_315 | 3.24 331 | 338 |_352 | 356
290_| 292 | 324 | 331 | 338 | 352 | 356 _
0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 29 30 _ Soil Above GW 50.70 50.43 50.30 | 49.81 49.19 49.00 49.00 48.84 48.35 48.20
30 30 31 Soil Below GW 3.73 3.80 5.83 6.03 6.30 6.48 6.61 6.75 7.04 711
|Thickness Cheek | SRR AR IS U AU BN IS D R S—
From Line To Line SUM| 56.43 59.68 | 61.13 60.84 60.49 60.48 60.61 65.77 66.07 64.05
1 28 Thickness =| 56.43 59.68 | 61.13 60.84 60.49 60.48 60.61 65.77 66.07 64.05
Thickness Check| OK OK OK OK OK OK OK OK OK OK

GA100742/SCA Basin Settlement Package
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LayerNo._ Material
1 0.0 0.0 0.0 0.0 0.0 0.0
S L oo T 00 | — 00 T 00 | " 00”1 00—
3 0.0 0.0 0.0 0.0
4 Preload 120.0 120.0 120.0 120.0
_ 5S_ _Dike _ _ _ _ _ _ _ _ _______ ) L1200 | 1200 _[_120.0 | _120.0
_ 6 Zone2-Above-GW-1 _ _ _820 | 82.0 | 820
7 Zone2-Above-GW-2 82.0 82.0 82.0
8 Zone2-Above-GW-3 82.0 82.0 82.0
| _ 9 _ Zone2-AboveGW-A_ _ _ _ _ _ _ _ _ _ | | 820 | 820 | 820
[ 710 = ZonezAbovelgirs” " " T T T T T T [ 820~ [ 300~
= 11 Zone2-Above-GW-6 82.0 82.0
=] 12 Zone2-Above-GW-7 82.0 82.0
<] Zone2-Above- 82.0 82.0
= [ 820~ [ 520
= 15 Zone2-Above-GW-10 82.0 82.0
= 16 Zone2-Above-GW-11 82.0 82.0
= C520 ] Zs20_ [ 820 | Tsz0 Z
=} 18 Zone2-Above-GW-13 82.0 82.0
19 Zone2-Above-GW-14 82.0 82.0 82.0
20 Zone2-Above-GW-15 82.0 82.0 82.0
_ 21 _ ZonexAbove:GW-l6_ _ _ _ _ _ _ _ _ _ 820 | _820 | 82.0 | 820
22 Zone2-Above-GW-17 82.0 82.0 82.0 82.0 82.0
23 Zone3-Above-GW-1 82.0 82.0 82.0 82.0 82.0
24 Zone3-Above-GW-2 82.0 82.0 82.0 82.0 82.0
[ —35 _ Zonezpelowgiis _ _ _ _ _ _ _ _ _ ] 196 | 796 _|Zree [ 796 _|“is6 [ 796 _
26 Zone2-Below-GW-19 19.6 19.6 19.6 19.6 19.6 19.6
27 Zone3-Below-GW-3 19.6 19.6 19.6 19.6 19.6 19.6
28
29 Soil Above GW. 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0
30 Soil below GW 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6
Layer No. 1 0
Initial Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 42570 | 42888 [ 430.30 | 429.81 | 429.19 | 429.00 | 429.00 | 434.02 | 434.03 | 431.94
Initial Effective Stress, o’; (kPa /psf) Weight | Weight [ Weight | Weight | Weight | Weight | Weight [ Weight | Weight | Weight
Final Effective Stress, o'r(kPa/psf) Weight | Weight | Weight | Weight | Weight | Weight | Weight [ Weight | Weight | Weight
Elastic Method
Modulus, E (kPa/psf)= [Strain
|Scttlcmcnt (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic)
OCR Manual Input Value
OCR Computation Input
Preconsolidation pressure, o', (kPa/ psf)
Modified Primary Compression Index, Ce
Modified Recompression Index, Cy;
Modified Secondary Compression Index, C,
ratio of t2/t1
Settlements
Primary Settlement, (m/ ft)
Secondary Settlement (m/ ft)
Total Settlement (m/ ft)
Elastic or Plastic (E/P)
Settlement of Layer 1 (m/ ft)

GA100742/SCA Basin Settlement Package
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Layer No. Z 0
Initial Stress Reference Layer (top of layer)
Final Stress Reference Layer (top of layer)
Midpoint Elevation, (m/ ft)
Initial Effective Stress, o; (kPa /psf)
Final Effective Stress, o’¢(kPa/psf)

’
425.70

Weight
Weight

>
2
428.88
Weight
Weight

430.30

Weight
Weight

429.81

Weight
Weight

429.19

Weight
Weight

’
2
429.00

Weight
Weight

> >
2 2

431.94
Weight

Weight

> >

42900 | 434.02
Weight | Weight
Weight | Weight

434.03
Weight
Weight

Hastic Method

Modulus, E (kPa/psf)= ISlrain

[Settlement (m/ fi)

1-D Consolidation Theory (Plastic Method)
Consolidation Properties

OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic)
OCR Manual Input Value

OCR Computation Input

Preconsolidation pressure, 6", (kPa / psf)

Modified Primary Compression Index, Ce,

Modified Recompression Index, Cy;

Modified Secondary Compression Index, Cqe

ratio of t2/ t1

Settlements

Primary Settlement, (m/ ft)
Secondary Settlement (m/ ft)
Total Settlement (m/ ft)

Elastic or Plastic (E/P)

Settlement of Layer 2 (m/ ft)|

Layer No. 3 0
Initial Stress Reference Layer (top of layer)
Final Stress Reference Layer (top of layer)
Midpoint Elevation, (m/ ft)
Initial Effective Stress, o’; (kPa /psf)
Final Effective Stress, o's (kPa/psf)

425.70
Weight
Weight

3
430.30
Weight
Weight

429.81
Weight
Weight

429.19
Weight
Weight

3
429.00
Weight

Weight

3 3 3 3
3 3 3 3
434.03
Weight
Weight

429.00
Weight
Weight

Hastic Method

Modulus, E (kPa/psf)= [Strain

|Setllement (m/ ft)

1-D Consolidation Theory (Plastic Method)
Consolidation Properties

OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic)
OCR Manual Input Value

OCR Computation Input

Preconsolidation pressure, o', (kPa / psf)

Modified Primary Compression Index, C;

Modified Recompression Index, Cy;

Modified Secondary Compression Index, Cy

ratio of t2/t1

Settlements

Primary Settlement, (m/ ft)
Secondary Settlement (m/ ft)
Total Settlement (m/ ft)

Elastic or Plastic (E/P)|

Settlement of Layer 3 (m/ ft)

Layer No. 4
Initial Stress Reference Layer (top of layer)
Final Stress Reference Layer (top of layer)

Midpoint Elevation, (m/ ft)

Initial Effective Stress, o; (kPa /psf)

Final Effective Stress, o'r(kPa/psf)

Preload

4
4
425.70
Weight
Weight

427.16
Weight
Weight

4
4
427.80
Weight
Weight

42731
Weight
Weight

4
4
426.69
Weight
Weight

4
4
426.50
Weight
Weight

4 4 4 4

4 4 4 4
429.00 | 434.02 | 434.03 | 431.94
Weight | Weight | Weight | Weight
Weight | Weight | Weight | Weight

Hastic Method

Modulus, E (kPa/psf)= [Strain

[Settlement (m/ fi)

1-D Consolidation Theory (Plastic Method)
Consolidation Properties

OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic)
OCR Manual Input Value

OCR Computation Input

Preconsolidation pressure, ¢', (kPa / psf)

Modified Primary Compression Index, C;

Modified Recompression Index, C;

Modified Secondary Compression Index, Cq

ratio of t2/t1

Settlements

Primary Settlement, (m/ ft)
Secondary Settlement (m/ ft)
Total Settlement (m/ ft)

Elastic or Plastic (E/P)

Settlement of Layer 4 (m/ ft)|

GA100742/SCA Basin Settlement Package
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Layer No. 5 Dike
Initial Stress Reference Layer (top of layer), 5 5 5 5 5 5 5 5 5 5
Final Stress Reference Layer (top of layer) 5 5 5 5 5 5 5 5 5 5
Midpoint Elevation, (m/ ft) 425.70 42543 | 42530 | 424.81 424.19 424.00 426.50 42893 428.69 427.57
Initial Effective Stress, o'; (kPa /psf) Weight | Weight | Weight | Weight | Weight | Weight | Weight | Weight | Weight | Weight
Final Effective Stress, o'r(kPa/psf) Weight | Weight | Weight | Weight [ Weight | Weight | Weight | Weight | Weight | Weight
Elastic Method
Modulus, E (kPa/psf)= |Slmin
|Setllemenl (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic)
OCR Manual Input Value
OCR Computation Input
Preconsolidation pressure, &', (kPa / psf)
Modified Primary Compression Index, Ce,
Modified Recompression Index, Cy;
Modified Secondary Compression Index, Cy
ratio of t2/t1
Settlements
Primary Settlement, (m/ ft)
Secondary Settlement (m/ ft)
Total Settlement (m/ ft)
Elastic or Plastic (E/P)|
Settlement of Layer 5 (m/ ft)
Layer No. 6 Zone2-Above-GW-1
Initial Stress Reference Layer (top of layer)) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer), 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 42421 42395 | 423.82 | 423.35 42274 422.56 422.56 422.40 421.93 421.78
Initial Effective Stress, o (kPa /psf) 122 122 121 120 119 118 118 118 117 116
Final Effective Stress, o's(kPa/psf) 146 508 673 722 720 720 753 1,319 1,363 1,153
Elastic Method
Modulus, E (kPa/psf)= |Slrain
|Setllemenl (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 550 547 546 541 534 532 532 530 525 523
Modified Primary Compression Index, C.; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy 0.11% 0.11% | 091% | 0.91% 0.91% 0.91% 0.91% 091% 091% 0.91%
ratio of 2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.003 0.026 0.151 0.196 0.199 0.201 0.226 0.549 0.569 0.473
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.003 0.026 0.151 0.196 0.199 0.201 0.226 0.549 0.569 0473
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 6 (m/ ft)] 0.003 0.026 0.151 0.196 0.199 0.201 0.226 0.549 0.569 0.473
Layer No. 7 Zone2-Above-GW-2
Initial Stress Reference Layer (top of layer)) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)| 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 421.23 420.98 | 420.86 | 420.42 419.85 419.68 419.68 419.53 419.08 41895
Initial Effective Stress, o (kPa /psf) 367 365 364 360 356 355 355 353 350 349
Final Effective Stress, o'r(kPa/psf) 420 742 889 961 957 958 1,013 1,529 1,573 1,380
Elastic Method
Modulus, E (kPa/psf)= |Strain
|Setllemenl (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 1,651 1,642 1,638 1,622 1,602 1,595 1,595 1,590 1,574 1,569
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 | 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, C; 0.11% 011% | 0.11% | 0.11% 0.11% 0.11% 0.11% 0.11% 0.11% 0.11%
ratio of 2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.002 0.013 0.016 0.017 0.017 0.017 0.018 0.026 0.026 0.024
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.002 0.013 0.016 0.017 0.017 0.017 0.018 0.026 0.026 0.024
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 7 (m/ ft)] 0.002 0.013 0.016 0.017 0.017 0.017 0.018 0.026 0.026 0.024
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Layer No. 8 Zone2-Above-GW-3
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)| 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 41824 418.01 41790 | 41749 416.96 416.79 416.79 416.66 416.24 416.11
Initial Effective Stress, o'j (kPa /psf) 611 608 607 601 593 591 591 589 583 581
Final Effective Stress, o'r(kPa/psf) 714 966 1,082 1,196 1,195 1,202 1,295 1,717 1,754 1,585
Elastic Method
Modulus, E (kPa/psf)= |Strain
|Sctllemcnt (m/ f)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 2,751 2,737 2,730 2,703 2,669 2,659 2,659 2,650 2,624 2,616
Modified Primary Compression Index, Ce; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Gy, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy 011% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.003 0.008 0.010 0.012 0.012 0.012 0.014 0.019 0.019 0.017
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.003 0.008 0.010 0.012 0.012 0.012 0.014 0.019 0.019 0.017
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 8 (m/ ft)| 0.003 0.008 0.010 0.012 0.012 0.012 0.014 0.019 0.019 0.017
Layer No. 9 Zone2-Above-GW-4
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 415.26 415.05 | 41494 | 414.56 414.06 41391 41391 413.78 413.40 413.28
Initial Effective Stress, o (kPa /psf) 856 851 849 841 830 827 827 825 816 814
Final Effective Stress, o'r(kPa/psf) 979 1,201 1,305 1,432 1,433 1,445 1,551 1,931 1,961 1,800
Flastic Method
Modulus, E (kPa/psf)= |Slrain
|Scttlcmmt (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.5 4.5
OCR Computation Input
Preconsolidation pressure, &', (kPa / psf) 1,712 1,703 1,698 1,682 1,661 1,654 1,654 1,649 3,673 3,662
Modified Primary Compression Index, C, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, C;, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy 0.11% 0.11% | 0.11% | 0.11% 0.11% 0.11% | 0.11% 0.91% 0.11% | 0.11%
ratio of 2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.002 0.006 0.008 0.009 0.010 0.010 0.011 0.103 0.015 0.014
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.002 0.006 0.008 0.009 0.010 0.010 0.011 0.103 0.015 0.014
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 9 (m/ f)[ 0.002 0.006 0.008 0.009 0.010 0.010 0.011 0.103 0.015 0.014
Layer No. 10 Zone2-Above-GW-5
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 412.28 412.08 | 411.99 | 411.63 411.17 411.03 411.03 41091 410.55 410.44
Initial Effective Stress, o (kPa /psf) 1,100 1,095 | 1,002 | 1,081 1,068 1064 | 1,064 1,060 1,049 1,046
Final Effective Stress, o'r(kPa/psf) 1,256 1,433 1,517 1,661 1,672 1,697 1,818 2,128 2,141 1,994
Hastic Method
Modulus, E (kPa/psf)= |Strain
|Settlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
OCR Computation Input
Preconsolidation pressure, ¢', (kPa / psf) 2,201 2,189 2,184 2,162 2,135 2,127 2,127 2,120 2,099 2,092
Modified Primary Compression Index, Ce, 0.460 0.460 | 0.460 | 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Co, 0.11% 0.11% [ 0.11% | 0.11% 0.11% 0.11% 0.11% 0.91% 0.91% 0.11%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.002 0.005 0.006 0.008 0.008 0.008 0.009 0.014 0.023 0.011
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.002 0.005 0.006 0.008 0.008 0.008 0.009 0.014 0.023 0.011
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 10 (m/ ft)]  0.002 0.005 0.006 0.008 0.008 0.008 0.009 0.014 0.023 0.011
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Layer No. 11 Zone2-Above-GW-6
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)| 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 409.30 [ 409.11 | 409.03 [ 408.70 | 408.28 | 408.15 | 408.15 | 408.04 | 407.71 407.61
Initial Effective Stress, o; (kPa /psf) 1,345 1,338 1,334 1,321 1,305 1,300 1,300 1,296 1,283 1,279
Final Effective Stress, o'r(kPa/psf) 1,524 1,672 1,748 1,894 1,911 1,943 2,066 2,346 2,348 2,207
Elastic Method
Modulus, E (kPa/psf)= |Strain
|Settlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
OCR Computation Input
Preconsolidation pressure, &', (kPa / psf) 2,690 2,676 2,669 2,643 2,610 2,600 2,600 2,591 2,565 2,557
Modified Primary Compression Index, Cg, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cye 011% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.002 0.004 0.005 0.006 0.007 0.007 0.008 0.010 0.010 0.009
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.002 0.004 0.005 0.006 0.007 0.007 0.008 0.010 0.010 0.009
Elastic or Plastic (E/P)]
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 11 (m/ ft)] 0.002 0.004 0.005 0.006 0.007 0.007 0.008 0.010 0.010 0.009
Layer No. 12 Zone2-Above-GW-7
Initial Stress Reference Layer (top of layer)) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 406.31 406.15 | 406.07 | 405.77 | 40538 | 40526 | 40526 | 405.17 | 404.86 | 404.77
Initial Effective Stress, o; (kPa /psf) 1,590 1,581 1,577 1,562 1,542 1,536 1,536 1,531 1,516 1,511
Final Effective Stress, o’r(kPa/psf) 1,778 1,909 1,973 2,119 2,149 2,196 2,318 2,549 2,530 2,401
Elastic Method
Modulus, E (kPa/psf)= [Strain
|Scl(lcmcnt (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 3,179 3,162 3,154 3,123 3,085 3,073 3,073 3,063 3,032 3,022
Modified Primary Compression Index, Ce; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, C;; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq 011% | 0.11% [ 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.002 0.003 0.004 0.005 0.006 0.006 0.007 0.009 0.009 0.008
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.002 0.003 0.004 0.005 0.006 0.006 0.007 0.009 0.009 0.008
Elastic or Plastic (E/P)|
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 12 (m/ ft)] 0.002 0.003 0.004 0.005 0.006 0.006 0.007 0.009 0.009 0.008
Layer No. 13 Zone2-Above-GW-8
Initial Stress Reference Layer (top of layer)] 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 403.33 403.18 | 403.11 | 402.84 | 40249 | 402.38 | 402.38 | 402.29 | 402.02 | 401.94
Initial Effective Stress, o; (kPa /psf) 1,834 1,824 1,820 1,802 1,780 1,773 1,773 1,767 1,749 1,744
Final Effective Stress, o' (kPa/psf) 2038 | 2148 | 2202 | 2351 | 2301 | 2440 | 2560 | 2769 | 2739 | 2615
Elastic Method
Modulus, E (kPa/psf)= |S(rain
|Seltlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, ¢, (kPa / psf) 1,834 1,824 1,820 1,802 1,780 1,773 1,773 1,767 1,749 1,744
Modified Primary Compression Index, Cg, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Gy 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq 0.91% 091% | 0.91% | 0.91% 091% 0.91% 0.91% 0.91% 0.91% 091%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.063 0.097 0.113 0.156 0.171 0.184 0212 0.258 0.255 0.230
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.063 0.097 0.113 0.156 0.171 0.184 0212 0.258 0.255 0.230
Elastic or Plastic (E/P)|  p ) P b ) P P ) b )
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 13 (m/ ft)] 0.063 0.097 0.113 0.156 0.171 0.184 0.212 0.258 0.255 0.230
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Layer No. 14 Zone2-Above-GW-9
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer), 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 400.35 400.22 | 400.15 | 399.91 399.60 399.50 399.50 399.42 399.18 399.10
Initial Effective Stress, o; (kPa /psf) 2,079 2,068 2,062 2,042 2,017 2,009 2,009 2,002 1,982 1,976
Final Effective Stress, o's(kPa/psf) 2,289 2,390 2,439 2,576 2,628 2,690 2,803 2,975 2,926 2,812
Elastic Method
Modulus, E (kPa/psf)= |S&rain
|Set(lemem (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

