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1 EXECUTIVE SUMMARY

HV]J Associates, Inc. was retained by Turner, Collie, and Braden/GBA Joint Venture (TCB/GBA)
to perform slope stability analysis for the widening of Barbours Cut Channel (BCC) and Bayport
Ship Channel (BSC). Both channels will be widened to a final base width of about 455 feet by
extending the base width by 55 to 155 feet to the north of the current channel centerline. The
overall channel bottom elevation will remain at EL -50.5 feet MLLW. The purpose of this study is to
assess the stability of the proposed channel slopes based on the existing soil data from our previous
studies.

Geotechnical exploration was performed previously along the north shoreline of BSC for the
deepening and widening of the ship channel to a total base width of 350 to 400 feet. A similar study
was performed along the north shoreline of BCC to support the deepening and widening of BCC to
a base width of 300 feet. We submitted reports previously that present our assessment of the soil
shear strength characteristics and our recommendations for the proposed improvements at that
time. The soil properties used in the current analysis are based on our previous exploration reports.
For a detailed discussion of the geotechnical data please see reports HV] Report No. HG1010561
dated October 17, 2013 for BCC and HV] Report No. HG1019742 dated May 2, 2013 for BSC.

Slope stability analyses were performed for the long term (LT), rapid drawdown (RDD) and short
term (ST) conditions. The following assumptions and design considerations were used in the
analyses.

a. Barbours Cut Channel — The proposed widening will shift the channel toe about 155 feet
north towards the Spilman Island Placement Area. Based on the cross sections provided to
us and the soils information obtained from subsurface investigation conducted for the
previous studies, we have analyzed the slope stability at sections 34+00, 44+00, 56+00, and
64+00. These cross sections were chosen to be representative of the slope configuration and
soil conditions along the proposed project.

The new shoreline will be immediately adjacent to the Spilman Island dike and increase in
the dike height in future will impact the stability of the channel slope. In order to account
for the future storage capacity increase at Spilman Island Placement Area, we assumed future
dike raising to a crest elevation of +45.14 feet MLLW with 2 feet freeboard and 2 feet
ponding depth in the interior for long term and rapid drawdown conditions. We assumed
that the future dike will have 15 feet crown width with 3H:1V side slopes.

b. Bayport Ship Channel — The proposed widening will be about 55 to 105 feet towards the
north (away from container terminal). Based on the cross sections provided to us and the
soils information obtained from subsurface investigation conducted for the previous studies,
we have analyzed the slope stability at sections 40+00, 66+00, 76+00, 92+00, 98+00,
110+00, 166+00, and 186+00. In the area north of the turning basin, the 3H:1V bank slope
from the proposed channel toe will result in the cut extending to the adjacent San Jacinto
College building as shown in the cross sections. In order to provide proposed channel base
width and to retain the existing building, a bulkhead is required at this location.



We analyzed several cross sections based on the historic soil data and proposed channel templates
provided to us as shown on Plates 3 and 4. The global stability analysis results are summarized
below:

Slope Stability Analyses Results — Proposed Template

Factor of Safety
Location Station Short Term Long Term | Rapid Drawdown
Circular Block (circular) (circular)

34400 1.47 1.56 1.28% 1.32
Barbours Cut 44400 1.24% 1.37 1.26% 1.24%
Channel 56+00 1.06% 1.02% 1.50 1.49
64+00 1.34 1.36 1.43% 1.43

40+00 1.56 1.53 1.56 1.42

66+00 1.50 1.40 1.74 1.54

76+00 2.47 2.37 1.89 1.62

Bayport Ship 92+00 2.42 2.38 1.72 1.50
Channel 98+00 2.51 2.45 1.77 1.49
110400 2.33 2.31 1.56 1.41

166+00 3.85 3.83 2.09 2.09

186400 5.60 4.05 2.17 2.16

* Does not meet the minimum required.

According to US Army Corps of Engineers EM 1110-2-1902 Slope Stability, Chapter 3, Table 3-1,
the recommended minimum factors of safety are 1.3, 1.5, and 1.3 for short term (end-of-
construction), long term, and rapid drawdown conditions, respectively.

Barbours Cut Channel: The calculated factors of safety for the proposed 3H:1V slope does not meet
the minimum required. We understand that a flatter channel slope from the proposed channel toe is
not an option considering the reduction in the placement area capacity. In order to provide
proposed channel base width while maintaining the Spilman Island placement area, a bulkhead is
required along the entire length adjacent to Spilman Island. Based on our global stability analysis, the
3H:1V channel slope requires a bulkhead installed between Sta. 30+00 and Sta. 67+00 at an offset
of about 530 feet from the existing centerline and embedded to EL -52 feet MLLLW to achieve the
required factors of safety. The results of our analyses including the proposed bulkhead are presented
in Appendix C. The global stability analysis results are summarized in the following table.



Slope Stability Analyses Results with Bulkhead

Factor of Safety

Location Station Short Term Long Term | Rapid Drawdown
Circular Block (circular) (circular)
34+00 1.85 2.04 1.53 1.64
Barbours Cut 44+00 1.89 1.89 1.61 1.64
Channel 56+00 1.64 1.89 151 1.49
64+00 1.72 1.89 1.56 1.55

Note that the soil conditions of the Spilman Island dike are important to the analysis. We suggest
additional borings be performed for final design.

Bayport Ship Channel: The calculated factor of safety exceeds the required minimum factor of safety
at all sections we analyzed. However, installation of a bulkhead is required for the area north of the
turning basin adjacent to the San Jacinto College building. Our analysis indicates that the bulkhead
must be installed between about Sta. 35+00 and Sta. 43+50 at about 400 feet from the existing
centerline embedded to an elevation of -40 feet MLLLW to achieve the required factor of safety for
global stability.

Bulkheads: For analyses purposes, we modeled the bulkheads as a high strength material. The
bottom elevation of the bulkhead was adjusted to achieve the required factor of safety for global
stability. The SLOPE/W program assumes the strength of bulkhead to be infinity, therefore, the slip
surfaces passing through the bulkhead are considered very stable. A detailed analysis must be
performed to assess the bulkhead against rotational and flexural failures. Rotational failures are
caused due to inadequate penetration length and flexural failures are resulted by overstressing the
retaining structure. An analysis of the bulkhead was beyond the scope of this study.

Please note that this executive summary does not fully relate our findings and opinions. Those
findings and opinions are only presented through our full report.



2 INTRODUCTION

2.1 Project Description

HV]J Associates, Inc. was retained by TCB/GBA Joint Venture to petform slope stability analysis
for the widening of two tributary channels of the Houston Ship Channel (HSC), Barbours Cut
Channel (BCC) and Bayport Ship Channel (BSC). The BCC extends to the west from the main HSC
approximately 1.5 miles to the Barbours Cut Turning Basin and the BSC extends west from the
main HSC approximately 4 miles to the Bayport Turning Basin. Both channels will be widened to a
final base width of about 455 feet by extending the base width by 55 to 155 feet to the north of the
current channel centerline. The channel bottom elevation will remain at about El. -46.5 feet MLLW
with an allowance of 2 feet for advance maintenance and an additional 2 feet of overdredge resulting
in an overall bottom elevation of -50.5 feet MLLW. The purpose of this study is to assess the
stability of the proposed channel slopes based on the existing soil data from our previous studies.

2.2 Geotechnical Study Program

Geotechnical exploration was performed previously along the north shoreline of BSC that consisted
of drilling twelve 60-foot deep borings for the deepening and widening of the ship channel to a total
base width of 350 to 400 feet. A similar study was performed along the north shoreline of BCC and
twelve borings were performed to depths varying between 80 and 100 feet below the existing grade.
The study was performed to support the widening and deepening of BCC for a base width of 300
feet. The borings were drilled at the approximate locations indicated on the Plan of Borings included
in Plates 1 and 2 at BCC and BSC, respectively. The geotechnical data from these borings in
conjunction with the historic soil borings were used to determine the subsurface conditions. We
submitted reports previously that present our assessment of the soil shear strength characteristics
and our recommendations for the proposed improvements at that time.

The soil properties used in the current analysis are based on our previous exploration reports. For a
detailed discussion of the geotechnical data please see reports HV] Report No. HG1010561 dated
October 17,2013 for BCC and HV] Report No. HG1019742 dated May 2, 2013 for BSC.

3 PRELIMINARY SLOPE STABILITY ANALYSIS AND RECOMMENDATIONS

3.1 General

The proposed channel cross sections are shown on Plates 3 and 4. Slope stability analyses were
performed for the long term (LT), rapid drawdown (RDD) and short term (ST) conditions. The
following assumptions and design considerations were used in the analyses.

c. Barbours Cut Channel — The proposed widening will shift the channel toe about 155 feet
north towards the Spilman Island Placement Area. Based on the cross sections provided to
us and the soils information obtained from subsurface investigation conducted for the
previous studies, we have analyzed the slope stability at sections 34+00, 44+00, 56+00, and
64+00. These cross sections were chosen to be representative of the slope configuration
and soil conditions along the proposed project.

The new shore line will be immediately adjacent to the Spilman Island dike and increase in
the dike height in future will impact the stability of the channel slope. In order to account
for the future storage capacity increase at Spilman Island Placement Area, we assumed future
dike raising to a crest elevation of +45.14 feet MLLW with 2 feet freeboard and 2 feet
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ponding depth in the interior for long term and rapid drawdown conditions. We assumed
that the future dike will have 15 feet crown width with 3H:1V side slopes.

d. Bayport Ship Channel — The proposed widening will be about 55 to 105 feet towards the
north (away from container terminal). Based on the cross sections provided to us and the
soils information obtained from subsurface investigation conducted for the previous studies,
we have analyzed the slope stability at sections 40+00, 66+00, 76+00, 92+00, 98+00,
110+00, 166+00, and 186+00. In the area north of the turning basin, the 3H:1V bank slope
from the proposed channel toe will result in the cut extending to the adjacent San Jacinto
College building as shown in the cross sections. In order to provide proposed channel base
width and to retain the existing building, a bulkhead is required at this location.

3.2 Method of Analysis and Required Factor of Safety

Slope stability analyses were conducted using the 2012 version of slope stability program SLOPE/W
by the Morgenstern-Price method for circular rotational failure and block failure. Block failure
evaluates non-circular failure surfaces and is particularly helpful in evaluating the potential for
translational failures. During block failure analysis we avoided analyses configured with slip surfaces
that are inadmissible for the software (i.e. comprising too short of a horizontal section to avoid
convergence errors). The program calculates the factor of safety against slope failure using a two-
dimensional limiting equilibrium method.

According to US Army Corps of Engineers EM 1110-2-1902 Slope Stability, Chapter 3, Table 3-1,
the recommended minimum factors of safety are 1.3, 1.5, and 1.3 for short term (end-of-
construction), long term, and rapid drawdown conditions, respectively. The factor of safety
represents the calculated resisting forces and moments divided by the calculated driving forces and
moments of the various potential failure surfaces analyzed. These forces and moments are based
on the estimated unit weights and shear strengths of the various soils in the slope profile.
Accordingly, a factor of safety of 1.0 indicates impending failure. The larger the factor of safety is
above 1.0, the lower the risk is that the slope will fail. As a practical matter, and in consideration of
the variables and unknowns involved, the risk cannot be reduced to zero. The goal is to reduce the
risk of slope failure to a reasonable and acceptable level, with due consideration of the consequences
of failure.

33 Soil Parameters and Water Level

Based on the cross-sections provided to us and the soils information obtained from subsurface
investigation conducted for the previous studies, we have analyzed the slope stability at the BCC
centerline stations 34400, 44+00, 56+00, 64+00 and at the BSC centetline stations 40+00, 66+00,
76+00, 92+00, 98+00, 110+00, 166+00, 186+00.

The soil parameters were determined based on the stratigraphy and material properties determined
from borings located in the vicinity of the cross section. For detailed discussion and our
interpretation of shear strengths see our previous geotechnical reports HV] Report No. HG1019742
dated May 2, 2013 for BSC and HV] Report No. HG1010561 dated October 17, 2013 for BCC.

Short Term: The short term case models the initial undrained condition of the soil. For this
analysis, unconfined compression and unconsolidated undrained soil parameters were used.

Long Term. The long-term design case represents steady state piezometric and stress conditions.
When a slope is constructed, altered stress conditions create changes within the slope and the
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undrained strength of the soils is mobilized. With time, the soil pore pressures adjust to the
imposed stress and piezometric conditions, and the bank soils rely on their available strength for
long-term stability. Drained or effective shear strength parameters (from Consolidated Undrained
Tests and engineering judgment) were used in this analysis.

Rapid Drawdown. The rapid drawdown design case represents the rapid lowering of water level and
associated stress conditions. When the water level is lowered in a short duration of time, it
destabilizes the slope due to the development of excess pore pressures in the embankment
consisting of low permeability materials (e.g. clay) and removal of stabilizing force on the upstream
face of the slope due to water. In this analysis, a drawdown of the water level was taken from EI
+12.54 to El -3.64 feet MLLW at BCC and from El. +12.49 to EL -3.69 feet MLLW at BSC to
reflect the impact of hurticane surge on the slope. The program SLOPE/W utilizes the Duncan et
al.’s (1992) staged rapid drawdown method to evaluate slope stability after rapid drawdown. This is
a 3-stage process:

The first stage involves the stability analysis of the embankment before drawdown when the water
level is high and the pore water pressure in the soils is at steady state condition. Both the effective
normal stress and the shear stress along the slip surface are used to determine the undrained shear
strength of the soils that do not drain freely.

The second stage involves the stability analysis of the embankment after drawdown when the water
level is low and the pore water pressure in the soils is in steady state condition. The effective normal
stress obtained from stage two, together with the effective strength parameters are used to compute
the drained strength along the slip surface. Both the drained and undrained strength at the slice base
along the slip surface are compared and the smaller strength is chosen as the computed shear
strength to be used.

The third stage involves stability analysis using the computed shear strength and final drawdown
water level. The computed factor of safety from the first and second stages are ignored, and only
the factor of safety computed from the third stage analysis is used to represent the stability after
rapid drawdown.

The Long-Term and Rapid Drawdown strength parameters in clay were determined from
Consolidated Undrained Triaxial Compression tests with pore pressure measurements. Long-term
strength parameters were based on effective stress parameters and rapid drawdown strengths were
based on total stress parameters. The soil parameters used for the analyses are presented in

Table 3-1.



Table 3-1 — Soil Parameters for Slope Stability Analysis

Station & Unit Short Term Long Term Rapid Drawdown
Boring Soil Description Weight
Numbers Y®ch) | cpsh) | ¢ (deg) | @ (psD | ¢ (deg) | cen 05D | e (deg)
Barbours Cut Channel
Fat Clay 1 125 1000 0 300 22 500 15
Fat Clay 2 125 2200 0 300 22 500 15
Soft Fat Clay 115 300 0 100 15 150 10
Sta. 34+00 Loose Clayey Sand 110 0 28 0 28 0 28
S04, 108, Clayey Sand 120 0 30 0 30 0 30
1.-04 Dredge Fill 90 50 0 16 15 50 0
Fill 110 10 psf/ft (50 psf — 150 pst) 100 20
Levee 125 NA 100 25 150 22
Sediment 90 50 0 16 15 50 0
Fat Clay 1 125 1000 300 22 500 15
Fat Clay 2 125 2200 0 300 22 500 15
Sta. 44+00 Clayey Sand 120 0 30 0 30 0 30
$.03, 107, Dredge Fill 90 50 0 16 15 50 0
1.-03 Fill 110 300 0 100 20 150 15
Levee 125 NA 100 25 150 22
Sediment 90 50 0 16 15 50 0
Lean Clay 125 500 0 100 25 150 20
Fat Clay 1 125 1000 0 300 22 500 15
Sta. 56+00 Fat Clay 2 125 2200 0 300 22 500 15
$-02, 106, Clayey Sand 120 0 30 0 30 0 30
1.-02 Dredge Fill 90 50 0 16 15 50 0
Levee 125 NA 100 25 150 22
Sediment 90 50 0 16 15 50 0
Lean Clay 125 500 0 100 25 150 20
Fat Clay 1 125 1000 0 400 18 500 14
Sta. 64+00 Fat Clay 2 125 2200 0 300 22 500 15
$.01, 105, Clayey Sand 120 0 30 0 30 0 30
1.-01 Dredge Fill 90 50 0 16 15 50 0
Levee 125 NA 100 25 150 22
Sediment 90 50 0 16 15 50 0
Bayport Ship Channel
Sta. 40400 Lean Clay 123 532 0 200 23 300 19
Fat Clay 115 1200 0 200 18 300 14
12-59, B-1, Clayey Sand 120 0 28 0 28 0.1 27.9
B-2,B-18 Silty Sand 120 0 31 0 31 0.1 30.9




Station & Unit Short Term Long Term Rapid Drawdown
Boring Soil Description Weight
Numbers Y®ch) | cpsh) | ¢ (deg) | @ (psD | ¢ (deg) | cen 05D | e (deg)
Bayport Ship Channel
Lean Clay 125 1000 0 200 23 300 19
Sta. 66+00 Silt 110 0 30 0 30 0.1 29.9
1260, B4, Silty Clay 115 500 100 30 200 25
B-5,B-15 Fat Clay 115 1200 0 300 17 310 14
Silty Sand 120 0 34 0 34 0.1 33.9
Silt 110 0 31 0 31 0.1 30.9
Sta. 76+00 Lean Clay 125 1000 200 23 300 19
19.61. Bo6 Fat Clay 115 1200 0 300 16 310 14
’ Silty Sand 120 0 33 0 33 0.1 32.9
Sta. 92400 Lean Clay 125 1000 0 200 23 300 19
Clayey Sand 115 0 32 0 32 0.1 31.9
12-63, B-8 Fat Clay 115 1200 0 200 18 300 14
Silty Sand 120 0 32 0 32 0.1 31.9
Sta. 98400 Clayey Sand 115 0 33 0 33 0.1 32.9
Lean Clay 125 1200 0 200 23 300 19
12-64, B-9 Silt 110 0 32 0 32 0.1 319
Fat Clay 115 1200 0 200 18 300 14
Sta 110400 Silt 110 0 33 0 33 0.1 32.9
Fat Clay 115 1200 0 200 18 300 14
12-65, B-10, Lean Clay 125 1000 200 23 300 19
B-11 Silty sand 120 0 31 0 31 0.1 30.9
Silty Clay 115 1400 100 30 200 25
Fat Clay 1 115 900 0 200 17 300 14
Sta. 166+00 Fat Clay 2 115 1500 200 17 300 14
19.68 Lean Clay 120 2000 0 200 23 300 19
Silty Sand 120 0 34 0 34 0.1 33.9
Clayey Sand 115 0 32 0 32 0.1 31.9
Sta. 186400 Lean Clay 120 1200 200 23 300 19
Fat Clay 115 1200 0 200 17 300 14
12-69 Clayey Sand 115 0 32 0 32 0.1 31.9
Where:
v: Moist Unit Weight of Soil c Consolidated Drained Cohesion
c Unconsolidated Undrained Cohesion ¢ Consolidated Drained Friction Angle
o: Unconsolidated Undrained Friction Angle Ceul Consolidated Undrained Cohesion

Ocu: Consolidated Undrained Friction Angle




3.4 Results of Slope Stability Analysis

Based on the soil parameters and water level discussed eatlier, slope stability analyses were
performed for the short-term, long-term, and rapid drawdown loading conditions. The results of our
analyses are presented in Appendix A. The global stability analysis results are summarized below:

Table 3-2 — Slope Stability Analyses Results — Proposed Template

Factor of Safety
Location Station Short Term Long Term | Rapid Drawdown
Circular Block (circular) (circular)

34400 1.47 1.56 1.28% 1.32
Barbours Cut 44400 1.24% 1.37 1.26% 1.24%
Channel 56+00 1.06% 1.02% 1.50 1.49
64+00 1.34 1.36 1.43% 1.43

40+00 1.56 1.53 1.56 1.42

66+00 1.50 1.40 1.74 1.54

76+00 2.47 2.37 1.89 1.62

Bayport Ship 92+00 2.42 2.38 1.72 1.50
Channel 98+00 2.51 2.45 1.77 1.49
110400 2.33 2.31 1.56 1.41

166+00 3.85 3.83 2.09 2.09

186+00 5.60 4.05 2.17 2.16

* Does not meet the minimum required.

Barbours Cut Channel: The calculated factors of safety for the proposed 3H:1V slope does not meet
the minimum required. We understand that a flatter channel slope from the proposed channel toe is
not an option considering the reduction in the placement area capacity. In order to provide
proposed channel base width while maintaining the Spilman Island placement area, a bulkhead is
required along the entire length adjacent to Spilman Island. Based on our global stability analysis, the
3H:1V channel slope requires a bulkhead installed between Sta. 30+00 and Sta. 67+00 at an offset
of about 530 feet from the existing centerline and embedded to EL -52 feet MLLLW to achieve the
required factors of safety. The results of our analyses including the proposed bulkhead are presented
in Appendix C. The global stability analysis results are summarized in Table 3-3.



Table 3-3 — Slope Stability Analyses Results with Bulkhead
Factor of Safety

Location Station Short Term Long Term | Rapid Drawdown
Circular Block (circular) (circular)
34+00 1.85 2.04 1.53 1.64
Barbours Cut 44+00 1.89 1.89 1.61 1.64
Channel 56+00 1.64 1.89 151 1.49
64+00 1.72 1.89 1.56 1.55

Note that the soil conditions of the Spilman Island dike are important to the analysis. We suggest
additional borings be performed for final design.

Bayport Ship Channel: The calculated factor of safety exceeds the required minimum factor of safety
at all sections we analyzed. However, installation of a bulkhead is required for the area north of the
turning basin adjacent to the San Jacinto College building. Our analysis indicates that the bulkhead
must be installed between about Sta. 35+00 and Sta. 43+50 at about 400 feet from the existing
centerline embedded to an elevation of -40 feet MLLLW to achieve the required factor of safety for
global stability.

Bulkheads: For analyses purposes, we modeled the bulkheads as a high strength material. The
bottom elevation of the bulkhead was adjusted to achieve the required factor of safety for global
stability. The SLOPE/W program assumes the strength of bulkhead to be infinity, therefore, any
slip surfaces passing through the bulkhead are considered very stable. A detailed analysis must be
performed to assess the bulkhead stability against rotational and flexural failures. Rotational failures
are caused due to inadequate penetration length and flexural failures are resulted by overstressing the
retaining structure. An analysis of the bulkhead was beyond the scope of this study.

4 LIMITATIONS

This investigation was performed for the exclusive use of Tunet, Collie, and Braden/GBA Joint
Venture for specific application to HSC-ECIP Preliminary Slope Evaluation Project. HV]
Associates, Inc. has endeavored to comply with generally accepted geotechnical engineering practice
common in the local area. HV] Associates, Inc. makes no warranty, express or implied. The
analyses and recommendations contained in this report are based on data obtained from subsurface
exploration, laboratory testing, the project information provided to us and our experience with
similar soils and site conditions. The methods used indicate subsurface conditions only at the
specific locations where samples were obtained, only at the time they were obtained, and only to the
depths penetrated. Samples cannot be relied on to accurately reflect the strata variations that usually
exist between sampling locations. Should any subsurface conditions other than those described in
our boring logs be encountered, HV] Associates should be immediately notified so that further
investigation and supplemental recommendations can be provided.
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0TES:

. INFORMATION DEPICTED HERE REPRESENTS THE RESULTS OF SURVEYS AND
GEOTECHNICAL INVESTIGATIONS MADE ON THE DATES PROVIDED BELOW AND
CAN ONLY INDICATE GENERAL CONDITIONS EXISTING AT THAT TIME.

. 2012 BORINGS WERE CONDUCTED BY TRIANGLE RESOURCES AND HWJ
ASSOCIATES FROM NOVEMBER 29 TO DECEMBER 17, 2012.

. 2012 BORING POSITIONS WERE OBTAINED USING A MAGELLAN TRITON 200
HANDHELD GPS UNIT WITH WIDE AREA AUGMENTATION SYSTEM (WAAS) WITH

DIFFERENTIAL CORRECTIONS CAPABILITIES.

. COORDINATES ARE IN SURVEY FEET AND ARI
PLANE TEXAS SOUTH CENTRAL ZONE 4204,

. CONTOURS AND 2012 BORING ELEVATIONS ARE IN SURVEY FEET AND ARE
REFERENCED TO MLT USING THE RELATIONSHIPS SHOWN.

. CONTOURS AND BORING ELEVATIONS ARE BASED ON SURVEYS CONDUCTED
BY THE JOINT VENTURE IN FROM FEBRUARY 16-23, 2011.

. AERIAL IMAGERY WAS OBTAINED FROM THE USDA/FSA — AERIAL
PHOTOGRAPHY FIELD OFFICE AND WAS DATED 2012.