OCR Manual Input Value
OCR Computation Input

Preconsolidation pressure, o', (kPa / psf) 2,079 2,068 2,062 2,042 2,017 2,009 2,009 2,002 1,982 1,976

Modified Primary Compression Index, Ce; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, C 091% | 0.91% | 091% | 091% | 0.91% | 0.91% | 091% | 0.91% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.057 0.086 0.099 0.136 0.153 0.168 0.192 0.227 0.221 0.200
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.057 0.086 0.099 0.136 0.153 0.168 0.192 0.227 0.221 0.200
Elastic or Plastic (E/P)| p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 14 (m/ f)| 0.057 0.086 0.099 0.136 0.153 0.168 0.192 0.227 0.221 0.200
Layer No. 15 Zone2-Above-GW-10
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 397.37 | 39725 | 397.19 [ 396.98 | 396.70 | 396.62 | 396.62 | 396.55 | 396.33 | 396.26
Initial Effective Stress, o’; (kPa /psf) 2323 2311 2,305 2282 2,254 2,245 2,245 2,238 2216 2,209
Final Effective Stress, o'r(kPa/psf) 2,545 2,630 2,673 2,809 2,870 2,932 3,040 3,196 3,137 3,028
Elastic Method
Modulus, E (kPa/psf)= [Strain

|Sen]emenl (m/ ft)

1-D Consolidation Theory (Plastic Method)
Consolidation Properties

OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 2,323 2,311 2,305 2,282 2254 2,245 2,245 2,238 2216 2,209
Modified Primary Compression Index, Ce: 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, C; 091% | 091% | 091% | 0.91% | 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.054 0.077 0.088 0.122 0.140 0.154 0.175 0.205 0.198 0.179
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.054 0.077 0.088 0.122 0.140 0.154 0.175 0.205 0.198 0.179
Elastic or Plastic (E/P)| p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 15 (m/ f)] 0.054 0.077 0.088 0.122 0.140 0.154 0.175 0.205 0.198 0.179
Layer No. 16 Zone2-Above-GW-11
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer), 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 39439 | 39428 | 39423 [ 394.05 | 393.81 | 393.74 | 393.74 | 393.67 | 39349 | 39343
Initial Effective Stress, o; (kPa /psf) 2,568 2,554 2,548 2,523 2,491 2,482 2,482 2,474 2,449 2,441
Final Effective Stress, o' (kPa/psf) 2,794 2,873 2912 3,036 3,105 3,176 3276 3,403 3,329 3,245
Hastic Method
Modulus, E (kPa/psf)= [Strain

[Settlement (m/ ft)

1-D Consolidation Theory (Plastic Method)

Consolidation Properties

OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input

Preconsolidation pressure, o', (kPa / psf) 2,568 2,554 2,548 2,523 2,491 2,482 2,482 2474 2,449 2,441
Modified Primary Compression Index, Ce; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, C;; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq; 091% | 0.91% | 091% | 091% | 0.91% | 0.91% | 091% | 0.91% | 0.91% | 0.91%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements

Primary Settlement, (m/ ft)

0.050 0.070 0.079 0.108 0.127 0.142 0.160 0.183 0.175 0.161

Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Settlement (m/ ft) 0.050 0.070 0.079 0.108 0.127 0.142 0.160 0.183 0.175 0.161
Elastic or Plastic (E/P)| P p p p p p p p p p

1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D

Settlement of Layer 16 (m/ f)| 0.050 0.070 0.079 0.108 0.127 0.142 0.160 0.183 0.175 0.161
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Layer No. Zone2-Above-GW-12
Initial Stress Reference Layer (top of layer), 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer), 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 391.40 | 39132 | 39127 | 391.12 | 39091 | 390.85 [ 390.85 | 390.80 | 390.64 | 390.59
Initial Effective Stress, o’; (kPa /psf) 2812 2,797 2,790 2,763 2,729 2718 2718 2,709 2,682 2,674
Final Effective Stress, o't (kPa/psf) 3,046 3,115 3,149 3,264 3,348 3415 3,510 3,625 3,543 3447
Hastic Method
Modulus, E (kPa/psf)= |S(rain
|Senlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o, (kPa / psf) 2,812 2,797 2,790 2,763 2,729 2,718 2,718 2,709 2,682 2,674
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, G, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq¢ 091% 091% | 091% | 0.91% 091% 091% 0.91% 0.91% 091% 091%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.048 0.064 0.071 0.097 0.118 0.131 0.147 0.167 0.158 0.144
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.048 0.064 0.071 0.097 0.118 0.131 0.147 0.167 0.158 0.144
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 17 (m/ ft)]  0.048 0.064 0.071 0.097 0.118 0.131 0.147 0.167 0.158 0.144
Layer No. 18 Zone2-Above-GW-13
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 38842 | 38835 | 38831 | 388.19 | 388.02 | 387.97 | 387.97 | 387.93 | 387.80 | 387.76
Initial Effective Stress, o; (kPa /psf) 3,057 3,041 3,033 3,003 2,966 2954 2954 2,945 2915 2,906
Final Effective Stress, o't (kPa/psf) 3,295 3,358 3,389 3,498 3,580 3,655 3,740 3,833 3,758 3,665
Hastic Method
Modulus, E (kPa/psf)= [Strain
|Senlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o, (kPa / psf) 3,057 3,041 3,033 3,003 2,966 2954 2954 2,945 2915 2,906
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, C;; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq¢ 091% 091% | 091% | 0.91% 091% 091% 0.91% 0.91% 091% 091%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.045 0.059 0.066 0.089 0.109 0.123 0.136 0.151 0.144 0.131
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.045 0.059 0.066 0.089 0.109 0.123 0.136 0.151 0.144 0.131
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 18 (m/ ft)]  0.045 0.059 0.066 0.089 0.109 0.123 0.136 0.151 0.144 0.131
Layer No. 19 Zone2-Above-GW-14
Initial Stress Reference Layer (top of layer)] 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)| 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 38544 | 38538 | 38536 | 38526 | 385.13 | 385.09 | 385.09 | 385.06 | 384.95 | 384.92
Initial Effective Stress, o; (kPa /psf) 3,301 3284 3275 3244 3203 3,191 3,191 3,180 3,148 3,139
Final Effective Stress, o't (kPa/psf) 3,545 3,600 3,628 3,728 3,824 3,892 3973 4,055 3,956 3,871
Hastic Method
Modulus, E (kPa/psf)= [Strain
|Senlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o, (kPa / psf) 3,301 3,284 3,275 3,244 3,203 3,191 3,191 3,180 3,148 3,139
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, C;; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq 091% 091% | 091% | 0.91% 091% 091% 0.91% 0.91% 091% 091%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.042 0.054 0.060 0.082 0.102 0.114 0.126 0.139 0.130 0.119
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.042 0.054 0.060 0.082 0.102 0.114 0.126 0.139 0.130 0.119
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 19 (m/ ft)]  0.042 0.054 0.060 0.082 0.102 0.114 0.126 0.139 0.130 0.119
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Layer No. 20 Zone2-Above-GW-15
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)| 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 38246 | 38242 | 38240 | 38233 | 38223 | 38221 | 38221 | 382.18 [ 382.11 | 382.09
Initial Effective Stress, o (kPa /psf) 3,546 3,527 3518 3484 3,440 3427 3427 3416 3382 3371
Final Effective Stress, o' (kPa/psf) 3,793 3,843 3,869 3,964 4,053 4,127 4,199 4,264 4,173 4,091
Elastic Method
Modulus, E (kPa/psf)= |Strain
|Settlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, &', (kPa / psf) 3,546 3,527 3,518 3,484 3,440 3427 3,427 3,416 3382 3,371
Modified Primary Compression Index, Cg, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cye 091% | 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.040 0.051 0.056 0.076 0.095 0.107 0.117 0.127 0.120 0.110
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.040 0.051 0.056 0.076 0.095 0.107 0.117 0.127 0.120 0.110
Elastic or Plastic (E/P)| p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 20 (m/ ft)] 0.040 0.051 0.056 0.076 0.095 0.107 0.117 0.127 0.120 0.110
Layer No. 21 Zone2-Above-GW-16
Initial Stress Reference Layer (top of layer)) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 379.47 | 37945 | 379.44 | 37940 | 379.34 | 379.32 | 379.32 | 37931 | 379.27 | 379.25
Initial Effective Stress, o; (kPa /psf) 3,791 3,770 3,761 3,724 3,678 3,663 3,663 3,652 3,615 3,604
Final Effective Stress, o’r(kPa/psf) 4,042 4,086 4,108 4,195 4,297 4,362 4,430 4,487 4376 4,300
Elastic Method
Modulus, E (kPa/psf)= [Strain
|Scl(lcmcnt (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 3,791 3,770 3,761 3,724 3,678 3,663 3,663 3,652 3,615 3,604
Modified Primary Compression Index, Ce; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, C;; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.038 0.048 0.052 0.070 0.090 0.100 0.109 0.118 0.109 0.100
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.038 0.048 0.052 0.070 0.090 0.100 0.109 0.118 0.109 0.100
Elastic or Plastic (E/P)| p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 21 (m/ ft)] 0.038 0.048 0.052 0.070 0.090 0.100 0.109 0.118 0.109 0.100
Layer No. 22 Zone2-Above-GW-17
Initial Stress Reference Layer (top of layer)] 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 376.49 | 37648 | 37648 | 37647 | 37645 | 37644 | 37644 | 37644 | 37642 | 37642
Initial Effective Stress, o (kPa /psf) 4,035 4,014 4,003 3,964 3915 3,900 3,900 3,887 3,848 3,836
Final Effective Stress, o’r(kPa/psf) 4,291 4,329 4,350 4432 4,524 4,593 4,654 4,698 4,595 4,521
Elastic Method
Modulus, E (kPa/psf)= |S(rain
|Seltlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, ¢, (kPa / psf) 4,035 4,014 4,003 3,964 3915 3,900 3,900 3,887 3,848 3,836
Modified Primary Compression Index, Cg, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Gy 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq 0.91% 091% | 0.91% | 0.91% 091% 0.91% 0.91% 0.91% 0.91% 091%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.037 0.045 0.049 0.065 0.084 0.094 0.102 0.109 0.101 0.093
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.037 0.045 0.049 0.065 0.084 0.094 0.102 0.109 0.101 0.093
Elastic or Plastic (E/P)| p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 22 (m/ ft)] 0.037 0.045 0.049 0.065 0.084 0.094 0.102 0.109 0.101 0.093
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Layer No. 23 Zone3-Above-GW-1
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)| 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 37500 | 375.00 | 375.00 | 375.00 [ 375.00 | 375.00 | 375.00 [ 375.00 | 375.00 | 375.00
Initial Effective Stress, o; (kPa /psf) 4,157 4,135 4,125 4,084 4,034 4,018 4,018 4,005 3,965 3,952
Final Effective Stress, o'r(kPa/psf) 4,414 4,451 4,470 4,548 4,641 4,712 4,773 4,815 4,698 4,627
Elastic Method
Modulus, E (kPa/psf)= |S(rain
|Setl]ement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa/ psf) 4,157 4,135 4,125 4,084 4,034 4,018 4,018 4,005 3,965 3,952
Modified Primary Compression Index, Ceg 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Elastic or Plastic (E/P)| p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 23 (m/ ft)] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Layer No. 24 Zone3-Above-GW-2
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 375.00 375.00 | 375.00 [ 375.00 375.00 375.00 375.00 | 375.00 375.00 375.00
Initial Effective Stress, o'; (kPa /psf) 4,157 4,135 4,125 4,084 4,034 4,018 4,018 4,005 3,965 3,952
Final Effective Stress, o'r(kPa/psf) 4,414 4,451 4,470 4,548 4,641 4,712 4,773 4,815 4,698 4,627
Elastic Method
Modulus, E (kPa/psf)= [Strain
|Setllement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa/ psf) 4,157 4,135 4,125 4,084 4,034 4,018 4,018 4,005 3,965 3,952
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Elastic or Plastic (E/P)]  p P ) P ) ) b P P P
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 24 (m/ ft)]  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Layer No. 25 Zone2-Below-GW-18
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 373.57 37355 | 373.54 | 37349 373.43 373.38 37335 37331 37324 37322
Initial Effective Stress, o'j (kPa /psf) 4,185 4,164 4,153 4,114 4,064 4,050 4,050 4,038 3,999 3,987
Final Effective Stress, o'r(kPa/psf) 4444 | 4480 | 4498 | 4574 | 4679 | 4740 | 4799 | 4836 | 4720 | 4651
Elastic Method
Modulus, E (kPa/psf= |Slrain
|Sen]ement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa/ psf) 4,185 4,164 4,153 4,114 4,064 4,050 4,050 4,038 3,999 3,987
Modified Primary Compression Index, Ce; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.034 0.042 0.046 0.064 0.089 0.102 0.112 0.122 0.116 0.109
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.034 0.042 0.046 0.064 0.089 0.102 0.112 0.122 0.116 0.109
Elastic or Plastic (E/P)|
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 25 (m/ ft)| 0.034 0.042 0.046 0.064 0.089 0.102 0.112 0.122 0.116 0.109
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Layer No. 26 Zone2-Below-GW-19
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 370.70 370.65 | 370.63 | 370.48 370.28 370.14 370.04 369.94 369.72 369.67
Initial Effective Stress, o (kPa /psf) 4,242 4,221 4210 4,173 4,126 4,113 4,115 4,104 4,068 4,057
Final Effective Stress, &' (kPa/psf) 4504 | 4537 | 4554 | 4630 | 4736 | 4797 | 4850 | 4879 | 4764 | 4701
Elastic Method
Modulus, E (kPa/psf= |Slrain
|Settlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o}, (kPa / psf) 4,242 4,221 4,210 4,173 4,126 4,113 4,115 4,104 4,068 4,057
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Gy 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq; 091% | 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.034 0.042 0.046 0.063 0.087 0.100 0.108 0.117 0.111 0.105
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.034 0.042 0.046 0.063 0.087 0.100 0.108 0.117 0.111 0.105
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 26 (m/ ft)| 0.034 0.042 0.046 0.063 0.087 0.100 0.108 0.117 0.111 0.105
Layer No. 27 Zone3-Below-GW-3
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 369.27 369.20 | 369.17 | 368.97 368.70 368.52 368.39 368.25 367.96 367.89
Initial Effective Stress, o; (kPa /psf) 4270 | 4249 | 4239 | 4203 | 4157 | 4145 | 4148 | 4137 | 4103 | 4092
Final Effective Stress, o'r(kPa/psf) 4,532 4,565 4,582 4,656 4,757 4,824 4,875 4,901 4,787 4,726
Elastic Method
Modulus, E (kPa/psf)= |Strain
[Settlement (m/ fi)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 4,270 4,249 4,239 4,203 4,157 4,145 4,148 4,137 4,103 4,092
Modified Primary Compression Index, C; 0.460 0.460 0.460 | 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, C 091% | 091% | 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 27 (m/ ft)] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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LayerNo. Material _ _ _ _ _ _ _ _ _ _ _ _ _ IR [N AN AV I S PR A I R——
1
2
3
I N I R A I A A I M
_5_ _Dike _ _ _ _ _ _ _ _ _______ IR IR Y N NN AU PR RS D
6 Zone2-Above-GW-1 0.003 | "0.026 | 0151 | 0.9 | 0.199 | 0201 | 0226 | 0549 | 0560 | 0473
7 _ _Zone2-Above-GW-2 0002 | 0013 | 0016 | 0017 | 0017 | 0017 | 0018_| 0026 | 0026 | 0024
8 _ _Zone2-Above-GW-3 0003 | 0008 | 0010_| 0012 | 0012 | 0012 | 0014_| 0019 | 0019 | 0017
| — 9 _ Zone2-Above-GW-A_ _ _ _ _ _ _ _ _ | 0002 | 0006 | 0.008_|_0009 | 0010_| 0010 | 0011 _| 0103 | 0015_| 0014
S [ 10 _ Zonez-dbovegWes_ _ _ _ _ _ _ | 0.002_ —0008 | 0008 | 0008 | 0009 | 0014 | 0023_| 0011
o [ — 0~ zonezabovegwrs_ _ _ _ _ _ _ "] 70.002_ —0006 | 0007_|_0007 | 0.008_| 0010 | 0010_|_0.009
= 12 _ _Zone2-Above-GW-7 0.002 0.006_| 0006 | 0.007_| 0009 | 0.009_|_0.008
= 13 Zone2-Above-GW-8 0.063 0.171_| 0184 | 0212 | 0258 | 0255 | 0230
= 14__ Zone2-Above-GW-9 0.057 0153 | 0168 | 0192 | 0227 | 0221 | 0200
= | _ 15 _ Zone2-Above-GW-10_ _ _ _ _ _ _ _ _ _ | 0054 | 0077 _0140 | 0154_| 0175 | 0205_| 0198 | 0179
o |~ 06~ Zonerboveqwii_ _ _ _ _ _ _ """ [ 0050 | | 0127 | o142 | ode0 | 0183_| 0175 | 0.161
o 17 _ Zone2-Above-GW-12 0.048 0018 | 0131 | 0147 | 0.067_| 0158 | 0.144
= 18 _ Zone2-Above-GW-I3 0.045 0109 | 0123 | 0136 | 0.051_| 0144 | 0.131
z 19 _ Zone2-Above-GW-14 0.042 0102 | 0.114_| 0126 | 0.39_| 0130 | 0.119
S| _ 20 zomezdbove-Gwrs_ _ _ [ 0040 | | 0095 | 0107|017 | 0027_| 0120 | 0110
_ 21 _ Zoned-Above-GW-16_ _ _ _ _ _ _ _ _ _ [ 0.038 | _|_0090 | 0100_| 0109 | o118 | 0109 | 0100
22 Zone2-Above-GW-17 0.037 0084 | 0094 | 0102 | 0.109" | 0101 | 0093
23 Zone3-Above-GW-1 0.000 0.000_|_0.000 | 0.000_| 0.000 | 0.000_|_0.000
24 __Zone3-Above-GI-2 0.000 0.000_|_0.000 | 0.000_| 0000 | 0.000_|_0.000
| _25 _ Zone2-Below-GW-1$ _ _ _ _ _ _ _ _ _ | 0034 | 0042 | 0.046_|_0064 | 0089 | 0102 | 0112 | 0122 | 0.016_|_0.109
| 26 _ Zome2-Below-GW-19 _ _ _ _ _ _ _ _ _ | 0034 | 0.042 | 0046_| 0063 | 0087 | 0100 | 0108_| 017 | 0.111_[_ 0105
| —27 _ ZomedBelowGis_ _ _ _ _ _ _ _ _ _ ] 0.000_ | 0000 | ©0.000_| Z0.000 | 0:000_| “0.000 | 0000_| “0:000 | 0.000_|_0.000
3
29 Soil Above GW
30 Soil Below GW.
TOTALSETTLEMENT| 056 | 080 | 103 | 138 | 162 | 178 | 199 | 265 | 251 | 224
une L _ _ _ _ _ _ _ __ ____ 425.14 | 428.08 | 42927 | 42843 | 42757 | 42722 | 42701 | 43137 | 431.52 | 429.70
Line 2 42514 | 428.08 | 42927 | 42843 | 42757 | 42720 | 42701 | 43137 | 431.52 | 429.70
Line 3 425.14 | 428.08 | 42927 | 42843 | 427.57 | 42722 | 42701 | 431.37 | 43152 | 429.70
Line 4 Top of Preload 42514 | 428.08 | 42927 | 42843 | 427.57 | 42722 | 42701 | 431.37 | 43152 | 429.70
o mme s TopofDike 4514 | 42463 | 42427 | 42343 | 40257 | 42220 | 42701 | 43137 | 43152 | 429.70
e une _ _ 6 _ _ _ __ TopofSubgrade _ _ _ _ | 42514 | 42463 | 42427 | 42343 | 42257 | 42220 | 42201 | 421.19 | 420.84 | 42096
< |Line 7 42216 | 42169 | 42147 | 42069 | 419.87 | 419.54 | 41935 | 41886 | 41857 | 41860
Z  |Line 8 419.18 | 41874 | 41852 | 417.78 | 417.00 | 41667 | 41649 | 41602 | 41575 | 41579
Z  [Line 9 41620 | 41578 | 41558 | 41486 | 41412 | 41380 | 41362 | 413.16 | 412.92 | 41297
S T S 41322 | 41282 | 412.62 | 41194 | 41123 | 41093 | 41075 | 41039 | 41009 | 410.15
= [Lme _ 11 _ __ _ ___________ 41024 | 409.86 | 409.67 | 409.02 | 408.35 | 40806 | 407.88 | 407.53 | 407.27 | 40733
 [tine 12 407.26 | 40689 | 40672 | 406.10 | 40546 | 405.18 | 40500 | 404.67 | 40444 | 404.50
= [Line 13 40428 | 403.93 | 403.76 | 40317 | 402.57 | 40230 | 402.13 | 40181 | 401.60 | 40167
2 [Line 14 40136 | 401.06 | 400.92 | 40040 | 399.85 | 399.61 | 399.46 | 399.19 | 399.02 | 399.07
N 39844 | 398.18 | 39806 | 397.60 | 397.11 | 39689 | 39677 | 396.55 | 39639 | 39643
z |tme _ _16_ _ _ 395.51 | 39529 | 395.19 | 394.80 | 39435 | 304.16 | 39406 | 393.88 | 39375 | 393.77
2 Lne _ _17_ _ _ _ _ _ _ _________ 392.58 | 39239 | 39231 | 391.97 | 391.59 | 39142 | 39134 | 391.19 | 391.08 | 391.10
E Line 18 380.64 | 38949 | 38942 | 389.14 | 38881 | 38867 | 388.60 | 38848 | 38839 | 38841
= |Lin 19 38670 | 386.58 | 38653 | 38630 | 386.03 | 38591 | 385.85 | 385.76 | 38560 | 385.71
& |Line 20 383.76 | 383.67 | 383.63 | 38345 | 38304 | 383.14 | 383.10 | 383.03 | 382.98 | 38299
5 [Cine 21 38082 | 380.76 | 380.72 | 380.60 | 380.44 | 38037 | 38033 | 380.28 | 380.25 | 38026
@ lne_ _ 2 _ _ _ _ _ __ ________ 37788 | 377.84 | 377.82 | 377.74 | 377.63 | 37759 | 37756 | 377.53 | 37752 | 37753
= [Line 23 Bottomof Zone2 Above GW | 37493 | 37492 | 37491 | 37487 | 37482 | 37480 | 37478 | 37476 | 374.77 | 37479
& [Line 2 37493 | 37492 | 37491 | 37487 | 37482 | 374.80 | 37478 | 37476 | 374.77 | 37479
& [Line 25 Bottomof Zone 3 Above GW | 374.93 | 37492 | 37491 | 374.87 | 37482 | 37480 | 374.78 | 37476 | 37477 | 374.79
line _ _ 26 _ _ 37210 | 37206 | 372.04 | 37192 | 371.76 | 371.66 | 37159 | 37151 | 371.37 | 37134
lLine _ _ 27 _ _ _ _ _ Bottomof Zonc 2 Below GW | 36927 | 36920 | 369.17 | 36897 | 36870 | 368.52 | 368.39 | 36825 | 36796 | 367.89
Line 28 Top of Incompressible Layer | 36927 | 36920 | 369.17 | 368.97 | 368.70 | 368.52 | 36839 | 36825 | 36796 | 367.89
Line 2 GND
Line 30 Gw
Line 31 ROCK
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Settlement Prediction Model
Programmer: Yiwen Cao, GeoSyntec Consultants
Version Control V 1.002 11.14.2007
Project: Onondaga Lake SCA Final
ﬂ Notes:
g Unit: ft/ psf
Average Compaction Effort = kPa or psf
Consider Compaction Effort = N yes orno
Point # 1" 12 13 14 15 16 17 18 19 20
Distance (meter or ft) 202.77 | 207.91 | 213.25 | 213.94 | 225.58 | 230.80 | 256.80 | 260.01 | 272.24 | 313.08
e
\bine 2 _ _ _ __________/[ 36
e ~ ~ 3_ _ _ ___ __________] i3.86
Line Top of Preload E 433.86
Line Top of Dike 428.08 | 428.86
Line Top of Subgrade 428.08 | 428.86
Line 425.73 | 426.51
Line
Lme 9
Lme _ _10_ _ 53
~ |be __no________________ 41617 416.32
E Line 3.2 3 3.5 413.82 | 413.85 | 413.96
E Line 1091 | 410.97 | 411.03 | 411.04 | 411.16 | 411.21 | 411.47 | 411.50 | 411.61
~ Line 408.56 | 408.62 | 408.68 | 408.68 | 408.80 | 408.85 | 409.11 | 409.14 | 409.26
g Line 406.21 | 406.27 | 406.32 | 406.33 | 406.45 | 406.50 | 406.76 | 406.79 | 406.90
: Line 403.86 | 403.92 | 403.97 | 403.97 | 404.09 | 404.14 | 404.40 | 404.43 | 404.55 | 405.33
< e 7 ] 20150 40156 ] 40162 | 200.62 | 40174 | 40179 | 40205 | 402.08 | 40220 | 402.98
o fume 8 _______] 399.15 399217 39926 | 399.27 | 399.39_ [ 399.70 | 399.73 | 399.84 | 400.62
B e 9o T C__”___] 396.50 [ 39686 | 39691 | 396.91 | [ 39734 [ 39749
= Line 394.45 | 394.51 | 394.56 | 394.56 394.99 | 395.02 | 395.14
Line 392.09 | 392.15 | 392.21 | 392.21 392.64 | 392.67 | 392.79
Line 389.74 | 389.80 389.85 390.28 | 390.31 | 390.43 | 391.21
Line 23 Bottomof Zone2 Above GW 387.39 | 387.45 387.93 | 387.96 | 388.08 | 388.86
Line 24 381.78 | 381.75 | 381.62
Line _ 25 | Bottom of Zone 3 Above GW_ 53
Lne __26__ _ _ _ _ _ _ _ _______
Line _ 27 _ _ _ _ _ ] Bottom of Zone 2 Below GW_
Line 28 Top of Incompressible Layer
0.00
0.00
0.00
0.00
5.00
2.35
[ 235 _
235 _
2.35
—_ 2.35
= 2.35
= 2.35
E« 2.35
A 2.35
= 2.35
z _23s ] 235 | _|_23s
3 [ 235 ]2 _235
E . 2.35 2.35
[ 19 19 20 Zone2-Above-GW-14] 2.35 2.35 2.35
I~ 20 20 21 _ Zone2-Above-GW-15| 2.35 2.35 2.35
= e-GIW-16] 2.35 2.35 2.35
o 27| 235 | 235 235
= | 207 | 503 | 45| 621 |
| 248 |} 543 | 519 | 519 [ 545 [ 357 _f 615 | 622 _ | 693 _
| 0.00 | 000_[ 000 | 000 _ | 0.00 _|_0.00 | 000 _ | 0.00 _
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 27 Zone3-Below-GW-3 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28
|l 20 _ _ _ 29 _ _ _30_ SoilAboveGW _ | 5034 | 5025 | 5037 | _50.40 | 50.92 | 5115 | 5231 | 5244 | 5293 | _53.86
30 30 31 Soil Below GW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thickness Check
From Line To Line SUM| 50.34 50.25 50.37 50.40 55.45 57.72 58.62 57.44 57.93 358.86
1 28 Thickness =| 50.34 | 50.25 | 50.37 | 5040 | 5545 | 57.72 | 58.62 | 57.44 | 57.93 | 58.86
Thickness Check| OK OK OK OK OK OK OK OK OK OK
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Layer No._ Material
- _________ L 00 J_00_[ 0o_}| 00 _00_ 1 00 f_00_| 00 _J_00_1 00 _
2 L 00 J_00_{ 00_ | 00 |_00_] 00 |_00_[f 00 _00_ 1 00 _
3 | 00 {_00_| 00_ 1 00 _(_00_]1 00 |_00_1 0 _|_00_]1 00 _
4 Preload 120.0 120.0 120.0 120.0 120.0 120.0 120.0 0.0 120.0 120.0
5 Dike 120.0 120.0 120.0 120.0 120.0 120.0 120.0 120.0 120.0 120.0
6 Zone2-Above-GW-1 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0
7 Zone2-Above-GW-2 82.0 82.0 82.0 82.0 82.0 82.0
8 Zone2-Above-GW-3 82.0 82.0 82.0 82.0
820 — —s20 | 820 | 820
[ 520~
- Zone2-Above-GW-6 2 82.0
=] 12 Zone2-Above-GW-7 82.0 82.0
<] 13 Zone2-Above-GW-8 82.0 82.0
; 14 Zone2-Above-GW-9 82.0 82.0
z Zone2-Above-GW-10 | 82.0 | _82.0_
e C 20 ] 2820
z 820 “820 Zs20
= 18 Zone2-Above-GW-13 82.0 82.0 82.0
19 Zone2-Above-GW-14 82.0 82.0 82.0
20 Zone2-Above-GW-15 82.0 82.0 82.0
21 Zone2-Above-GW-16 82.0 82.0 82.0
20 ] " T2
23 Zone3-Above-GW-1 82.0 82.0
24 Zone3-Above-GW-2 82.0 82.0 82.0
25 Zone2-Below-GW-18 19.6 19.6 19.6
26 Zone2-Below-GW-19 19.6 19.6 19.6
27 Zone3-Below-GW-3 19.6 19.6 19.6
28
29 Soil Above GW 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0
30 Soil below GW 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 9.6
Layer No. 1 0
Initial Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 ! 1 1
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 42738 | 427.44 | 42750 | 42751 | 432.16 | 43425 | 43425 | 43297 | 433.08 | 433.86
Initial Effective Stress, o’; (kPa /psf) Weight | Weight | Weight | Weight [ Weight | Weight [ Weight | Weight [ Weight | Weight
Final Effective Stress, o'r(kPa/psf) Weight | Weight | Weight | Weight | Weight | Weight | Weight | Weight | Weight | Weight
Elastic Method
Modulus, E (kPa/psf)= |Strain
|Sell]emenl (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic)
OCR Manual Input Value
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf)
Modified Primary Compression Index, C;
Modified Recompression Index, Cy,
Modified Secondary Compression Index, C,,
ratio of 2/ t1
Settlements
Primary Settlement, (m/ ft)
Secondary Settlement (m/ ft)
Total Settlement (m/ ft)
Elastic or Plastic (E/P)
Settlement of Layer 1 (m/ ft)
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Layer No. 2 0
Initial Stress Reference Layer (top of layer)]
Final Stress Reference Layer (top of layer)
Midpoint Elevation, (m/ ft)
Initial Effective Stress, o’; (kPa /psf)
Final Effective Stress, o'r(kPa/psf)

>

42738
Weight
Weight

N

42744
Weight
Weight

>
427.50

Weight
Weight

2
42751
Weight
Weight

432.16

Weight
Weight

434.25
Weight
Weight

2 2 2 2
2 2 2 2
433.86

Weight
Weight

433.08
Weight
Weight

432,97
Weight
Weight

434.25
Weight
Weight

Hastic Method

Modulus, E (kPa/psf)= |Strain

|Scl|lcmcnl (m/ ft)

1-D Consolidation Theory (Plastic Method)
Consolidation Properties

OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic)
OCR Manual Input Value

OCR Computation Input

Preconsolidation pressure, o}, (kPa / psf)

Modified Primary Compression Index, Ce;

Modified Recompression Index, Cy.

Modified Secondary Compression Index, Cy,

ratio of t2/ t1

Settlements

Primary Settlement, (m/ ft)
Secondary Settlement (m/ ft)
Total Settlement (m/ ft)

Elastic or Plastic (E/P)

Settlement of Layer 2 (m/ fi)]

Layer No. 3 0
Initial Stress Reference Layer (top of layer)
Final Stress Reference Layer (top of layer)|
Midpoint Elevation, (m/ ft)
Initial Effective Stress, o’; (kPa /psf)
Final Effective Stress, o'r(kPa/psf)

3

3
42738
Weight

Weight

3
42744
Weight

Weight

3

3
42750
Weight
Weight

3
42751
Weight
Weight

3

3
432.16
Weight
Weight

3

3
434.25
Weight
Weight

3 3 3

3 3 3 3
43425 | 43297 | 433.08 | 433.86
Weight | Weight | Weight | Weight
Weight | Weight | Weight | Weight

Hastic Method

Modulus, E (kPa/psf)= [Strain

|Sclllcmcnl (m/ ft)

1-D Consolidation Theory (Plastic Method)
Consolidation Properties

OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic)
OCR Manual Input Value

OCR Computation Input

Preconsolidation pressure, o', (kPa / psf)

Modified Primary Compression Index, C.;

Modified Recompression Index, Cy;

Modified Secondary Compression Index, Cy

ratio of t2/t1

Settlements

Primary Settlement, (m/ ft)
Secondary Settlement (m/ ft)
Total Settlement (m/ ft)

Elastic or Plastic (E/P))

Settlement of Layer 3 (m/ ft)

Layer No. 4
Initial Stress Reference Layer (top of layer)
Final Stress Reference Layer (top of layer)

Midpoint Elevation, (m/ ft)

Initial Effective Stress, o; (kPa /psf)

Final Effective Stress, o'¢(kPa/psf)

Preload

4
4
42738
Weight
Weight

4

4
42744
Weight
Weight

4
4
427.50
Weight
Weight

4
4
42751
Weight
Weight

4
4
432.16
Weight
Weight

4
4
43425
Weight
Weight

4 4 4 4

4 4 4 4
43425 | 43297 | 430.58 | 43136
Weight | Weight [ Weight | Weight
Weight | Weight | Weight | Weight

Elastic Method

Modulus, E (kPa/psf)= |Strain

|Seltlemem (m/ ft)

1-D Consolidation Theory (Plastic Method)
Consolidation Properties

OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic)
OCR Manual Input Value

OCR Computation Input

Preconsolidation pressure, ', (kPa / psf)

Modified Primary Compression Index, C;

Modified Recompression Index, Cy;

Modified Secondary Compression Index, Cy;

ratio of t2/t1

Settlements

Primary Settlement, (m/ ft)
Secondary Settlement (m/ ft)
Total Settlement (m/ ft)

Elastic or Plastic (E/P)

Settlement of Layer 4 (m/ fi)]