E REFERENCED TO U.S. STATE
NAD83.
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. ADDITIONAL DATA IN UPDATED SURVEY LAYER INCLUDES USACE 2011 LIDAR DATA OF SPILMAN ISLAND.
. SURVEY DATA PROVIDED RELATIVE TO MEAN LOWER LOW WATER (MLLW). ORIGINAL DATA COLLECTED IN MEAN LOW TIDE (MLT) AND CONVERTED TO
26"

. HORIZONTAL SCALE IS 1" = 100'. VERTICAL SCALE IS 1" = 30’. (VERTICAL EXAGGERATION = 3.33X)

PERFORMED AND/OR PREPARED IN CONJUNCTION WITH THE BCC IMPROVEMENTS PROJECT (2014-2015).
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APPENDIX A

SLOPE STABILITY ANALYSIS: PROPOSED AT
BARBOURS CUT CHANNEL



Project Name: HSC - ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 34+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fill
Model: S=f(depth)
Unit Weight: 110 pcf
C-Top of Layer: 50 psf
C-Rate of Change: 10 (Ibs/ft?)/ft
C-Maximum: 150 psf
Pore Water Pressure
Piezometric Line: 1

Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf



Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1

Soft Fat Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 300 psf
Pore Water Pressure
Piezometric Line: 1

Loose Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid

Upper Left: (217.8737, 219.00031) ft
Lower Left: (217.8737, 60.51432) ft
Lower Right: (568.0477, 60.51432) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (687.0189, 29.85921) ft
Upper Right Coordinate: (722.1145, 29.85921) ft
Lower Left Coordinate: (687.0189, -96.57772) ft
Lower Right Coordinate: (722.1145, -96.57772) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -52) ft
Right Coordinate: (1,000, 33.75) ft



Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)

Coordinatel | O 1

Coordinate 2 | 450 1

Coordinate 3 | 610 34

Coordinate 4 | 1,000 | 34

Points

X (ft) Y (ft)
Point 1 153 -57.96
Point 2 228 -64.7
Point 3 153 -75.96
Point 4 228 -96.7
Point 5 393 14.74
Point 6 393 -63.26
Point 7 468 -67
Point 8 468 -82
Point 9 393 -85.26
Point 10 | 573 35.24
Point 11 | 573 29.24

Point 12 | 573 22.24

Point 13 | 573 17.24

Point 14 | 573 7.24

Point 15 | 573 -42.76

Point 16 | 648 -63.5

Point 17 | 1,000 33.75

Point 18 | 624 28.74

Point 19 | 619 30.74

Point 20 | 611 33.54

Point 21 | 592 34.34

Point 22 | 840 33

Point 23 | 925 -11.26
Point 24 | 1,000 -42.76
Point25 | O -58.26
Point26 | O -76.06

Point 27 | 1,000 | -85.26

Point 28 | 1,000 -100

Point29 | O -100

Point 30 | 628.84 | 34

Point 31 | 688 2.74

Point 32 | 653 17.14

Point 33 | 639 22.34

Point 34 | 1,000 -21.26

Point 35 | 574 -21.26

Point 36 | 380.72 | -21.26

Point37 | 155 -50.5




Point 38 | 25 -58.26
Point 39 | 43 -52
Point40 | O -52
Point 41 | 1,000 -11.26
Point 42 | 88 -52
Point43 | 130 -52
Point 44 | 305 -50.5
Point 45 | 305 -46.5
Point46 | 478.22 | 11.24
Point 47 | 496 17.19361
Point 48 | 511 22.11083
Point 49 | 532 29.06479
Point 50 | 550 35
Point 51 | 580.42 | 45.14
Point 52 | 595.42 | 45.14
Point 53 | 607.42 | 41.14
Point 54 | 704 41.14
Point 55 | 717.6 36.74
Point 56 | 722 33.7
Point 57 | 1,000 | 41.14
Point 58 | 900 33.75
Point 59 | 502 10.23641
Point 60 | 502 17.19722
Point 61 | 502 19.1605

Regions

Material Points Area (ft?)

Region 1 Fat Clay 1(U) 18,19,20,21,10,50,49,11 422.29
Region 2 Fat Clay 2 (U) 26,3,9,27,28,29 17,271
Region 3 Fill 20,19,18,33,32,31,23,41,17,58,22,56,30 | 13,510
Region 4 Loose Clayey Sand | 14,31,32,13,60,47,46,59 1,852
Region 5 Soft Fat Clay (U) 47,60,13,32,33,12,48,61 716.27
Region 6 Clayey Sand 33,18,11,49,48,12 748.17
Region 7 Clayey Sand 25,38,1,6,15,24,27,9,3,26 31,487
Region 8 Fat Clay 2 (U) 39,38,1,6,15,24,34,35,36,45,44,37,43,42 | 19,681
Region 9 Fat Clay 1(U) 36,46,59,14,31,23,41,34,35 12,273
Region 10 | Sediment (U) 39,40,25,38 212.84
Region 11 51,50,10,21,20,30,53,52 502.37
Region 12 53,54,55,56,30 699.64
Region 13 54,55,56,22,58,17,57 2,180.1

Current Slip Surface
Slip Surface: 9,379

FofS:1.47

Volume: 4,679.2221 ft?
Weight: 568,802.71 Ibs
Resisting Moment: 27,796,495 |bs-ft
Activating Moment: 18,961,422 Ibs-ft
Resisting Force: 165,415.55 lbs
Activating Force: 112,845.39 |bs




F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces
Exit: (416.40698, -9.3643396) ft
Entry: (593.18805, 34.289977) ft
Radius: 155.19001 ft
Center: (474.66797, 134.47445) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice1 | 419.51628 | -10.546809 | 720.52089 | 1,146.9584 0 1,000
Slice 2 | 425.73489 | -12.762631 | 858.78816 | 1,578.4753 0 1,000
Slice3 | 431.95349 | -14.686379 | 978.83002 | 1,972.5523 0 1,000
Slice 4 | 438.17209 | -16.329254 | 1,081.3454 | 2,325.464 0 1,000
Slice5 | 444.3907 | -17.700372 | 1,166.9032 | 2,634.2447 0 1,000
Slice 6 | 448.75 -18.530751 | 1,218.7189 | 2,854.5903 0 1,000
Slice 7 | 452.822 -19.143807 | 1,240.522 | 3,097.2336 0 1,000
Slice 8 | 458.466 -19.84141 | 1,351.9507 | 3,405.0528 0 1,000
Slice9 | 464.11 -20.330164 | 1,450.8789 | 3,674.3907 0 1,000
i'(')ce 469.754 | -20.612045 | 1,537.425 | 3,905.2406 0 1,000
i'l'ce 475.398 -20.688184 | 1,611.6566 | 4,098.2378 0 1,000
i'z'ce 481.18333 | -20.550364 | 1,674.8267 | 4,241.5888 0 1,000
i';ce 487.11 -20.187431 | 1,726.2676 | 4,335.38 0 1,000
i')fe 493.03667 | -19.595743 | 1,764.0167 | 4,393.3257 0 1,000
i'_r'fe 499 -18.766096 | 1,787.9756 | 4,420.3068 0 1,000
i'éce 504.25 -17.852795 | 1,798.1215 | 4,421.8792 0 1,000
i';ce 508.75 -16.909287 | 1,797.2008 | 4,403.611 0 1,000
i'éce 513.93495 | -15.634978 | 1,784.9359 | 4,367.1756 0 1,000
igce 519.80486 | -13.974837 | 1,758.0332 | 4,308.421 0 1,000
ggce 525.67476 | -12.060833 | 1,715.9358 | 4,225.2586 0 1,000
g'ice 530.30486 | -10.388171 | 1,672.9784 | 4,145.3812 0 1,000
g'z'ce 535 -8.4709323 | 1,616.1852 | 4,048.2619 0 1,000
ggce 541 -5.7859801 | 1,529.5496 | 3,907.8915 0 1,000
Slice

” 547 -2.7863145 | 1,424.0771 | 3,740.7243 0 1,000
ggce 551.38877 | -0.4155239 | 1,336.3549 | 3,552.1372 0 1,000
g'éce 555.59851 | 2.0990197 | 1,237.8184 | 3,240.0466 0 1,000
2'7'“" 561.24044 | 5.7204559 | 1,090.7102 | 2,794.8576 0 1,000




Slice

o8 566.29605 | 9.252383 | 941.72156 | 2,465.3433 810.12405 0
;I;ce 570.76535 | 12.650267 | 793.51789 | 2,149.9689 721.2378 0
g'(‘fe 574.67452 | 15.824409 | 651.79142 | 1,849.717 636.94836 0
3'1“9 578.38452 | 19.065064 | 503.62507 | 1,664.4893 0 300
g'zice 581.14058 | 21.57387 | 387.48647 | 1,381.9669 0 300
gl;ce 584.07534 | 24.455285 | 251.25177 | 966.97386 413.22234 0
ggce 587.43808 | 27.872167 | 88.250722 | 616.78431 305.14901 0
g'sice 588.86846 | 29.393468 | 14.852906 | -75.619857 0 1,000
g'sice 590.57514 | 31.300452 | -78.218778 | -356.7201 0 1,000
Slice 1 592.50403 | 33.595567 | -190.66746 | -701.30903 0 1,000

37




Project Name: HSC - ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Station Analyzed: 34+00
HYV] Project Number: HG1710448
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block 34+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fill
Model: S=f(depth)
Unit Weight: 110 pcf
C-Top of Layer: 50 psf
C-Rate of Change: 10 (Ibs/ft?)/ft
C-Maximum: 150 psf
Pore Water Pressure
Piezometric Line: 1

Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf



Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1

Soft Fat Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 300 psf
Pore Water Pressure
Piezometric Line: 1

Loose Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Limits

Left Coordinate: (0, -52) ft
Right Coordinate: (1,000, 33.75) ft

Slip Surface Block

Left Grid
Upper Left: (426.0139, -4.99326) ft
Lower Left: (426.0139, -23.02716) ft
Lower Right: (464.0721, -23.02716) ft
XIncrements: 5
Y Increments: 5
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (539.8834, 5.56181) ft
Lower Left: (539.8834, -13.44051) ft
Lower Right: (582.9256, -13.44051) ft
XIncrements: 5
Y Increments: 5
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2



Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)

Coordinatel | O 1

Coordinate 2 | 450 1

Coordinate 3 | 610 34

Coordinate 4 | 1,000 | 34

Points

X (ft) Y (ft)
Point 1 153 -57.96
Point 2 228 -64.7
Point 3 153 -75.96
Point 4 228 -96.7
Point 5 393 14.74
Point 6 393 -63.26
Point 7 468 -67
Point 8 468 -82
Point 9 393 -85.26
Point 10 | 573 35.24
Point 11 | 573 29.24

Point 12 | 573 22.24

Point 13 | 573 17.24

Point 14 | 573 7.24

Point 15 | 573 -42.76

Point 16 | 648 -63.5

Point 17 | 1,000 33.75

Point 18 | 624 28.74

Point 19 | 619 30.74

Point 20 | 611 33.54

Point 21 | 592 34.34

Point 22 | 840 33

Point 23 | 925 -11.26
Point 24 | 1,000 -42.76
Point25 | O -58.26
Point26 | O -76.06

Point 27 | 1,000 | -85.26

Point 28 | 1,000 -100

Point29 | O -100

Point 30 | 628.84 | 34

Point 31 | 688 2.74

Point 32 | 653 17.14

Point 33 | 639 22.34

Point 34 | 1,000 -21.26

Point 35 | 574 -21.26

Point 36 | 380.72 | -21.26

Point37 | 155 -50.5




Point 38 | 25 -58.26
Point 39 | 43 -52
Point40 | O -52
Point 41 | 1,000 -11.26
Point 42 | 88 -52
Point43 | 130 -52
Point 44 | 305 -50.5
Point 45 | 305 -46.5
Point46 | 478.22 | 11.24
Point 47 | 496 17.19361
Point 48 | 511 22.11083
Point 49 | 532 29.06479
Point 50 | 550 35
Point 51 | 580.42 | 45.14
Point 52 | 595.42 | 45.14
Point 53 | 607.42 | 41.14
Point 54 | 704 41.14
Point 55 | 717.6 36.74
Point 56 | 722 33.7
Point 57 | 1,000 | 41.14
Point 58 | 900 33.75
Point 59 | 502 10.23641
Point 60 | 502 17.19722
Point 61 | 502 19.1605

Regions

Material Points Area (ft?)

Region 1 Fat Clay 1(U) 18,19,20,21,10,50,49,11 422.29
Region 2 Fat Clay 2 (U) 26,3,9,27,28,29 17,271
Region 3 Fill 20,19,18,33,32,31,23,41,17,58,22,56,30 | 13,510
Region 4 Loose Clayey Sand | 14,31,32,13,60,47,46,59 1,852
Region 5 Soft Fat Clay (U) 47,60,13,32,33,12,48,61 716.27
Region 6 Clayey Sand 33,18,11,49,48,12 748.17
Region 7 Clayey Sand 25,38,1,6,15,24,27,9,3,26 31,487
Region 8 Fat Clay 2 (U) 39,38,1,6,15,24,34,35,36,45,44,37,43,42 | 19,681
Region 9 Fat Clay 1(U) 36,46,59,14,31,23,41,34,35 12,273
Region 10 | Sediment (U) 39,40,25,38 212.84
Region 11 51,50,10,21,20,30,53,52 502.37
Region 12 53,54,55,56,30 699.64
Region 13 54,55,56,22,58,17,57 2,180.1

Current Slip Surface
Slip Surface: 3,349

FofS:1.56

Volume: 4,384.4382 ft?
Weight: 533,141.12 Ibs
Resisting Moment: 11,399,001 Ibs-ft
Activating Moment: 7,331,185.5 |bs-ft
Resisting Force: 152,350.91 |bs
Activating Force: 97,980.669 |bs




F of S Rank (Analysis): 1 of 11,664 slip surfaces
F of S Rank (Query): 1 of 11,664 slip surfaces
Exit: (425.14844, -6.4505185) ft
Entry: (587.86001, 34.536105) ft
Radius: 80.160415 ft
Center: (498.76091, 44.78276) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | 427.94239 | -7.6078082 | 537.12723 | 959.93795 0 1,000
Slice 2 | 433.53028 | -9.9223875 | 681.55698 | 1,423.4743 0 1,000
Slice3 | 439.11817 | -12.236967 | 825.98673 | 1,895.1647 0 1,000
Slice 4 | 444.70606 | -14.551546 | 970.41649 | 2,373.3783 0 1,000
Slice 5 | 448.75 -16.226603 | 1,074.94 2,750.186 0 1,000
Slice 6 | 453.23023 | -18.082375 | 1,182.0308 | 3,240.8575 0 1,000
Slice 7 | 459.1804 | -19.225411 | 1,323.9 3,175.4753 0 1,000
Slice 8 | 464.62029 | -18.835472 | 1,367.7153 | 3,351.2601 0 1,000
Slice9 | 470.06017 | -18.445534 | 1,411.5306 | 3,523.0101 0 1,000
i'(')ce 475.50006 | -18.055596 | 1,455.3459 | 3,690.7817 0 1,000
i'l'ce 481.18333 | -17.648211 | 1,501.1215 | 3,845.9281 0 1,000
i'z'ce 487.11 -17.223379 | 1,548.8576 | 3,988.2351 0 1,000
i';ce 493.03667 | -16.798548 | 1,596.5937 | 4,126.5525 0 1,000
i')fe 499 -16.371088 | 1,644.6251 | 4,264.5979 0 1,000
i'_r'fe 504.25 -15.994761 | 1,686.911 | 4,385.7416 0 1,000
i'6'ce 508.75 -15.672195 | 1,723.156 | 4,487.7787 0 1,000
i';ce 513.93495 | -15.30053 | 1,764.918 | 4,609.5226 0 1,000
i'éce 519.80486 | -14.879767 | 1,812.1968 | 4,750.8204 0 1,000
igce 525.67476 | -14.459005 | 1,859.4757 | 4,890.9388 0 1,000
;'('Jce 530.30486 | -14.127113 | 1,896.7686 | 5,001.0491 0 1,000
g'ice 535.9417 | -13.723056 | 1,942.1703 | 5,140.816 0 1,000
g'z'ce 542.41255 | -10.91136 | 1,853.7611 | 3,888.6042 0 1,000
;I;ce 547.47085 | -5.85306 1,613.4463 | 3,573.9822 0 1,000
;L‘fe 551.38877 | -1.9351372 | 1,427.3097 | 3,281.4526 0 1,000
ggce 554.85003 | 1.5261235 | 1,262.8686 | 2,940.1924 0 1,000
3'6'“* 558.99501 | 5.6710991 | 1,065.9449 | 2,523.2701 0 1,000
;'7'“" 563.44123 | 10.117323 | 854.70919 | 2,239.9648 736.55349 0




Slice

o8 568.18871 | 14.864795 | 629.16148 | 1,857.3787 653.05466 0
;I;ce 571.78122 | 18.457311 | 458.48462 | 1,719.9198 0 300
g'(‘fe 574.2839 | 20.95999 | 339.58478 | 1,466.8819 0 300
g'ice 577.9939 | 24.66999 | 163.32635 | 958.21386 458.92852 0
g'zice 580.92585 | 27.601939 | 24.032377 | 666.73712 371.06576 0
gl;ce 581.95138 | 28.627467 | -24.689456 | 569.6949 328.91351 0
Slice 1 5g5 16554 | 31.841626 | -177.39095 | -270.80933 0 1,000

34




Project Name: HSC - ECIP Preliminary Slope Evaluation

Location: Barbours Cut Ship Channel Color | Name Uni.t Cohesion' I;hi' C-Top | C-Rate of C-Maximum
. Weight | (psf) (°) |of Change2 (psf)
Station Analyzed: 34+00 (peh) i |
HV]J Project Number: HG1710448 \\ Tl O] [Fecayt |15 02
Loading Condition: Long Term §a (] | Clayeysand 120 |0 30
Slip Surface: Circular \ \ \ . Dredge Fill | 90 16 15
\ \\ \ D Dike 125 100 25
\ \ \ D Fill 110 50 10 150
\ \ \ | | |FatClay2 |125 300 22
S \ Loose 110 0 28
\\ \\ D Clayey Sand
Soft Fat | 115 100 15
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term 34+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

FatClay 1
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Dredge Fill
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 16 psf
Phi': 15 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Dike
Model: Mohr-Coulomb



Fill

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Model: S=f(depth)

Unit Weight: 110 pcf

C-Top of Layer: 50 psf

C-Rate of Change: 10 (Ibs/ft?)/ft

C-Maximum: 150 psf

Pore Water Pressure
Piezometric Line: 1

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Loose Clayey Sand

Model: Mohr-Coulomb

Unit Weight: 110 pcf

Cohesion': 0 psf

Phi': 28 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Soft Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 100 psf

Phi': 15°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid



Upper Left: (284.0829, 207.5) ft
Lower Left: (284.0829, 62) ft
Lower Right: (596.7434, 62) ft
Grid Horizontal Increment: 15
Grid Vertical Increment: 15
Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (680, 38.97749) ft
Upper Right Coordinate: (709, 38.97749) ft
Lower Left Coordinate: (680, -95.49959) ft
Lower Right Coordinate: (709, -95.49959) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -52) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 600 43.14
Coordinate 4 | 1,000 | 43.14

Points

X (ft) Y (ft)
Point 1 153 -57.96
Point 2 228 -64.7
Point 3 153 -75.96
Point 4 228 -96.7
Point 5 393 14.74
Point 6 393 -63.26
Point 7 468 -67
Point 8 468 -82
Point 9 393 -85.26
Point 10 | 573 35.24
Point 11 | 573 29.24




Point 12 | 573 22.24
Point 13 | 573 17.24
Point 14 | 573 7.24
Point 15 | 573 -42.76
Point 16 | 648 -63.5
Point 17 | 1,000 33.75
Point 18 | 624 28.74
Point 19 | 619 30.74
Point 20 | 611 33.54
Point 21 | 592 34.34
Point 22 | 840 33

Point 23 | 925 -11.26
Point 24 | 1,000 -42.76
Point25 | O -58.26
Point26 | O -76.06
Point 27 | 1,000 -85.26
Point 28 | 1,000 -100
Point29 | O -100
Point 30 | 628.84 | 34

Point 31 | 688 2.74
Point 32 | 653 17.14
Point 33 | 639 22.34
Point 34 | 1,000 -21.26
Point 35 | 574 -21.26
Point 36 | 380.72 | -21.26
Point 37 | 155 -50.5
Point 38 | 25 -58.26
Point 39 | 43 -52
Point40 | O -52

Point 41 | 1,000 -11.26
Point42 | 88 -52
Point43 | 130 -52

Point 44 | 305 -50.5
Point 45 | 305 -46.5
Point46 | 478.22 | 11.24
Point 47 | 496 17.19361
Point48 | 511 22.11083
Point 49 | 532 29.06479
Point 50 | 550 35

Point 51 | 580.42 | 45.14
Point 52 | 595.42 | 45.14
Point 53 | 607.42 | 41.14
Point 54 | 704 41.14
Point 55 | 717.6 36.74
Point 56 | 722 33.7
Point 57 | 1,000 41.14
Point 58 | 900 33.75
Point 59 | 502 10.23641
Point 60 | 502 17.19722
Point 61 | 502 19.1605




Regions

Material Points Area (ft?)

Region 1 Fat Clay 1 18,19,20,21,10,50,49,11 422.29
Region 2 Fat Clay 2 26,3,9,27,28,29 17,271
Region 3 Fill 20,19,18,33,32,31,23,41,17,58,22,56,30 | 13,510
Region 4 Loose Clayey Sand | 14,31,32,13,60,47,46,59 1,852

Region 5 Soft Fat Clay 47,60,13,32,33,12,48,61 716.27
Region 6 Clayey Sand 33,18,11,49,48,12 748.17
Region 7 Clayey Sand 25,38,1,6,15,24,27,9,3,26 31,487
Region 8 Fat Clay 2 39,38,1,6,15,24,34,35,36,45,44,37,43,42 | 19,681
Region 9 Fat Clay 1 36,46,59,14,31,23,41,34,35 12,273
Region 10 | Sediment 39,40,25,38 212.84
Region 11 | Dike 51,50,10,21,20,30,53,52 502.37
Region 12 | Dredge Fill 53,54,55,56,30 699.64
Region 13 | Dredge Fill 54,55,56,22,58,17,57 2,180.1

Current Slip Surface

Slip Surface: 16,451

FofS:1.28

Volume: 5,032.1728 ft?
Weight: 613,740.48 |bs
Resisting Moment: 41,185,895 Ibs-ft
Activating Moment: 32,160,169 Ibs-ft
Resisting Force: 183,827.35 lbs
Activating Force: 143,640.72 lbs
F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces

Exit: (398.45088, -15.349708) ft

Entry: (602.53941, 42.766864) ft
Radius: 210.08545 ft
Center: (450.83517, 188.1) ft

Slip Slices
Base Normal Stress Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | 401.94492 | -16.185912 | 1,072.4009 | 1,300.3522 92.098288 300
Slice 2 | 408.93301 | -17.733409 | 1,168.9647 | 1,712.7653 219.70969 300
Slice3 | 415.9211 | -19.033652 | 1,250.0999 | 2,088.6933 338.81373 300
Slice 4 | 422.90918 | -20.09128 | 1,316.0959 | 2,422.8434 447.15502 300
Slice 5 | 429.89727 | -20.909979 | 1,367.1827 | 2,710.708 542.81944 300
Slice 6 | 436.91849 | -21.494198 | 1,403.6379 | 2,949.8552 624.71235 300
Slice 7 | 443.97283 | -21.843687 | 1,425.4461 | 3,137.7606 691.81995 300
Slice 8 | 448.75 -21.971385 | 1,433.4144 | 3,268.8132 741.54927 300
Slice9 | 453.0465 | -21.951721 | 1,376.9218 | 3,439.9431 833.51471 300
i'(')ce 459.13951 | -21.799118 | 1,467.0945 | 3,640.7545 878.21564 300
i'l'ce 465.23251 | -21.469294 | 1,547.0175 | 3,803.373 911.62681 300
i'z'ce 473.24951 | -20.726494 | 1,634.3166 | 3,956.0858 938.05563 300
Slice




13 481.79753 | -19.659829 | 1,711.513 | 4,043.9671 942.37261 300
i'jlce 488.0313 | -18.648788 | 1,754.3246 | 4,049.4648 927.29683 300
i'sice 493.34377 | -17.622045 | 1,781.259 | 4,030.2897 908.6674 300
i'sice 499 -16.366493 | 1,800.5455 | 3,991.4548 885.18482 300
i';ce 504.83359 | -14.906084 | 1,810.8658 | 3,934.7338 858.09838 300
i';ce 509.33359 | -13.669228 | 1,812.4472 | 3,879.8399 835.28088 300
i';ce 514.56276 | -12.051722 | 1,803.861 | 3,805.3313 808.64649 300
ggce 521.68827 | -9.640772 | 1,780.1972 | 3,691.9019 772.37884 300
g'ice 528.62551 | -7.0188426 | 1,741.2725 | 3,561.1408 735.2745 300
g'zice 535 -4.3615734 | 1,691.1602 | 3,427.9443 701.70634 300
ggce 541 -1.6239249 | 1,630.3146 | 3,290.7214 670.8479 300
g'jlce 547 1.3465904 | 1,556.0009 | 3,138.2257 639.26031 300
ggce 554.36877 | 5.3666485 | 1,443.2262 | 2,926.3025 599.20171 300
ggce 562.01221 | 9.8847756 | 1,306.1082 | 2,744.4569 764.78355 0

g';ce 568.56155 | 14.143796 | 1,166.199 | 2,568.6799 745.71232 0

;Igice 572.41811 | 16.772898 | 1,076.8048 | 2,457.245 733.99308 0

ggce 576.39582 | 19.718064 | 971.09927 | 2,419.4896 388.09501 100
g'(‘)ce 580.10582 | 22.49554 | 870.74246 | 2,158.5749 743.53037 0

g'lice 584.27928 | 25.916186 | 740.71788 | 1,847.956 639.26422 0

g'zice 590.06928 | 30.800568 | 552.30294 | 1,311.7585 306.83995 300
g';ce 592.95268 | 33.384663 | 449.69996 | 1,044.0783 240.14442 300
gice 594.66268 | 34.971089 | 385.73225 | 966.68547 270.90294 100
ggce 597.71 37.922036 | 264.57546 | 598.65915 155.78578 100
g'gce 600.71 40.884494 | 140.74359 | 206.58324 30.701533 100
Slice. | 601.9797 | 42.187092 | 59.461489 | 35.699552 -11.080373 100

37




Project Name: HSC - ECIP Preliming
. . Color | Name Unit Cohesion' | Phi' | Cohesion | Phi | Piezome tric
Location: Barbours Cut Ship Channel
: . Weight | (psf) ®) | R (psh) R | Line Afte
Station Analyzed: 34+00 oot 5 | D
HVJ PI’O]eCt Number: HG1710448 ] |FacClay1 |125  |300 22| 500 15 |2
Loading Condition: Rapid Drawdowt D Clayey Sand | 120 0 30 |0 30 |2
1 urface: Circula Dredge Fill | 90 16 15 |50 0 |2
Slip Surf: Circular [] "
[ | | Dike 125 100 25 [150 22 |2
D Fill RDD) | 110 50 25 | 100 20 |2
[ ] |FatClay2 |125 300 221|500 15 |2
D Loose 110 0 28 |0 28 |2
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D Soft Fat 115 100 15 | 150 10 |2
Clay
. Sediment | 90 16 15 |50 0 |2
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

RDD 34+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

FatClay 1

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 30 °

Phi-B: 0 °

Cohesion R: 0 psf

PhiR:30°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dredge Fill
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 16 psf
Phi': 15 °



Phi-B: 0 °
Cohesion R: 50 psf
PhiR:0°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dike

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:22°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fill (RDD)

Model: Mohr-Coulomb

Unit Weight: 110 pcf

Cohesion': 50 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 100 psf

PhiR:20°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Loose Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °
Cohesion R: 0 psf
PhiR: 28 °
Pore Water Pressure

Piezometric Line: 1
Piezometric Line After Drawdown: 2



Soft Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 100 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:10°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (598.9835, 251.50812) ft
Lower Left: (314.0476, 251.50812) ft
Lower Right: (314.0476, 57.52096) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (668, 41.5) ft
Upper Right Coordinate: (702, 41.5) ft
Lower Left Coordinate: (668, -90) ft
Lower Right Coordinate: (702, -90) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -52) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines



Piezometric Line 1

Coordinates

X (ft) | Y(ft)
Coordinatel1 | O 12.54
Coordinate 2 | 490 12.54
Coordinate 3 | 600 43.14
Coordinate 4 | 1,000 | 43.14

Piezometric Line 2
Coordinates

X (ft) | Y (ft)
Coordinatel1 | O -3.64
Coordinate 2 | 1,000 | -3.64

Points
X (ft) Y (ft)

Point 1 153 -57.96
Point 2 228 -64.7
Point 3 153 -75.96
Point 4 228 -96.7
Point 5 393 14.74
Point 6 393 -63.26
Point 7 468 -67
Point 8 468 -82
Point 9 393 -85.26
Point 10 | 573 35.24
Point 11 | 573 29.24
Point 12 | 573 22.24
Point 13 | 573 17.24
Point 14 | 573 7.24
Point 15 | 573 -42.76
Point 16 | 648 -63.5
Point 17 | 1,000 33.75
Point 18 | 624 28.74
Point 19 | 619 30.74
Point 20 | 611 33.54
Point 21 | 592 34.34
Point 22 | 840 33
Point 23 | 925 -11.26
Point 24 | 1,000 -42.76
Point25 | O -58.26
Point26 | O -76.06
Point 27 | 1,000 -85.26
Point 28 | 1,000 -100
Point29 | O -100
Point 30 | 628.84 | 34
Point 31 | 688 2.74




Point 32 | 653 17.14
Point 33 | 639 22.34
Point 34 | 1,000 -21.26
Point 35 | 574 -21.26
Point 36 | 380.72 | -21.26
Point 37 | 155 -50.5
Point 38 | 25 -58.26
Point39 | 43 -52
Point40 | O -52
Point 41 | 1,000 -11.26
Point 42 | 88 -52
Point 43 | 130 -52
Point 44 | 305 -50.5
Point 45 | 305 -46.5
Point46 | 478.22 | 11.24
Point 47 | 496 17.19361
Point 48 | 511 22.11083
Point 49 | 532 29.06479
Point 50 | 550 35
Point51 | 580.42 | 45.14
Point52 | 595.42 | 45.14
Point53 | 607.42 | 41.14
Point 54 | 704 41.14
Point 55 | 717.6 36.74
Point 56 | 722 33.7
Point 57 | 1,000 41.14
Point 58 | 900 33.75
Point 59 | 502 10.23641
Point 60 | 502 17.19722
Point 61 | 502 19.1605
Regions
Material Points Area (ft?)
Region 1 Fat Clay 1 18,19,20,21,10,50,49,11 422.29
Region 2 Fat Clay 2 26,3,9,27,28,29 17,271
Region 3 Fill (RDD) 20,19,18,33,32,31,23,41,17,58,22,56,30 | 13,510
Region 4 Loose Clayey Sand | 14,31,32,13,60,47,46,59 1,852
Region 5 Soft Fat Clay 47,60,13,32,33,12,48,61 716.27
Region 6 Clayey Sand 33,18,11,49,48,12 748.17
Region 7 Clayey Sand 25,38,1,6,15,24,27,9,3,26 31,487
Region 8 Fat Clay 2 39,38,1,6,15,24,34,35,36,45,44,37,43,42 | 19,681
Region 9 Fat Clay 1 36,46,59,14,31,23,41,34,35 12,273
Region 10 | Sediment 39,40,25,38 212.84
Region 11 | Dike 51,50,10,21,20,30,53,52 502.37
Region 12 | Dredge Fill 53,54,55,56,30 699.64
Region 13 | Dredge Fill 54,55,56,22,58,17,57 2,180.1

Current Slip Surface

Slip Surface:

7,723




FofS:1.32

Volume: 7,746.3833 ft?

Weight: 951,927.47 Ibs

Resisting Moment: 67,394,522 |bs-ft
Activating Moment: 50,996,206 |bs-ft
Resisting Force: 274,208.54 |bs

Activating Force: 207,704.33 lbs

F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces

Exit: (359.2212, -28.426266) ft

Entry: (602.22578, 42.871406) ft
Radius: 225.99907 ft
Center: (428.02196, 186.84573) ft

Slip Slices
Base Normal Stress | Frictional Strength | Cohesive Strength
X (ft Y (ft PWP (psf

(ft) (ft) (psf) (psf) (psf) (psf)
Slice 1 | 362.80433 | -29.506373 | 1,614.0617 | 1,882.7638 108.56271 300
Slice 2 | 369.9706 | -31.538954 | 1,740.8947 | 2,377.0461 257.02187 300
Slice 3 | 377.13687 | -33.31957 1,852.0052 | 2,834.7415 397.05125 300
Slice 4 | 384.49571 | -34.88888 1,949.9301 | 3,261.6047 529.95093 300
Slice 5 | 392.04714 | -36.238923 | 2,034.1728 | 3,650.7895 653.15554 300
Slice 6 | 399.59857 | -37.326531 | 2,102.0395 | 3,986.4353 761.34531 300
Slice 7 | 407.15 38.155513 | 2,153.768 4,266.0549 853.41932 300
Slice 8 | 414.70143 | -38.728724 | 2,189.5364 | 4,488.4487 928.82088 300
Slice9 | 422.25286 | -39.048114 | 2,209.4663 | 4,653.7416 987.55131 300
i'(')ce 429.80429 | -39.11476 2,213.625 4,763.3183 1,030.143 300
i'l'ce 4373 -38.93211 2,202.2276 | 4,907.0222 1,092.8079 300
i'z'ce 444.74 38.503264 | 2,175.4677 | 5,086.3962 1,176.0915 300
i'g'ce 452.18 -37.827293 | 2,133.2871 | 5,204.2738 0 1,425.4463
i')fe 459.62 -36.901954 | 2,075.5459 | 5,284.9218 0 1,418.1188
i'_r'fe 467.06 -35.724133 | 2,002.0499 | 5,325.8877 0 1,402.992
i'éce 474.5 -34.289791 | 1,912.547 5,330.8529 0 1,381.59
i';ce 480.16118 | -33.047651 | 1,835.0374 | 5,305.531 0 1,358.719
i'éce 486.05118 | -31.53809 1,740.8408 | 5,234.8919 0 1,354.6535
i'_c')ce 493 -29.588139 | 1,619.1639 | 5,132.5187 0 1,415.9487
Slice
o0 499 -27.694964 | 1,501.0298 | 5,027.5025 0 1,384.786
g'l'ce 504.37597 | -25.849521 | 1,385.8741 | 4,923.4629 0 1,356.318
g'z'ce 508.87597 | -24.182781 | 1,281.8695 | 4,826.8826 0 1,331.5183
ggce 513.57792 | -22.314487 | 1,165.288 4,721.0505 0 1,306.4118
Slice




24 520.33097 | -19.391268 | 982.87914 | 4,556.821 0 1,270.7796
;IEi)ce 528.25305 | -15.66804 | 750.54969 | 4,345.537 0 1,228.1001
g'gce 536.40981 | -11.402578 | 484.38484 | 4,102.8958 0 1,183.7828
2'7‘“" 545.22943 | -6.3158058 | 166.97028 | 3,812.2123 0 1,135.2413
ggce 549.6568 | -3.6287898 | -0.69951682 | 3,658.3376 0 1,110.7177
ggce 549.83718 | -3.5133848 | -7.9007856 | 3,651.5353 0 1,109.6475
g'(‘fe 553.90149 | -0.79181787 | -177.72656 | 3,488.5634 0 1,084.5446
g'ice 561.70446 | 4.6888026 | -519.71728 | 3,156.3251 0 1,034.7943
g'zice 568.57637 | 9.9117232 | -845.62753 | 2,656.0974 1,412.2721 0

gl;ce 572.2734 | 12.873868 | -1,030.4654 | 2,513.4291 1,336.414 0

ggce 575.18965 | 15.355434 | -1,185.3151 | 2,391.8436 1,271.7658 0

g'sice 578.89965 | 18.597911 | -1,387.6456 | 2,622.9223 0 511.36403
g'sice 581.65719 | 21.108144 -1,544.2842 | 2,440.08 0 490.53955
3'7“‘3 586.36545 | 25.664964 | -1,828.6297 | 1,639.4861 946.55773 0

ggce 590.91826 | 30.199836 | -2,111.6058 | 1,208.2295 488.15642 300

gl;ce 593.35191 | 32.775446 | -2,272.3238 | 961.82461 388.60237 300

Z'(i)ce 595.06191 | 34.619091 | -2,387.3673 | 873.60105 407.36686 100

i'lice 597.71 37.615969 | -2,574.3725 | 535.81034 249.85247 100

i'zice 600.71 41.060935 -2,789.3383 | 175.17518 0 126.78127
Slice | 601.82289 | 42.386682 | -2,872.065 | -0.40095205 0 85.635321
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Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Barbours Cut Ship Channel

Station Analyzed: 44+00

HV] Project Number: HG1710
Loading Condition: Short Ter
Slip Surface: Circular

Color | Name Unit Cohesion' | Phi' | Cohesion
| Weight | G0 | ) | oD
pc

\\ \ \ Clayey Sand | 120 0 30

\\ \ Fat Clay 1 (U) | 125 1,000

13 \ Fat Clay 2 (U) | 125 2200
| \\\\ \ . Fill (U) 110 300

\\\\ 1.24 . Sediment (U) | 90 50
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 44+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1

Fill (U)
Model: Undrained (Phi=0)
Unit Weight: 110 pcf
Cohesion: 300 psf
Pore Water Pressure
Piezometric Line: 1



Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (245.9759, 233.47631) ft
Lower Left: (245.9759, 63.16979) ft
Lower Right: (598.7619, 63.16979) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (845.056, 25.44217) ft
Upper Right Coordinate: (877.0413, 25.44217) ft
Lower Left Coordinate: (845.056, -93.25256) ft
Lower Right Coordinate: (877.0413, -93.25256) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -49.2) ft
Right Coordinate: (1,000, 27.94) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 550 34
Coordinate 4 | 1,000 | 34

Points

X (ft) Y (ft)
Point 1 225 -58.26
Point 2 225 -76.26




Point 3 465 -58.26
Point 4 465 -91.26
Point 5 645 -66.36
Point 6 1,000 27.94
Point 7 625 27.54
Point 8 617.3081 | 28.53209
Point 9 593.8347 | 31.4115
Point 10 | 705.5 44.34
Point 11 | 730.5 39.54
Point 12 | 742.5 33.2
Point 13 | 1,000 46
Point 14 | 999.9742 | -11.27583
Point 15 | 1,000 -66.26
Point16 | O -76.26
Point17 | O -100
Point 18 | 1,000 -100
Point 19 | 1,000 -41.26
Point 20 | 644 -41.26
Point21 | O -58.26
Point 22 | 1,000 -31.26
Point 23 | 644 -31.26
Point 24 | 464 -31.26
Point 25 | 135 -52.4
Point 26 | 1,000 0.74
Point 27 | 644 0.74
Point 28 | 464 0.74
Point 29 | 559 27.72993
Point 30 | 559 0.74
Point 31 | 559 33.14
Point32 | 110 -51.6
Point33 | 75 -51.6
Point34 | 75 -58.26
Point35 | O -49.2
Point 36 | 305 -50.5
Point 37 | 305 -46.5
Point 38 | 350.72 -31.26
Point 39 | 446.72 0.74
Point 40 | 546.2 33.9
Point 41 | 161 -50.5
Point42 | 157 -52.4
Point43 | 42 -52.4
Point 44 | 66 -52.4
Point45 | 37 -50.8
Point 46 | 24 -52.4
Point47 | 18 -52.5
Point48 | 10 -49.29
Point 49 | 527.69 28
Point 50 | 594.5 50
Point 51 | 609.5 50
Point 52 | 745.7421 | 29.59999
Point 53 | 667.28 30.74
Point 54 | 615.5 48




Point 55 | 670.5 48.4
Point 56 | 696.5 46

Regions

Points Area (ft?) Material

Region 1 56,10,11,12,52,6,13 4,652.7
Region 2 15,5,4,2,16,17,18 25,013 Fat Clay 2 (U)
Region 3 15,19,20,3,1,34,21,16,2,4,5 24,300 Clayey Sand
Region 4 19,22,23,24,38,37,36,41,42,25,32,33,34,1,3,20 | 12,506 Fat Clay 2 (U)
Region 5 38,24,23,22,26,27,30,28,39 19,241 Fat Clay 1 (U)
Region 6 29,49,39,28,30 1,952.9 Fat Clay 1 (U)
Region7 | 29,7,8,9,31 219.6 Fill (U)
Region 8 29,49,40,31 129.49 Fat Clay 1 (U)
Region 9 34,33,44,43,45,46,47,48,35,21 500.79 Sediment (U)
Region 10 | 9,8,7,29,30,27,26,6,52,53 12,543 | Fill (U)
Region 11 | 50,40,31,9,53,54,51 1,273
Region 12 | 54,55,56,10,11,12,52,53 1,465.7

Current Slip Surface
Slip Surface: 3,228
FofS:1.24
Volume: 5,608.764 ft*
Weight: 694,309.43 |bs
Resisting Moment: 19,428,322 |bs-ft
Activating Moment: 15,724,834 |bs-ft
Resisting Force: 151,256.97 Ibs
Activating Force: 122,408.52 lbs
F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces
Exit: (415.62871, -9.6237642) ft
Entry: (583.65515, 31.91661) ft
Radius: 115.82603 ft
Center: (481.16657, 85.877326) ft

Slip Slices
Base Normal Stress Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)
Slice1 | 418.21965 | -11.30202 | 767.64602 | 1,488.8225 0 1,000
Slice 2 | 423.40153 | -14.471727 | 965.43576 | 2,015.7695 0 1,000
Slice3 | 428.58341 | -17.28383 | 1,140.911 | 2,505.329 0 1,000
Slice 4 | 433.76529 | -19.767003 | 1,295.861 | 2,953.2314 0 1,000
Slice 5 | 438.94718 | -21.944055 | 1,431.709 | 3,355.8723 0 1,000
Slice 6 | 444.12906 | -23.833267 | 1,549.5959 | 3,710.4835 0 1,000
Slice 7 | 447.10614 | -24.826753 | 1,611.5894 | 3,896.5425 0 1,000
Slice 8 | 448.74614 | -25.311159 | 1,641.8163 | 4,016.937 0 1,000
Slice9 | 453.5 -26.538146 | 1,614.6202 | 4,358.9126 0 1,000
i'('fe 460.5 -28.034522 | 1,828.8125 | 4,797.1332 0 1,000
slice | 466.895 -29.029076 | 2,003.5316 | 5,120.8754 0 1,000




11

Slice

5 472.685 | -29.601269 | 2,143.2489 | 5,348.3649 1,000
i'_;'fe 478.475 -29.881212 | 2,266.5207 | 5,518.714 1,000
i'jlce 484.265 | -29.87103 | 2,373.4666 | 5,635.6709 1,000
i';ce 490.055 | -29.570646 | 2,464.0823 | 5,703.4937 1,000
igce 495.845 -28.977778 | 2,538.2393 | 5,726.631 1,000
i';ce 501.635 | -28.087849 | 2,595.6801 | 5,709.4216 1,000
i';ce 507.425 -26.893807 | 2,636.0079 | 5,655.8222 1,000
i';ce 513.215 | -25.385834 | 2,658.6701 | 5,569.161 1,000
g'(‘)ce 519.005 | -23.550911 | 2,662.9343 | 5,451.9124 1,000
2'1‘“" 524.795 | -21.372201 | 2,647.8528 | 5,305.4734 1,000
g'zice 529.70151 | -19.266004 | 2,620.4457 | 5,157.1072 1,000
g';ce 534.12752 | -17.095654 | 2,580.5057 | 4,995.8587 1,000
g'jlce 538.95651 | -14.463233 | 2,522.0473 | 4,799.4159 1,000
;IEi)ce 543.7855 | -11.520304 | 2,446.116 | 4,577.4806 1,000
g'gce 547.68186 | -8.9283062 | 2,372.6136 | 4,315.4583 1,000
;'7‘“" 549.58186 | -7.5825481 | 2,586.1407 | 4,138.0288 1,000
ggce 552.25 -5.5266699 | 2,466.4642 | 3,874.3425 1,000
ggce 556.75 -1.8380796 | 2,236.2962 | 3,391.1434 1,000
g'(‘fe 559.34938 | 0.42036075 | 2,095.3695 | 2,645.9016 1,000
g'ice 562.39915 | 3.3996246 | 1,909.4634 | 2,778.35 300
g'zice 567.79993 | 9.1065539 | 1,553.351 | 2,205.2272 300
gl;ce 573.20071 | 15.695039 | 1,142.2295 | 1,523.0967 300
ggce 578.60149 | 23.450986 | 658.25849 | 674.01705 300
Slice

35 582.47852 | 29.791181 | 262.63034 | -68.89532 300




Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Station Analyzed: 44+00

HV] Project Number: HG1710448

Loading Condition: Short Term

Slip Surface: Block Colot

Name Unit Cohesion' | Phi' | Cohesion

Weight | (psf) ®) | (psh)
(pcf)

. Clayey Sand | 120 0 30

. Fat Clay 1 (U) | 125 1,000

. Fat Clay 2 (U) | 125 2,200

. Fill (U) 110 300

. Sediment (U) | 90 50
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Short Term - Block 44+00

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Infformation
File Version: 8.16
Title: Barbours Cut Ship Channel Widening
Created By: Anil Raavi
Last Edited By: Anil Raavi
Revision Number: 181
Date: 4/25/2018
Time: 4:08:34 PM
Tool Version: 8.16.1.13452
File Name: 44+00.gsz
Directory: G:\\HOUSTON\HOU PS\GEO\PROJECTS\2017\HG1710448 HSC-ECIP Preliminary Slope Evaluation — Barbours
Cut and Bayport Channels, TCB&GBA\Slope Stability\BCC\44+00\
Last Solved Date: 4/25/2018
Last Solved Time: 4:09:52 PM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block 44+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1

Fill (U)
Model: Undrained (Phi=0)
Unit Weight: 110 pcf
Cohesion: 300 psf
Pore Water Pressure



Piezometric Line: 1

Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits

Left Coordinate: (0, -49.2) ft
Right Coordinate: (1,000, 27.94) ft

Slip Surface Block

Left Grid
Upper Left: (422.0035, -5.60585) ft
Lower Left: (422.0035, -33.52792) ft
Lower Right: (478.0903, -33.52792) ft
X Increments: 5
Y Increments: 5
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (546.98, 6.04062) ft
Lower Left: (546.98, -21.58966) ft
Lower Right: (598.6636, -21.58966) ft
X Increments: 5
Y Increments: 5
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Piezometric Lines
Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 550 34
Coordinate 4 | 1,000 | 34

Points

X (ft) Y (ft)
Point 1 225 -58.26
Point 2 225 -76.26




Point 3 465 -58.26
Point 4 465 -91.26
Point 5 645 -66.36
Point 6 1,000 27.94
Point 7 625 27.54
Point 8 617.3081 | 28.53209
Point 9 593.8347 | 31.4115
Point 10 | 1,000 41.14
Point 11 | 999.9742 | -11.27583
Point 12 | 1,000 -66.26
Point13 | O -76.26
Point14 | O -100
Point 15 | 1,000 -100
Point 16 | 1,000 -41.26
Point 17 | 644 -41.26
Point18 | O -58.26
Point 19 | 1,000 -31.26
Point 20 | 644 -31.26
Point 21 | 464 -31.26
Point 22 | 135 -52.4
Point 23 | 1,000 0.74
Point 24 | 644 0.74
Point 25 | 464 0.74
Point 26 | 559 27.72993
Point 27 | 559 0.74
Point 28 | 559 33.14
Point 29 | 110 -51.6
Point 30 | 75 -51.6
Point31 | 75 -58.26
Point32 | O -49.2
Point 33 | 305 -50.5
Point 34 | 305 -46.5
Point 35 | 350.72 -31.26
Point 36 | 446.72 0.74
Point 37 | 546.2 33.9
Point 38 | 161 -50.5
Point 39 | 157 -52.4
Point 40 | 42 -52.4
Point 41 | 66 -52.4
Point42 | 37 -50.8
Point43 | 24 -52.4
Point44 | 18 -52.5
Point45 | 10 -49.29
Point 46 | 527.69 28
Point 47 | 579.92 45.14
Point 48 | 594.92 45.14
Point 49 | 745.7421 | 29.59999
Point 50 | 637.13 31.07
Point 51 | 606.92 41.14
Point 52 | 696.5 41.14




Regions

Points Area (ft?) Material
Region 1 52,49,6,10 3,429.3
Region 2 12,5,4,2,13,14,15 25,013 Fat Clay 2 (U)
Region 3 12,16,17,3,1,31,18,13,2,4,5 24,300 Clayey Sand
Region 4 16,19,20,21,35,34,33,38,39,22,29,30,31,1,3,17 | 12,506 Fat Clay 2 (U)
Region 5 35,21,20,19,23,24,27,25,36 19,241 Fat Clay 1 (U)
Region 6 | 26,46,36,25,27 1,952.9 | FatClay1 (V)
Region 7 26,7,8,9,28 219.6 Fill (U)
Region8 | 26,46,37,28 129.49 | FatClay 1 (V)
Region9 | 31,30,41,40,42,43,44,45,32,18 500.79 | Sediment (U)
Region 10 | 9,8,7,26,27,24,23,6,49,50 12,541 Fill (U)
Region 11 | 47,37,28,9,50,51,48 712.18
Region 12 | 51,52,49,50 1,041.5

Current Slip Surface

Slip Surface: 3,385

FofS:1.37

Volume: 4,994.2464 ft3

Weight: 617,119.63 Ibs

Resisting Moment: 11,082,461 lbs-ft
Activating Moment: 8,120,684.7 |bs-ft
Resisting Force: 148,531.78 lbs

Activating Force: 108,852.02 Ibs

F of S Rank (Analysis): 1 of 11,664 slip surfaces
F of S Rank (Query): 1 of 11,664 slip surfaces
Exit: (419.51651, -8.3278302) ft

Entry: (589.16096, 31.643411) ft

Radius: 82.232873 ft

Center: (497.27528, 41.636222) ft

Slip Slices

Base Normal Stress Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)
Slice 1 | 422.23686 | -9.4546357 | 652.36927 | 1,111.9652 0 1,000
Slice 2 | 427.67756 | -11.708247 | 792.99459 | 1,570.6873 0 1,000
Slice3 | 433.11825 | -13.961858 | 933.61991 | 2,037.1992 0 1,000
Slice 4 | 438.55895 | -16.215469 | 1,074.2452 | 2,509.9923 0 1,000
Slice5 | 443.99965 | -18.469079 | 1,214.8706 | 2,987.1951 0 1,000
Slice 6 | 447.10614 | -19.755828 | 1,295.1637 | 3,260.8542 0 1,000
Slice 7 | 448.74614 | -20.435138 | 1,337.5526 | 3,434.466 0 1,000
Slice 8 | 453.5 -22.404253 | 1,381.9978 | 3,965.3663 0 1,000
Slice9 | 460.5 -25.303748 | 1,675.1464 | 4,748.9005 0 1,000
i'('fe 465.43647 | -27.348501 | 1,881.8777 | 5,299.6067 0 1,000
i'l'ce 469.63735 | -27.342844 | 1,959.5688 | 4,497.7674 0 1,000
i'z'ce 475.16618 | -26.141521 | 1,994.6369 | 4,541.301 0 1,000
i's'fe 480.695 -24.940198 | 2,029.7049 | 4,584.0107 0 1,000




Slice | 486.22382 | -23.738875 | 2,064.773 | 4,626.4408 1,000
14

i's'ce 491.75265 | -22.537551 | 2,099.841 | 4,669.1274 1,000
i's'ce 497.28147 | -21.336228 | 2,134.9091 | 4,712.5946 1,000
i';ce 502.81029 | -20.134905 | 2,169.9771 | 4,757.3504 1,000
i'éce 508.33912 | -18.933582 | 2,205.0452 | 4,803.8829 1,000
igce 513.86794 | -17.732259 | 2,240.1132 | 4,852.6565 1,000
gl(l)ce 519.39676 | -16.530935 | 2,275.1813 | 4,904.1084 1,000
glice 524.92559 | -15.329612 | 2,310.2494 | 4,958.6444 1,000
g'z'ce 529.70151 | -14.291881 | 2,340.5419 | 5,004.115 1,000
ggce 534.12752 | -13.330182 | 2,368.6151 | 5,043.2911 1,000
;l;lce 538.95651 | -12.280921 | 2,399.2443 | 5,088.8378 1,000
ggce 543.7855 | -11.23166 | 2,429.8735 | 5,137.5001 1,000
g'e'fe 546.59 -10.622289 | 2,447.6617 | 5,149.2472 1,000
§I7|ce 548.07186 | -9.445686 | 2,408.9698 | 4,007.0887 1,000
g'éce 549.58186 | -7.935686 | 2,608.1765 | 3,860.7744 1,000
ggce 554.12877 | -3.388774 | 2,333.0595 | 3,409.7943 1,000
g'(')ce 558.62877 | 1.111226 | 2,052.2595 | 2,949.0396 1,000
Slice

o 561.615 4.097452 | 1,865.919 | 2,664.636 300
Slice

2 566.845 9.327452 | 1,539.567 | 2,196.4871 300
gl?ice 572.075 14557452 | 1,213.215 | 1,708.8081 300
Slice

” 577.305 19.787452 | 886.863 1,197.0366 300
ggce 582.54608 | 25.028533 | 559.81955 | 655.68773 300
Slice | 5g7 16656 | 29.649012 | 271.50162 | 152.30497 300
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Project Name: HSC-ECIP Prelimina
Location: Barbours Cut Ship Ch

Station Analyzed: 44+00

HV] Project Number: HG171044
Loading Condition: Long Term

Slip Surface: Circular
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Color | Name Unit Cohesion' | Phi'
Weight | (psf) °)
(pcf)
Fat Clay 1 | 125 300 22
Fat Clay 2 | 125 300 22
Clayey Sand | 120 0 30
Dredge Fill | 90 16 15
Dike 125 100 25
. Fill 110 100 20
. Sediment | 90 16 15
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Long Term 44+00
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term 44+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

FatClay 1
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 2
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Dredge Fill
Model: Mohr-Coulomb



Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Dike

Fill

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Model: Mohr-Coulomb

Unit Weight: 110 pcf

Cohesion': 100 psf

Phi': 20°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (267.004, 248.0868) ft
Lower Left: (267.004, 69.98645) ft
Lower Right: (670.0211, 69.98645) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (834.0689, 40.15019) ft
Upper Right Coordinate: (864.0265, 40.15019) ft
Lower Left Coordinate: (834.0689, -94.59981) ft
Lower Right Coordinate: (864.0265, -94.59981) ft
Number of Increments: 75

Left Projection: No

Left Projection Angle: 135 °

Right Projection: No



Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -49.2) ft

Right Coordinate: (1,000, 41.14) ft
Piezometric Lines
Piezometric Line 1

Coordinates

X (ft) | Y(ft)
Coordinatel1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 600 43.14
Coordinate 4 | 1,000 | 43.14

Points
X (ft) Y (ft)

Point 1 225 -58.26
Point 2 225 -76.26
Point 3 465 -58.26
Point 4 465 -91.26
Point 5 645 -66.36
Point 6 1,000 27.94
Point 7 625 27.54
Point 8 617.3081 | 28.53209
Point 9 593.8347 | 31.4115
Point 10 | 1,000 41.14
Point 11 | 999.9742 | -11.27583
Point 12 | 1,000 -66.26
Point13 | O -76.26
Point14 | O -100
Point 15 | 1,000 -100
Point 16 | 1,000 -41.26
Point 17 | 644 -41.26
Point18 | O -58.26
Point 19 | 1,000 -31.26
Point 20 | 644 -31.26
Point 21 | 464 -31.26
Point 22 | 135 -52.4
Point 23 | 1,000 0.74
Point 24 | 644 0.74
Point 25 | 464 0.74
Point 26 | 559 27.72993
Point 27 | 559 0.74
Point 28 | 559 33.14
Point 29 | 110 -51.6




Point30 | 75 -51.6
Point31 | 75 -58.26
Point32 | O -49.2
Point 33 | 305 -50.5
Point 34 | 305 -46.5
Point 35 | 350.72 -31.26
Point 36 | 446.72 0.74
Point 37 | 546.2 33.9
Point 38 | 161 -50.5
Point 39 | 157 -52.4
Point 40 | 42 -52.4
Point 41 | 66 -52.4
Point42 | 37 -50.8
Point43 | 24 -52.4
Point44 | 18 -52.5
Point 45 | 10 -49.29
Point 46 | 527.69 28
Point 47 | 579.92 45.14
Point 48 | 594.92 45.14
Point 49 | 745.7421 | 29.59999
Point 50 | 637.13 31.07
Point 51 | 606.92 41.14
Point 52 | 696.5 41.14

Regions

Material Points Area (ft?)