GA100742/SCA Basin Settlement Package
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Layer No. 5] Dike
Initial Stress Reference Layer (top of layer) 5 5 5 5 5 5 5 5 5 5
Final Stress Reference Layer (top of layer) 5 5 5 5 5 5 5 5 5 5
Midpoint Elevation, (m/ ft) 42738 | 42744 | 42750 | 42751 | 429.90 | 43097 | 431.10 | 43047 | 428.08 | 428.86
Initial Effective Stress, o’; (kPa /psf) Weight | Weight | Weight | Weight | Weight [ Weight | Weight [ Weight | Weight | Weight
Final Effective Stress, o'r(kPa/psf) Weight | Weight | Weight | Weight [ Weight | Weight | Weight | Weight | Weight [ Weight
Elastic Method
Modulus, E (kPa/psf)= [Strain
|Sen]ement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic)
OCR Manual Input Value
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf)
Modified Primary Compression Index, C;
Modified Recompression Index, G,
Modified Secondary Compression Index, Cq:
ratio of t2/t1
Settlements
Primary Settlement, (m/ ft)
Secondary Settlement (m/ ft)
Total Settlement (m/ ft)
Elastic or Plastic (E/P)
Settlement of Layer 5 (m/ ft)
Layer No. 6 Zone2-Above-GW-1
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 42620 | 42626 | 42632 | 42633 | 42645 | 42650 | 426.76 | 426.79 | 42690 | 427.68
Initial Effective Stress, o'; (kPa /psf) 96 96 96 96 96 96 96 96 96 96
Final Effective Stress, o'r(kPa/psf) 97 98 119 119 642 865 836 734 698 696
Elastic Method
Modulus, E (kPa/psf)= [Strain
|Sen]emem (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MsS MS MS
OCR Manual Input Value 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 434 434 434 434 434 434 434 434 434 434
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy; 0.11% | 0.11% | 0.11% | 0.11% | 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.000 0.003 0.003 0.205 0.345 0.330 0.269 0.245 0.243
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.000 0.003 0.003 0.205 0.345 0.330 0.269 0.245 0.243
Elastic or Plastic (E/P),
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 6 (m/ ft)] 0.000 0.000 0.003 0.003 0.205 0.345 0.330 0.269 0.245 0.243
Layer No. Zone2-Above-GW-2
Initial Stress Reference Layer (top of layer), 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 423.85 | 42391 | 42397 | 42398 | 424.10 | 424.15 | 42441 | 42444 | 42455 | 42533
Initial Effective Stress, o'; (kPa /psf) 289 289 289 289 289 289 289 289 289 289
Final Effective Stress, o' (kPa/psf) 292 296 341 341 829 1,032 1,015 939 892 888
Elastic Method
Modulus, E (kPa/psf= |Strain
|Set(lemem (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 1,302 1,302 1,302 1,303 1,303 1,303 1,303 1,303 1,302 1,302
Modified Primary Compression Index, C; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.000 0.002 0.002 0.015 0.018 0.018 0.017 0.016 0.016
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.000 0.002 0.002 0.015 0.018 0.018 0.017 0.016 0.016
Elastic or Plastic (E/P),
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 7 (m/ ft)| 0.000 0.000 0.002 0.002 0.015 0.018 0.018 0.017 0.016 0.016
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Layer No. 8 Zone2-Above-GW-3
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)] 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 421.50 | 421.56 | 421.62 | 421.63 421.75 421.80 | 422.06 422.09 42220 | 42298
Initial Effective Stress, o (kPa /psf) 482 482 482 482 482 482 482 482 482 482
Final Effective Stress, o'r(kPa/psf) 490 499 561 561 1,012 1,199 1,198 1,140 1,086 1,081
Elastic Method
Modulus, E (kPa/psf)= [Strain
|Se(tlemem (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 2,170 2,170 2,171 2,171 2,171 2,171 2,171 2,171 2,171 2,171
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cye 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq, 0.11% 0.11% | 0.11% | 0.11% 0.11% 0.11% 0.11% 0.11% 0.11% 0.11%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.000 0.002 0.002 0.011 0.013 0.013 0.012 0.012 0.012
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.000 0.002 0.002 0.011 0.013 0.013 0.012 0.012 0.012
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 8 (m/ ft)] 0.000 0.000 0.002 0.002 0.011 0.013 0.013 0.012 0.012 0.012
Layer No. 9 Zone2-Above-GW-4
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 419.15 419.21 | 419.26 | 419.27 419.39 419.44 419.70 | 419.73 419.84 | 420.62
Initial Effective Stress, o (kPa /psf) 675 675 675 675 675 675 675 675 675 675
Final Effective Stress, o'r(kPa/psf) 690 706 780 780 1,193 1,366 1,383 1,337 1,281 1,272
Hastic Method
Modulus, E (kPa/psf)= [Strain
|Settlemenl (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 3,038 3,038 3,039 3,040 3,040 3,040 3,040 3,040 3,039 3,039
Modified Primary Compression Index, C; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy. 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy; 011% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.001 0.002 0.002 0.008 0.010 0.010 0.010 0.009 0.009
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.001 0.002 0.002 0.008 0.010 0.010 0.010 0.009 0.009
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 9 (m/ ft)[ 0.000 0.001 0.002 0.002 0.008 0.010 0.010 0.010 0.009 0.009
Layer No. 10 Zone2-Above-GW-5
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)| 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 416.79 | 416.85 | 41691 | 41692 | 417.04 | 417.09 41735 417.38 417.49 418.27
Initial Effective Stress, o; (kPa /psf) 868 868 868 868 868 868 868 868 868 868
Final Effective Stress, o'y (kPa/psf) 893 915 996 996 1,374 1,534 1,570 1,532 1,477 1,464
Elastic Method
Modulus, E (kPa/psf)= |Stmin
|Sclllcmcnl (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
OCR Computation Input
Preconsolidation pressure, &', (kPa / psf) 1,736 1,736 1,736 1,737 1,737 1,737 1,737 1,737 1,736 1,736
Modified Primary Compression Index, Ce; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy 011% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.001 0.002 0.002 0.007 0.008 0.008 0.008 0.008 0.007
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.001 0.002 0.002 0.007 0.008 0.008 0.008 0.008 0.007
Elastic or Plastic (E/P)|
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 10 (m/ ft)] 0.000 0.001 0.002 0.002 0.007 0.008 0.008 0.008 0.008 0.007
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Layer No. 11 Zone2-Above-GW-6
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 41444 | 41450 | 414.56 | 41457 | 414.69 414.74 41500 | 415.03 415.14 41592
Initial Effective Stress, o’; (kPa /psf) 1,061 1,061 1,061 1,061 1,061 1,061 1,061 1,061 1,061 1,061
Final Effective Stress, o'r(kPa/psf) 1,098 1,124 1,210 1,210 1,555 1,704 1,758 1,726 1,672 1,654
Elastic Method
Modulus, E (kPa/psf)= [Strain
|Sen]ement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 2,122 2,122 2,122 2,123 2,123 2,123 2,123 2,123 2,122 2,122
Modified Primary Compression Index, C; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, G, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq: 011% | 011% | 011% | 0.11% | 0.11% | 0.11% 011% | 011% | 0.11% | 0.11%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.001 0.002 0.002 0.005 0.007 0.007 0.007 0.007 0.006
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.001 0.002 0.002 0.005 0.007 0.007 0.007 0.007 0.006
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 11 (m/ ft)[ 0.000 0.001 0.002 0.002 0.00: 0.007 0.007 0.007 0.007 0.006
Layer No. 12 Zone2-Above-GW-7
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 412.09 | 412.15 | 412.21 | 41221 41233 412.38 412.64 | 412,67 412.79 413.57
Initial Effective Stress, o’; (kPa /psf) 1,254 1,254 1,254 1,254 1,254 1,254 1,254 1,254 1,254 1,254
Final Effective Stress, o'r(kPa/psf) 1,316 1,350 1,437 1,437 1,728 1,857 1,939 1,917 1,869 1,841
Elastic Method
Modulus, E (kPa/psf)= [Strain
|Sen]emem (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 2,508 2,508 2,508 2,509 2,509 2,509 2,509 2,509 2,508 2,508
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy; 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% 011% | 0.11% | 0.11% | 0.11%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.001 0.001 0.002 0.002 0.005 0.006 0.006 0.006 0.006 0.005
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.001 0.001 0.002 0.002 0.005 0.006 0.006 0.006 0.006 0.005
Elastic or Plastic (E/P)|
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 12 (m/ ft)[ 0.001 0.001 0.002 0.002 0.005 0.006 0.006 0.006 0.006 0.005
Layer No. 13 Zone2-Above-GW-8
Initial Stress Reference Layer (top of layer), 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 409.74 | 409.80 | 409.85 | 409.86 409.98 410.03 41029 | 41032 41043 411.21
Initial Effective Stress, o'; (kPa /psf) 1,447 1,447 1,447 1,447 1,447 1,447 1,447 1,447 1,447 1,447
Final Effective Stress, o's(kPa/psf) 1,522 1,558 1,644 1,645 1,913 2,033 2,125 2,107 2,063 2,029
Elastic Method
Modulus, E (kPa/psf= |Strain
|Set(lemem (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 2,893 2,893 2,804 2,895 2,895 2,895 2,895 2,895 2,894 2,894
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11% | 0.11%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.001 0.001 0.002 0.002 0.004 0.005 0.005 0.005 0.005 0.005
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.001 0.001 0.002 0.002 0.004 0.005 0.005 0.005 0.005 0.005
Elastic or Plastic (E/P), p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 13 (m/ ft)] 0.001 0.001 0.002 0.002 0.004 0.005 0.005 0.005 0.005 0.005
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Layer No. 14 Zone2-Above-GW-9
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 407.39 40745 | 407.50 | 407.51 407.63 407.68 407.94 | 407.97 408.08 408.86
Initial Effective Stress, o (kPa /psf) 1,640 1,640 1,640 1,640 1,640 1,640 1,640 1,640 1,640 1,640
Final Effective Stress, o'r(kPa/psf) 1,727 1,765 1,850 1,850 2,098 2,210 2,311 2,296 2,257 2,218
Elastic Method
Modulus, E (kPa/psf)= |Strain
|Settlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 3279 3,279 1,640 1,640 1,640 1,640 1,640 1,640 1,640 1,640
Modified Primary Compression Index, Ce 0.460 0.460 | 0460 | 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq 0.11% 0.11% | 0.91% | 0.91% 091% 0.91% 091% 0.91% 0.91% 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.001 0.001 0.057 0.057 0.116 0.140 0.161 0.158 0.150 0.142
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.001 0.001 0.057 0.057 0.116 0.140 0.161 0.158 0.150 0.142
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 14 (m/ ft)] 0.001 0.001 0.057 0.057 0.116 0.140 0.161 0.158 0.150 0.142
Layer No. 15 Zone2-Above-GW-10
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 405.03 | 405.09 | 405.15 | 405.15 | 40527 | 40532 | 405.58 | 405.61 | 40573 | 406.51
Initial Effective Stress, o'j (kPa /psf) 1,832 1,832 1,833 1,833 1,833 1,833 1,833 1,833 1,833 1,833
Final Effective Stress, o'r(kPa/psf) 1,933 1,971 2,053 2,054 2,283 2,388 2,497 2,485 2,450 2,406
Flastic Method
Modulus, E (kPa/psf)= |Strain
|Sclllcmcnl (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, ', (kPa / psf) 1,832 1,832 1,833 1,833 1,833 1,833 1,833 1,833 1,833 1,833
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Gy, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq 091% | 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.025 0.034 0.053 0.053 0.103 0.124 0.145 0.143 0.136 0.128
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.025 0.034 0.053 0.053 0.103 0.124 0.145 0.143 0.136 0.128
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 15 (m/ f)|  0.025 0.034 0.053 0.053 0.103 0.124 0.145 0.143 0.136 0.128
Layer No. 16 Zone2-Above-GW-11
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 402.68 | 402.74 | 402.79 | 402.80 | 40292 | 402.97 | 403.23 | 40326 | 40337 | 404.15
Initial Effective Stress, o'; (kPa /psf) 2,025 2,025 2,026 2,026 2,026 2,026 2,026 2,026 2,026 2,026
Final Effective Stress, o'r(kPa/psf) 2,137 2,176 2,256 2,256 2,470 2,567 2,682 2,673 2,642 2,593
Elastic Method
Modulus, E (kPa/psf)= IStrain
|Selllement (m/ f)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 2,025 2,025 2,026 2,026 2,026 2,026 2,026 2,026 2,026 2,026
Modified Primary Compression Index, Cg. 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, C¢ 091% | 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.025 0.034 0.051 0.051 0.093 0.111 0.132 0.130 0.125 0.116
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.025 0.034 0.051 0.051 0.093 0.111 0.132 0.130 0.125 0.116
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 16 (m/ ft)] 0.025 0.034 0.051 0.051 0.093 0.111 0.132 0.130 0.125 0.116
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Layer No. 17 Zone2-Above-GW-12
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)] 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 400.33 400.39 | 400.44 | 40044 | 400.56 400.61 400.87 400.90 401.02 401.80
Initial Effective Stress, o (kPa /psf) 2,218 2,218 2219 2,219 2219 2,219 2,219 2219 2,219 2,219
Final Effective Stress, o'r(kPa/psf) 2,341 2,379 2457 2,457 2,656 2,748 2,867 2,860 2,833 2,781
Elastic Method
Modulus, E (kPa/psf)= [Strain
|Se(tlemem (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 2218 2218 2219 2219 2219 2219 2219 2219 2219 2219
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cye 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy, 091% | 091% | 0.91% | 091% | 091% | 091% | 091% | 091% | 091% | 0.91%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.025 0.033 0.048 0.048 0.085 0.100 0.120 0.119 0.115 0.106
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.025 0.033 0.048 0.048 0.085 0.100 0.120 0.119 0.115 0.106
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 17 (m/ fH)| 0.025 0.033 0.048 0.048 0.085 0.100 0.120 0.119 0.115 0.106
Layer No. 18 Zone2-Above-GW-13
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 397.98 398.04 | 398.09 | 398.09 398.21 398.26 398.52 398.55 398.67 399.45
Initial Effective Stress, o (kPa /psf) 2411 2411 2412 2412 2412 2412 2412 2412 2412 2412
Final Effective Stress, o'r(kPa/psf) 2,553 2,591 2,663 2,664 2,838 2,919 3,044 3,041 3,021 2,962
Hastic Method
Modulus, E (kPa/psf)= [Strain

|Settlemenl (m/ ft)

1-D Consolidation Theory (Plastic Method)
Consolidation Properties

OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input

Preconsolidation pressure, o', (kPa / psf) 2411 2411 2,412 2,412 2412 2,412 2,412 2412 2,412 2,412
Modified Primary Compression Index, C; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460

Modified Recompression Index, Cy. 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014

Modified Secondary Compression Index, Cy; 091% | 091% | 0.91% | 0.91% | 091% | 091% | 091% | 0.91% | 0.91% | 0.91%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.027 0.034 0.047 0.047 0.076 0.090 0.109 0.109 0.106 0.097
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.027 0.034 0.047 0.047 0.076 0.090 0.109 0.109 0.106 0.097
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 18 (m/ ft)]  0.027 0.034 0.047 0.047 0.076 0.090 0.109 0.109 0.106 0.097
Layer No. 19 Zone2-Above-GW-14
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer)| 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 395.62 | 395.68 | 395.74 | 39574 | 39586 | 39591 [ 396.17 | 39620 | 39632 | 397.10
Initial Effective Stress, o; (kPa /psf) 2,604 2,604 2,605 2,605 2,605 2,605 2,605 2,605 2,605 2,605
Final Effective Stress, o'r(kPa/psf) 2,755 2,792 2,861 2,862 3,026 3,102 3228 3227 3211 3,149
Elastic Method
Modulus, E (kPa/psf)= |Stmin

|Sclllcmcnl (m/ ft)

1-D Consolidation Theory (Plastic Method)
Consolidation Properties

OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input

Preconsolidation pressure, &', (kPa / psf) 2,604 2,604 2,605 2,605 2,605 2,605 2,605 2,605 2,605 2,605
Modified Primary Compression Index, Ce; 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460

Modified Recompression Index, Cr, 0.014 0.014 | 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy 0.91% 091% | 091% | 0.91% 091% | 0.91% | 0.91% 091% | 0.91% | 0.91%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements

Primary Settlement, (m/ ft) 0.026 0.033 0.044 0.044 0.070 0.082 0.101 0.101 0.098 0.089
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.026 0.033 0.044 0.044 0.070 0.082 0.101 0.101 0.098 0.089

Elastic or Plastic (E/P)| p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D

Settlement of Layer 19 (m/ ft)] 0.026 0.033 0.044 0.044 0.070 0.082 0.101 0.101 0.098 0.089
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Layer No. 20 Zone2-Above-GW-15
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 39327 | 39333 | 393.38 | 393.38 | 393.50 | 393.55 | 393.81 | 393.84 [ 39396 | 394.74
Initial Effective Stress, o'; (kPa /psf) 2,797 2,797 2,798 2,798 2,798 2,798 2,798 2,798 2,798 2,798
Final Effective Stress, o'r(kPa/psf) 2,956 2,992 3,059 3,060 3214 3,286 3412 3412 3,400 3,336
Elastic Method
Modulus, E (kPa/psf)= IStrain
ISeulemenl (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, ', (kPa / psf) 2,797 2,797 2,798 2,798 2,798 2,798 2,798 2,798 2,798 2,798
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Gy 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy. 0.91% 091% | 0.91% | 0.91% 091% 0.91% 091% 0.91% 091% 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.026 0.032 0.042 0.042 0.065 0.075 0.093 0.093 0.092 0.083
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.026 0.032 0.042 0.042 0.065 0.075 0.093 0.093 0.092 0.083
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 20 (m/ ft)] 0.026 0.032 0.042 0.042 0.065 0.075 0.093 0.093 0.092 0.083
Layer No. 21 Zone2-Above-GW-16
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 390.92 | 39098 | 391.03 | 391.03 | 39115 | 391.20 [ 39146 | 391.49 | 39161 | 39239
Initial Effective Stress, o'; (kPa /psf) 2,990 2,990 2,991 2,991 2,991 2,991 2,991 2,991 2,991 2,991
Final Effective Stress, o'r(kPa/psf) 3,156 3,192 3,256 3,257 3,402 3,470 3,597 3,598 3,589 3,522
Hastic Method
Modulus, E (kPa/psf)= |Strain
ISclllcmcnl (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, ', (kPa / psf) 2,990 2,990 2,991 2,991 2,991 2,991 2,991 2,991 2,991 2,991
Modified Primary Compression Index, Ce; 0.460 0.460 | 0460 | 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cy. 091% | 0.91% | 0.91% | 0.91% | 0.91% | 091% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.025 0.031 0.040 0.040 0.061 0.070 0.087 0.087 0.086 0.077
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.025 0.031 0.040 0.040 0.061 0.070 0.087 0.087 0.086 0.077
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 21 (m/ f)|  0.025 0.031 0.040 0.040 0.061 0.070 0.087 0.087 0.086 0.077
Layer No. 22 Zone2-Above-GW-17
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 38857 | 388.63 | 388.68 | 388.68 | 388.80 | 388.85 [ 389.11 | 389.14 | 389.26 | 390.04
Initial Effective Stress, o (kPa /psf) 3,183 3,183 3,184 3,184 3,184 3,184 3,184 3,184 3,184 3,184
Final Effective Stress, o';(kPa/psf) 3356 | 3391 | 3452 | 3453 | 3591 3655 | 3781 3784 | 3777 | 3709
Hastic Method
Modulus, E (kPa/psf)= |Strain
|Sclllcmcnl (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, 6}, (kPa / psf) 3,183 3,183 3,184 3,184 3,184 3,184 3,184 3,184 3,184 3,184
Modified Primary Compression Index, Ce, 0.460 0.460 | 0.460 | 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, C¢ 091% | 091% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91% | 0.91%
ratio of t2/ t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.025 0.030 0.038 0.038 0.056 0.065 0.081 0.081 0.080 0.072
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.025 0.030 0.038 0.038 0.056 0.065 0.081 0.081 0.080 0.072
Elastic or Plastic (E/P) p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 22 (m/ f)[  0.025 0.030 0.038 0.038 0.056 0.065 0.081 0.081 0.080 0.072