Region 1 Dredge Fill 52,49,6,10 3,429.3
Region 2 Fat Clay 2 12,5,4,2,13,14,15 25,013
Region 3 Clayey Sand | 12,16,17,3,1,31,18,13,2,4,5 24,300
Region 4 Fat Clay 2 16,19,20,21,35,34,33,38,39,22,29,30,31,1,3,17 | 12,506
Region 5 Fat Clay 1 35,21,20,19,23,24,27,25,36 19,241
Region 6 Fat Clay 1 26,46,36,25,27 1,952.9
Region 7 Fill 26,7,8,9,28 219.6
Region 8 Fat Clay 1 26,46,37,28 129.49
Region 9 Sediment 31,30,41,40,42,43,44,45,32,18 500.79
Region 10 | Fill 9,8,7,26,27,24,23,6,49,50 12,541
Region 11 | Dike 47,37,28,9,50,51,48 712.18
Region 12 | Dredge Fill 51,52,49,50 1,041.5

Current Slip Surface

Slip Surface: 11,513

FofS:1.26

Volume: 5,657.00009 ft3
Weight: 698,965.33 Ibs
Resisting Moment: 43,021,295 Ibs-ft
Activating Moment: 34,218,470 lbs-ft
Resisting Force: 200,886.28 Ibs

Activating Force: 159,993.98 |bs

F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces




Exit: (396.78039, -15.906538) ft

Entry: (604.57132, 41.922893) ft
Radius: 201.37647 ft
Center: (455.07865, 176.84666) ft

Slip Slices
Base Normal Stress | Frictional Strength | Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)
Slice1 | 400.3475 | -16.914133 | 1,117.8419 | 1,378.7836 105.4273 300
Slice 2 | 407.48173 | -18.789581 | 1,234.8699 | 1,848.7647 248.02959 300
Slice 3 | 414.61596 | -20.389224 | 1,334.6876 | 2,278.8558 381.46873 300
Slice 4 | 421.75019 | -21.719737 | 1,417.7116 | 2,662.7861 503.04273 300
Slice 5 | 428.88442 | -22.786508 | 1,484.2781 | 2,995.156 610.4343 300
Slice 6 | 436.01865 | -23.593755 | 1,534.6503 | 3,271.8939 701.89196 300
Slice 7 | 443.15288 | -24.144608 | 1,569.0235 | 3,490.5728 776.35633 300
Slice 8 | 447.10614 | -24.371561 | 1,583.1854 | 3,591.4362 811.386 300
Slice 9 | 448.74614 | -24.42631 | 1,586.6017 | 3,656.4642 836.27873 300
i'(')ce 453.5 -24.493201 | 1,531.2778 | 3,857.6348 939.90923 300
i'l'ce 460.5 -24.42637 | 1,641.1478 | 4,096.9755 992.21881 300
i'z'ce 467.53833 | -24.112716 | 1,737.3656 | 4,282.9637 1,028.4884 300
i'g'ce 474.615 | -23.548387 | 1,819.7084 | 4,417.5726 1,049.6053 300
ﬂce 481.69167 | -22.731614 | 1,887.4509 | 4,503.3015 1,056.8722 300
i'_r'fe 488.76833 | -21.659278 | 1,940.4129 | 4,544.6169 1,052.1667 300
i'éce 495.845 -20.327203 | 1,978.3527 | 4,546.303 1,037.5193 300
i';ce 502.92167 | -18.730075 | 2,000.9631 | 4,513.1046 1,014.9711 300
i'éce 509.99833 | -16.861328 | 2,007.8643 | 4,449.42 986.45255 300
i'_c"ce 517.075 | -14.713001 | 1,998.5958 | 4,359.0527 953.6865 300
ggce 524.15167 | -12.275551 | 1,972.6059 | 4,245.0222 918.11579 300
3'1'“9 530.66826 | -9.77694 1,933.9786 | 4,116.2664 881.70149 300
g'z'ce 536.62478 | -7.2514151 | 1,884.6946 | 3,976.3141 845.06912 300
g's'fe 542.58129 | -4.4951015 | 1,822.0629 | 3,822.2704 808.13627 300
;llilce 545.87978 | -2.896237 | 1,783.1854 | 3,733.75 788.07927 300
§I5|ce 549.47304 | -0.99723414 | 1,731.7387 | 3,629.9516 766.92779 300
g'e'sce 555.87304 | 2.5482794 | 1,630.669 | 3,437.8569 730.15129 300
3'7'“* 561.29655 | 5.7825449 | 1,531.7346 | 3,007.6787 537.1997 100
o4 | 567.67483 | 9.9624553 | 1,393.6213 | 2,840.6015 526.65773 100




Slice

i 575.83828 | 15.776585 | 1,189.9975 | 2,594.5424 511.21253 100
g'(‘)ce 582.51961 | 20.962055 | 998.65116 | 2,275.2149 464.63117 100
g'lice 587.71882 | 25.363563 | 828.56437 | 1,891.5094 386.88035 100
g'zice 592.07656 | 29.271936 | 673.32614 | 1,548.9069 318.68532 100
g';ce 594.07038 | 31.128873 | 598.32483 | 1,384.9289 286.30046 100
gice 5943341 | 31.380509 | 588.0561 | 1,362.4736 281.86491 100
ggce 594.64106 | 31.675501 | 575.98265 | 1,292.0102 333.88913 100
g'gce 597.46 34.483996 | 459.35398 | 936.5105 222.50174 100
g';ce 600.46 37.504266 | 351.66982 | 551.87435 93.356903 100
Slice 1 602.74566 | 39.953547 | 198.83465 | 250.74598 24.206653 100
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Project Name: HSC-ECIP Prelimin
Location: Barbours Cut Ship
Station Analyzed: 44+00

uati

HVJ Project Number: HG1710 o Color | Name Unit | Cohesion' | Phi' | Cohesion | Phi | Piezometric
. o . . Weight S > R (ps R Line After
Loading Condition: Rapid Dr (pch) (ph ) ©) | Drawdown
SllP Surface: Circular FatClay 1 | 125 300 22| 500 15 |2
Fat Clay2 | 125 300 22500 15 |2
Clayey Sand | 120 0 30 0 30 |2
Dredge Fill | 90 16 15 |50 0 |2
Dike 125 100 25 | 150 2 |2
Fill 110 100 20 | 150 15 |2
Sediment | 90 16 15 |50 0 |2
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

RDD 44+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

FatClay 1

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR: 15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °



Phi-B: 0 °
Cohesion R: 0 psf
PhiR:30°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dredge Fill

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dike

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:22°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fill

Model: Mohr-Coulomb

Unit Weight: 110 pcf

Cohesion': 100 psf

Phi': 20°

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2



Slip Surface Grid

Upper Left: (242.2658, 249.51717) ft
Lower Left: (242.2658, 72.20246) ft
Lower Right: (653.0031, 72.20246) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (848.9456, 41.02998) ft
Upper Right Coordinate: (888.1061, 41.02998) ft
Lower Left Coordinate: (848.9456, -95.69264) ft
Lower Right Coordinate: (888.1061, -95.69264) ft
Number of Increments: 75

Left Projection: No

Left Projection Angle: 135 °

Right Projection: No

Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -49.2) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y(ft)
Coordinatel1 | O 12.54
Coordinate 2 | 490 12.54
Coordinate 3 | 600 43.14
Coordinate 4 | 1,000 | 43.14

Piezometric Line 2

Coordinates

X (ft) | Y (ft)
Coordinate1 | O -3.64
Coordinate 2 | 1,000 | -3.64

Points

X (ft) Y (ft)
Point 1 225 -58.26
Point 2 225 -76.26
Point 3 465 -58.26



Point 4 465 -91.26
Point 5 645 -66.36
Point 6 1,000 27.94
Point 7 625 27.54
Point 8 617.3081 | 28.53209
Point 9 593.8347 | 31.4115
Point 10 | 1,000 41.14
Point 11 | 999.9742 | -11.27583
Point 12 | 1,000 -66.26
Point13 | O -76.26
Point14 | O -100
Point 15 | 1,000 -100
Point 16 | 1,000 -41.26
Point 17 | 644 -41.26
Point18 | O -58.26
Point 19 | 1,000 -31.26
Point 20 | 644 -31.26
Point 21 | 464 -31.26
Point 22 | 135 -52.4
Point 23 | 1,000 0.74
Point 24 | 644 0.74
Point 25 | 464 0.74
Point 26 | 559 27.72993
Point 27 | 559 0.74
Point 28 | 559 33.14
Point29 | 110 -51.6
Point30 | 75 -51.6
Point31 | 75 -58.26
Point32 | O -49.2
Point 33 | 305 -50.5
Point 34 | 305 -46.5
Point 35 | 350.72 -31.26
Point 36 | 446.72 0.74
Point 37 | 546.2 33.9
Point38 | 161 -50.5
Point 39 | 157 -52.4
Point40 | 42 -52.4
Point41 | 66 -52.4
Point 42 | 37 -50.8
Point43 | 24 -52.4
Point44 | 18 -52.5
Point 45 | 10 -49.29
Point 46 | 527.69 28
Point 47 | 579.92 45.14
Point 48 | 594.92 45.14
Point 49 | 745.7421 | 29.59999
Point 50 | 637.13 31.07
Point 51 | 606.92 41.14
Point 52 | 696.5 41.14




Regions

Material Points Area (ft?)

Region 1 Dredge Fill 52,49,6,10 3,429.3
Region 2 Fat Clay 2 12,5,4,2,13,14,15 25,013
Region 3 Clayey Sand | 12,16,17,3,1,31,18,13,2,4,5 24,300
Region 4 Fat Clay 2 16,19,20,21,35,34,33,38,39,22,29,30,31,1,3,17 | 12,506
Region 5 Fat Clay 1 35,21,20,19,23,24,27,25,36 19,241
Region 6 Fat Clay 1 26,46,36,25,27 1,952.9
Region 7 Fill 26,7,8,9,28 219.6

Region 8 Fat Clay 1 26,46,37,28 129.49
Region 9 Sediment 31,30,41,40,42,43,44,45,32,18 500.79
Region 10 | Fill 9,8,7,26,27,24,23,6,49,50 12,541
Region 11 | Dike 47,37,28,9,50,51,48 712.18
Region 12 | Dredge Fill 51,52,49,50 1,041.5

Current Slip Surface

Slip Surface: 15,165

FofS:1.24

Volume: 6,884.41009 ft3
Weight: 850,832.03 Ibs
Resisting Moment: 62,809,883 |bs-ft
Activating Moment: 50,793,186 Ibs-ft
Resisting Force: 240,467.31 lbs

Activating Force: 194,593.44 |bs

F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces

Exit: (372.34786, -24.050712) ft
Entry: (608.83923, 41.14) ft

Radius: 245.94298 ft
Center: (433.94321, 214.05423) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf

(0 (0 (ps) (psf) (psf) (psf)
Slice1 | 376.01623 | -24.939845 | 1,329.1103 | 1,569.6789 97.196022 300
Slice 2 | 383.35297 | -26.60014 | 1,432.7127 | 2,008.9433 232.81227 300
Slice 3 | 390.6897 | -28.026743 | 1,521.7328 | 2,414.3349 360.63465 300
Slice 4 | 398.02644 | -29.22377 | 1,596.4272 | 2,781.3348 478.73373 300
Slice 5 | 405.36317 | -30.194598 | 1,657.0069 | 3,105.9349 585.40489 300
Slice 6 | 412.69991 | -30.941921 | 1,703.6398 | 3,384.9046 679.27505 300
Slice7 | 420.6712 | -31.492577 | 1,738.0008 | 3,632.1123 765.27074 300
Slice 8 | 429.27707 | -31.806818 | 1,757.6095 | 3,835.7153 839.60925 300
Slice9 | 436.865 | -31.849451 | 1,760.2697 | 4,040.5563 921.29558 300
i'('fe 443.435 | -31.683533 | 1,749.9165 | 4,263.1547 1,015.4141 300
i'l'ce 449.11907 | -31.408324 | 1,732.7434 | 4,427.4908 1,088.7486 300
i'z'ce 454.63861 | -30.996466 | 1,707.0435 | 4,538.6526 0 1,304.7827
i's'fe 460.87954 | -30.389073 | 1,669.1422 | 4,651.4718 0 1,311.0474




Slice | 468.44234 | -29.415745 | 1,608.4065 | 4,746.1081 1,309.7321
14

i'sice 477.32703 | -27.990032 | 1,519.442 | 4,810.318 1,299.0686
i'sice 485.88469 | -26.304472 | 1,414.263 | 4,828.5156 1,314.0692
i';ce 493.769 | -24.469826 | 1,299.7811 | 4,809.7947 1,392.8188
i';ce 501.307 | -22.450973 | 1,173.8047 | 4,757.2761 1,377.1455
igce 508.845 | -20.172184 | 1,031.6083 | 4,678.8012 1,357.4794
ggce 516.383 | -17.625778 | 872.71255 | 4,576.7543 1,334.6965
;'ice 523.921 | -14.802811 | 696.55941 | 4,452.8793 1,309.4946
g'zice 532.02682 | -11.434546 | 486.37969 | 4,286.881 1,276.9301
ggce 540.70045 | -7.4579896 | 238.24255 | 4,076.7508 1,237.4343
;'jlce 545.61864 | -5.0715843 | 89.330861 | 3,950.6205 1,215.0287
ggce 547.29304 | -4.2076486 | 35.421273 | 3,905.2099 1,207.5387
§I6ice 552.37124 | -1.45 -136.656 | 3,759.4109 1,184.6348
;';CG 557.6782 | 1.5095 -321.3288 | 3,604.0552 1,161.1034
gg‘:e 561.14376 | 3.57455 -450.18792 | 3,230.7557 710.29848
;Igice 567.44563 | 7.5583835 | -698.77913 | 3,079.7511 702.23238
;'(i)ce 575.76188 | 13.182366 | -1,049.7156 | 2,854.5675 689.376
S1°® | 583.39868 | 18.780518 | -1,399.0403 | 2,498.2271 632.47632
g'zice 590.35603 | 24.310573 | -1,744.1157 | 2,010.9622 531.08644
;gce 594.09693 | 27.403176 | -1,937.0942 | 1,737.6996 475.12458
guce 594.63958 | 27.870211 | -1,966.2372 | 1,695.8604 466.62324
ggce 596.49759 | 29.50179 | -2,068.0477 | 1,497.6136 418.60854
;'Gice 598.3436 | 31.132576 | -2,169.8087 | 1,290.4549 367.70719
g';ce 599.30601 | 32.004197 | -2,224.1979 | 1,116.4013 419.75272
Slice

33 600.46 33.057776 | -2,289.9412 | 987.18573 356.51305
;I;ce 603.92 36.35053 | -2,495.4091 | 514.14244 260.0248
igce 607.64126 | 39.939621 | -2,719.3684 | 62.324032 98.415584
Slice | 608.60088 | 40.899579 | -2,779.2697 | 9.488487 14.891707

41




Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Station Analyzed: 56+00

1 . \ \ k \ H Color | Name Unit Cohesion' | Phi' | Cohesion
HVJ .PrO]ect N.u.mber. HG1710448 \ \ \ l \ \ ‘ Weight | (psh) ©) | (s
Loading Condition: Short Term \ Bl 5]
Slip Surface: Circular \ L Clayey Sand | 120 | 0 30
\ \\ .&6\ \\ \ g« 1) Lean Clay (U) | 125 500
.. el Fat Clay 1(U) | 125 1,000
- B Fat Clay 2(U) | 125 2,200
LY Rl R ’
\\\ \ 1‘ \';? . Sediment (U) | 90 50
e Bl
&
2
- SN -
44— | — 44
32— 106 e — YT Y Y 32
S - El 8.34' Eiogz e == —120
- 8l — EL +1' el - — =F
g 4= Lean Clay % — 14
— S-02 \ = —
g = Fl -28.86' g’ Fat Clayl —
U—( 28 — \| i — 28
N I T [ A Y +4% — =
g - y ey Sandl = — — .
C; S%E Fat Clay 1 aycy san g = 52
R = — — |64
= / Fat Clay 2 § —|-76
88 E — E -88
00 = | | | | | | | | — 1 I
0 100 200 300 400 500 600 700 800 900 1,000

Distance, Feet

Elevation, Feet (MLLW)



Short Term 56+00

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Infformation
File Version: 8.16
Title: Barbours Cut Ship Channel Widening
Created By: Anil Raavi
Last Edited By: Anil Raavi
Revision Number: 140
Date: 4/25/2018
Time: 4:56:47 PM
Tool Version: 8.16.1.13452
File Name: 56+00.gsz
Directory: G:\\HOUSTON\HOU PS\GEO\PROJECTS\2017\HG1710448 HSC-ECIP Preliminary Slope Evaluation — Barbours
Cut and Bayport Channels, TCB&GBA\Slope Stability\BCC\56+00\
Last Solved Date: 4/25/2018
Last Solved Time: 4:57:22 PM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 56+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 500 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 1(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1



Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (305, 208.5) ft
Lower Left: (305, 49.5) ft
Lower Right: (616, 49.5) ft
Grid Horizontal Increment: 15
Grid Vertical Increment: 15
Left Projection Angle: 0 °
Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (872, 21.5) ft
Upper Right Coordinate: (900, 21.5) ft
Lower Left Coordinate: (872, -94) ft
Lower Right Coordinate: (900, -94) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (1, -51.26) ft
Right Coordinate: (1,000, 27.54) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 650 34
Coordinate 4 | 1,000 | 34

Points

X (ft) Y (ft)
Point 1 140 -37.96
Point 2 140 -41.96




Point 3 380 4.34
Point 4 380 -4.66
Point 5 380 -74.26
Point 6 650 -41.26
Point 7 650 -66.26
Point 8 564 27.54
Point 9 1,000 27.54
Point 10 | 653.92 41.14
Point 11 | 750 41.14
Point 12 | 775 29.6
Point 13 | 1,000 41.14
Point 14 | 681.04 32.1
Point 15 | 595 34.5
Point 16 | 626.92 45.14
Point 17 | 641.92 45.14
Point 18 | 519 13.94
Point 19 | 1,000 -16.06
Point 20 | 1,000 -31.26
Point 21 | 379 -31.26
Point 22 | 137 -69.26
Point23 | 1 -69.26
Point24 | 1 -100
Point 25 | 1,000 -100
Point 26 | 1,000 -66.26
Point 27 | 229 -78.46
Point 28 | 379 -64.26
Point 29 | 1,000 -40.86
Point 30 | 60 -51.26
Point 31 | 63.6 -50.06
Point32 | 60 -58.26
Point33 | 1 -58.26
Point34 | 1 -51.26
Point 35 | 325.7 -39.6
Point 36 | 305 -50.5
Point 37 | 305 -46.5
Point 38 | 256.9893 | -50.4
Point 39 | 196 -60
Point 40 | 396.32 -16.06
Point 41 | 482 12.5
Point42 | 715.3 304
Regions
Points Area (ft?) Material
Region1 | 10,11,12,42,14 982.22
Region 2 | 11,13,9,12 2,972.5
Region 3 | 15,16,17,10,14 593.84
Region 4 | 8,18,41,40,19,9,12,42,14,15 24,082 Lean Clay (U)
Region 5 | 19,20,21,35,40 9,640.4 Fat Clay 1(U)
Region 6 | 20,21,35,37,36,38,39,22,23,24,25,26,7,5,27,28,6,29 | 44,368 Fat Clay 2(U)
Region 7 | 27,5,7,26,29,6,28 14,319 Clayey Sand
Region 8 | 30,34,33,32 413 Sediment (U)




| Region 9 | 38,31,30,32,33,23,22,39

3,265.5

Fat Clay 1(U) |

Current Slip Surface
Slip Surface: 12,945

FofS:1.06

Volume: 4,637.457 ft?

Weight: 579,682.12 Ibs

Resisting Moment: 17,468,633 |bs-ft
Activating Moment: 16,428,747 Ibs-ft

Resisting Force: 94,704.475 lbs

Activating Force: 89,138.983 Ibs
F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces

Exit: (442.65353, -0.61549053) ft
Entry: (632.06248, 33.466179) ft
Radius: 170.96 ft
Center: (512.33333, 155.5) ft

Slip Slices
Base Normal Stress Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
() () (ps) (psf) (psf) (psf)

Slice 1 | 445.07676 | -1.6525626 | 165.5199 | 489.5236 0 500
Slice 2 | 448.75 -3.1904785 | 261.48586 | 783.94013 0 500
Slice3 | 453.2 -4.8712513 | 388.73011 | 1,182.752 0 500
Slice4 | 459.6 -7.0890524 | 587.60103 | 1,734.9069 0 500
Slice5 | 466 -9.028088 | 769.53802 | 2,253.3921 0 500
Slice6 | 472.4 -10.698133 | 935.13483 | 2,736.0269 0 500
Slice7 | 478.8 -12.107241 | 1,084.8808 | 3,181.0033 0 500
Slice 8 | 485.08333 | -13.245383 | 1,216.9971 | 3,465.1107 0 500
Slice9 | 491.25 -14.126533 | 1,332.3329 | 3,589.6769 0 500
i'('fe 497.41667 | -14.779872 | 1,433.83 3,678.318 0 500
i'l'ce 503.58333 | -15.208017 | 1,521.6474 | 3,731.8675 0 500
i'z'ce 509.75 -15.412664 | 1,595.8882 | 3,751.4005 0 500
igce 515.91667 | -15.394617 | 1,656.6011 | 3,738.1598 0 500
i'z'lce 522.21429 | -15.143846 | 1,704.4895 | 3,796.9004 0 500
igce 528.64286 | -14.649624 | 1,738.9018 | 3,926.0864 0 500
i'e'fe 535.07143 | -13.910103 | 1,758.413 | 4,021.9173 0 500
Slice

17 541.5 -12.922046 | 1,762.8267 | 4,085.8366 0 500
i'éce 547.92857 | -11.681041 | 1,751.8748 | 4,119.1834 0 500
igce 554.35714 | -10.181395 | 1,725.2113 | 4,123.0861 0 500
gl(;ce 560.78571 | -8.4159968 | 1,682.4045 | 4,098.3599 0 500
Slice




21 567.1 -6.4173381 | 1,624.2824 | 4,017.853 500
Slice

> 573.3 -4.1852415 | 1,550.8344 | 3,882.4783 500
Slice

03 579.5 -1.6769563 | 1,460.609 | 3,719.9608 500
Slice

o 585.7 1.1210073 | 1,352.7867 | 3,528.6954 500
Slice

o 591.9 4.2247589 | 1,226.389 | 3,306.2586 500
g'éce 598.192 7.7096643 | 1,077.7598 | 2,947.7022 500
2'7'“" 604.576 11.610334 | 904.79655 | 2,445.3035 500
Slice

o 610.96 15.911939 | 707.4781 | 1,890.54 500
ggce 617.344 20.652999 | 483.46438 | 1,272.9021 500
g'('fe 623.728 25.881962 | 229.81239 | 578.72935 500
3'1'“3 627.95989 | 29.580077 | 47.582792 | 77.395114 500
Slice | £3053113 | 32.000572 | -73.68118 | -256.78897 500

32




Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Barbours Cut Ship Channel
Station Analyzed: 56+00

HVJ PrOieCt Number. HG1710448 Color | Name Unit Cohesion' | Phi' | Cohesion
, .. ] Weight | (psf) ©) | (psh
Loading Condition: Short Term (pef)
Slip Surface: Block Clayey Sand | 120 0 30
Lean Clay (U) | 125 500
Fat Clay 1(U) | 125 1,000
Fat Clay 2(U) | 125 2,200
. Sediment (U) | 90 50
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block 56+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 500 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 1(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure



Piezometric Line: 1

Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits

Left Coordinate: (1, -51.26) ft
Right Coordinate: (1,000, 27.54) ft

Slip Surface Block

Left Grid
Upper Left: (421.9916, -7.48074) ft
Lower Left: (421.9916, -30.44074) ft
Lower Right: (469.7676, -30.44074) ft
X Increments: 6
Y Increments: 6
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (549.76, -9.45259) ft
Lower Left: (549.76, -29.98398) ft
Lower Right: (594.001, -29.98398) ft
X Increments: 6
Y Increments: 6
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Piezometric Lines
Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 650 34
Coordinate 4 | 1,000 | 34

Points

X (ft) Y (ft)
Point 1 140 -37.96
Point 2 140 -41.96




Point 3 380 4.34
Point 4 380 -4.66
Point 5 380 -74.26
Point 6 650 -41.26
Point 7 650 -66.26
Point 8 564 27.54
Point 9 1,000 27.54
Point 10 | 653.92 41.14
Point 11 | 750 41.14
Point 12 | 775 29.6
Point 13 | 1,000 41.14
Point 14 | 681.04 32.1
Point 15 | 595 34.5
Point 16 | 626.92 45.14
Point 17 | 641.92 45.14
Point 18 | 519 13.94
Point 19 | 1,000 -16.06
Point 20 | 1,000 -31.26
Point 21 | 379 -31.26
Point 22 | 137 -69.26
Point23 | 1 -69.26
Point24 | 1 -100
Point 25 | 1,000 -100
Point 26 | 1,000 -66.26
Point 27 | 229 -78.46
Point 28 | 379 -64.26
Point 29 | 1,000 -40.86
Point 30 | 60 -51.26
Point31 | 63.6 -50.06
Point32 | 60 -58.26
Point33 | 1 -58.26
Point34 | 1 -51.26
Point 35 | 325.7 -39.6
Point 36 | 305 -50.5
Point 37 | 305 -46.5
Point 38 | 256.9893 | -50.4
Point 39 | 196 -60
Point 40 | 396.32 -16.06
Point 41 | 482 12.5
Point42 | 715.3 30.4
Regions
Points Area (ft?) Material
Region1 | 10,11,12,42,14 982.22
Region 2 | 11,13,9,12 2,972.5
Region 3 | 15,16,17,10,14 593.84
Region 4 | 8,18,41,40,19,9,12,42,14,15 24,082 Lean Clay (U)
Region 5 | 19,20,21,35,40 9,640.4 Fat Clay 1(U)
Region 6 | 20,21,35,37,36,38,39,22,23,24,25,26,7,5,27,28,6,29 | 44,368 Fat Clay 2(U)
Region 7 | 27,5,7,26,29,6,28 14,319 Clayey Sand




413
3,265.5

Region 8
Region 9

30,34,33,32
38,31,30,32,33,23,22,39

Sediment (U)
Fat Clay 1(U)

Current Slip Surface
Slip Surface: 14,377
FofS:1.02
Volume: 5,148.2759 ft?
Weight: 643,534.49 |bs
Resisting Moment: 7,285,963.9 |bs-ft
Activating Moment: 7,142,300.3 Ibs-ft
Resisting Force: 98,169.322 |bs
Activating Force: 95,802.445 lbs
F of S Rank (Analysis): 1 of 21,609 slip surfaces
F of S Rank (Query): 1 of 21,609 slip surfaces

Exit: (429.43154, -5.0228197) ft

Entry: (625.77018, 33.641696) ft
Radius: 88.685023 ft
Center: (521.89028, 43.307825) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
() () (ps) (psf) (psf) (psf)

Slice 1 | 432.44295 | -6.2701865 | 453.65964 | 811.39211 0 500
Slice 2 | 438.46577 | -8.7649201 | 609.33101 | 1,280.8405 0 500
Slice 3 | 444.48859 | -11.259654 | 765.00239 | 1,756.2658 0 500
Slice 4 | 448.75 -13.024787 | 875.14673 | 2,122.6941 0 500
Slice5 | 451.92113 | -14.338314 | 950.9998 | 2,446.2033 0 500
Slice 6 | 457.36198 | -15.070657 | 1,050.0212 | 2,508.1646 0 500
Slice 7 | 464.40142 | -14.943826 | 1,112.8737 | 2,794.3905 0 500
Slice 8 | 471.44085 | -14.816994 | 1,175.7263 | 3,078.1388 0 500
Slice9 | 478.48028 | -14.690162 | 1,238.5788 | 3,359.2047 0 500
i'('fe 485.08333 | -14.571193 | 1,297.535 | 3,507.0844 0 500
i'l'ce 491.25 -14.460086 | 1,352.595 | 3,522.2097 0 500
i'z'ce 497.41667 | -14.348979 | 1,407.6549 | 3,535.1365 0 500
igce 503.58333 | -14.237872 | 1,462.7148 | 3,545.8349 0 500
i‘fe 509.75 -14.126765 | 1,517.7747 | 3,554.3069 0 500
i's'ce 515.91667 | -14.015658 | 1,572.8346 | 3,560.587 0 500
Slice

16 522.21429 | -13.902192 | 1,629.0638 | 3,670.2989 0 500
i';ce 528.64286 | -13.786366 | 1,686.4622 | 3,883.4315 0 500
i'éce 535.07143 | -13.67054 | 1,743.8605 | 4,094.5476 0 500
i'_c')ce 541.5 -13.554715 | 1,801.2589 | 4,303.8695 0 500
;'('Jce 547.92857 | -13.438889 | 1,858.6573 | 4,511.6517 0 500




Slice

o 554.35714 | -13.323063 | 1,916.0557 | 4,718.1771 200
g'zice 560.78571 | -13.207238 | 1,973.4541 | 4,923.754 >00
g';ce 567.8135 | -13.080616 | 2,036.2026 | 5,110.829 200
;'A‘fe 575.4405 | -12.943197 | 2,104.3013 | 5,279.7088 500
ggce 583.1905 | -8.9379883 | 1,938.6793 | 4,125.3611 200
;'G‘CG 591.0635 | -1.0649883 | 1,539.3366 | 3,512.9391 500
2'7‘“" 598.30142 | 6.1729321 | 1,172.2071 | 2,837.6177 500
ggce 604.90426 | 12.775773 | 837.2908 | 2,091.1494 >00
;I;ce 611.5071 | 19.378614 | 502.37448 | 1,313.9703 200
g'(‘fe 618.10994 | 25.981455 | 167.45816 | 501.14333 200
Slice 1 623.50077 | 31462286 | -110.54639 | -202.58862 >00
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term 56+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 25°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Dredge Fill
Model: Mohr-Coulomb



Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Dike
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 25 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 2
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Sediment
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 16 psf
Phi': 15°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid

Upper Left: (289.8782, 296.40863) ft
Lower Left: (289.8782, 59.18752) ft
Lower Right: (630.7282, 59.18752) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 18

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (907.9586, 42.95493) ft
Upper Right Coordinate: (933.1186, 42.95493) ft
Lower Left Coordinate: (907.9586, -98.52178) ft
Lower Right Coordinate: (933.1186, -98.52178) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No



Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (1, -51.26) ft

Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinatel1 | O 1
Coordinate 2 | 455 1
Coordinate 3 | 616 34.74
Coordinate 4 | 650 43.14
Coordinate 5 | 1,000 | 43.14
Points

X (ft) Y (ft)
Point 1 140 -37.96
Point 2 140 -41.96
Point 3 380 4.34
Point 4 380 -4.66
Point 5 380 -74.26
Point 6 650 -41.26
Point 7 650 -66.26
Point 8 564 27.54
Point 9 1,000 27.54
Point 10 | 653.92 41.14
Point 11 | 750 41.14
Point 12 | 775 29.6
Point 13 | 1,000 41.14
Point 14 | 681.04 32.1
Point 15 | 595 34.5
Point 16 | 626.92 45.14
Point 17 | 641.92 45.14
Point 18 | 519 13.94
Point 19 | 1,000 -16.06
Point 20 | 1,000 -31.26
Point 21 | 379 -31.26
Point 22 | 137 -69.26
Point23 | 1 -69.26
Point24 | 1 -100
Point 25 | 1,000 -100
Point 26 | 1,000 -66.26
Point 27 | 229 -78.46
Point 28 | 379 -64.26




Point 29 | 1,000 -40.86
Point 30 | 60 -51.26
Point 31 | 63.6 -50.06
Point 32 | 60 -58.26
Point33 | 1 -58.26
Point34 | 1 -51.26
Point 35 | 325.7 -39.6
Point 36 | 305 -50.5
Point 37 | 305 -46.5
Point 38 | 256.9893 | -50.4
Point 39 | 196 -60
Point 40 | 396.32 -16.06
Point 41 | 482 12.5
Point42 | 715.3 304

Regions

Material Points Area (ft?)

Region 1 | Dredge Fill 10,11,12,42,14 982.22
Region 2 | Dredge Fill 11,13,9,12 2,972.5
Region 3 | Dike 15,16,17,10,14 593.84
Region 4 | Lean Clay 8,18,41,40,19,9,12,42,14,15 24,082
Region 5 | FatClay 1 19,20,21,35,40 9,640.4
Region 6 | Fat Clay 2 20,21,35,37,36,38,39,22,23,24,25,26,7,5,27,28,6,29 | 44,368
Region 7 | Clayey Sand | 27,5,7,26,29,6,28 14,319
Region 8 | Sediment 30,34,33,32 413
Region 9 | FatClay 1 38,31,30,32,33,23,22,39 3,265.5

Current Slip Surface

Slip Surface: 21,312

Fof S: 1.50

Volume: 4,956.9764 ft3

Weight: 619,622.05 Ibs

Resisting Moment: 56,595,303 Ibs-ft
Activating Moment: 37,836,868 Ibs-ft
Resisting Force: 181,247.34 Ibs

Activating Force: 121,208.62 |bs

F of S Rank (Analysis): 1 of 23,104 slip surfaces
F of S Rank (Query): 1 of 23,104 slip surfaces
Exit: (414.49624, -10.001253) ft

Entry: (648.97832, 42.787228) ft

Radius: 298.75179 ft

Center: (471.66487, 283.22968) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft) Y (ft) PWP (psf) (psf) (psf) (ps)
Slice1 | 418.62171 | -10.745629 | 732.92722 | 900.01464 77.914144 100
Slice 2 | 426.87265 | -12.115675 | 818.41809 | 1,283.3373 216.79541 100
Slice 3 | 435.12359 | -13.249812 | 889.18827 | 1,633.0687 346.87712 100
Slice 4 | 443.37453 | -14.150742 | 945.4063 1,946.0321 466.59947 100




Slice 5 | 451.25 -14.800078 | 985.92489 | 2,296.003 610.89944 100
Slice 6 | 459.5 -15.24036 | 1,027.1351 | 2,722.1617 790.40387 100
Slice 7 | 468.5 -15.471447 | 1,153.6888 | 3,136.6164 924.65431 100
Slice 8 | 477.5 -15.431207 | 1,264.024 | 3,499.8947 1,042.6036 100
Slice 9 | 486.27913 | -15.13369 | 1,356.2137 | 3,640.0879 1,064.988 100
i'(')ce 494.83738 | -14.591147 | 1,430.9902 | 3,565.4195 995.30073 100
i'l'ce 503.39564 | -13.801076 | 1,490.9708 | 3,452.6386 914.74071 100
i'z'ce 511.9539 | -12.761495 | 1,536.037 | 3,305.3897 825.06272 100
i';ce 517.61651 | -11.963677 | 1,627.7614 | 3,207.3634 736.58051 100
i'fe 521.54797 | -11.316802 | 1,638.8075 | 3,202.8061 729.3045 100
i'_r'fe 528.08634 | -10.117788 | 1,580.0965 | 3,237.5815 772.89796 100
i'éce 536.06715 | -8.4692711 | 1,581.5301 | 3,273.2174 788.84674 100
i';ce 544.04797 | -6.5916483 | 1,569.269 | 3,281.66 798.50104 100
i'éce 552.02878 | -4.4804308 | 1,543.0448 | 3,264.6866 802.81476 100
igce 560.00959 | -2.130429 | 1,502.5473 | 3,223.7596 802.61447 100
;'('Jce 567.875 | 0.42322873 | 1,448.4306 | 3,127.3577 782.89656 100
3'1'“9 575.625 | 3.1799738 | 1,380.7288 | 2,977.9843 744.81246 100
g'z'ce 583.375 | 6.1809094 | 1,298.4305 | 2,809.1977 704.4823 100
;gce 591.125 | 9.4340728 | 1,201.0553 | 2,620.2118 661.76354 100
g'fe 599.38061 | 13.19665 | 1,079.5637 | 2,445.0124 636.71917 100
g's'ce 608.14184 | 17.518532 | 930.97344 | 2,276.7713 627.55587 100
i's'ce 614.26123 | 20.713025 | 816.67898 | 2,142.6481 618.30952 100
3'7'“9 621.46 24.822597 | 662.57745 | 1,948.007 599.40564 100
g'éce 631.18214 | 30.679766 | 459.37425 | 1,508.8681 489.387 100
;gce 638.68214 | 35.555273 | 281.61617 | 985.90925 328.41726 100
ggce 645.3627 | 40.199255 | 105.56804 | 365.845 121.36914 100
Slice

648.89186 | 42.72352 | 8.9047675 | -26.398425 -16.462149 100
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

RDD 56+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:20°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 1

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR: 15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °



Phi-B: 0 °
Cohesion R: 0 psf
PhiR:30°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dredge Fill

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dike

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:22°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2



Slip Surface Grid

Upper Left: (237.892, 217.61929) ft
Lower Left: (237.892, 48.37518) ft
Lower Right: (601.1356, 48.37518) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (903.9399, 39.9822) ft
Upper Right Coordinate: (937.9492, 39.9822) ft
Lower Left Coordinate: (903.9399, -96.76581) ft
Lower Right Coordinate: (937.9492, -96.76581) ft
Number of Increments: 75

Left Projection: No

Left Projection Angle: 135 °

Right Projection: No

Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (1, -51.26) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y(ft)
Coordinatel1 | O 12.54
Coordinate 2 | 520 12.54
Coordinate 3 | 650 43.14
Coordinate 4 | 1,000 | 43.14

Piezometric Line 2

Coordinates

X (ft) | Y (ft)
Coordinate1 | O -3.64
Coordinate 2 | 1,000 | -3.64

Points

X (ft) Y (ft)
Point 1 140 -37.96
Point 2 140 -41.96
Point 3 380 4.34



Point 4 380 -4.66
Point 5 380 -74.26
Point 6 650 -41.26
Point 7 650 -66.26
Point 8 564 27.54
Point 9 1,000 27.54
Point 10 | 653.92 41.14
Point 11 | 750 41.14
Point 12 | 775 29.6
Point 13 | 1,000 41.14
Point 14 | 681.04 32.1
Point 15 | 595 34.5
Point 16 | 626.92 45.14
Point17 | 641.92 45.14
Point 18 | 519 13.94
Point 19 | 1,000 -16.06
Point 20 | 1,000 -31.26
Point 21 | 379 -31.26
Point 22 | 137 -69.26
Point23 | 1 -69.26
Point24 | 1 -100
Point 25 | 1,000 -100
Point 26 | 1,000 -66.26
Point 27 | 229 -78.46
Point 28 | 379 -64.26
Point 29 | 1,000 -40.86
Point 30 | 60 -51.26
Point31 | 63.6 -50.06
Point32 | 60 -58.26
Point33 | 1 -58.26
Point34 | 1 -51.26
Point 35 | 325.7 -39.6
Point 36 | 305 -50.5
Point 37 | 305 -46.5
Point 38 | 256.9893 | -50.4
Point 39 | 196 -60
Point 40 | 396.32 -16.06
Point 41 | 482 12.5
Point42 | 715.3 304
Regions
Material Points Area (ft?)
Region 1 | Dredge Fill 10,11,12,42,14 982.22
Region 2 | Dredge Fill 11,13,9,12 2,972.5
Region 3 | Dike 15,16,17,10,14 593.84
Region 4 | Lean Clay 8,18,41,40,19,9,12,42,14,15 24,082
Region 5 | Fat Clay 1 19,20,21,35,40 9,640.4
Region 6 | Fat Clay 2 20,21,35,37,36,38,39,22,23,24,25,26,7,5,27,28,6,29 | 44,368
Region 7 | Clayey Sand | 27,5,7,26,29,6,28 14,319
Region 8 | Sediment 30,34,33,32 413




| Region 9 | FatClay 1

| 38,31,30,32,33,23,22,39

3,265.5

Current Slip Surface
Slip Surface: 3,071
FofS:1.49

Volume: 885.10023 ft?

Weight: 110,637.53 Ibs

Resisting Moment: 3,426,643.3 |bs-ft
Activating Moment: 2,301,362.1 |bs-ft

Resisting Force: 37,096.953 |bs

Activating Force: 24,932.599 Ibs
F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces

Exit: (409.26012, -11.746628) ft
Entry: (494.70517, 12.994472) ft
Radius: 85.658065 ft
Center: (431.62192, 70.941061) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)
Slice 1 | 410.61122 | -12.088526 | 527.18801 | 611.06897 39.114334 100
Slice2 | 413.31343 | -12.72608 | 566.97137 | 775.41161 97.19728 100
Slice 3 | 416.01564 | -13.272121 | 601.04432 | 926.17034 151.60875 100
Slice 4 | 418.71785 | -13.728421 | 629.51747 | 1,061.7665 201.56102 100
Slice 5 | 421.42006 | -14.096427 | 652.48104 | 1,180.8374 246.37661 100
Slice 6 | 424.12227 | -14.377282 | 670.00642 | 1,282.3299 285.53111 100
Slice 7 | 426.82448 | -14.571847 | 682.14724 | 1,365.5681 318.6844 100
Slice 8 | 429.52669 | -14.680709 | 688.94025 | 1,430.2908 345.69746 100
Slice9 | 432.2289 | -14.704196 | 690.40585 | 1,476.6545 366.63376 100
i'('fe 435.01473 | -14.637741 | 686.25902 | 1,539.2838 397.77196 100
i'l'ce 437.88418 | -14.475675 | 676.14611 | 1,617.0601 438.75538 100
i'z'ce 440.75363 | -14.216639 | 659.9823 1,675.6086 473.59432 100
igce 44362308 | -13.859745 | 637.71208 | 1,712.7625 0 561.42361
i'z'lce 446.49253 | -13.403748 | 609.25785 | 1,735.3491 0 566.37471
igce 44936198 | -12.847027 | 574.51851 | 1,742.9702 0 568.11469
i'e'fe 452.23143 | -12.187558 | 533.36763 | 1,736.9862 0 566.92191
Slice
17 455.10088 | -11.422869 | 485.651 1,718.6939 0 563.05289
i'éce 457.97033 | -10.549993 | 431.18354 | 1,689.2559 0 556.7304
igce 460.83978 | -9.5654061 | 369.74534 | 1,649.6415 0 548.13245
;'('Jce 463.70923 | -8.464947 | 301.07669 | 1,600.5769 0 537.38225
Slice




21 466.57868 | -7.2437144 | 224.87178 | 1,542.5025 0 524.53905
g'zice 469.44813 | -5.8959392 | 140.7706 | 1,475.5353 0 509.5898
g';ce 472.31758 | -4.414818 | 48.348643 | 1,399.4294 0 492.44154
g'jlce 475.12692 | -2.8293408 | -50.585134 | 1,315.5944 0 473.3866
;IEi)ce 477.87615 | -1.1365521 | -156.21515 | 1,223.327 0 452.25411
g'gce 480.62538 | 0.70463722 | -271.10536 | 1,119.6347 0 428.37263
2'7‘“" 482.51389 | 2.0432857 | -354.63703 | 1,026.6814 0 406.90241
ggce 484.43489 | 3.5251925 | -447.10801 | 876.06163 0 373.82287
ggce 487.24911 | 5.8296605 | -590.90682 | 640.58224 0 323.92606
g'(‘fe 490.06334 | 8.3455399 | -747.89769 | 375.59495 175.1428 100

g'ice 492.87756 | 11.099635 | -919.75321 | 133.35926 0 136.15554
Slice | 494.49492 | 12.767236 | -1,023.8115 | -33.478673 -15.611361 100

32




Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Station Analyzed: 64+00

HYV] Project Number: HG1710448

Loading Condition: Short Term
Slip Surface: Circular

Elevation, Feet (MLLW)

Distance, Feet

k Color | Name Unit Cohesion' | Phi' | Cohesion
|| B Weight | (ps) | () | (psh)
\ \ \ (pcf)
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Short Term 64+00
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 64+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 500 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clayl (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1



Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (246.9755, 226.94565) ft
Lower Left: (246.9755, 53.57301) ft
Lower Right: (601.0543, 53.57301) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (600.8933, 29.30808) ft
Upper Right Coordinate: (627.8293, 29.30808) ft
Lower Left Coordinate: (600.8933, -97.01541) ft
Lower Right Coordinate: (627.8293, -97.01541) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -52.4) ft
Right Coordinate: (1,000, 33) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 600 34
Coordinate 4 | 1,000 | 34

Points

X (ft) Y (ft)
Point 1 155 -57.16
Point 2 155 -68.16




Point 3 155 -87.16
Point 4 155 -104.16
Point 5 395 -14.56
Point 6 395 -49.56
Point 7 395 -69.56
Point 8 395 -91.56
Point 9 695 29.24
Point 10 | 695 25.24
Point 11 | 695 5.24
Point 12 | 695 -4.76
Point 13 | 695 -54.76
Point 14 | 695 -64.76
Point 15 | 695 -66.76
Point 16 | 1,000 33
Point 17 | 589 33.94
Point 18 | 1,000 -54.46
Point19 | O -57.26
Point20 | O -68.06
Point 21 | 1,000 -70.06
Point22 | O -87.26
Point 23 | 298 -68.99417
Point24 | O -100
Point 25 | 1,000 -100
Point 26 | 622.6 45.14
Point 27 | 637.6 45.14
Point 28 | 674.92 | 32.7
Point 29 | 649.6 41.14
Point 30 | 723 41.14
Point 31 | 767 33.6
Point 32 | 1,000 41.14
Point 33 | 1,000 -6.06
Point34 | 534 19.3
Point 35 | 1,000 -26.46
Point 36 | 162 -50.5
Point37 | 75 -52.1
Point 38 | 78.6 -52
Point39 | 75 -57.26
Point40 | O -52.4
Point 41 | 305 -50.5
Point42 | 305 -46.5
Point 43 | 365.12 | -26.46
Point 44 | 426.32 | -6.06
Point 45 | 486.5 14
Point 46 | 512 15.68783
Point 47 | 579 32.2
Point 48 | 395 8.7
Point 49 | 157 -52
Point 50 | 67 -52.2
Point 51 | 62 -51
Point52 | 59 -51
Point 53 | 52 -53.5
Point54 | 47 -53.5




| Point 55 | 36 | -51.6 ‘
Regions
Material Points Area (ft?)

Region1 | ClayeySand | 39,19,20,2,23,7,21,18,13,6,1 15,337
Region2 | ClayeySand | 20,22,3,23,2 4,319
Region3 | FatClay2 (U) | 22,24,25,21,7,23,3 26,362
Region 4 17,26,27,29,28 595.28
Region 5 29,30,31,28 676.69
Region 6 30,32,16,31 1,992.6
Region 7 | Lean Clay (U) | 33,16,31,28,17,47,34,46,45,44 19,642
Region 8 Fat Clayl (U) | 43,35,33,44 12,327
Region9 | FatClay 2 (U) | 36,49,38,37,39,1,6,13,18,35,43,42,41 | 18,953
Region 10 | Sediment (U) | 37,50,51,52,53,54,55,40,19,39 383

Current Slip Surface

Slip Surface: 15,450

FofS:1.34

Volume: 3,178.481 ft?