GA100742/SCA Basin Settlement Package



Geosyntec®

consultants

GA100742/SCA Basin Settlement Package

Page 52 of 54
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Client: Honeywell Project: Onondaga Lake SCA Final Design Project/ Proposal No.:  GJ4299  TaskNo.:. 05
Layer No. 23 Zone3-Above-GW-1
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 384.80 | 384.89 | 384.91 | 38490 | 384.89 | 384.89 | 384.86 | 384.85 | 384.85 | 38540
Initial Effective Stress, o (kPa /psf) 3,491 3490 3,493 3,494 3,504 3,509 3,533 3,536 3,545 3,564
Final Effective Stress, o'r(kPa/psf) 3,671 3,703 3,764 3,766 3,907 3972 4,121 4,127 4,134 4,084
Elastic Method
Modulus, E (kPa/psf)= |S(min
|Set\lement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, ¢!, (kPa / psf) 3,491 3,490 3,493 3,494 3,504 3,509 3,533 3,536 3,545 3,564
Modified Primary Compression Index, Ce, 0.380 0.380 0.380 0.380 0.380 0.380 0.380 0.380 0.380 0.380
Modified Recompression Index, Cy; 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021
Modified Secondary Compression Index, Cq 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.043 0.050 0.064 0.064 0.098 0.114 0.156 0.159 0.164 0.156
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.043 0.050 0.064 0.064 0.098 0.114 0.156 0.159 0.164 0.156
Elastic or Plastic (E/P)| p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 23 (m/ ft)] 0.043 0.050 0.064 0.064 0.098 0.114 0.156 0.159 0.164 0.156
Layer No. 24 Zone3-Above-GW-2
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 379.63 | 379.76 | 379.72 | 379.71 | 379.44 | 37932 | 37871 | 378.64 | 37838 | 37847
Initial Effective Stress, o (kPa /psf) 3916 3910 3918 3,920 3952 3,966 4,037 4,045 4,075 4,132
Final Effective Stress, o'r(kPa/psf) 4,095 4,124 4,190 4,192 4,354 4,429 4,625 4,637 4,664 4,652
Elastic Method
Modulus, E (kPa/psf)= [Strain
[Settlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 3916 3910 3918 3920 3952 3,966 4,037 4,045 4,075 4,132
Modified Primary Compression Index, Ce, 0.380 0.380 0.380 0.380 0.380 0.380 0.380 0.380 0.380 0.380
Modified Recompression Index, Cy; 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021
Modified Secondary Compression Index, Cy¢ 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.038 0.045 0.057 0.057 0.087 0.101 0.138 0.140 0.144 0.135
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.038 0.045 0.057 0.057 0.087 0.101 0.138 0.140 0.144 0.135
Elastic or Plastic (E/P)| p p p p p p p p p p
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 24 (m/ ft)] 0.038 0.045 0.057 0.057 0.087 0.101 0.138 0.140 0.144 0.135
Layer No. 25 Zone2-Below-GW-18
Initial Stress Reference Layer (top of layer)| 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 377.04 | 377.19 | 377.13 | 377.11 | 37671 | 37653 | 375.63 | 37553 | 375.15 | 375.00
Initial Effective Stress, o (kPa /psf) 4,128 4,121 4,130 4,133 4,175 4,194 4289 4,300 4,340 4417
Final Effective Stress, o' (kPa/psf) 4313 4,339 4,405 4,407 4,574 4,650 4,869 4,884 4,923 4,930
Elastic Method
Modulus, E (kPa/psf)= |Strain
|Senlement (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, ¢, (kPa / psf) 4,128 4,121 4,130 4,133 4,175 4,194 4,289 4,300 4,340 4417
Modified Primary Compression Index, Ce, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy; 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cq 0.91% 091% | 091% | 0.91% 091% 0.91% 0.91% 0.91% 091% 091%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Elastic or Plastic (E/P)|
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 25 (m/ ft)| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Layer No. 26 Zone2-Below-GW-19
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 377.04 | 377.19 | 377.13 | 377.11 | 37671 | 37653 | 37563 | 37553 | 375.15 | 375.00
Initial Effective Stress, o (kPa /psf) 4,128 4,121 4,130 4,133 4,175 4,194 4,289 4,300 4,340 4,417
Final Effective Stress, o'r(kPa/psf) 4,328 4351 4,410 4,413 4,562 4,631 4,844 4,861 4,900 4,907
Hastic Method
Modulus, E (kPa/psf)= |Slrain
ISettlemem (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, o', (kPa / psf) 4,128 4,121 4,130 4,133 4,175 4,194 4,289 4,300 4,340 4417
Modified Primary Compression Index, C, 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460
Modified Recompression Index, Cy, 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Modified Secondary Compression Index, Cqe 091% | 091% | 091% | 0.91% | 091% | 0.91% | 0.91% | 091% | 0.91% | 0.91%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 26 (m/ fH)] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Layer No. 27 Zone3-Below-GW-3
Initial Stress Reference Layer (top of layer) 6 6 6 6 6 6 6 6 6 6
Final Stress Reference Layer (top of layer) 1 1 1 1 1 1 1 1 1 1
Midpoint Elevation, (m/ ft) 377.04 | 377.19 | 377.13 | 377.11 | 37671 | 376.53 | 37563 | 37553 | 375.15 | 375.00
Initial Effective Stress, o (kPa /psf) 4,128 4,121 4,130 4,133 4,175 4,194 4,289 4,300 4,340 4417
Final Effective Stress, o'r(kPa/psf) 4,332 4,354 4411 4,414 4,558 4,625 4,828 4,846 4,893 4,895
Hastic Method
Modulus, E (kPa/ps f)= [Strain
ISett]emem (m/ ft)
1-D Consolidation Theory (Plastic Method)
Consolidation Properties
OCR Manual or Auto Input (MW/MS: Manual waste/soil, A:Automatic) MS MS MS MS MS MS MS MS MS MS
OCR Manual Input Value 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
OCR Computation Input
Preconsolidation pressure, 6, (kPa / psf) 4,128 4,121 4,130 4,133 4,175 4,194 4,289 4,300 4,340 4417
Modified Primary Compression Index, C; 0.380 0.380 0.380 0.380 0.380 0.380 0.380 0.380 0.380 0.380
Modified Recompression Index, Cy 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021
Modified Secondary Compression Index, Cqe 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70% | 0.70%
ratio of t2/t1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Settlements
Primary Settlement, (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Secondary Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Settlement (m/ ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Elastic or Plastic (E/P)
1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
Settlement of Layer 27 (m/ ft)] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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TaverNo_ Materal _ _ _ _ _ _ _ _ _ _ _ _ _ _ I I __T__J—__T__J-__T-_C
__1 ___________________ - - - 4 - - - - -+ — — |- — -+ - - |- - -+ - - = - =+ - - =
2
3
4 Preload
5 Dike
6 Zone2-Above-GW-1 0.000 0.000 0.003 0.003 0.205 0.269
7 Zone2-Above-GW-2 0002_| 0002 | 0015 | 00 0017 |
8 Zone2-Above-GW-3 0.002 0.002 0.011 . 0.012
9 Zone2-Above-GI-A 0001 | 0.002_| 0002 | 0008 | 0010 | 0010_|_0010
s 10 Zone2-Above-GIV-5 0001 | 0.002_| 0002 | 0007 | 0008 | 0008 | 0.008
= 11 Zone2-Above-GW-6 0.001 0.002 0.002 0.005 0.007 0.007 0.007
= 12 Zone2-Above-GW-7 | 0001 | 0002 | 0002 | 0005 | 0006 | 0006 | 0.006
= | 0001 | 0002 | 0002 | 0004 0,005
= 14 Zone2-Above-GW-9 0.001 0.057 0.057 0.116 0.158
e 15__ Zone2-Above-GW-10 0.034_| 0053 | 0053 |_0.103 0.143
@»n 16 Zone2-Above-GW-11 0.034 0.051 0.051 0.093 0.130
~ 17 Zone2-Above-GW-12 0.033 0.048 0.048 0.085 0.119
= 1 0034 [ 0047 | 0047 | 0076 | | 0109 | 01
> 20033 [ oo# | oos_| 007 | 0082_| “olol | 0101_
a2 20 Zone2-Above-GW-15 0.032 0.042 0.042 0.065 0.075 0.093 0.093
21 Zone2-Above-GIV-16 0031_| 0040 | 0040 | 0061 | 0070 | 0087 | 0087
2 Zone2-Above-GI-17 0030 | 0038 | 0038 | 0056 | 0065 | 0081 | 0081
23 Zone3-Above-GW-1 0.050 0.064 0.064 0.098 0.114 0.156 0.159
Zone3-Above-GIV-2 | 0045 | 0057 | 0057 | 0087 | o101 | 0138 | o0.140
_ | 0000 | 0.000_| 0000 | 0000”| “0000 | 0000 | 0000
26 Zone2-Below-GW-19 0.000 0.000 0.000 0.000 0.000 0.000 0.000
27 Zone3-Below-GIV-3 0000 | 0.000_| 0000 | 0000 | 0000 | 0.000_| 0000
28
29 Soil Above GW
30 Soil Below GW
TOTAL SETTLEMENT| 0.29 0.36 0.56 0.56 1.17 1.48 1.72 1.65 1.60 1.50
Line 1 427.09 427.08 | 42694 | 426.95 430.99 432.77 432.53 431.32 431.48 432.36
Lne 2 42709 | 427.08 | 42694 | 42695 | 430.99 | 43277 | 43253 | 43132 | 43148 | 43236
Lne 3 42709 | 427.08 | 42694 | 42695 | 430.99 | 43277 | 43253 | 43132 | 43148 | 43236
Line 4 _ 1 Top of Preload _ 427.09 | 427.08 | 42694 | 42695 | 430.99 | 43277 | 43253 | 43132 | 43148 | 43236
— Line 5 Top of Dike 427.09 427.08 426.94 426.95 430.99 432.77 432.53 431.32 426.48 427.36
£ [Line 6 Top of Subgrade 427.09 | 42708 | 42694 | 42695 | 42646 | 42620 | 42622 | 42632 | 42648 | 42736
~ 7 424.74 424.73 424.59 424.60 42431 424.19 424.19 424.23 424.37 425.25
% 8 422.39 422.37 422.24 422.25 421.97 421.85 421.86 421.89 422.03 42291
z 420.03 420.02 419.89 419.90 419.63 419.51 419.52 419.55 419.69 420.57
S 417.68 417.67 417.54 | 417.55 417.28 417.17 417.17 417.21 417.35 418.22
= 415.33 415.32 415.19 415.20 414.94 414.82 414.83 414.86 415.00 415.88
; 412.98 412.97 412.84 | 412.84 412.59 412.48 412.48 412.52 412.66 413.53
= 410.63 410.62 410.49 410.49 410.24 410.13 410.14 410.17 410.31 411.18
: 408.27 408.27 408.14 | 408.14 407.89 407.78 407.79 407.82 407.96 408.84
= 405.92 405.91 405.84 | 405.84 405.65 405.57 405.60 405.63 405.76 406.63
z 403.60 403.60 | 403.54 | 403.54 403.40 403.34 403.39 403.42 403.54 404.40
= 401.27 401.28 401.24 | 401.24 401.14 401.09 401.17 401.19 401.31 402.16
= 39894 | 39896 | 398.93 | 39894 | 398.87 | 39884 | 39893 | 39896 | 399.07 | 399.92
3 396.62 | 39664 | 396.63 | 39663 | 39660 | 39658 | 39669 | 39671 | 396.83 | 397.66
= 394.29 394.32 394.32 394.32 394.31 39431 394.44 394.46 394.57 395.40
: 391.96 392.00 392.01 392.01 392.02 392.03 392.18 392.20 39231 393.13
@ 389.64 389.68 389.69 389.69 389.73 389.74 389.91 389.93 390.04 390.85
: Line 23 Bottom of Zone2 Above GW 387.31 387.35 387.38 387.38 387.43 387.45 387.64 387.66 387.77 388.57
o Line 24 382.18 382.28 382.26 382.25 382.08 382.00 381.64 381.60 381.47 381.79
B Line 25 Bottomof Zone 3 Above GW 377.04 377.19 377.13 377.11 376.71 376.53 375.63 375.53 375.15 375.00
lLine 2 377.04 | 37719 | 37713 [ 377.11 | 37671 | 37653 | 37563 | 37553 | 375.15 | 375.00
[Line 27— — — — Bottomof Zone 2 Below GW | 377.04 | 377.19 | 377.13 | 377.11 | 37671 | 37653 | 37563 | 37553 | 37515 | 375.00
[Line 28— _ _ Top of Incompressible Layer | 377.04 | 377.19 | 377.13 | 377.11 | 37671 | 37653 | 37563 | 37553 | 37515 | 375.00
Line 29 GND
Line 30 GW
Line 31 ROCK
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DESIGN OF COLLECTION SYSTEMS FOR SCA BASIN SUMPS
INTRODUCTION

This package was prepared in support of the design of the Sediment Consolidation Area
(SCA) for the Onondaga Lake Bottom Site, which will be constructed on Wastebed (WB-13) to
contain dredged material from the Lake. This package presents analyses related to the design
of the SCA East and West Basin Sumps, which include a system of collection pipes. Figures 1
and 2 show the proposed design of the SCA East and West Basin Sumps. For each basin sump,
the purpose of the analyses presented in this package is to:

1. Calculate the dimensions of the primary sump.

2 Calculate the infiltration capacity of the primary sump.

3. Calculate the leakage rate through the primary liner.

4 Calculate the capacity of the leakage collection system, including the secondary sump
and pump.

5. Calculate the storage volume and typical pump on and off times for the secondary
sump.

6. Calculate the inflow capacity for the primary and secondary collection pipes and risers.

7. Evaluate the requirements for structural stability of the primary and secondary

collection pipes and risers, including: (a) wall crushing; (b) wall buckling; (c) excessive
ring deflection; and (d) excessive ring bending strain.

The sumps, pumps, collection pipes, and risers analyzed herein are designed for the
operational conditions.

METHODOLOGY

The calculations for each basin sump that are presented in this package include seven
steps: (1) calculating the dimensions of the primary sump; (2) calculating the infiltration
capacity of the primary sump; (3) calculating the leakage rate through the primary liner; (4)
calculating the capacity of the leakage collection system; (5) calculating the pore volume and
typical pump on and off times for the secondary sumps; (6) calculating the inflow capacity for
the primary and secondary collection pipes and risers; and (7) evaluating the requirements for
structural stability for the critical section of the collection pipes and risers. Methodologies used
for each of these calculations are presented below.
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1. Primary Sump Sizing

The primary sump for each basin was designed to contain approximately 30,000 gallons of
water at a depth of 6 feet to provide ideal operating conditions for various mobile pumps that
are being considered for the project. The target volume of approximately 30,000 gallons was
selected to provide for a few minutes of storage for flow equalization and optimal pump
operation. The primary sumps were designed with 2.5:1 horizontal-to-vertical side slopes
consistent with the SCA berms, as shown in Figure 1. The shape of the primary sumps can be
characterized as a truncated pyramid. The volume of a truncated pyramid can be calculated
using the following equation:

V =:h(a®+ab+b? (1)

Where: a = the length of the bottom square,
b = the length of the top square, and
h = the height of the truncated pyramid.
Given a 2.5:1 horizontal-to-vertical side slope, we have the following relationship:

b=a+2(25%*h) )

The sumps are proposed to be filled with gravel. Using a typical value for gravel porosity
of 0.4 presented in “Sump and Riser Calculations for SCA Design” [Parsons and Geosyntec,
2010b], the storage volume can be expressed as:

Ve=04xV 3)
Where: V = total volume, and

Vs = storage volume.
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2. Primary Sump Infiltration Capacity

Prior to designing the primary sump for each basin, the infiltration capacity of the gravel
was calculated to verify that it can accommodate the maximum discharge, which is estimated to
be 6,000 gpm. Applying Darcy's Law for calculating flow through a porous medium, the
primary sumps can be characterized as a vertical conduit with a flow area equal to the bottom
area of the primary sumps:

Q=kxixA 4)
Where, 0 = flow rate,
k = hydraulic conductivity,
i = hydraulic gradient, and
A = outlet area.

3. Flow Rate through the Primary Liner

Leakage through composite liners is primarily due to leakage through defects (e.g., holes)
in the geomembrane [Bonaparte et al., 1989]. As shown by Bonaparte et al., leakage due to
permeation through geomembranes can be considered negligible for landfills.

For the proposed double-liner system, presented in Figure 2, the geocomposite leak
collection layer conveys discharge from the defects to the secondary sump. The geocomposite
is located between two layers of geomembrane (i.e., between the primary and secondary liner).
The following form of Bernoulli’s Equation can be applied to calculate the flow through a
single defect:

Q=06A,2gh )
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Where, 0 = flow through defect,

A = 0.05 inz, [Bonaparte et al., 1989], defect area,

g = 32.2 ft/s?, gravitational constant, and

h = head.

To calculate the total flow into the geocomposite, an estimate of the number of defects per
acre [Bonaparte et al., 1989] is applied:

Qr =nArQ (6)
Where, Or = flow into geocomposite,
n = 1 defect per acre, [Bonaparte et al., 1989],
Ar = total area of basin (in acres), and
0 = flow through one defect.