Weight: 397,310.12 Ibs
Resisting Moment: 18,258,394 |bs-ft

Activating Moment: 13,588,826 Ibs-ft

Resisting Force: 87,403.059 Ibs
Activating Force: 65,057.881 Ibs

F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces

Exit: (450.57456, 2.024852) ft

Entry: (625.38067, 33.414953) ft
Radius: 198.33362 ft
Center: (506.63329, 192.27112) ft

Slip Slices

Base Normal Stress | Frictional Strength | Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | 451.45601 | 1.7695465 -26.737534 | 178.3438 0 500
Slice 2 | 455.18434 | 0.74947682 | 82.795912 | 462.86256 0 500
Slice 3 | 460.87809 | -0.69034171 | 243.04827 | 885.47344 0 500
Slice 4 | 466.57185 | -1.9526056 | 392.7327 1,287.7718 0 500
Slice5 | 472.26561 | -3.0407607 | 532.0543 1,668.1182 0 500
Slice 6 | 477.95936 | -3.957706 661.18563 | 2,025.0344 0 500
Slice 7 | 483.65312 | -4.7058348 | 780.26912 | 2,357.2785 0 500
Slice 8 | 489.68967 | -5.3114925 | 895.36143 | 2,573.4009 0 500
Slice 9 | 496.06901 | -5.7551834 | 1,005.3022 | 2,669.8636 0 500
i'(')ce 502.44835 | -5.9926727 | 1,102.97 2,734.4815 0 500
Slice

" 506.63329 | -6.06 1,161.7758 | 2,762.9701 0 500
i'z'ce 509.81428 | -6.0249375 | 1,201.3415 | 2,772.2037 0 500
Slice




13 515.12913 | -5.855695 | 1,260.8624 | 2,809.6178 500
ﬂce 521.3874 | -5.4880616 | 1,320.9283 | 2,860.6238 500
i'sice 527.64566 | -4.9211745 | 1,369.1349 | 2,884.029 200
i'sice 532.3874 | -4.3765455 | 1,466.5106 | 2,892.0295 >00
i';ce 535.35 -3.9677971 | 1,481.6753 | 2,905.1373 500
i';ce 539.72143 | -3.2589496 | 1,428.3234 | 2,941.0913 >00
i';ce 545.76429 | -2.1395015 | 1,440.8213 | 2,981.7604 500
ggce 551.80714 | -0.82449824 | 1,441.6798 | 2,999.8243 500
g'lice 557.85 0.69009135 | 1,430.6592 | 2,996.0154 200
g'zice 563.89286 | 2.409049 1,407.4747 | 2,970.821 500
ggce 569.93571 | 4.3379893 | 1,371.7922 | 2,924.4169 500
g'jlce 575.97857 | 6.4834606 | 1,323.2219 | 2,856.6017 500
ggce 581.5 8.6304104 | 1,267.736 | 2,742.5537 500
§I6ice 586.5 10.749573 | 1,207.0761 | 2,584.4625 500
g';ce 591.51672 | 13.041458 | 1,136.355 | 2,351.1594 500
ggce 596.55016 | 15.513641 | 1,055.1215 | 2,040.1841 500
ggce 599.53344 | 17.041254 | 1,051.8209 | 1,854.751 500
g'(‘)ce 602.825 | 18.855602 | 945.01045 | 1,635.2782 200
g'lice 608.475 | 22.1134 741.72387 | 1,227.3145 500
g'zice 614.125 | 25.626425 | 522.51106 | 781.02969 200
g';ce 619.775 | 29.411229 | 286.33933 | 290.36793 200
Slice 1 623.99034 | 32.30438 | 100.19068 | -104.62006 >00

34




Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Barbours Cut Ship Channel

Station Analyzed: 64+00

HV]J Project Number: HG1710448

Loading Condition: Short Term
Slip Surface: Block

Elevation, Feet (MLLW)
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Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) ©) | (psh)
(pcf)
Clayey Sand 120 0 30
Lean Clay (U) | 125 500
Fat Clayl (U) | 125 1,000
Fat Clay 2 (U) | 125 2,200
Sediment (U) | 90 50
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Short Term - Block 64+00
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block 64+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 500 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clayl (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure



Piezometric Line: 1

Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits

Left Coordinate: (0, -52.4) ft
Right Coordinate: (1,000, 33) ft

Slip Surface Block

Left Grid
Upper Left: (443.0048, 5.52893) ft
Lower Left: (443.0048, -24.49958) ft
Lower Right: (503.0619, -24.49958) ft
XIncrements: 5
Y Increments: 5
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (563.0034, 6.45178) ft
Lower Left: (563.0034, -23.99346) ft
Lower Right: (623.0497, -23.99346) ft
XlIncrements: 5
Y Increments: 5
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Piezometric Lines
Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 600 34
Coordinate 4 | 1,000 | 34

Points

X (ft) Y (ft)
Point 1 155 -57.16
Point 2 155 -68.16




Point 3 155 -87.16
Point 4 155 -104.16
Point 5 395 -14.56
Point 6 395 -49.56
Point 7 395 -69.56
Point 8 395 -91.56
Point 9 695 29.24
Point 10 | 695 25.24
Point 11 | 695 5.24
Point 12 | 695 -4.76
Point 13 | 695 -54.76
Point 14 | 695 -64.76
Point 15 | 695 -66.76
Point 16 | 1,000 33
Point 17 | 589 33.94
Point 18 | 1,000 -54.46
Point19 | O -57.26
Point20 | O -68.06
Point 21 | 1,000 -70.06
Point22 | O -87.26
Point 23 | 298 -68.99417
Point24 | O -100
Point 25 | 1,000 -100
Point 26 | 622.6 45.14
Point 27 | 637.6 45.14
Point 28 | 674.92 | 32.7
Point 29 | 649.6 41.14
Point 30 | 723 41.14
Point 31 | 767 33.6
Point 32 | 1,000 41.14
Point 33 | 1,000 -6.06
Point34 | 534 19.3
Point 35 | 1,000 -26.46
Point 36 | 162 -50.5
Point37 | 75 -52.1
Point 38 | 78.6 -52
Point39 | 75 -57.26
Point40 | O -52.4
Point 41 | 305 -50.5
Point42 | 305 -46.5
Point 43 | 365.12 | -26.46
Point 44 | 426.32 | -6.06
Point 45 | 486.5 14
Point 46 | 512 15.68783
Point 47 | 579 32.2
Point 48 | 395 8.7
Point 49 | 157 -52
Point 50 | 67 -52.2
Point 51 | 62 -51
Point52 | 59 -51
Point 53 | 52 -53.5
Point54 | 47 -53.5




| Point 55 | 36 | -51.6
Regions
Material Points Area (ft?)

Region1 | ClayeySand | 39,19,20,2,23,7,21,18,13,6,1 15,337
Region2 | ClayeySand | 20,22,3,23,2 4,319
Region3 | FatClay 2 (U) | 22,24,25,21,7,23,3 26,362
Region 4 17,26,27,29,28 595.28
Region 5 29,30,31,28 676.69
Region 6 30,32,16,31 1,992.6
Region 7 | Lean Clay (U) | 33,16,31,28,17,47,34,46,45,44 19,642
Region 8 Fat Clayl (U) | 43,35,33,44 12,327
Region9 | FatClay 2 (U) | 36,49,38,37,39,1,6,13,18,35,43,42,41 | 18,953
Region 10 | Sediment (U) | 37,50,51,52,53,54,55,40,19,39 383

Current Slip Surface

Slip Surface: 6,664

FofS:1.36

Volume: 3,009.8699 ft3

Weight: 376,233.73 Ibs

Resisting Moment: 4,815,729.2 Ibs-ft
Activating Moment: 3,554,545.9 |bs-ft
Resisting Force: 83,842.488 |bs

Activating Force: 61,693.652 lbs

F of S Rank (Analysis): 1 of 11,664 slip surfaces
F of S Rank (Query): 1 of 11,664 slip surfaces
Exit: (448.31084, 1.2702793) ft

Entry: (608.31123, 33.6613) ft

Radius: 71.745141 ft

Center: (523.39302, 41.759055) ft

Slip Slices
Base Normal Stress | Frictional Strength | Cohesive Strength
X (ft Y (ft PWP (psf
(Ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | 448.63709 | 1.1351396 | -8.4327138 | 184.31568 0 500

Slice 2 | 449.48167 | 0.78530271 | 13.397111 | 266.00913 0 500

Slice 3 | 452.66795 | -0.53449548 | 126.26682 | 577.26398 0 500

Slice 4 | 458.00385 | -2.7446973 | 327.68595 | 1,106.8916 0 500

Slice5 | 463.33975 | -4.9548991 | 529.10508 | 1,647.457 0 500

Slice 6 | 466.51767 | -6.271237 649.065 2,154.4807 0 1,000

Slice 7 | 470.35996 | -6.271237 699.37691 | 1,914.949 0 1,000

Slice 8 | 476.89421 | -5.8570287 | 760.28458 | 2,139.7922 0 500

Slice 9 | 483.29807 | -5.451086 819.97681 | 2,357.1462 0 500

i'(')ce 489.05 -5.0864693 | 873.59222 | 2,465.6258 0 500

i'l'ce 494.15 -4.7631787 | 921.13082 | 2,466.1591 0 500

i'z'ce 499.25 -4.439888 968.66941 | 2,465.3136 0 500

Slice




13 504.35 -4.1165973 | 1,016.208 | 2,463.0757 °0o
Slice

v 509.45 -3.7933066 | 1,063.7466 | 2,459.4507 °00
igce 514.34685 | -3.4828937 | 1,109.3916 | 2,483.1374 °00
i'éce 519.04055 | -3.1853585 | 1,153.1429 | 2,534.2892 o0
i';ce 523.73425 | -2.8878234 | 1,196.8943 | 2,584.361 °00
i'éce 528.42795 | -2.5902882 | 1,240.6456 | 2,633.4446 °00
igce 532.3874 | -2.3392973 | 1,339.3864 | 2,679.8895 >0
Slice

o0 535.35 -2.1514971 | 1,368.3382 | 2,730.5462 500
3'1'“2 539.43662 | -1.892445 | 1,343.2607 | 2,827.6517 °00
;'Z'CG 544.90986 | -1.5454947 | 1,394.2783 | 2,964.9528 -
ggce 550.38309 | -1.1985444 | 1,445.2959 | 3,101.8222 >00
g'fe 555.85633 | -0.85159407 | 1,496.3136 | 3,238.5492 >00
;'S'CG 561.32957 | -0.50464376 | 1,547.3312 | 3,375.4267 oo
g's'ce 566.8028 | -0.15769346 | 1,598.3489 | 3,512.7469 500
3'7'“2 572.27604 | 0.18925685 | 1,649.3665 | 3,650.796 °0o
;'éce 577.00633 | 2.356402 1,582.3192 | 2,934.9881 °00
Slice

oo 581.5 6.850072 1,373.7004 | 2,589.029 500
Slice

2 586.5 11.850072 | 1,141.5753 | 2,165.1598 200
21 | 59151672 | 16866793 | 908.67385 | 1,668.3412 °00
g'z'ce 596.55016 | 21.900235 | 674.99617 | 1,091.2719 500
ggce 599.53344 | 24.883514 | 562.46382 | 744.20154 >00
;'A'lce 602.07781 | 27.427879 | 410.10035 | 441.16353 200
Slice | 60623342 | 31.583493 | 150.79005 | -79.87284 500
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Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Barbours Cut Ship Channel
Station Analyzed: 64+00

HYV] Project Number: HG171
Loading Condition: Long Ter
Slip Surface: Circular

Elevation, Feet (MLLW)

Distance, Feet

\ \ \ Color | Name Unit Cohesion' | Phi'
Weight | (psf) ©)
W (pcf)
=1 B
E \ D Lean Clay | 125 100 25
o™
Fat Clay 1 | 125 400 18
- L
\ \ D Clayey Sand | 120 |0 30
\\\\ o . Dredge Fill |90 16 15
\\ D Dike 125 100 25
\\ \ D Fat Clay2 | 125 300 22
1R RN
\ \ . Sediment | 90 16 15
L.-01
o El 33.24'
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term 64+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 25°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 400 psf
Phi': 18 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Dredge Fill
Model: Mohr-Coulomb



Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Dike
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 25 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 2
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Sediment
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 16 psf
Phi': 15°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid

Upper Left: (189.9206, 299.45421) ft
Lower Left: (189.9206, 70.01303) ft
Lower Right: (627.8489, 70.01303) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (607, 30) ft
Upper Right Coordinate: (636, 30) ft
Lower Left Coordinate: (607, -94) ft
Lower Right Coordinate: (636, -94) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No



Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (0, -52.4) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinatel1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 640 43.14
Coordinate 4 | 1,000 | 43.14

Points

X (ft) Y (ft)
Point 1 155 -57.16
Point 2 155 -68.16
Point 3 155 -87.16
Point 4 155 -104.16
Point 5 395 -14.56
Point 6 395 -49.56
Point 7 395 -69.56
Point 8 395 -91.56

Point 9 695 29.24

Point 10 | 695 25.24

Point 11 | 695 5.24

Point 12 | 695 -4.76

Point 13 | 695 -54.76
Point 14 | 695 -64.76
Point 15 | 695 -66.76

Point 16 | 1,000 33

Point 17 | 589 33.94

Point 18 | 1,000 | -54.46

Point19 | O -57.26
Point20 | O -68.06
Point 21 | 1,000 -70.06
Point22 | O -87.26
Point 23 | 298 -68.99417
Point24 | O -100

Point 25 | 1,000 -100

Point 26 | 622.6 45.14

Point 27 | 637.6 | 45.14

Point 28 | 674.92 | 32.7

Point 29 | 649.6 41.14




Point 30 | 723 41.14
Point 31 | 767 33.6
Point 32 | 1,000 41.14
Point 33 | 1,000 -6.06
Point34 | 534 19.3
Point 35 | 1,000 -26.46
Point 36 | 162 -50.5
Point37 | 75 -52.1
Point38 | 78.6 -52
Point39 | 75 -57.26
Point40 | O -52.4
Point 41 | 305 -50.5
Point 42 | 305 -46.5
Point43 | 365.12 | -26.46
Point 44 | 426.32 | -6.06
Point 45 | 486.5 14
Point 46 | 512 15.68783
Point 47 | 579 32.2
Point 48 | 395 8.7
Point 49 | 157 -52
Point 50 | 67 -52.2
Point 51 | 62 -51
Point52 | 59 -51
Point 53 | 52 -53.5
Point 54 | 47 -53.5
Point 55 | 36 -51.6
Regions
Material Points Area (ft?)
Region 1 Clayey Sand | 39,19,20,2,23,7,21,18,13,6,1 15,337
Region 2 Clayey Sand | 20,22,3,23,2 4,319
Region 3 Fat Clay 2 22,24,25,21,7,23,3 26,362
Region 4 Dike 17,26,27,29,28 595.28
Region 5 Dredge Fill 29,30,31,28 676.69
Region 6 Dredge Fill 30,32,16,31 1,992.6
Region 7 Lean Clay 33,16,31,28,17,47,34,46,45,44 19,642
Region 8 Fat Clay 1 43,35,33,44 12,327
Region 9 Fat Clay 2 36,49,38,37,39,1,6,13,18,35,43,42,41 | 18,953
Region 10 | Sediment 37,50,51,52,53,54,55,40,19,39 383

Current Slip Surface
Slip Surface: 21,771

FofS:1.43

Volume: 7,014.9405 ft?
Weight: 876,867.57 Ibs
Resisting Moment: 61,178,049 |bs-ft
Activating Moment: 42,656,933 Ibs-ft
Resisting Force: 236,242.44 |bs

Activating Force: 164,880.69 lbs

F of S Rank (Analysis): 1 of 33,516 slip surfaces




F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (400.34888, -14.717041) ft

Entry: (645.03075, 42.663083) ft
Radius: 245.36313 ft
Center: (474.57399, 219.1498) ft

Slip Slices
Base Normal Stress Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | 404.6774 | -16.003642 | 1,061.0273 | 1,362.6291 97.996362 400
Slice 2 | 413.33444 | -18.406094 | 1,210.9403 | 1,914.0244 228.44586 400
Slice 3 | 421.99148 | -20.471793 | 1,339.8399 | 2,418.0343 350.32661 400
Slice 4 | 429.85 -22.076115 | 1,439.9496 | 2,831.7564 452.22544 400
Slice 5 | 436.91 -23.279012 | 1,515.0104 | 3,161.8015 535.07488 400
Slice 6_| 443.97 -24.271244 | 1,576.9256 | 3,451.9926 609.2462 400
Slice 7_| 448.75 -24.847348 | 1,612.8745 | 3,657.7837 664.43126 400
Slice 8 | 454.5625 | -25.353066 | 1,627.5163 | 3,974.9105 762.71462 400
Slice 9 | 463.6875 | -25.929155 | 1,782.1449 | 4,417.166 856.17025 400
S0 | 4728125 | 26164584 | 1,916,513 | 4,790.0818 933.67911 400
i'l'ce 481.9375 | -26.060336 | 2,030.679 | 5,094.2368 995.41028 400
i'z'ce 490.75 -25.642485 | 2,122.0714 | 5,180.7659 993.8301 400
i'g'ce 499.25 -24.931979 | 2,191.9363 | 5,064.1066 933.22471 400
ﬂce 507.75 -23.922249 | 2,244.005 | 4,905.6567 864.82306 400
i'_r'fe 516.06634 | -22.644391 | 2,277.7043 | 4,763.6462 807.73149 400
i'éce 524.19901 | -21.106698 | 2,293.5273 | 4,641.2293 762.81463 400
i';ce 531.13267 | -19.587504 | 2,407.5091 | 4,525.457 688.16298 400
i'éce 536.5457 | -18.243655 | 2,398.5674 | 4,449.2749 666.31527 400
“a® | 543.19971 | 16382083 | 2,263.168 | 4,373.6265 685.72952 400
;'('Jce 551.41632 | -13.83005 | 2,219.771 | 4,271.1381 666.52957 400
3'1'“9 559.63292 | -10.956395 | 2,157.2457 | 4,141.3015 644.65879 400
g'z'ce 567.84953 | -7.7488787 | 2,074.8641 | 3,984.6461 620.5258 400
;gce 575.47892 | -4.471176 | 1,980.5624 | 3,822.6982 859.00205 100
Slice

9 584 -0.3901863 | 1,850.2477 | 3,545.5287 790.5225 100
g's'ce 593.46882 | 4.5781674 | 1,679.6591 | 3,235.5131 725.50665 100
;'s'ce 602.04803 | 9.5542577 | 1,496.8757 | 2,989.9955 696.25319 100
3'7'“9 610.26882 | 14.783371 | 1,294.316 | 2,713.0228 661.55384 100
Slice




28 618.48961 | 20.490289 | 1,063.3391 | 2,389.7834 618.53112 100
ggce 628.67352 | 28.373886 | 728.80065 | 1,704.8977 455.16155 100
g'(‘)ce 636.17352 | 34.528382 | 461.69657 | 1,066.3934 281.97478 100
g'lice 638.8 36.858063 | 357.7856 | 783.83472 198.66997 100
g'zice 641.8 39.615739 | 219.91389 | 394.1685 81.256261 100
Slice | 644.31538 | 41.977711 | 72.52683 | 65.699997 -3.1834044 100

33




Project Name: HSC-ECIP Pr
Location: Barbours Cut Ship
Station Analyzed: 64+00
HV] Project Number: HG171
Loading Condition: Rapid Dr
Slip Surface: Circular

Evatlu ation

Color | Nam Unit Cohesion ' | Phi' | Cohesion | Phi | Piezometric
\ \ \ \ Weight | (psf) ©) |R(psf) |R |Line After
2. (pcf) (°) | Drawdown
- \ \2 D Lean Clay | 125 100 25 | 150 20 |2
\\ \ - D Fat Clay 1 | 125 400 18 | 500 14 |2
\\\\ D Clayey Sand | 120 0 30 |0 30 |2
\\ . Dredge Fill | 90 16 15 |50 0 |2
\\ D Dike 125 100 25 | 150 22 |2
\ \ H D Fat Clay 2 | 125 300 22| 500 15 |2
\ ’ . Sediment | 90 16 15 |50 0 |2
\
\ v L-01
_ El 33.24'
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

RDD 64+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:20°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 1

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 400 psf

Phi': 18 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR: 14°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °



Phi-B: 0 °
Cohesion R: 0 psf
PhiR:30°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dredge Fill

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dike

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:22°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2



Slip Surface Grid

Upper Left: (191.7483, 366.48988) ft
Lower Left: (191.7483, 63.70715) ft
Lower Right: (608.9357, 63.70715) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (625.9097, 32.48158) ft
Upper Right Coordinate: (651.0697, 32.48158) ft
Lower Left Coordinate: (625.9097, -96.0427) ft
Lower Right Coordinate: (651.0697, -96.0427) ft
Number of Increments: 75

Left Projection: No

Left Projection Angle: 135 °

Right Projection: No

Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -52.4) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y(ft)
Coordinatel1 | O 12.54
Coordinate 2 | 510 12.54
Coordinate 3 | 640 43.14
Coordinate 4 | 1,000 | 43.14

Piezometric Line 2

Coordinates

X (ft) | Y (ft)
Coordinate1 | O -3.64
Coordinate 2 | 1,000 | -3.64

Points

X (ft) Y (ft)
Point 1 155 -57.16
Point 2 155 -68.16
Point 3 155 -87.16



Point 4 155 -104.16
Point 5 395 -14.56
Point 6 395 -49.56
Point 7 395 -69.56
Point 8 395 -91.56
Point 9 695 29.24
Point 10 | 695 25.24
Point 11 | 695 5.24
Point 12 | 695 -4.76
Point 13 | 695 -54.76
Point 14 | 695 -64.76
Point 15 | 695 -66.76
Point 16 | 1,000 33
Point 17 | 589 33.94
Point 18 | 1,000 -54.46
Point19 | O -57.26
Point20 | O -68.06
Point 21 | 1,000 -70.06
Point22 | O -87.26
Point 23 | 298 -68.99417
Point24 | O -100
Point 25 | 1,000 -100
Point 26 | 622.6 45.14
Point 27 | 637.6 45.14
Point 28 | 674.92 | 32.7
Point 29 | 649.6 41.14
Point 30 | 723 41.14
Point31 | 767 33.6
Point 32 | 1,000 41.14
Point 33 | 1,000 -6.06
Point 34 | 534 19.3
Point 35 | 1,000 -26.46
Point 36 | 162 -50.5
Point37 | 75 -52.1
Point 38 | 78.6 -52
Point39 | 75 -57.26
Point40 | O -52.4
Point 41 | 305 -50.5
Point 42 | 305 -46.5
Point43 | 365.12 | -26.46
Point44 | 426.32 | -6.06
Point 45 | 486.5 14
Point 46 | 512 15.68783
Point47 | 579 32.2
Point 48 | 395 8.7
Point49 | 157 -52
Point 50 | 67 -52.2
Point 51 | 62 -51
Point 52 | 59 -51
Point53 | 52 -53.5
Point 54 | 47 -53.5
Point 55 | 36 -51.6




Regions

Material Points Area (ft?)

Region 1 Clayey Sand | 39,19,20,2,23,7,21,18,13,6,1 15,337
Region 2 Clayey Sand | 20,22,3,23,2 4,319
Region 3 Fat Clay 2 22,24,25,21,7,23,3 26,362
Region 4 Dike 17,26,27,29,28 595.28
Region 5 Dredge Fill 29,30,31,28 676.69
Region 6 Dredge Fill 30,32,16,31 1,992.6
Region 7 Lean Clay 33,16,31,28,17,47,34,46,45,44 19,642
Region 8 Fat Clay 1 43,35,33,44 12,327
Region 9 Fat Clay 2 36,49,38,37,39,1,6,13,18,35,43,42,41 | 18,953
Region 10 | Sediment 37,50,51,52,53,54,55,40,19,39 383

Slip Surface: 24,825
FofS:1.43

Volume: 12,105.902 ft?
Weight: 1,513,192.6 Ibs

Current Slip Surface

Resisting Moment: 1.4352383e+008 |bs-ft
Activating Moment: 1.002606e+008 |bs-ft
Resisting Force: 398,835.9 Ibs
Activating Force: 278,747.91 lbs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (331.36502, -37.711661) ft
Entry: (652.84647, 41.14) ft
Radius: 340.56816 ft
Center: (421.20137, 290.7942) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf

(ft) (ft) (psf) (psf) (psf) (psf)
Slice 1 | 336.99085 | -39.147533 | 2,215.6701 2,539.6255 130.88647 300
Slice 2 | 348.24251 | -41.81744 2,382.2722 3,213.3728 335.78644 300
Slice 3 | 359.49417 | -44.088119 | 2,523.9626 | 3,826.517 526.26614 300
Slice4 | 370.22 -45.897001 | 2,636.8368 | 4,350.1398 692.21936 300
Slice 5 | 380.42 -47.284434 | 2,723.4127 4,786.6618 833.60674 300
Slice 6 | 390.62 -48.359496 | 2,790.4965 5,161.523 957.95689 300
Slice 7 | 400.82 -49.125154 | 2,838.2736 | 5,473.0792 1,064.5306 300
Slice 8 | 411.02 -49.583498 | 2,866.8743 5,720.9134 1,153.1067 300
Slice 9 | 421.22 -49.73577 2,876.3761 5,905.8249 1,223.9768 300
il(l)ce 429.95 -49.642207 | 2,870.5377 6,018.2775 1,271.7694 300
:SLI:ILce 438.434 -49.302971 | 2,849.3694 6,192.7186 1,350.8007 300
i'z'ce 448.142 | -48.671798 | 2,809.9842 | 6,430.3411 0 1,655.0854
il?l)ce 457.85 -47.76113 2,753.1585 6,621.3692 0 1,671.7941
:Sllzllce 467.558 -46.568702 | 2,678.751 6,766.4323 0 1,679.2753
Slice




15 477.266 | -45.091511 | 2,586.5743 | 6,868.6423 1,678.7929
igce 484.31 -43.868324 | 2,510.2474 | 6,921.7724 1,691.7703
i';ce 492.375 | -42.199633 | 2,406.1211 | 6,760.8733 1,675.2334
i';ce 504.125 | -39.468803 | 2,235.7173 | 6,395.5662 1,610.2568
igce 511 -37.720339 | 2,126.6132 | 6,167.6812 1,624.6788
g'(i)ce 517.5 -35.825403 | 2,008.3692 | 5,993.8418 1,572.6198
2'1‘“" 528.5 -32.377721 | 1,793.2338 | 5,702.2762 1,490.3244
g'zice 539.52088 | -28.505813 | 1,551.6267 | 5,454.3696 1,432.4712
g';ce 550.70147 | -24.13269 | 1,278.7439 | 5,254.8185 1,325.7649
guce 562.02088 | -19.234661 | 973.10687 | 5,007.0693 1,292.7891
;IEi)ce 573.34029 | -13.837376 | 636.31624 | 4,719.5709 1,255.9667
g'gce 583.56363 | -8.5354043 | 305.47323 | 4,370.1546 1,201.8788
2'7‘“" 588.56363 | -5.8137782 | 135.64376 | 4,166.2364 1,127.7973
ggce 590.67985 | -4.6037782 | 60.139757 | 4,100.0921 1,116.5787
ggce 596.2932 | -1.2819726 | -147.14091 | 3,933.3959 1,094.0431
ggce 605.82002 | 4.6852829 | -519.49765 | 3,620.565 1,050.2986
g'ice 617.00667 | 12.226055 | -990.04183 | 3,202.4498 989.07676
g'zice 630.1 21.986068 | -1,599.0666 | 2,371.1739 778.04909
ggce 638.8 28.811236 | -2,024.9571 | 1,626.3664 554.25567
ggce 641.8 31.33836 | -2,182.6497 | 1,269.2662 427.76001
g'sice 643.76133 | 33.008069 | -2,286.8395 | 1,023.9684 362.31812
g'sice 646.76133 | 35.656945 | -2,452.1294 | 612.42392 298.50304
3'7“‘3 650.79312 | 39.25556 | -2,676.6829 | 146.12631 117.75411
Slice | 652 41636 | 40.742292 | -2,769.455 | 25.148754 16.436286
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APPENDIX B

SLOPE STABILITY ANALYSIS: PROPOSED AT
BAYPORT SHIP CHANNEL



Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 40+00

HV] Project Number: HG1710448

Loading Condition: Short Term

Slip Surface: Circular

R e N
ol |

f Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) ®) | (psh)
(pch)
Clayey Sand | 120 0 28
| Siltysand | 120 | 0 31
2 Lean Clay | 123 532
1 (Undrained)
\ \ \ Fat Clay 115 1,200
\\ (Undrained)
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Short Term

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Information
File Version: 8.16
Title: Bayport Channel Widening
Created By: Nishant Dayal
Last Edited By: Anil Raavi
Revision Number: 174
Date: 4/26/2018
Time: 8:58:21 PM
Tool Version: 8.16.1.13452
File Name: 040+00.gsz
Directory: G:\HOUSTON\HOU PS\GEO\PROJECTS\2017\HG1710448 HSC-ECIP Preliminary Slope Evaluation — Barbours Cut and Bayport
Channels, TCB&GBA\Slope Stability\BSC\040+00\
Last Solved Date: 4/26/2018
Last Solved Time: 8:58:56 PM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Side Function
Interslice force function option: Half-Sine
PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced
Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 4 ft

o



Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2: -0.8

Lambda 3:-0.6

Lambda 4:-0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 28 ©
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 31°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 123 pcf
Cohesion: 532 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (-441, 179.58357) ft
Lower Left: (-441, 25.00513) ft



Lower Right: (-250, 25.00513) ft
Grid Horizontal Increment: 15
Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (-581.95887, 8.73276) ft

Upper Right Coordinate: (-558.24914, 8.73276) ft
Lower Left Coordinate: (-581.95887, -63.64172) ft
Lower Right Coordinate: (-558.0587, -63.64172) ft

Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-600, 12) ft

Right Coordinate: (100, -52.66667) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 12
Coordinate 2 | -450 | 12
Coordinate 3 | -430 | 10
Coordinate 4 | -400 | 2
Coordinate 5 | 100 2

Surcharge Loads

Surcharge Load 1
Surcharge (Unit Weight): 100 pcf
Direction: Vertical

Coordinates

X (ft) | Y (ft)

-600 | 22

-450 | 22

Points
X (ft) Y (ft)

Point 1 -600 -7.64333
Point 2 -600 -17.64333
Point 3 -600 -21.64333
Point 4 -600 -25.64333
Point 5 -600 -29.64333
Point 6 -600 -31.64333




Point 7 -175 -48.31
Point 8 -181 -50.31
Point 9 -268 -50.5
Point 10 | -280 -46.5
Point 11 | -400 -31.64333
Point 12 | -400 -29.64333
Point 13 | -400 -25.64333
Point 14 | -400 -21.64333
Point 15 | -400 -17.64333
Point 16 | -400 -7.64333
Point 17 | -350 8.85667
Point 18 | -400 -6.64
Point 19 | -400 5

Point 20 | -401 5

Point 21 | -401 -6.66667
Point 22 | -401 -7.64333
Point 23 | -401 -17.64333
Point 24 | -401 -21.64333
Point 25 | -401 -25.64333
Point 26 | -401 -29.64333
Point 27 | -401 -31.64333
Point 28 | -400 -45

Point 29 | -401 -45

Point 30 | -449 12

Point 31 | -435 10.66667
Point 32 | -428 10.5

Point 33 | -425 9.66667
Point 34 | -420 9.33333
Point 35 | -324.58 | -31.64
Point 36 | -330.58 | -29.64
Point 37 | -342 -25.64
Point 38 | -354.58 | -21.64
Point 39 | -366.58 | -17.64
Point 40 | -600 12

Point 41 | -153 -51.31
Point 42 | -152 -51.6
Point 43 | -140 -51.53857
Point 44 | -135 -50.66667
Point 45 | -128 -50.66667
Point 46 | -126 -51.33333
Point47 | -121 -51

Point 48 | -113 -51

Point 49 | -109 -50.33333
Point 50 | -73 -50.66667
Point 51 | -59 -51.33333
Point 52 | -43 -51.33333
Point 53 | -32 -52

Point 54 | -28 -51.66667
Point 55 | -26 -51.66667
Point 56 | -24 -52

Point 57 | -10 -52

Point 58 | -1 -52.66667
Point 59 | 38 -52

Point 60 | 40 -52.33333
Point 61 | 47 -52.66667
Point 62 | 100 -52.66667
Point 63 | 100 -67

Point 64 | -600 -67




Regions

Material Points ?frt(i?
Region | LeanClay | 415591 2034,33,32,31,30 3,779.7
1 (Undrained)
Region | Fat Clay
2 (Undrained) | 232122 1,990
Region | Lean Clay
3 (Undrained) 24,3,2,23 796
Region | Fat Clay
4 (Undrained) | 224324 796
Eeg'on Clayey Sand | 26,5,4,25 206
Region | Lean Clay
6 (Undrained) 27,6,5,26 398
Segm” Bulkhead | 19,20,21,22,23,24,25,26,27,29,28,11,12,13,14,15,16,18 50
Region | Fat Clay
8 (Undrained) | 39116 167.1
Region | Lean Clay
9 (Undrained) 15,39,38,14 157.7
Region | Fat Clay
10 (Undrained) | 14383713 206.86
;{igm" Clayey Sand | 12,36,37,13 .
Region | Lean Clay
12 (Undrained) | 12113336 144.85
?gglo” Silty sand 6,27,29,28,11,35,10,9,8,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64 | 16,952

Current Slip Surface
Slip Surface: 22,562

Fof S:1.56

Volume: 6,081.2287 ft?
Weight: 731,458.23 |bs
Resisting Moment: 49,721,689 |bs-ft
Activating Moment: 31,850,021 lbs-ft
Resisting Force: 212,151.55 Ibs
Activating Force: 136,069.06 Ibs

F of S Rank (Analysis): 1 of 25,536 slip surfaces
F of S Rank (Query): 1 of 25,536 slip surfaces
Exit: (-281.10581, -46.131396) ft

Entry: (-495.44397, 12) ft

Radius: 218.11752 ft
Center: (-339.13333, 164.12573) ft

Slip Slices
X (ft) Y (ft) PWP (psf) | Base Normal Stress (psf) | Frictional Strength (psf) | Cohesive Strength (psf)

Slice 1 -491.79671 | 8.4239166 | 223.1476 1,092.0389 0 532
Slice 2 -484.50219 | 1.5858783 649.8412 1,911.3492 0 532
Slice 3 -477.20768 | -4.6597034 | 1,039.5655 | 2,631.3934 0 532
Slice4 | -470.09422 | -10.246594 | 1,388.1875 | 2,964.108 0 1,200
Slice5 | -463.16181 | -15.246594 | 1,700.1875 | 3,522.9293 0 1,200
Slice6 | -456.56582 | -19.64333 1,974.5438 | 4,243.376 0 532
Slice 7 -451.71802 | -22.678758 | 2,163.9545 | 4,375.4143 0 1,200
Slice 8 -449.5 -24.007507 | 2,221.5331 | 3,586.3595 0 1,200
Slice9 | -447.83226 | -24.972079 | 2,270.8228 | 3,685.0651 0 1,200
Slice 10 | -442.97088 | -27.64333 | 2,405.8239 | 4,035.0878 866.29497 0
Slice 11 | -437.29304 | -30.64333 | 2,556.0915 | 4,406.4169 0 532




Slice 12 | -435.15442 | -31.71904 2,609.3383 | 4,396.6766 1,073.9412 0
Slice 13 | -432.5 -32.978976 | 2,670.7803 | 4,536.6107 1,121.104 0
Slice 14 | -429 -34.615383 | 2,583.6347 | 4,706.8232 1,275.7403 0
Slice 15 | -426.5 -35.723307 | 2,609.3412 | 4,795.0497 1,313.3062 0
Slice 16 | -422.5 -37.413178 | 2,645.6474 | 4,944.1853 1,381.1009 0
Slice 17 | -416.83333 | -39.654731 | 2,688.201 5,140.8601 1,473.7063 0
Slice 18 | -410.5 -41.958769 | 2,724.0378 | 5,300.5685 1,548.1358 0
Slice 19 | -404.16667 | -44.04466 2,747.1661 | 5,445.3382 1,621.2253 0
Slice 20 | -400.5 -45.180536 | 2,756.3764 | 7,378.0815 2,777.0006 0
Slice 21 | -396.658 -46.240999 | 3,010.2384 | 4,823.1897 1,089.331 0
Slice 22 | -389.974 -47.956018 | 3,117.2555 | 5,005.2603 1,134.4277 0
Slice 23 | -383.29 -49.448132 | 3,210.3634 | 5,165.8101 1,174.9509 0
Slice 24 | -376.606 -50.72199 3,289.8522 | 5,302.5785 1,209.368 0
Slice 25 | -369.922 -51.781459 | 3,355.963 5,412.9873 1,235.9849 0
Slice 26 | -363.58 -52.596438 | 3,406.8177 | 5,485.5642 1,249.0369 0
Slice 27 | -357.58 -53.189497 | 3,443.8246 | 5,506.2558 1,239.2337 0
Slice 28 | -351.435 -53.621827 | 3,470.802 5,504.897 1,222.2076 0
Slice 29 | -345.145 -53.886227 | 3,487.3006 | 5,485.5407 1,200.6638 0
Slice 30 | -339.145 -53.973103 | 3,492.7216 | 5,432.7398 1,165.6805 0
Slice 31 | -333.435 -53.898637 | 3,488.075 5,332.016 1,107.9516 0
Slice 32 | -327.58 -53.664874 | 3,473.4882 | 5,191.3941 1,032.222 0
Slice 33 | -320.95715 | -53.202735 | 3,444.6507 | 4,999.3309 934.1461 0
Slice 34 | -313.71145 | -52.474534 | 3,399.2109 | 4,744.8405 808.53581 0
Slice 35 | -306.46576 | -51.500463 | 3,338.4289 | 4,439.4004 661.53042 0
Slice 36 | -299.22006 | -50.277168 | 3,262.0953 | 4,084.6372 494.23306 0
Slice 37 | -291.97436 | -48.800348 | 3,169.9417 | 3,682.9922 308.27184 0
Slice 38 | -284.72866 | -47.064677 | 3,061.6358 | 3,237.5283 105.68687 0




Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 40+00

HV] Project Number: HG1710448

Loading Condition: Short Term

Slip Surface: Block

Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) ®) | (psh)
(pch)
Clayey Sand | 120 0 28
Silty sand 120 0 31
Lean Clay | 123 532
(Undrained)
Fat Clay 115 1,200
(Undrained)
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¢ Bulkhead 150
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Short Term - Block

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Information
File Version: 8.16
Title: Bayport Channel Widening
Created By: Nishant Dayal
Last Edited By: Anil Raavi
Revision Number: 174
Date: 4/26/2018
Time: 8:58:21 PM
Tool Version: 8.16.1.13452
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Side Function
Interslice force function option: Half-Sine
PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced
Number of Slices: 30
F of S Tolerance: 0.001

o



Minimum Slip Surface Depth: 4 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2: -0.8

Lambda 3:-0.6

Lambda 4:-0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 31°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 123 pcf
Cohesion: 532 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits
Left Coordinate: (-600, 12) ft



Right Coordinate: (100, -52.66667) ft

Slip Surface Block

Left Grid
Upper Left: (-476.5184, -24.49092) ft
Lower Left: (-476.5184, -53.01372) ft
Lower Right: (-417.23972, -53.01372) ft
X Increments: 8
Y Increments: 7
Starting Angle: 115 °
Ending Angle: 135 °
Angle Increments: 2

Right Grid
Upper Left: (-392.98134, -43.99251) ft
Lower Left: (-392.98134, -54.97868) ft
Lower Right: (-369.06866, -54.97868) ft
X Increments: 7
Y Increments: 8
Starting Angle: 0 °
Ending Angle: 45 °
Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 12
Coordinate 2 | -450 | 12
Coordinate 3 | -430 | 10
Coordinate 4 | -400 | 2
Coordinate 5 | 100 2

Surcharge Loads

Surcharge Load 1
Surcharge (Unit Weight): 100 pcf
Direction: Vertical

Coordinates
X (ft) | Y (ft)

-600 | 22
-450 | 22
Points
X (ft) Y (ft)

Point 1 -600 -7.64333
Point 2 -600 -17.64333
Point 3 -600 -21.64333
Point 4 -600 -25.64333
Point 5 -600 -29.64333
Point 6 -600 -31.64333




Point 7 -175 -48.31
Point 8 -181 -50.31
Point 9 -268 -50.5
Point 10 | -280 -46.5
Point 11 | -400 -31.64333
Point 12 | -400 -29.64333
Point 13 | -400 -25.64333
Point 14 | -400 -21.64333
Point 15 | -400 -17.64333
Point 16 | -400 -7.64333
Point 17 | -350 8.85667
Point 18 | -400 -6.64
Point 19 | -400 5

Point 20 | -401 5

Point 21 | -401 -6.66667
Point 22 | -401 -7.64333
Point 23 | -401 -17.64333
Point 24 | -401 -21.64333
Point 25 | -401 -25.64333
Point 26 | -401 -29.64333
Point 27 | -401 -31.64333
Point 28 | -400 -45

Point 29 | -401 -45

Point 30 | -449 12

Point 31 | -435 10.66667
Point 32 | -428 10.5

Point 33 | -425 9.66667
Point 34 | -420 9.33333
Point 35 | -324.58 | -31.64
Point 36 | -330.58 | -29.64
Point 37 | -342 -25.64
Point 38 | -354.58 | -21.64
Point 39 | -366.58 | -17.64
Point 40 | -600 12

Point 41 | -153 -51.31
Point 42 | -152 -51.6
Point 43 | -140 -51.53857
Point 44 | -135 -50.66667
Point 45 | -128 -50.66667
Point 46 | -126 -51.33333
Point47 | -121 -51

Point 48 | -113 -51

Point 49 | -109 -50.33333
Point 50 | -73 -50.66667
Point 51 | -59 -51.33333
Point 52 | -43 -51.33333
Point 53 | -32 -52

Point 54 | -28 -51.66667
Point 55 | -26 -51.66667
Point 56 | -24 -52

Point 57 | -10 -52

Point 58 | -1 -52.66667
Point 59 | 38 -52

Point 60 | 40 -52.33333
Point 61 | 47 -52.66667
Point 62 | 100 -52.66667
Point 63 | 100 -67

Point 64 | -600 -67




Regions

Material Points ?frt(i?
Region | LeanClay | 415591 2034,33,32,31,30 3,779.7
1 (Undrained)
Region | Fat Clay
2 (Undrained) | 232122 1,990
Region | Lean Clay
3 (Undrained) 24,3,2,23 796
Region | Fat Clay
4 (Undrained) | 224324 796
Eeg'on Clayey Sand | 26,5,4,25 206
Region | Lean Clay
6 (Undrained) 27,6,5,26 398
Segm” Bulkhead | 19,20,21,22,23,24,25,26,27,29,28,11,12,13,14,15,16,18 50
Region | Fat Clay
8 (Undrained) | 39116 167.1
Region | Lean Clay
9 (Undrained) 15,39,38,14 157.7
Region | Fat Clay
10 (Undrained) | 14383713 206.86
;{igm" Clayey Sand | 12,36,37,13 .
Region | Lean Clay
12 (Undrained) | 12113336 144.85
?gglo” Silty sand 6,27,29,28,11,35,10,9,8,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64 | 16,952

Current Slip Surface
Slip Surface: 38,095

FofS:1.53

Volume: 5,934.5707 ft3
Weight: 713,606.56 |bs
Resisting Moment: 21,293,595 |bs-ft
Activating Moment: 13,944,097 lbs-ft
Resisting Force: 203,736.15 Ibs
Activating Force: 133,262.11 |bs

F of S Rank (Analysis): 1 of 46,656 slip surfaces
F of S Rank (Query): 1 of 46,656 slip surfaces
Exit: (-165.63175, -50.858866) ft

Entry: (-487.44467, 12) ft

Radius: 140.26332 ft
Center: (-317.32966, 27.714717) ft

Slip Slices
X (ft) Y (ft) PWP (psf) | Base Normal Stress (psf) | Frictional Strength (psf) | Cohesive Strength (psf)

Slicel1 | -482.53383 | 7.0891675 | 306.43595 | 1,239.5722 0 532
Slice 2 -472.71217 | -2.7324975 | 919.30784 | 2,374.3323 0 532
Slice 3 -462.80134 | -12.64333 1,537.7438 | 3,032.0512 0 1,200
Slice4 | -455.80134 | -19.64333 1,974.5438 | 4,140.7939 0 532
Slice5 | -451.90067 | -23.543998 | 2,217.9455 | 4,146.9395 0 1,200
Slice6 | -449.90067 | -25.543998 | 2,318.9363 | 3,405.1584 0 1,200
Slice 7 -449.40067 | -26.043998 | 2,346.7383 | 3,723.223 731.88991 0
Slice 8 -447.93953 | -27.505136 | 2,427.9833 | 3,847.5786 754.81219 0
Slice 9 -445.41113 | -29.104468 | 2,511.1725 | 4,420.3108 1,015.1068 0
Slice 10 | -441.21905 | -30.64333 | 2,580.3472 | 4,630.0066 0 532
Slice 11 | -436.74746 | -32.284802 | 2,654.1344 | 4,642.0111 1,194.4368 0




Slice 12 | -432.5 -33.843995 | 2,724.2231 | 4,780.3195 1,235.4274 0
Slice 13 | -429 -35.128805 | 2,613.5453 | 4,890.2753 1,367.9974 0
Slice 14 | -426.5 -36.046527 | 2,628.1711 | 4,936.8707 1,387.2067 0
Slice 15 | -422.5 -37.514881 | 2,651.5723 | 5,024.9271 1,426.0554 0
Slice 16 | -415.25 -40.176274 | 2,693.9871 | 5,165.1909 1,484.849 0
Slice 17 | -405.75 -43.663616 | 2,749.565 5,294.7557 1,529.3049 0
Slice 18 | -400.5 -45.590831 | 2,780.2791 | 7,071.895 2,578.663 0
Slice 19 | -393.07457 | -48.316621 | 3,139.7571 | 4,792.8386 993.2716 0
Slice 20 | -381.25686 | -50.858866 | 3,298.3933 | 5,497.1656 1,321.1557 0
Slice 21 | -371.47229 | -50.858866 | 3,298.3933 | 5,385.4928 1,254.0559 0
Slice 22 | -360.58 -50.858866 | 3,298.3933 | 5,236.5943 1,164.5887 0
Slice 23 | -348.29 -50.858866 | 3,298.3933 | 5,044.8581 1,049.3819 0
Slice 24 | -336.29 -50.858866 | 3,298.3933 | 4,865.6546 941.70558 0
Slice 25 | -327.58 -50.858866 | 3,298.3933 | 4,698.2405 841.11303 0
Slice 26 | -319.0075 -50.858866 | 3,298.3933 | 4,539.3215 745.62487 0
Slice 27 | -307.8625 -50.858866 | 3,298.3933 | 4,329.3202 619.44335 0
Slice 28 | -296.7175 -50.858866 | 3,298.3933 | 4,110.4665 487.94278 0
Slice 29 | -285.5725 -50.858866 | 3,298.3933 | 3,883.1452 351.35437 0
Slice 30 | -274 -50.858866 | 3,298.3933 | 3,638.7588 204.51223 0
Slice 31 | -262.5625 -50.858866 | 3,298.3933 | 3,322.6099 14.550821 0
Slice 32 | -251.6875 -50.858866 | 3,298.3933 | 3,324.3625 15.603877 0
Slice 33 | -240.8125 -50.858866 | 3,298.3933 | 3,326.0373 16.61018 0
Slice 34 | -229.9375 -50.858866 | 3,298.3933 | 3,327.6284 17.566206 0
Slice 35 | -219.0625 -50.858866 | 3,298.3933 | 3,329.1324 18.469932 0
Slice 36 | -208.1875 -50.858866 | 3,298.3933 | 3,330.5485 19.320801 0
Slice 37 | -197.3125 -50.858866 | 3,298.3933 | 3,331.878 20.11964 0
Slice 38 | -186.4375 -50.858866 | 3,298.3933 | 3,333.1244 20.86854 0
Slice 39 | -173.31587 | -50.858866 | 3,298.3933 | 3,317.7485 11.629766 0




Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Bayport Ship Channel

Station Analyzed: 40+00

HV] Project Number: HG1710448

RUEIS,

’j Loading Condition: Long Term
/ / Slip Surface: Circular
- Color | Name Unit Cohesion' | Phi'
| Weight | (psf) ©)
| [ (beh)
\ ( [ // Clayey Sand | 120 0 28
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Long Term
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Side Function
Interslice force function option: Half-Sine
PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced
Number of Slices: 30
F of S Tolerance: 0.001

)



Minimum Slip Surface Depth: 4 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4:-0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 123 pcf
Cohesion': 200 psf
Phi': 23 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 200 psf
Phi': 18 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 31°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure



Piezometric Line: 1

Slip Surface Grid

Upper Left: (-463.14431, 174.53862) ft
Lower Left: (-463.14431, 23.01022) ft
Lower Right: (-203.97755, 23.01022) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-573, 7.95197) ft
Upper Right Coordinate: (-561, 7.95197) ft
Lower Left Coordinate: (-573, -63.31921) ft
Lower Right Coordinate: (-561, -63.31921) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (-600, 12) ft
Right Coordinate: (100, -52.66667) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 12
Coordinate 2 | -450 | 12
Coordinate 3 | -430 | 10
Coordinate 4 | -400 | 2
Coordinate 5 | 100 2

Surcharge Loads

Surcharge Load 1
Surcharge (Unit Weight): 100 pcf
Direction: Vertical

Coordinates

X (ft) | Y (ft)
-600 | 22
-450 | 22

Points




X (ft) Y (ft)
Point 1 -600 -7.64333
Point 2 -600 -17.64333
Point 3 -600 -21.64333
Point4 -600 -25.64333
Point 5 -600 -29.64333
Point 6 -600 -31.64333
Point 7 -175 -48.31
Point 8 -181 -50.31
Point 9 -268 -50.5
Point 10 | -280 -46.5
Point 11 | -400 -31.64333
Point 12 | -400 -29.64333
Point 13 | -400 -25.64333
Point 14 | -400 -21.64333
Point 15 | -400 -17.64333
Point 16 | -400 -7.64333
Point 17 | -350 8.85667
Point 18 | -400 -6.64
Point 19 | -400 5
Point 20 | -401 5
Point 21 | -401 -6.66667
Point 22 | -401 -7.64333
Point 23 | -401 -17.64333
Point 24 | -401 -21.64333
Point 25 | -401 -25.64333
Point 26 | -401 -29.64333
Point 27 | -401 -31.64333
Point 28 | -400 -45
Point 29 | -401 -45
Point 30 | -449 12
Point 31 | -435 10.66667
Point 32 | -428 10.5
Point 33 | -425 9.66667
Point 34 | -420 9.33333
Point 35 | -324.58 | -31.64
Point 36 | -330.58 | -29.64
Point 37 | -342 -25.64
Point 38 | -354.58 | -21.64
Point 39 | -366.58 | -17.64
Point 40 | -600 12
Point 41 | -153 -51.31
Point 42 | -152 -51.6
Point 43 | -140 -51.53857
Point 44 | -135 -50.66667
Point 45 | -128 -50.66667
Point 46 | -126 -51.33333
Point47 | -121 -51
Point48 | -113 -51
Point 49 | -109 -50.33333
Point 50 | -73 -50.66667
Point 51 | -59 -51.33333
Point 52 | -43 -51.33333
Point 53 | -32 -52
Point 54 | -28 -51.66667
Point 55 | -26 -51.66667
Point 56 | -24 -52




Regions

Point 57 | -10 -52
Point 58 | -1 -52.66667
Point 59 | 38 52
Point 60 | 40 -52.33333
Point 61 | 47 -52.66667
Point 62 | 100 -52.66667
Point 63 | 100 -67
Point 64 | -600 -67
. . Area

Material Points (t2)
Region | Lean 40,1,22,21,20,34,33,32,31,30 3,779.7
1 Clay
Segm” FatClay | 23,2,1,22 1,990
Region | Lean 243223 796
3 Clay
Zeg'on FatClay | 25,4,3,24 796
Region | Clayey
5 sand 26,5,4,25 796
Region | Lean 27.6,5,26 398
6 Clay
Region
. Bulkhead | 19,20,21,22,23,24,25,26,27,29,28,11,12,13,14,15,16,18 50
gegmn FatClay | 39,15,16 167.1
Region | Lean 15,39,38,14 157.7
9 Clay
Egg'on FatClay | 14,38,37,13 206.86
Region | Clayey
0 o 12,36,37,13 254.86
Region | Lean
> Clay 12,11,35,36 144.85
Region | Silty
13 sand 6,27,29,28,11,35,10,9,8,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64 | 16,952

Current Slip Surface

Slip Surface: 26,365

FofS:1.56

Volume: 5,979.2908 ft3

Weight: 719,065.54 lbs

Resisting Moment: 44,735,835 |bs-ft
Activating Moment: 28,608,962 |bs-ft
Resisting Force: 205,402.19 lbs