4. Discharge Capacity of the Leakage Collection System

Calculating the discharge capacity of the geocomposite leak collection layer is performed
to verify that the discharge capacity exceeds the discharge rate through the defects in the
primary liner. Flow through the geocomposite can be analyzed as flow through a porous
medium, and thus, calculated using Darcy’s Law:

Q=kiA (7)
Where, 0 = flow rate,
k = hydraulic conductivity,
i = hydraulic gradient, and
A = area of discharge.
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The discharge capacity of a geocomposite is described using transmissivity, which is
proportional to the product of the thickness and hydraulic conductivity of the geocomposite.
Thus, using transmissivity to describe horizontal hydraulic flow, Equation 7 above can be
modified as follows:

Q=0il (8)
Where, 0 = flow rate,
o = transmissivity,
i = hydraulic gradient, and
L = average length perpendicular to the flow area.

The discharge capacity of the geocomposite is evaluated for each basin using estimates of
average hydraulic gradient and average length perpendicular to the flow area.

5. Secondary Sump Storage Volume and Pump Sizing

The storage volume of the secondary sump is calculated as the volume between the pump-
off and -on level. This volume is comprised of pore volume for areas outside of the lateral
collection and riser pipes.

Pump-on time is calculated by dividing the storage volume by the selected pumping rate
minus the leakage rate. Pump-off time is calculated by dividing the storage volume by the
leakage rate to the sump.

6. Perforated Pipe Flow Capacity

The methodology for calculating the number and size of pipe perforations, and the
resulting flow capacity of the perforated pipes is presented in a calculation package titled
“Sump and Riser Calculations for SCA Design” as part of the SCA Final Design [Parsons and
Geosyntec, 2010b]. It was assumed that pump intakes will be placed in the pipes to pump out
water from the bottom of the lateral collection pipes and riser pipes.
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7. Evaluation of Structural Stability

Calculations were performed to verify that the proposed lateral collection pipes are able to
withstand the loads applied on them with adequate factors of safety. Failure mechanisms that
were checked include: (a) wall crushing; (b) wall buckling; (c) excessive ring deflection; and
(d) excessive bending strain. Plastic pipe can be designed to resist failure by the above
mechanisms using design methods presented in the technical literature [Chevron Phillips,
2003].

Stresses applied on the proposed lateral collection pipes will be estimated for the condition
when the sump area is fully loaded. The stress applied to the pipe is due to the materials
surrounding the pipe. The perforations within the pipe will also increase the stress on the pipe
by reducing the area available to handle loads. The vertical stress on a horizontal pipe can be
calculated as follows [Qian et al., 2002]:

Yy, *H

Tla4r(1—nxd/12)

9)

Where,
P, = Vertical stress applied to the pipe, (psi),
f7 =  Weighted average unit weight of the overburden materials (pcf),
H Thickness of the overburden materials (ft),
n = Number of perforations per row per foot of pipe, and
d = Diameter of individual perforation (in).

Wall Crushing: Wall crushing can occur when the stress in the pipe wall, due to external
pressure, exceeds the compressive strength of the pipe material. The compressive stress on the
pipe wall can be calculated by the following equation [Chevron Phillips, 2003]:

_E*D (10)
288 -t
Where,
S = Pipe wall compressive stress (psi),
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P, = Vertical stress applied to the pipe (psf),
D = Outside diameter of pipe (in), and
t = Minimum wall thickness of pipe (in).

The factor of safety (FS) against pipe wall crushing may be calculated using the following
equation:

FS, =— 11
e =g (1)
Where,
FS,. = Factor of safety against pipe wall crushing,
ot = Compressive yield strength of the pipe (psi), and
S = Pipe wall compressive stress (psi).

A FS of 2.0 is recommended by Chevron Phillips [2003] for wall crushing.

Wall Buckling: Wall buckling, a longitudinal wrinkling in the pipe wall, can occur if the
external pressure exceeds the critical buckling pressure of the pipe/bedding aggregate system.
The critical wall buckling pressure may be calculated using the following equation [Chevron
Phillips, 2003]:

E
B;=565% |[R *B'+F'——— 12
" \/ 12 (SDR 1)’ (12)
Where,
Pwp = Critical wall buckling pressure (psi),
R = Water buoyancy factor,
R = 1-(033+) (13)
H

H, = Height of water table above pipe (ft),
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H = Height of waste + final cover above pipe (ft),
B’ = Coefficient of elastic support,
, 1

144 0005H (1)
E' = Modulus of soil reaction for pipe bedding (psi),
E = Long-term modulus of elasticity of the pipe material (psi), and
SDR = Standard dimension ratio of the pipe.

The FS against pipe wall buckling may be calculated using the following equation:

P,
FS,, = IV;:B (2)
Where,
FSws = Factor of safety against pipe wall buckling,
Py = Critical wall buckling pressure (psi), and
P, = Vertical stress applied to the pipe (psi).

A FS of 2.0 is recommended by Chevron Phillips [2003] for wall buckling.

Excessive Ring Deflection: Excessive ring deflection, a horizontal over-deflection of the pipe
causing a reversal of curvature of the pipe wall, can occur where large external pressures are
applied to the pipe/bedding aggregate system. In addition, excessive ring deflection can lead to
substantial loss in flow capacity. Ring deflection is calculated using Spangler’s Modified lowa
Formula [Chevron Phillips, 2003]:

P*K*L
ax% =X 100 = R %100
D, 2«E 1 , (16)
- |+(0.061% E)
3 (SDR-1)

Where,
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AX% = Ring deflection (%),
AX = Maximum deflection or change in diameter (in),
D; = Internal pipe diameter (in),
P, = Vertical stress applied to the pipe (psi),
K = Bedding constant (assume 0.1) [Chevron Phillips, 2003],
L = Deflection lag factor,
E = Short-term modulus of elasticity of the pipe material (psi),
SDR =  Standard dimension ratio of the pipe, and
E' = Modulus of soil reaction for pipe bedding material (psi).

Spangler recommends a value between 1.0 and 1.5 for the deflection lag factor (L) to be
used in the Modified Iowa Formula, to account for visco-elastic deformation of the pipe
[Chevron Phillips, 2003]. An average value of 1.25 is used for the calculations presented
herein. An allowable ring deflection of 7.5% is assumed based on guidance from Chevron
Phillips [2003].

Excessive Bending Strain: When a pipe deflects under load, bending strains are induced in
the pipe wall. Bending strain occurs in the pipe wall as external pressures are applied to the
pipe/bedding aggregate system. Bending strain is calculated using the following equation
[Chevron Phillips, 2003]:

AX 2-C
&y = fg*——*

D D (17)

m m

Where,

Bending strain in the pipe wall (%),
= Deformation shape factor,
Maximum deflection or change in diameter (in),
= Distance from outer fiber to wall centroid, (in)

= 0.5 *(1.06 * pipe wall thickness) [Chevron Phillips, 2003],
Dy, = Mean pipe diameter (in)

= D—(1.06 * pipe wall thickness) [Chevron Phillips, 2003], and
D = Outside diameter of pipe (in).

ng@
Il
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The deformation factor (fy) or shape factor is a function of pipe stiffness (PS), type of
backfill material, and compaction level. Based on the guidance presented in the Design
Manual for Corrugated HDPE pipes by Plastics Pipe Institute [PPI, 2007], a deformation factor
can be selected based on the calculated PS of the proposed lateral collection pipes and bedding
material used. A list of long-term PS values for typical commercially available pipes is
presented in Table 1, and the corresponding deformation shape factors are shown in Table 2.

The following are recommendations for allowable bending strain from the literature and
plastic pipe manufacturers:

¢ An allowable bending strain of 5% is recommended by Wilson-Fahmy and Koerner [1994],
based on AASHTO guidelines.

e An allowable bending strain of 4.2% is recommended as conservative in Chevron Phillips
[2003], where it is noted that strains up to 8% are reported in the literature as acceptable for
a design period of 50 years.

Based on the above recommendations and the calculation of a very conservative maximum
deflection (AX) value since the effect of arching was neglected, an allowable strain of 5% was
selected for this application.

INPUT PROPERTIES

1. Primary Sump Sizing

The gravel depth is set to h = 6 feet, as shown in the proposed design in Figure 2.

2. Primary Sump Infiltration Capacity

The flow area is calculated as the bottom area of the primary sump, 625 ft*. Calculating
the hydraulic gradient over the full depth of the sump, without standing water above the top of
gravel, yields i=1. A hydraulic conductivity of 10 cm/s is assumed for the gravel.

3. Flow Rate through the Primary Liner

West Basin: Area equivalent to surface area of basin, 2.39 acres. East Basin: Area
equivalent to surface area of basin, 3.86 acres. Height above primary liner is calculated as
equivalent to the height at half volume to represent a reasonable condition to evaluate leakage.
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4. Discharge Capacity of the Leakage Collection System

The average length perpendicular to the flow area and average hydraulic gradient are
estimated using the grades shown in Figure 3. The length of outlet flow area, L, is measured at
approximately half way along the flow path, and is estimated to be 350 ft and 400 ft for the
West Basin and East Basin, respectively. The average slope expected on the bottom of the
basins is used for the hydraulic gradient. The average slope is estimated to be 1.7% and 0.9%
for the West Basin and East Basin, respectively. The transmissivity is selected to be 2x107
m?/s, [Skaps Industries, 2010].

5. Secondary Sump Storage Volume and Pump Sizing

The pump-off level is assumed to be set at 1.5 feet from the bottom of the sump. The
pump-on level is assumed to be set at 2.5 feet from the bottom of the sump. The storage
volume available between these two heights is approximately 890 gallons. The submersible
pump is assumed to have a pumping rate of 10 gpm, and the leakage rates from the
geocomposite are input from the results of Step 3 - Flow Rate through the Primary Liner.

6. Perforated Pipe Flow Capacity

Each of the 16 lateral collection pipes in the primary collection systems are laid
approximately east-west and assumed to have a perforated length of 25 feet, and each primary
riser pipe running approximately north-south was assumed to have a perforated length of 15
feet. Each secondary riser pipe of the Secondary Collection System running approximately
north-south was assumed to have a perforated length of 25 feet. These dimensions are based on
the plan lengths rather than the sloped lengths, which will produce lower (i.e., more
conservative) calculations of flow capacity. It is assumed that the lateral collection pipes will
be placed along the sloped sides and bottom of the SCA basin primary sumps, as shown in
Figure 2.

A vene = 0.1 ft/s (i.e., entry velocity) for pipe perforation calculations is recommended in
the literature [Qian et al., 2002]. However, this recommendation is based on conditions with a
limited water head (i.e., ~=0.0002 ft). For purposes of this package, a larger value of ve, = 0.33
ft/s has been assumed, corresponding to a calculated water head of #=0.002 ft and a calculated
inflow of approximately 0.5 gal/min for each perforation, which is considered to be reasonable.
The expected inflow capacity of the gravel calculated using Darcy’s Law is also approximately
0.33 ft/s, therefore ve,: = 0.33 ft/s is considered to be reasonable.
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7. Evaluation of Structural Stability

It 1s assumed that the lateral collection pipes will be a minimum HDPE SDR 26, with a
nominal diameter of 12 inches and an inside diameter of 11.71 inches as shown in Table 3
[Iscolndustries, 2009]. The riser pipes will be a minimum HDPE SDR 32.5, with a nominal
diameter of 24 inches and an inside diameter of 22.434 inches, as shown in Table 3
[Iscolndustries, 2009]. The pipes are assumed to have a short-term modulus of elasticity of
110,000 psi at 73°F and a long-term modulus of elasticity of 28,200 psi at 73°F as shown in
Table 4 [Chevron Phillips, 2004]. A reduction factor of 0.76 has been conservatively applied to
the long-term modulus of elasticity to account for stress concentrations [August et al., 1997].
The pipes are assumed to have a typical compressive yield strength of 1600 psi [Iscolndustries,
2009].

The unit weight and drained friction angle of the gravel are considered to be 120 pcf and
38 degrees, respectively, following recommendations from Appendix G of the Draft SCA Final
Design, “Slope Stability Analyses for SCA Design” [Parsons and Geosyntec, 2010a]. A typical
value of 0.4 is selected for the porosity of the gravel.

The lateral collection pipe is assumed to be below 5 feet of gravel and a water depth of 5.5
feet. The secondary riser pipe is assumed to be below 4 feet of gravel and a water depth of 4.5
feet. Both of these alignments can be seen on Figure 2. The modulus of soil reaction for pipe
bedding material [Chevron Phillips, 2003] was set to 700 psi for coarse grained soils with a
depth of up to 5 feet and minimum compaction, as shown in Table 5.

CALCULATIONS AND RESULTS OF ANALYSIS

1. Primarv Sump Sizing

Solving Equation 1 using Equations 2 and 3 with a fixed gravel depth of h = 6 feet, a
storage volume of V¢ = 30,000 gal, and a typical value for gravel porosity of 0.4 results in a
bottom width of a = 25 feet and top width of b = 55 feet. Calculations are presented in
Attachment 1.

2. Primary Sump Infiltration Capacity

The resulting flow through the gravel (i.e., infiltration capacity) is Q = 90,000 gpm. This
calculated infiltration capacity is well over the estimated maximum flow of 6,000 gpm during
operational conditions. Calculations are presented in Attachment 2.

GA100740



Geosyntec®

consultants
Page 13 of 45
Written . -
by: Jesus Sanchez Date: 1/10/2011 Reviewed by:  F. Zhu/R. Kulasingam Date: 1/10/2011
Client: Honeywell  Project: Onondaga Lake SCA Project No.: GJ4299  TaskNo.:. 05

Bypass riser pipes are provided, as shown in Figure 2, as an additional measure to route
the liquid directly to the collection system pipes if liquid starts ponding above the gravel in the
primary sump.

3. Flow Rate through the Primary Liner

The height above the primary liner for each basin to be half full is presented in Attachment
3. The stage-storage data presented in these plots is measured from the grades shown in Figure
1. The height at half volume for the West and East Basins is 7 and 4 feet, respectively. The
resulting flow through each defect for the West and East Basins is 2.0 and 1.5 gpm,
respectively. The calculated discharge through the primary liner into the geocomposite for the
West and East Basins is 4.7 and 5.8 gpm, respectively (i.e., 6,800 gal/day and 8,300 gal/day,
respectively). These flow rate calculations are provided in Attachment 4.

4. Discharge Capacity of the Leakage Collection System

The discharge capacity of the geocomposite leakage collection system is estimated to be
34 and 58 gpm for the East and West SCA Basins, respectively (i.e., 48,700 gal/day and 82,800
gal/day, respectively), as shown in the Attachment 5 calculations. These calculations verify
that the discharge capacities of the geocomposite leakage collection system for both basins are
significantly greater than their respective leakage rates.

5. Secondary Sump Storage Volume and Pump Sizing

As indicated in the calculations presented in Attachment 6, the cycle time for the West
Basin secondary sump is 6.0 hours: 2.8 hours to drain and 3.2 to fill the storage volume. The
resulting cycle time for the East Basin secondary sump is 6.1 hours: 3.5 hours to drain and 2.6
to fill the storage volume. It is noted that the pump-on and -off levels can be programmed to
accommodate varying leakage rates based on water level in the basins. These cycling times
and pump capacities are consistent with typical values for similar applications and indicate that
the dimensions of the secondary sump are appropriate.

6. Perforated Pipe Flow Capacity

Table 6 summarizes the calculations provided in Attachment 7 that indicate the combined
capacity of the collection pipes in the primary sump exceeds the estimated maximum flow rate
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of 6,000 gpm during operational conditions. Therefore, during operational conditions liquid
can be removed using mobile pumps efficiently on an as-needed basis to control liquid levels in
the basin sumps.

Table 7 summarizes the calculations in Attachment 8 that indicate the flow capacity of the
secondary riser pipe exceeds the estimated flow to the secondary sump.

7. Evaluation of Structural Stability

Each of the structural stability evaluations meet the recommended target values. The
evaluations in Attachments 9 and 10 are summarized in Tables 8 and 9.

SUMMARY AND CONCLUSIONS

This package presents analyses related to the design of the collection systems for the SCA
East and West Basin Sumps, which include perforated lateral collection and riser pipes. The
following seven calculations were performed for each basin sump: (1) calculating the
dimensions of the primary sump; (2) calculating the infiltration capacity of the primary sump;
(3) calculating the leakage rate through the primary liner; (4) calculating the capacity of the
leakage collection system; (5) calculating the pore volume and typical pump-on and -off times
for the secondary sump; (6) calculating the inflow capacity for the primary and secondary
collection pipes and risers; and (7) evaluating the requirements for structural stability for the
critical section of the collection pipes and risers.

Based on the design criteria for the SCA basin sumps during operational conditions, the
proposed sump design is a truncated pyramid, with the selected sump dimensions, that has a
storage capacity of approximately 30,000 gallons. Calculations for leakage through the
proposed primary liner show that a geocomposite collection layer with transmissivity of 2x10~
m?/s has more than sufficient capacity to transmit the calculated leakage through the primary
liner of the basins. It is recommended that the expected leakage through the primary liner
system of the basins be collected in the specified secondary sumps and pumped out using 10
gpm submersible pumps, which will discharge back into the basin primary sumps.

Based on the calculations, and consistent with applications for similar projects, it is
conservatively recommended that SDR 17 be used for both the lateral collection and riser pipes
in both the primary and secondary sump collection systems. SDR 17 was a conservative
selection due to its higher strength properties, compared to both SDR 26 and 32.5. These
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systems include both 12- and 24-inch nominal HDPE pipe sizes. The perforated lengths of
these pipes are proposed to have a perforation angle of 45 degrees, perforation row offset of 3
inches, and a 1-inch perforation diameter. The resulting infiltration capacity of both systems
exceeds the inputs from the SCA during operation conditions and any leakage through the
primary liner of the basins. Mobile pumps will be used to remove the liquid from the primary
sumps and will have adequate capacity to match the operational flow conditions. The structural
integrity evaluations of the pipe collection systems indicate that the calculated strains and
deflection on the pipes do not exceed the target ring strains and deflections. In addition, the
calculated Factors of Safety (FS) satisfy the target FS for wall buckling and crushing.
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Table 1: Typical Corrugated HDPE Pipe Properties [PPI, 2007]
Typical Minimum Pipe Distance fram
Inside Outside Stifiness al Inside Diameter Moment of
Diameter,| Diameter, % Deflection, Section Area, to Neutral Axis, Inertia,
ID 0D PS A, c |
in | mm in mm | pii N/m/mm** in¥in mim?/mm in 1L intfin o mm
41 100 ] 4.7 L9 ] 3s 241 0.0448 1.138 0.139 3.531 0.0 11.5
6] 150 7 178 1 35 241 0.0568 1.443 0.192 4,876 0.0 54.1
&1 200 9.9 251 35 241 0.0837 2126 0.297 7.535 0.0 142.6
1] 250 12 305 | 35 241 01044 2.652 0.393 Q.97 0.0 303.2
121 300 | 14.7] 373 50 345 0.125 3.175 0.35 5.89 0.0 393.3
15 375 | 177 457 | 42 290 0.159 4,043 0.45 11.43 0.1 8685
18] 450 | 21.5 | 546 | 40 275 0.195 4,953 0.5 12.70 0.1 1016.0
24 600 | 287 729 | 34 235 0.262 6.640 0.65 16.51 0.1 190409
0] 750 ) 364 | 925 | 28 195 0.327 8.297 0.75 19.05 0.2 2671.1
A6 900 | 425 | 1080 22 150 0.375 9.525 0.9 22.86 0.22 3637.9
421 1050 48 | 1219 20 140 0.391 0.927 1.11 28.19 0.52 8898.2
48| 12001 55 | 1397 18 125 0.429 10.901 1.15 29.21 0.52 8898.2
54 | 1350 a6l 1549] 16 10 0.473 12.014 1.25 31.75 0.82 13552.1
o | 1500 673 | 1709] 14 97 0.538 13.665 1.37 34.798 1.0 16518.2
Notes:

1. These are generic HDPE pipe sizes and dimensions. The exact dimensions may vary
based on the manufacturer. Therefore, this chart has only been used to calculate the pipe
stiffness (PS) of the lateral collection pipes.

2. The lateral collection pipe chosen has a nominal diameter of 12 in. Therefore the PS for
an OD of 12 in was selected. A smaller value of PS will result in larger deformation shape
factors and therefore more deformation.

3. The PS value of 35 Ib/in/in (pii) selected from this table is used in Table 2 to select the
appropriate deformation shape factor to compute the bending strain.
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Table 2: Deformation Shape Factors, f; [PPL, 2007]
Gravel Sand
GW, GP, GW-GC, GW-GM, SW, SP, 8M, SC, GM, GC or
GP-GC and GP-GM Mixtures
Pipe
Stiftness, Dumped to Moderate to Dumped to Moderate to
Ps Slight High Slight High
pii (kPa) (<85% SPD) {z85% SPD) (<85% SPD) (=85% SPD)
14 (97} 4.9 6.2 5.4 7.2
16 (110} 4.7 5.8 5.2 0.8
17 {117} 4.0 5.7 5.1 6.7
20(138) 4.4 5.4 49 6.4
221(152) 4.3 3.3 4.8 6.3
28(193) 4.1 4.9 4.4 5.9
30 (210) 4.0 4.8 4.3 5.8
34 (234) 3.9 4.6 4.1 5.6
351(241) 3.8 4.0 4.1 5.6
38 (262) 3.8 4.5 4.0 5.4
40 (2706) 3.7 4.4 3.9 5.4
42 (290) 3.7 4.4 3.9 5.3
46 (320) 3.7 4.4 3.9 5.2
50 (345) 3.6 4.2 38 5.1
Notes:

1. The PS for the lateral collection pipes was considered to be 35 pii, as shown in Table 1.
2. The bedding material was assumed to be dumped gravel.
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Table 3: Typical Pipe Properties [Iscolndustries, 2009]
PE 3608/3408 IPS HDPE PIPE SIZES
Pressure Ratlngl DR 17 (100psi ) DR 19 ( 89psi) DR 21 (80psi ) DR 26 ( 65psi ) DR 32.5 ( 50psi )
Nortinall , 6 Min. | Average [ Weight Min. | Average | Weight Min. | Average [ Weight Min Average | Weight Min. | Average | Weight
Size wall 1.D. IbAf wall 1.D. Ib/f wall 1.D. IbAf wall 1.D. Ib/If wall 1.D. IbAf
3/4" | 1.050" rez
1" 1.315" =
11/4"] 1.660"
11/2'] 1900 [

2" 2.375" || 0.140" | 2.079" 0.429
3" 3.500" f| 0.206" | 3.064" 0.932
4" 4.500" || 0.265" | 3.939" 1.540
5 5.375" || 0.316" | 4.705" 2.197
5" 5.563" | 0.327" | 4.869" 2.353
6" 6.625" || 0.390" | 5.799" 3.338
ol 7.125" || 0.419" | 6.236" 3.860
8" 8.625" || 0.507" | 7.549" 5.657
10" | 10.750" | 0.632" [ 9.409" 8.788

3.998" 1.387 0.214" | 4.046" 1.262 0.173" | 4.133" 1.030 0.138" | 4.206" 0.831
4.775" 1.980 0.256" | 4.832" 1.801 0.207" | 4.937" 1.470 0.165" | 5.024" 1.186
4.942" 2120 0.265" | 5.001" 1.929 0.214" | 5.109" 1.574 0.171" | 5.200" 1.270
5.886" 3.007 | 0.315" | 5.956" 2.736 0.255" | 6.085" 2.233 0.204" | 6.193" 1.801
6.330" 3.478 0.339" | 6.406" 3.165 0.274" | 6.544" 2.582 0.219" | 6.660" 2.083
7.663" 5.097 0.411" | 7.754" 4.637 0.332" | 7.922" 3.784 0.265" | 8.062" 3.053
9.551" 7.918 | 0.512" | 9.665" 7.204 0.413" | 9.873" 5.878 0.331" | 10.049" | 4.742

12" | 12.750" f 0.750" | 11.160" | 12.362 0.671" | 11.327" | 11.138 | 0.607" | 11.463" | 10.134 | O. 490" 11.710" I 8.269 0.392" | 11.918" | 6.671
14" ] 14.000" | 0.824" | 12.254" | 14.905 0.737" | 12.438" | 13.429 | 0.667" | 12.587" | 12.218 | 0.53! TZ.50" 9.970 0.431" | 13.087" | 8.044
16" 16.00" f| 0.941" | 14.005" | 19.467 0.842" | 14.215" | 17.540 | 0.762" | 14.385" | 15.959 | 0.615" | 14.695" | 13.022 | 0.492" | 14.956" | 10.506

18" | 18.00" || 1.059" [ 15.755" | 24.638 | 0.947" [ 15.992" | 22.199 | 0.857" [ 16.183" | 20.198 | 0.692" | 16.532" | 16.480 | 0.554" | 16.826" | 13.296

20" 176" | 17.506" | 30418 | 1.053" [17.768" | 27406 | 0.952" | 17.981" | 24.936 | 0.769" | 18.369" [ 20.346 | 0615" | 18.695" | 16415
22 1204 [ 19.256" [ 36.805 | 1158" [19545" | 33162 | 1.048" | 19.779" | 30.172 | 0.846" [ 20.206"[ 24619 | 0677 L2nsasc] 19863
24" 1.412' [ 21.007" [ 43.801 | 1.263" | 21.322"| 39.465 | 1.143" | 21.577" | 35.907 | 0.923" | 22.043" | 29.209 | 0.738[ 22.434" [[23.638
26" 1.529" | 22.758" | 51.406 | 1.368" | 23.000" | 46.316 | 1.238" | 23.375" | 42.141 | 1.000" | 23.880" | 34.385 | 0.800" ] 2% 27.742
28" 1,647 | 24.508" | 59.618 | 1.47a" [24.876" | 53.716 | 1.333" | 25173"| 48.874 | 1.077" [ 25.717" [ 39.879 | 0.862" [ 26.174" [ 32.174
30" 1.765" [ 26.259" | 68.439 | 1.579" [ 26.653" | 61.664 | 1.429" | 26.971" | 56.105 | 1.154" | 27.554" [ 45.779 | 0.923" [ 28.043" | 36.934
5 1.882" | 28.009" [ 77.869 | 1.684" [ 28420"| 70.160 | 1524" | 28.770" | 63.835 | 1.231" [ 29.301" | 52.086 | 0.985" [ 20.913" | 42023
34" 2.000" | 29.760" | 87.907 | 1.789" | 30.206" | 79.204 | 1.619" | 30568" | 72.064 | 1.308" | 31.228"| 58814 | 1.046" | 31.782" [ 47.440
36" 218" | 31511 | 98553 | 1.895" | 31.983" [ 88796 | 1.71a" | 32.366" [ 80791 | 1.385" | 33.065" | 65022 | 1.108" [ 33.652" | 53.186
42" 2.471" | 36.762" | 134.141 | 2.211" | 37.314" [ 120.861 | 2.000" | 37.760" | 109.966 | 1.615" | 38.575" | 89.727 | 1.292" | 39.260" | 72.392
48" 2824" | 42.014" [ 175205 | 2526" | 42.644" | 157857 | 2286" | 43.154" [ 143629 | 1846" | 44 086" | 117.194 | 1.477" | 44.869" | 94552
54 3.176" | 47.266" | 222547 2842 | 47.975" [ 199791 2571" | 48549" [ 182208 | 2077" | 49507 | 148.324 | 1662 | 50478" [ 119,668
63" | 3.000" | 56.631" | 247.800 | 2.423" | 57.854" [ 202.010 | 1.938" | 58.881" | 162.980
NOTE:

- Items highlighted in Blue indicates standard stocking items that are more readily available.

- Pressures are based on using water at 23°C (73°F).

- Average inside diameter calculated using nominal OD and minimum wall plus 6% for use in estimating fluid flows. Actual ID will vary.

- Service factors should be utilized to compensate for the effect of liquids other than water, and for other temperatures.

- Other piping sizes or DR's may be available upon request.

- Standard Lengths: 40 for 2".24" / 50' for 26" and larger / Coils available for 3/4"-6"(8" by special order) Page 2 of 2
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Table 4: Modulus of Elasticity Values for HDPE [Chevron Phillips, 2004]

Table 2-2 Modulus of Elasticity for HDPE, psi

LOAD TEMPERATURE
DURATION 0°F 73°F 120°F 140°F
Short-term 260,000 110.000 65,000 50,000
1 hour 148,000 69.600 36,900 28.400
10 hours 122,000 57.500 30,500 23,500
1000 hours 92,800 43,700 23,200 17.800
10 years 67,100 31.600 16,800 12,900
50 years 59,900 28.200 15,000 11,500

Notes:

1. The Modulus of Elasticity chosen is for 50 years (long-term) at 73°F.

2. A reduction factor of 0.76 has been applied to the chosen long-term Modulus of Elasticity
[August et al., 1997]

3. The selected short-term Modulus of Elasticity is at 73°F.
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Table 5: Duncan-Hartley Soil Reaction Modulus [Chevron Phillips, 2003]

; Depth of E’ for Standard AASHTO Relative Compaction, Ib.in’
Type of Soil
Cover, ft 85% 90% 95% 100%
Eiiograined sclis 0-5 500 700 1000 1500
with <25% sand 510 600 1000 1400 2000
- K;Ct?lf i 10-15 700 1200 1600 2300
(CL, ML, CL-ML) 15-20 800 1300 1800 2600
. . 0-5 600 1000 1200 1900
Coarse-grained soils 5.10 900 1400 1800 2700
with fines

(SM, SC) 10-15 1000 1500 2100 3200
15-20 1100 1600 1400 3700
_ _ 0-5 700 1000 1600 2500
Coarse-grained soils 5.10 1000 1500 2200 3300

with little or no fines
(SP, SW, GP, GW) 10-15 1050 1600 2400 3600
15-20 1100 1700 2500 3800
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Table 6: Primary Sump Collection System Design Summary

. No. of | Dia. Of Dia. of Offset Row Flow
Primary Sump . . . Length .
. Pipes Pipe Perforation Angle Offset Capacity
Collection System . . . . (ft)

(#) (in) (in) (°) (in) (gpm)

Primary Riser Pipes 2 24 1 45 3 15 481
Lateral Pipes 16 12 1 45 3 25 6411
6892

Table 7: Secondary Sump Collection System Design Summary

No.

© Dia. Of Dia. of Offset Row Flow

Secondary Sump of . . Length .

. . Pipe Perforation Angle Offset Capacity
Collection System Pipes . . . : (ft)

(in) (in) (°) (in) (gpm)
(#)

Secondary Riser Pipes 1 24 1 45 3 25 401
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Table 8: Lateral Collection Pipe Stability Summary

Calculation Target | Calculated | OK?
Wall Crushing (FS Value) 22.0 19.7 Yes
Wall Buckling (FS Value) 22.0 3.3 Yes
Ring Deflection (%) <7.5% 1.7% Yes
Ring Bending Strain (%) <5% 0.3% Yes

Table 9: Primary/Secondary Riser Pipe Stability Summary

Calculation Target | Calculated | OK?
Wall Crushing (FS Value) 22.0 19.7 Yes
Wall Buckling (FS Value) 22.0 2.8 Yes
Ring Deflection (%) <7.5% 1.4% Yes
Ring Bending Strain (%) <5% 0.2% Yes
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Attachment 1: Primary Sump Sizing

a= 25 ft.  Bottom Length of Primary Sump
b= 55 ft.  Top Length of Primary Sump
= 6 ft. Depth of Gravel

Vol. of Truncated 1 . Y
pyramid =V =3 h(a® +ab+b7)
= 75,174 gal.

Storage Volume= V,=0.4=V
= 30,070 gal.
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Attachment 2: Primary Sump Infiltration Capacity

k 0.33 fps Hydraulic Conductivity (10 cm/s)
i 1 ft/ft. Hydraulic Gradient

A 625 ft’ Outlet Area

Q=k=i*A

Q 92,034 gpm
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Attachment 3: SCA Basin Average Pond Height
West Basin Stage-Storage Curve
14
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West Basin Half-way full at
10 approximately 431 ft.-MSL (7' depth) .
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Attachment 3: SCA Basin Average Pond Height
East Basin Stage-Storage Curve
12
10 East Basin Half-way full at
approximately 432 ft.-MSL
(4' depth)
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Attachment 4: Primary Liner Leakage Rate Calculations
West Basin East Basin
Defect Area A= 005 in? A=0.05 in’
Gravitational Constant g= 322 ft./s g=32.2 ft./s°
h= 7 ft. = 4 ft

Flow through one defect in

primary liner Q= 20 gpm Q=15 gpm

Area of Pond A= 2.39 Ac. A;=3.86 Ac.
Number of Holes per Acre n= 1 n= 1
Primary Liner Leakage Rate Q= 4.7 gpm Q;= 5.8 gpm
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Attachment 5: Discharge Capacity of the Leakage Collection System

Geocomposite Drainage Capacity - East Basin

0 0.022 ft*/s Hydraulic Transmissivity (2*10° m?/s)
i 0.875% Hydraulic Gradient, average slope
L 400 ft. Flow outlet length
Q=0ilL
Q= 33.8 gpm = 48700 gal/day

Geocomposite Drainage Capacity - West Basin

0 0.022 ft*/s Hydraulic Transmissivity (2*10° m?/s)
i 1.70% Hydraulic Gradient, averageslope
L 350 ft. Flow outlet length
Q=0ilL
Q= 57.5 gpm = 82800 gal/day
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Level | Area Incremental | Cumulative

(ft.) (ft.z) Pore Volume Storage
(gal.) (gal.)

0.0 | 213 0 ]
0.5 | 234 334 334
1.0 | 255 366 699
1.5 | 276 397 1097
2.0 | 298 429 1526
25 | 319 461 1987
3.0 | 340 493 2480
3.5 | 361 525 3004
4.0 | 383 556 3560

GA100740

Attachment 6: Cycle Time Calculations

Pump-on
Pump-off
Storage Volume
Pumping Rate
Leakage Rate
Drain Time

Fill Time

Cycle Time

gal.
gal.
gal.
gpm
gpm
hrs
hrs

hrs

Occurs at 2.5 feet above bottom of secondary sump

Occurs at 1.5 feet above bottom of secondary sump
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Attachment 7: Primary Collection System Perforated Pipe Flow Capacity Calculations

Flow Capacity into Perforated Riser Pipes for the Primary Sump
Bernoulli's Equation to calculate pipe perforations (15 ft length)

Finding Area of Each Perforation Ag=r/4*d’
Diameter of Perforation [d] = 1.00 in= 8.33E-02 ft
Area of Perforation [A,] = 5.45E-03 ft"2
Bernoulii Equation ™ Qp=C*Ap*V ent
Entry Velocity [v.,] = 0.33 ft/s
Discharge Coefficient [C] = 0.62
Inflow per Orifice [Q,] = 1.12E-03 ft"3/s= 6.70E-02 ftA3/min=0.50 gal/min
Pipe Design
Perforation offset angle [0] = 45 degrees
#Perforations in each row [N,,,] = 8
Offset between rows [8] = 3.00 in
Number of Rows [R] = 4
Pipe Length [L] = 15 ft

Maximum Flow Q;,=Qy * N, * R *L

Maximum Inflow Rate [Q;,] = 32.14 ftA3/min = 240.40 gal/min
Number of Pipes [Nlateral] = 2
Total Inflow [Quoai] = Qin * Niateral = 480.8 gal/min
Note:

1. Qian etal. [2002]

GA100740



Geosyntec®

consultants
Page 38 of 45
Written . -
by: Jesus Sanchez Date:  12/21/10 Reviewed by:  F.Zhu/R. Kulasingam Date:  12/22/2010
Client: Honeywell  Project: Onondaga Lake SCA Project No.: GJ4299  TaskNo.:. 05

Attachment 7: Primary Collection System Perforated Pipe Flow Capacity Calculations
(continued)

Flow Capacity into Perforated Lateral Collection Pipes for the Primary Sump
Bernoulli's Equation to calculate pipe perforations (25 ft length)

Finding Area of Each Perforation Ap=t/4*d?
Diameter of Perforation [d] = 1.00 in= 8.33E-02 ft
Area of Perforation [A,] = 5.45E-03 ft"2
Bernoulii Equation ™ Q,=C*AL*V ey
Entry Velocity [V.n] = 0.33 ft/s
Discharge Coefficient [C] = 0.62
Inflow per Orifice [Q,] = 1.12E-03 ftr3/s = 6.70E-02 ft*3/min= 0.50 gal/min
Pipe Design
Perforation offset angle [8] = 45 degrees
#Perforations in each row [N,,,] = 8
Offset between rows [8] = 3.00 in
Number of Rows [R] = 4
Pipe Length [L] = 25 ft

Maximum Flow Q;,=Q, * N, * R*L

Maximum Inflow Rate [Q;,] = 53.56 ft*3/min = 400.66 gal/min
Number of Pipes [Nlateral] = 16
Total Inflow [Qeotal]l = Qin * Niateral = 6410.6 gal/min

Note:
1. Qian et al. [2002]

GA100740
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Attachment 8: Secondary Collection System Perforated Pipe Flow Capacity Calculations

Flow Capacity into Secondary Riser Pipe for the Secondary Sump
Bernoulli's Equation to calculate pipe perforations (25 ft length)

Finding Area of Each Perforation Ap=r/4*d’
Diameter of Perforation [d] = 1.00 in= 8.33E-02 ft
Area of Perforation [A,] = 5.45E-03 ft"2
Bernoulii Equation ™ Qp=C*Ap*V ent
Entry Velocity [V = 0.33 ft/s
Discharge Coefficient [C] = 0.62
Inflow per Orifice [Q,] = 1.12E-03 ft"3/s= 6.70E-02 ftA3/min = 0.50 gal/min
Pipe Design
Perforation offset angle [0] = 45 degrees
#Perforations in each row [N,,,] = 8
Offset between rows [8] = 3.00 in
Number of Rows [R] = 4
Pipe Length [L] = 25 ft

Maximum Flow Q;,=Qy * N,,,, * R *L

Maximum Inflow Rate [Q;,] = 53.56 ft*3/min = 400.66 gal/min
Number of Pipes [Nlateral] = 1
Total Inflow [Qua] = Qi * Niateral = 400.7 gal/min
Note:

1. Qian etal. [2002]

GA100740
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Attachment 9: Lateral Collection Pipe Stability Calculations
Pipe Type:
Name: 12-in nominal diameter HDPE Pipe
Outside Diameter D= 12.75]in # of perforations/linearft 7 =] 4
Minimum wall thickness t= .49]in diameter of perforations (in) d = 1
Average inner diameter D, = 11.71]in
Standard Dimension Ratio of pipe SDR = 26

Stress on collector pipe
Operational Condition

Operational Conditions

Layer No. Yo (pcf) H (ft) Y, X H/(1-n*d/12) (psh)
1 {(Gravel) 120 5.0 900
2
3
4
5
6
Total = 900 psf= 6.25  psi
Maxinmum Vertical Stress = P.= 200 pst= 6.25 psi
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Wall Crushing

Yield Compressive Strength o, = 230400 |psf= 1600 psi

Actual Wall compressive stress S

P -D

{5

= 4 From Chevron Phillips, 2003

288 -4

= 81.31 psi

92
Factor of Safety against Wall Crushing Foo = ?y
= 19.68 <-- 0K
Wall Buckling

Height of water table above Pipe  H,, = 55 ft

Height of Waste+Final Cover above Pipe H = 5.0 ft
modulus of elasticity of pipe = 3086208 |psf= 21432 psi
modulus of soil reaction  E'= 100800 |psf= 700 psi

E
Py =5.65 - \/R - BLE'

12 .(sDR — 1)

where
H 1
R=1-|0.33 —— and B'=
H 1+ 4 . 0065 H
Water Buoyancy Factor RS 0.6370
Coefficient of Elastic Support ~ B' = 0.2571
Critical Wall Buckling Pressire Py = 2945 psf
Factor of Safety against Wall Buckling o= Pon
wB )
= 3.27 <--OK

From Chevron Phillips, 2003
For 50 years @ 73°F
From Chevron Phillips, 2003

From Chevron Phillips, 2003

From Chevron Phillips, 2003
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Ring Deflection Using the Modified Spangler Equation:

AX P-K L
D, i
! 25 L ~ |+(0.061-£")
3 (sprR-1)

L 1.25
K| 0.1
P, 6.25|psi
Dy 11.710}in.
E 110000|psi
E' 700|psi
SDR 26
Change in diameter, AX = 0.19 in.

AX
AX % = — 100
D

1

= 1.65 %
Ring Bending Strain
AX 2.C
&, = er —_
Dm Dm
D, 12.231
£, 38
C 0.260)in
Bending strain, g, = 0.3 %

AX = maximum horizontal deflection or change in diameter, in;
L. = deflection lag factor;
K = bedding constant (assume 0.1) [Chevron Phillips, 2003];
D, =internal pipe diameter, in
P, = vertical stress applied to pipe, psi;
E = short-term modulus of elasticity of the pipe material

@ 73 °F, [Chevron Phillips, 2004], psi;
E' =the modulus of soil reaction for pipe bedding material [Chevron
Phillips, 2003], psi;
SDR = standard Dimension Ratio [Chevron Phillips, 2003]
AX% = ring deflection, %,

=100 (DX/D)).

<-- Ring Deflection < 7.5%, OK

g, = bending strain, %;
A3 =maximum horizontal deflection or change in diameter, in;
D,, = mean pipe diameter, ir,
=D - (1.06* pipe wall thickness); [Chevron Phillips, 2003]
f; = deformation shape factor
C = distance from outer fiber to wall centroid, in.
= 0.5 * (1.06* pipe wall thickness); [Chevron Phillips, 2003].

<-- Bending Strain < 5%, OK
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Attachment 10: Riser Pipe Stability Calculations
Pipe Type:
Name: 24-in nominal diameter HDPE Pipe
Outside Diameter D= 24|in # of perforations/lineart n =| 4
Minimum wall thickness t= 0.738]in diameter of perforations (in) d =| 1
Average inner diameter  D;j= 22.434|in
Standard Dimension Ratio of pipe SDR= 32.5

Stress on collector pipe

Operational Condition
Operational Conditions
Layer No. Yp (pcf) H (ft) g, xH/(1-n *d /12) (psf)
1 (Gravel) 120 4.0 720
2
3
4
5
6
Total = 720 psf= 5.00 psi
Maximum Vertical Stress = P = 720 psf= 5.00 psi
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Wall Crushing
Yield Compressive Strength o, :psf = 1600 psi

Actual Wall compressive stress

Factor of Safety against Wall Crushing

Wail Buckling
Height of water table above Pipe

Height of WastetFinal Cover above Pipe

modulus of elasticity of pipe
modulus of soil reaction

Py = 5.65 -_\/R - BhE!

where

R:17[0.33-H

Water Buoyancy Factor
Coefficient of Elastic Support
Critical Wall Buckling Pressure

Factor of Safety against Wall Buckling

)

§ ==

288

P.-D
-

=[ 8130 Jpsi

4.5

4.0

3086208

psf =

100800

psf=

From Chevron Phillips, 2003

<-- OK
From Chevron Phillips, 2003
21432 psi For 50 years @ 73°F
700 psi From Chevron Phillips, 2003

R =

B

PWC

and

- '
12 - (SDR —1)

- 14 4. 006 #

0.6288

0.2448

2019

pst

From Chevron Phillips, 2003

1
From Chevron Phillips, 2003

<--OK
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Ring Deflection Using the Modified Spangler Equation:

AX P KL
Do, (2.
! 28 1 — |+{0.061-E")
3 (SDRrR-1)

L 1.25
K 0.1
P, 5.00|psi
D, 22.434in.
E 110000]psi
E' T00)psi
SDR 32.5
Change in diameter, AX = 0.31 in.
AX
AX % = —.100
D L
= 13 %
Ring Bending Strain
AX 2.C
g, = f;, Sl i
D)ﬂ Dm
D, 23218
f 38
(&) 0.391in
Bending strain, g, = 0.2 %

AX = maximum horizontal deflection or change in diameter, in;
L = deflection lag factor;
K = bedding constant (assume 0.1) [Chevron Phillips, 2003];
D; =internal pipe diameter, in
P, = vertical stress applied to pipe, psi;
E = short-term modulus of elasticity of the pipe material

@ 73 °F, [Chevron Phillips, 2004], psi;
E' =the modulus of soil reaction for pipe bedding material [Chevron
Phillips, 2003], psi;
SDR = standard Dimension Ratio [Chevron Phillips, 2003]
AX% = ring deflection, %,

=100 (DX/D;).

<-- Ring Deflection < 7.5%, CK

g, = bending strain, %;
AX =maximum horizontal deflection or change in diameter, in;
D, =mean pipe diameter, in,
=D - (1.06* pipe wall thickness); [Chevron Phillips, 2003]
f; = deformation shape factor
C  =distance from outer fiber to wall centroid, in.
=0.5 *(1.06™ pipe wall thickness); [Chevron Phillips, 2003].

<- Bending Strain < 5%, OK
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	INTRODUCTION
	METHODOLOGY
	The primary sump for each basin was designed to contain approximately 30,000 gallons of water at a depth of 6 feet to provide ideal operating conditions for various mobile pumps that are being considered for the project.  The target volume of approxim...
	𝑉 = ,1-3. ℎ (,𝑎-2.+𝑎 𝑏+,𝑏-2.)     (1)
	Where:  a = the length of the bottom square,
	b = the length of the top square, and
	h = the height of the truncated pyramid.
	Given a 2.5:1 horizontal-to-vertical side slope, we have the following relationship:
	𝑏=𝑎+2 ,2.5∗ℎ.      (2)
	The sumps are proposed to be filled with gravel. Using a typical value for gravel porosity of 0.4 presented in “Sump and Riser Calculations for SCA Design” [Parsons and Geosyntec, 2010b], the storage volume can be expressed as:
	,𝑉-𝑠.=0.4∗𝑉       (3)
	Where:  V = total volume, and
	VS = storage volume.
	2. Primary Sump Infiltration Capacity
	Prior to designing the primary sump for each basin, the infiltration capacity of the gravel was calculated to verify that it can accommodate the maximum discharge, which is estimated to be 6,000 gpm.  Applying Darcy's Law for calculating flow through ...
	𝑄=𝑘∗𝑖∗𝐴       (4)
	Where,  Q = flow rate,
	k = hydraulic conductivity,
	i = hydraulic gradient, and
	A = outlet area.
	3. Flow Rate through the Primary Liner
	Leakage through composite liners is primarily due to leakage through defects (e.g., holes) in the geomembrane [Bonaparte et al., 1989].  As shown by Bonaparte et al., leakage due to permeation through geomembranes can be considered negligible for land...
	For the proposed double-liner system, presented in Figure 2, the geocomposite leak collection layer conveys discharge from the defects to the secondary sump.  The geocomposite is located between two layers of geomembrane (i.e., between the primary and...
	𝑄=0.6 𝐴 ,2 𝑔 ℎ.      (5)
	Where,  Q = flow through defect,
	A = 0.05 in2, [Bonaparte et al., 1989], defect area,
	g = 32.2 ft/s2, gravitational constant, and
	h = head.
	To calculate the total flow into the geocomposite, an estimate of the number of defects per acre [Bonaparte et al., 1989] is applied:
	,𝑄-𝑇.=𝑛 ,𝐴-𝑇. 𝑄        (6)
	Where,  QT = flow into geocomposite,
	n = 1 defect per acre, [Bonaparte et al., 1989],
	AT = total area of basin (in acres), and
	Q = flow through one defect.
	4. Discharge Capacity of the Leakage Collection System
	Calculating the discharge capacity of the geocomposite leak collection layer is performed to verify that the discharge capacity exceeds the discharge rate through the defects in the primary liner.  Flow through the geocomposite can be analyzed as flow...
	𝑄=𝑘 𝑖 𝐴       (7)
	Where,  Q = flow rate,
	k = hydraulic conductivity,
	i = hydraulic gradient, and
	A = area of discharge.
	The discharge capacity of a geocomposite is described using transmissivity, which is proportional to the product of the thickness and hydraulic conductivity of the geocomposite.  Thus, using transmissivity to describe horizontal hydraulic flow, Equati...
	𝑄=𝛩 𝑖 𝐿       (8)
	Where,  Q = flow rate,
	Θ = transmissivity,
	i = hydraulic gradient, and
	L = average length perpendicular to the flow area.
	The discharge capacity of the geocomposite is evaluated for each basin using estimates of average hydraulic gradient and average length perpendicular to the flow area.
	5. Secondary Sump Storage Volume and Pump Sizing
	The storage volume of the secondary sump is calculated as the volume between the pump-off and -on level.  This volume is comprised of pore volume for areas outside of the lateral collection and riser pipes.
	Pump-on time is calculated by dividing the storage volume by the selected pumping rate minus the leakage rate.  Pump-off time is calculated by dividing the storage volume by the leakage rate to the sump.
	6. Perforated Pipe Flow Capacity
	The methodology for calculating the number and size of pipe perforations, and the resulting flow capacity of the perforated pipes is presented in a calculation package titled “Sump and Riser Calculations for SCA Design” as part of the SCA Final Design...
	7. Evaluation of Structural Stability
	INPUT PROPERTIES
	The gravel depth is set to h = 6 feet, as shown in the proposed design in Figure 2.
	2. Primary Sump Infiltration Capacity
	The flow area is calculated as the bottom area of the primary sump, 625 ft2.  Calculating the hydraulic gradient over the full depth of the sump, without standing water above the top of gravel, yields  i = 1.  A hydraulic conductivity of 10 cm/s is as...
	3. Flow Rate through the Primary Liner
	West Basin: Area equivalent to surface area of basin, 2.39 acres.  East Basin: Area equivalent to surface area of basin, 3.86 acres.  Height above primary liner is calculated as equivalent to the height at half volume to represent a reasonable conditi...
	4. Discharge Capacity of the Leakage Collection System
	The average length perpendicular to the flow area and average hydraulic gradient are estimated using the grades shown in Figure 3.  The length of outlet flow area, L, is measured at approximately half way along the flow path, and is estimated to be 35...
	5. Secondary Sump Storage Volume and Pump Sizing
	The pump-off level is assumed to be set at 1.5 feet from the bottom of the sump.  The pump-on level is assumed to be set at 2.5 feet from the bottom of the sump.  The storage volume available between these two heights is approximately 890 gallons.  Th...
	6. Perforated Pipe Flow Capacity
	Each of the 16 lateral collection pipes in the primary collection systems are laid approximately east-west and assumed to have a perforated length of 25 feet, and each primary riser pipe running approximately north-south was assumed to have a perforat...
	7. Evaluation of Structural Stability
	It is assumed that the lateral collection pipes will be a minimum HDPE SDR 26, with a nominal diameter of 12 inches and an inside diameter of 11.71 inches as shown in Table 3 [IscoIndustries, 2009].  The riser pipes will be a minimum HDPE SDR 32.5, wi...
	The unit weight and drained friction angle of the gravel are considered to be 120 pcf and 38 degrees, respectively, following recommendations from Appendix G of the Draft SCA Final Design, “Slope Stability Analyses for SCA Design” [Parsons and Geosynt...
	The lateral collection pipe is assumed to be below 5 feet of gravel and a water depth of 5.5 feet.  The secondary riser pipe is assumed to be below 4 feet of gravel and a water depth of 4.5 feet.  Both of these alignments can be seen on Figure 2.  The...
	CALCULATIONS AND RESULTS OF ANALYSIS
	Solving Equation 1 using Equations 2 and 3 with a fixed gravel depth of h = 6 feet, a storage volume of Vs = 30,000 gal, and a typical value for gravel porosity of 0.4 results in a bottom width of a = 25 feet and top width of b = 55 feet.  Calculation...
	2. Primary Sump Infiltration Capacity
	The resulting flow through the gravel (i.e., infiltration capacity) is Q = 90,000 gpm.  This calculated infiltration capacity is well over the estimated maximum flow of 6,000 gpm during operational conditions.  Calculations are presented in Attachment 2.
	Bypass riser pipes are provided, as shown in Figure 2, as an additional measure to route the liquid directly to the collection system pipes if liquid starts ponding above the gravel in the primary sump.
	3. Flow Rate through the Primary Liner
	The height above the primary liner for each basin to be half full is presented in Attachment 3. The stage-storage data presented in these plots is measured from the grades shown in Figure 1. The height at half volume for the West and East Basins is 7 ...
	4. Discharge Capacity of the Leakage Collection System
	The discharge capacity of the geocomposite leakage collection system is estimated to be 34 and 58 gpm for the East and West SCA Basins, respectively (i.e., 48,700 gal/day and 82,800 gal/day, respectively), as shown in the Attachment 5 calculations.  T...
	5. Secondary Sump Storage Volume and Pump Sizing
	As indicated in the calculations presented in Attachment 6, the cycle time for the West Basin secondary sump is 6.0 hours: 2.8 hours to drain and 3.2 to fill the storage volume.  The resulting cycle time for the East Basin secondary sump is 6.1 hours:...
	6. Perforated Pipe Flow Capacity
	Table 6 summarizes the calculations provided in Attachment 7 that indicate the combined capacity of the collection pipes in the primary sump exceeds the estimated maximum flow rate of 6,000 gpm during operational conditions.  Therefore, during operati...
	Table 7 summarizes the calculations in Attachment 8 that indicate the flow capacity of the secondary riser pipe exceeds the estimated flow to the secondary sump.
	7. Evaluation of Structural Stability
	Each of the structural stability evaluations meet the recommended target values.  The evaluations in Attachments 9 and 10 are summarized in Tables 8 and 9.
	SUMMARY AND CONCLUSIONS
	This package presents analyses related to the design of the collection systems for the SCA East and West Basin Sumps, which include perforated lateral collection and riser pipes.  The following seven calculations were performed for each basin sump: (1...
	Based on the design criteria for the SCA basin sumps during operational conditions, the proposed sump design is a truncated pyramid, with the selected sump dimensions, that has a storage capacity of approximately 30,000 gallons.  Calculations for leak...
	Based on the calculations, and consistent with applications for similar projects, it is conservatively recommended that SDR 17 be used for both the lateral collection and riser pipes in both the primary and secondary sump collection systems.  SDR 17 w...
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