Activating Force: 131,526.63 lbs

F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-275.35148, -48.049507) ft

Entry: (-484.80685, 12) ft

Radius: 200.90017 ft

Center: (-333.56093, 144.23294) ft

Slip Slices

| Base Normal Stress

Frictional Strength




X (ft) Y (ft) PWP (psf) (psf) (psf) Cohesive Strength (psf)
Slice1 | -481.51728 | 8.4163902 | 223.61725 | 1,044.8265 348.58262 200
Slice2 | -474.93813 | 1.5727886 | 650.65799 | 1,788.9094 483.15907 200
Slice3 | -468.35898 | -4.6652666 | 1,039.9126 | 2,459.1687 602.43846 200
Slice 4 | -461.93803 | -10.245608 | 1,388.1259 | 3,105.4996 558.00853 200
Slice 5 | -455.67529 | -15.245608 | 1,700.1259 | 3,608.246 619.98581 200
Slice 6 | -451.27196 | -18.563033 | 1,907.1333 | 3,883.3477 838.85325 200
Slice 7 | -449.5 -19.83606 | 1,963.812 | 3,207.0373 527.71782 200
Slice 8 | -447.95044 | -20.916357 | 2,020.9816 | 3,312.6428 548.27767 200
Slice9 | -443.85676 | -23.64333 | 2,164.1683 | 3,595.4969 465.06686 200
i'(')ce -437.90633 | -27.410147 | 2,360.1274 | 3,901.5268 819.57659 0
i'ice -434.59925 | -29.410147 | 2,463.2599 | 4,088.6098 864.21387 0
i'z'ce -432.42974 | -30.64333 | 2,526.0449 | 4,216.984 717.76107 200
i'?'fe -430.33048 | -31.824979 | 2,586.0801 | 4,323.562 1,043.9844 0
ilzche -429 -32.546505 | 2,463.1076 | 4,381.6376 1,152.7691 0
igce -426.5 -33.869127 | 2,501.3217 | 4,486.3528 1,192.727 0
i'éce -422.5 -35.886319 | 2,556.6968 | 4,660.5203 1,264.1047 0
i';ce -416.83333 | -38.563334 | 2,624.6191 | 4,891.7859 1,362.2513 0
i'éce -410.5 -41.318959 | 2,686.7642 | 5,090.9866 1,444.6026 0
i'g'ce -404.16667 | -43.820957 | 2,734.1338 | 5,274.9654 1,526.6856 0
2'(')“? -400.5 -45.186592 | 2,756.7293 | 7,170.2203 2,651.8929 0
g'ice -396.658 -46.469047 | 3,024.4685 | 4,727.9194 1,023.5366 0
g'z'ce -389.974 | -48.552744 | 3,154.4912 | 4,951.86 1,079.9681 0
§I3|ce -383.29 -50.384636 | 3,268.8013 | 5,155.4321 1,133.6022 0
i'fe -376.606 -51.971787 | 3,367.8395 | 5,336.6376 1,182.9732 0
§|5|ce -369.922 -53.320103 | 3,451.9744 | 5,492.9454 1,226.3391 0
g'G'CG -363.58 -54.388633 | 3,518.6507 | 5,610.8655 1,257.1295 0
3'7'“* -357.58 -55.203349 | 3,569.489 | 5,675.303 1,265.3007 0
;'éce -351.435 -55.845613 | 3,609.5662 | 5,718.5274 1,267.1917 0
g'g'ce -345.145 -56.30824 | 3,638.4342 | 5,744.4933 1,265.4479 0
g'&ce -339.145 -56.569302 | 3,654.7244 | 5,734.9308 1,249.9141 0
gqce -333.435 | -56.646906 | 3,659.567 | 5,673.2464 1,209.9406 0
g'z'ce -327.58 -56.555755 | 3,653.8791 | 5,569.6485 1,151.1104 0
g'?'fe -320.865 -56.231113 | 3,633.6214 | 5,413.3799 1,069.3868 0
Slice | 313435 | 55621721 | 3,595.5954 | 5,188.3498 957.02342 0

34




Slice -306.005 -54.733098 | 3,540.1453 | 4,902.4099 818.53113
35

2'6'03 -298.575 -53.561477 | 3,467.0361 | 4,556.4913 654.61073
2'7'°e -291.145 -52.101782 | 3,375.9512 | 4,152.781 466.76642
g'éce -283.715 -50.347521 | 3,266.4853 | 3,694.5273 257.19356
Slice -277.67574 | -48.722676 | 3,165.095 | 3,287.4544 73.520953

39




Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 40+00

HV] Project Number: HG1710448

Loading Condition: Rapid Drawdown

Distance, Feet

RN Slip Surface: Circular
' il
‘ f ' Color | Name Unit Cohesion' | Phi' | Cohesion | Phi | Piezometric
M. Weight | (psf) ©) |R(psH) |R (°) | Line After
|z WL (pch) Drawdown
N
r' Clayey Sand | 120 0 28 0.1 279 |1
\ £ Lean Clay | 123 200 23 300 19 |1
11
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Rapid Drawdown
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Rapid Drawdown
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Side Function
Interslice force function option: Half-Sine
PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced
Number of Slices: 30
F of S Tolerance: 0.001

)



Minimum Slip Surface Depth: 4 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4:-0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 28 ©

Phi-B: 0 °

Cohesion R: 0.1 psf

PhiR:27.9°

Pore Water Pressure
Piezometric Line: 2
Piezometric Line After Drawdown: 1

Lean Clay

Model: Mohr-Coulomb

Unit Weight: 123 pcf

Cohesion': 200 psf

Phi': 23 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR: 19 °

Pore Water Pressure
Piezometric Line: 2
Piezometric Line After Drawdown: 1

Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 200 psf

Phi': 18 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR: 14 °

Pore Water Pressure
Piezometric Line: 2
Piezometric Line After Drawdown: 1

Silty sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf



Phi': 31°
Phi-B: 0 °
Cohesion R: 0.1 psf
PhiR:30.9°
Pore Water Pressure
Piezometric Line: 2
Piezometric Line After Drawdown: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 2
Piezometric Line After Drawdown: 1

Slip Surface Grid

Upper Left: (-450, 134.5) ft
Lower Left: (-450, 31) ft
Lower Right: (-244, 31) ft
Grid Horizontal Increment: 15
Grid Vertical Increment: 15
Left Projection Angle: 0 °
Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-587, 9) ft
Upper Right Coordinate: (-574, 9) ft
Lower Left Coordinate: (-587, -64.5) ft
Lower Right Coordinate: (-574, -64.5) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (-600, 12) ft
Right Coordinate: (100, -52.66667) ft

Piezometric Lines
Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 12
Coordinate 2 | -450 | 12
Coordinate 3 | -430 | 10
Coordinate4 | -405 | 6
Coordinate 5 | -400 | -3.69
Coordinate 6 | 100 -3.69

Piezometric Line 2



Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 12.49
Coordinate 2 | 100 12.49

Surcharge Loads

Surcharge Load 1

Surcharge (Unit Weight): 100 pcf
Direction: Vertical

Coordinates

X (ft) | Y(ft)

-600 | 22
-450 | 22
Points
X (ft) Y (ft)
Point 1 -600 -7.64333
Point 2 -600 -17.64333
Point 3 -600 -21.64333
Point 4 -600 -25.64333
Point 5 -600 -29.64333
Point 6 -600 -31.64333
Point 7 -175 -48.31
Point 8 -181 -50.31
Point 9 -268 -50.5
Point 10 | -280 -46.5
Point 11 | -400 -31.64333
Point 12 | -400 -29.64333
Point 13 | -400 -25.64333
Point 14 | -400 -21.64333
Point 15 | -400 -17.64333
Point 16 | -400 -7.64333
Point 17 | -350 8.85667
Point 18 | -400 -6.64
Point 19 | -400 5
Point 20 | -401 5
Point 21 | -401 -6.66667
Point 22 | -401 -7.64333
Point 23 | -401 -17.64333
Point 24 | -401 -21.64333
Point 25 | -401 -25.64333
Point 26 | -401 -29.64333
Point 27 | -401 -31.64333
Point 28 | -400 -45
Point 29 | -401 -45
Point 30 | -449 12
Point 31 | -435 10.66667
Point 32 | -428 10.5
Point 33 | -425 9.66667
Point 34 | -420 9.33333
Point 35 | -324.58 | -31.64




Point 36 | -330.58 | -29.64
Point 37 | -342 -25.64
Point 38 | -354.58 | -21.64
Point 39 | -366.58 | -17.64
Point 40 | -600 12
Point 41 | -153 51.31
Point 42 | -152 51.6
Point 43 | -140 -51.53857
Point 44 | -135 -50.66667
Point 45 | -128 -50.66667
Point 46 | -126 -51.33333
Point 47 | -121 51
Point 48 | -113 51
Point 49 | -109 -50.33333
Point 50 | -73 -50.66667
Point 51 | -59 -51.33333
Point 52 | -43 -51.33333
Point 53 | -32 -52
Point 54 | -28 -51.66667
Point 55 | -26 -51.66667
Point 56 | -24 -52
Point 57 | -10 52
Point 58 | -1 -52.66667
Point 59 | 38 52
Point 60 | 40 -52.33333
Point 61 | 47 -52.66667
Point 62 | 100 -52.66667
Point 63 | 100 67
Point 64 | -600 67
Regions
. . Area
Material Points (t2)
Region | Lean 40,1,22,21,20,34,33,32,31,30 3,779.7
1 Clay
geg'on FatClay | 23,2,1,22 1,990
Region | Lean 24,3,2,23 796
3 Clay
Zeg'on FatClay | 25,4,3,24 796
Region | Clayey
5 Sand 26,5,4,25 796
Region | Lean 27.6,5,26 398
6 Clay
Region
. Bulkhead | 19,20,21,22,23,24,25,26,27,29,28,11,12,13,14,15,16,18 50
:eg'O” FatClay | 39,15,16 167.1
Region | Lean
15,39,38,14 157.7
9 Clay
;{Sg'on FatClay | 14,38,37,13 206.86
Region | Clayey
0 s 12,36,37,13 254.86
Region | Lean
- Clay 12,11,35,36 144.85




13

‘ Region

Silty
sand

‘ 6,27,29,28,11,35,10,9,8,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64 ‘ 16,952 ‘

Current Slip Surface
Slip Surface: 16,403

FofS:1.42

Volume: 5,556.4256 ft®
Weight: 668,309.17 lbs
Resisting Moment: 36,138,982 |bs-ft
Activating Moment: 25,401,374 |bs-ft
Resisting Force: 193,287.62 |bs
Activating Force: 136,013.74 lbs

F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces
Exit: (-295.14032, -41.453225) ft

Entry: (-487.75752, 12) ft

Radius: 172.46 ft
Center: (-353.86667, 120.7) ft

Slip Slices
X (t) Y (ft) PWP (psf) Base Normal Stress Frictional Strength Cohesive Strength (psf)
(psf) (psf)
Slicel | -484.64195 | 8.3727387 | 226.3411 | 997.46107 327.32101 200
Slice2 | -478.4108 | 1.4904799 | 655.79405 | 1,733.9996 457.67106 200
Slice3 | -472.17964 | -4.7039238 | 1,042.3248 | 2,387.3785 570.94142 200
Slice4 | -466.00813 | -10.260134 | 1,389.0324 | 3,022.2102 530.65163 200
Slice5 | -459.89626 | -15.260134 | 1,701.0324 | 3,515.6425 589.60257 200
Slice6 | -454.03827 | -19.64333 | 1,974.5438 | 3,901.2794 817.85075 200
Slice7 | -450.61811 | -22.062226 | 2,125.4829 | 4,227.9072 683.11907 200
Slice8 | -449.5 -22.814306 | 2,147.8146 | 3,474.8375 431.17587 200
Slice9 | -447.05702 | -24.39541 | 2,230.4053 | 3,616.8372 450.47902 200
i'(')ce -441.73764 | -27.64333 | 2,398.2046 | 3,883.756 789.88171 0
i'ice -436.68063 | -30.563442 | 2,547.3721 | 4,155.1745 682.47163 200
i'z'ce -434.84979 | -31.563442 | 2,597.843 | 4,256.7594 704.16822 200
i'?"ce -432.34979 | -32.844411 | 2,661.5386 | 4,382.4509 1,034.0284 0
ilfe -429 -34.529506 | 2,699.5487 | 4,573.1772 1,125.7896 0
cwe | 4265 -35.710087 | 2,747.0412 | 4,675.6802 1,158.8432 0
i'e'.fe -422.5 -37.49131 | 2,816.476 | 4,846.8424 1,219.9672 0
i';ce -416.57217 | -39.914229 | 2,906.1861 | 5,082.1593 1,307.4566 0
i'éce -409.71651 | -42.426086 | 2,992.2751 | 5,290.7822 1,381.0824 0
i'g'ce -405.64434 | -43.802487 | 3,114.1082 | 5,415.0296 1,382.5331 0
;'(')C‘? -403 -44.599769 | 613.04854 | 5,452.9574 0 1,917.8575
g'ice -400.5 -45.334677 | 559.12126 | 6,978.6901 3,857.2661 0
g'z'ce -396.658 -46.331289 | 2,660.8164 | 4,488.1937 1,097.999 0
Slice
23 -389.974 -47.903176 | 2,758.9022 | 4,691.7219 1,161.3552 0




Slice

o4 -383.29 -49.197661 | 2,839.678 | 4,868.0865 1,218.7908
g'sice -376.606 | -50.221057 | 2,903.5379 | 5,012.6938 1,267.3087
;'éce -369.922 -50.97822 | 2,950.7849 | 5,120.3427 1,303.6018
g';ce -363.58 -51.460025 | 2,980.8495 | 5,176.8651 1,319.4993
ggce -357.58 -51.693905 | 2,995.4437 | 5,169.0381 1,306.0273
oa® | 351435 | 51714169 | 2,996.7081 | 5,123.9829 1,278.1956
g'éce -345.145 | -51.510533 | 2,984.0013 | 5,043.0572 1,237.2056
g'ice -339.145 | -51.106616 | 2,958.7968 | 4,913.2608 1,174.3604
g'zice -333.435 -50.521294 | 2,922.2727 | 4,723.1311 1,082.0649
ggce -327.58 -49.717865 | 2,872.1388 | 4,475.9024 963.6384

ggce -321.63603 | -48.694974 | 2,808.3104 | 4,183.5158 826.30679
g';ce -315.7481 | -47.467518 | 2,731.7171 | 3,849.9378 671.8948

§I6ice -309.86016 | -46.023149 | 2,641.5885 | 3,471.7904 498.83565
g';ce -303.97223 | -44.356165 | 2,537.5687 | 3,052.2063 309.22545
Slice -298.08429 | -42.459733 | 2,419.2313 | 2,594.785 105.48331
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Bayport Ship Channel
Station Analyzed: 66+00
HV] Project Number: HG1710448
Loading Condition: Short Term

Slip Surface: Circular

Distance, Feet

Color | Name Unit Cohesion' | Phi' | Cohesion

Weight | (psf) ©) | (pshH
(pcf)

Silty Sand 120 0 34

Silt 110 0 30

. Fat Clay 115 1,200

(Undrained)

Lean Clay 125 1,000

(Undrained)

Silty Clay 115 500

(undrained)
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Short Term
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 34 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Lean Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf



Pore Water Pressure
Piezometric Line: 1

Silty Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 500 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (-462, 147.96504) ft

Lower Left: (-462, 19.36474) ft

Lower Right: (-194.20183, 19.36474) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-578.00828, 7.2798) ft
Upper Right Coordinate: (-562.03796, 7.2798) ft
Lower Left Coordinate: (-578.00828, -64.86904) ft
Lower Right Coordinate: (-562.03796, -64.86904) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-600, 8.33333) ft
Right Coordinate: (100, -52.66667) ft

Piezometric Lines
Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 6

Coordinate 2 | -440
Coordinate 3 | -425
Coordinate 4 | 100

N[N

Points
| LOX(f) | Y(f) |




Point 1 -600 -17.31
Point 2 -600 -19.31
Point 3 -600 -25.31
Point 4 -600 -29.31
Point 5 -600 -37.31
Point 6 -600 -41.31
Point 7 -600 -58.31
Point 8 100 -58.31
Point 9 -600 -63.31
Point 10 | 100 -63.31
Point 11 | -600 -66.31
Point 12 | 100 -66.31
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -295.57 | -41.31
Point 16 | -307.57 | -37.31
Point17 | -331.57 | -29.31
Point 18 | -343.57 | -25.31
Point 19 | -361.57 | -19.31
Point 20 | -367.57 | -17.31
Point 21 | -459.5 13.33333
Point 22 | -600 8.33333
Point 23 | -564 8.33333
Point 24 | -553 7.66667
Point 25 | -549 7.66667
Point 26 | -529 7
Point 27 | -521 8
Point 28 | -500 19
Point 29 | -497 19
Point 30 | -477 14.33333
Point 31 | -466 13.33333
Point 32 | -185 -50.66667
Point 33 | -182 -51.66667
Point34 | -174 -51.66667
Point 35 | -167 -52
Point 36 | -139 -52
Point 37 | -123 -52.33333
Point38 | -116 -51.66667
Point 39 | -56 -51.66667
Point 40 | -18 -52
Point41 | 1 -52.66667
Point 42 | 100 -52.66667
Regions
Material Points Area (ft?)
Region 1 | Fat Clay (Undrained) 19,2,1,20 470.86
Region 2 | Silty Clay (undrained) | 18,3,2,19 1,484.6
Region 3 | Fat Clay (Undrained) 17,4,3,18 1,049.7
Region 4 | Silty Clay (undrained) | 16,5,4,17 2,243.4
Region 5 | Fat Clay (Undrained) 15,6,5,16 1,193.7




Region 6 | Silt 7,9,10,8 3,500
Region 7 | Silty Sand 9,11,12,10 2,100
Region 8 | Lean Clay (Undrained) | 22,23,24,25,26,27,28,29,30,31,21,20,1 5,378.6
Region 9 | Lean Clay (Undrained) | 6,15,14,13,32,33,34,35,36,37,38,39,40,41,42,8,7 | 7,889.6

Current Slip Surface
Slip Surface: 11,219
Fof S: 1.50
Volume: 4,458.1467 ft?
Weight: 539,602.93 |bs
Resisting Moment: 17,417,264 |bs-ft
Activating Moment: 11,579,854 |bs-ft

Resisting Force: 114,713.07 lbs
Activating Force: 76,502.029 lbs
F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces
Exit: (-349.59448, -23.301841) ft
Entry: (-512.24547, 12.585706) ft
Radius: 133.49641 ft
Center: (-408.44037, 96.52492) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
() () (Pl (psf) (psf) (psf)
Slice 1 | -509.40036 | 9.2928532 | -205.47404 | -164.86342 0 1,000
Slice 2 | -503.27762 | 2.6874548 | 206.70282 | 1,150.9177 0 1,000
Slice 3 | -498.5 -1.996262 | 498.96675 | 1,995.1214 0 1,000
Slice 4 | -493.86248 | -5.9820236 | 747.67827 | 2,435.7414 0 1,000
Slice 5 | -487.58744 | -10.90806 | 1,055.0629 | 2,907.8578 0 1,000
Slice 6 | -481.3124 | -15.264753 | 1,326.9206 | 3,305.1451 0 1,000
Slice 7 | -477.58744 | -17.665718 | 1,476.7408 | 3,441.6693 0 1,200
Slice 8 | -475.89985 | -18.665718 | 1,539.1408 | 3,539.7127 0 1,200
Slice9 | -472.59978 | -20.515955 | 1,654.5956 | 3,964.2525 0 500
i'('fe _468.19993 | -22.823448 | 1,798.5831 | 4,187.754 0 500
i'l'ce -464.50362 | -24.617493 | 1,910.5315 | 4,378.0851 0 500
i'z'ce -461.25362 | -26.065477 | 2,000.8858 | 4,386.4057 0 1,200
igce -456.25731 | -28.065477 | 2,125.6858 | 4,527.8009 0 1,200
i'z'lce -449.76096 | -30.369487 | 2,269.456 | 4,705.3907 0 500
i';ce _443.25365 | -32.308177 | 2,390.4302 | 4,699.5055 0 500
i'éce -436.87501 | -33.868839 | 2,274.1018 | 4,658.6769 0 500
i';ce -430.62502 | -35.07709 | 2,247.396 | 4,583.9053 0 500
i'éce -426.25002 | -35.772157 | 2,377.7829 | 4,519.7882 0 500
igce -422.38955 | -36.214757 | 2,384.6008 | 4,499.0686 0 500




Slice

o -417.16864 | -36.660157 | 2,412.3938 | 4,481.099 =00
g'ice -411.94773 | -36.899854 | 2,427.3509 | 4,437.504 >00
g'zice -406.72682 | -36.934959 | 2,429.5414 | 4,367.3825 °00
;I;ce -401.50591 | -36.765633 | 2,418.9755 | 4,269.8398 500
ggce -396.285 | -36.391094 | 2,395.6042 | 4,144.0325 500
;'Sice -391.06409 | -35.809596 | 2,359.3188 | 3,989.2084 500
g'sice -385.84318 | -35.018391 | 2,309.9476 | 3,804.739 500
3'7“‘2 -380.62227 | -34.01366 | 2,247.2524 | 3,590.1445 >00
;gce -375.40136 | -32.790416 | 2,170.922 | 3,345.1069 >00
;I;ce -370.18045 | -31.342377 | 2,080.5643 | 3,069.472 500
ggce -365.71806 | -29.935644 | 1,992.7842 | 2,817.609 >00
;'ice -362.71806 | -28.89146 | 1,927.6271 | 2,819.9288 1,200
g'zice -357.72175 | -26.89146 | 1,802.8271 | 2,509.6531 1,200
slice | 35173399 | -24.30592 | 1,641.4894 | 1,898.0266 500
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Bayport Ship Channel
Station Analyzed: 66+00
HYV] Project Number: HG1710448
Loading Condition: Short Term

Slip Surface: Block

Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) ©) | (pshH
(pcf)
. Silty Sand | 120 0 34
. Silt 110 0 30
. Fat Clay 115 1,200
(Undrained)
. Lean Clay | 125 1,000
L40 (Undrained)
o . Silty Clay | 115 500
(undrained)
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Short Term - Block
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 34 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Lean Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf



Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Silty Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 500 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits
Left Coordinate: (-600, 8.33333) ft
Right Coordinate: (100, -52.66667) ft

Slip Surface Block

Left Grid
Upper Left: (-466.71366, -24.00079) ft
Lower Left: (-466.71366, -46.97058) ft
Lower Right: (-421.38292, -46.97058) ft
X Increments: 7
Y Increments: 7
Starting Angle: 115 °
Ending Angle: 135 °
Angle Increments: 2

Right Grid
Upper Left: (-377.21577, -24.70938) ft
Lower Left: (-377.21577, -46.98267) ft
Lower Right: (-335.01768, -46.98267) ft
X Increments: 7
Y Increments: 7
Starting Angle: 0 °
Ending Angle: 45 °
Angle Increments: 2

Piezometric Lines
Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 6

Coordinate 2 | -440
Coordinate 3 | -425
Coordinate 4 | 100

NN

Points

X (ft) Y (ft)




Point 1 -600 -17.31
Point 2 -600 -19.31
Point 3 -600 -25.31
Point 4 -600 -29.31
Point 5 -600 -37.31
Point 6 -600 -41.31
Point 7 -600 -58.31
Point 8 100 -58.31
Point 9 -600 -63.31
Point 10 | 100 -63.31
Point 11 | -600 -66.31
Point 12 | 100 -66.31
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -295.57 | -41.31
Point 16 | -307.57 | -37.31
Point17 | -331.57 | -29.31
Point 18 | -343.57 | -25.31
Point 19 | -361.57 | -19.31
Point 20 | -367.57 | -17.31
Point 21 | -459.5 13.33333
Point 22 | -600 8.33333
Point 23 | -564 8.33333
Point 24 | -553 7.66667
Point 25 | -549 7.66667
Point 26 | -529 7
Point 27 | -521 8
Point 28 | -500 19
Point 29 | -497 19
Point 30 | -477 14.33333
Point 31 | -466 13.33333
Point 32 | -185 -50.66667
Point 33 | -182 -51.66667
Point34 | -174 -51.66667
Point 35 | -167 -52
Point 36 | -139 -52
Point 37 | -123 -52.33333
Point38 | -116 -51.66667
Point 39 | -56 -51.66667
Point 40 | -18 -52
Point41 | 1 -52.66667
Point 42 | 100 -52.66667
Regions
Material Points Area (ft?)
Region 1 | Fat Clay (Undrained) 19,2,1,20 470.86
Region 2 | Silty Clay (undrained) | 18,3,2,19 1,484.6
Region 3 | Fat Clay (Undrained) 17,4,3,18 1,049.7
Region 4 | Silty Clay (undrained) | 16,5,4,17 2,243.4
Region 5 | Fat Clay (Undrained) 15,6,5,16 1,193.7




Region 6 | Silt 7,9,10,8 3,500
Region 7 | Silty Sand 9,11,12,10 2,100
Region 8 | Lean Clay (Undrained) | 22,23,24,25,26,27,28,29,30,31,21,20,1 5,378.6
Region 9 | Lean Clay (Undrained) | 6,15,14,13,32,33,34,35,36,37,38,39,40,41,42,8,7 | 7,889.6

Current Slip Surface
Slip Surface: 14,900
FofS:1.40
Volume: 4,941.5412 ft?
Weight: 594,554.17 Ibs
Resisting Moment: 8,934,513.6 lbs-ft
Activating Moment: 6,425,613.1 |bs-ft

Resisting Force: 109,809.14 lbs
Activating Force: 78,843.971 lbs
F of S Rank (Analysis): 1 of 36,864 slip surfaces
F of S Rank (Query): 1 of 36,864 slip surfaces
Exit: (-330.20554, -29.76482) ft
Entry: (-510.73902, 13.374798) ft
Radius: 86.000356 ft
Center: (-412.74092, 24.159702) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
() () (Pl (psf) (psf) (psf)

Slice 1 | -507.05162 | 9.687399 | -230.09369 | -9.0103256 0 1,000
Slice2 | -501.68211 | 4.3178879 | 104.9638 | 1,009.253 0 1,000
Slice 3 | -498.5 1.1357757 | 303.5276 | 1,504.9256 0 1,000
Slice 4 | -494.1757 | -3.1885202 | 573.36366 | 1,941.905 0 1,000
Slice 5 | -488.52711 | -8.8371121 | 925.8358 | 2,447.5494 0 1,000
Slice 6 | -482.87852 | -14.485704 | 1,278.3079 | 2,944.0147 0 1,000
Slice 7 | -479.05422 | -18.31 1,516.944 | 3,134.7322 0 1,200
Slice8 | -477.52711 | -19.837112 | 1,612.2358 | 3,712.5762 0 500
Slice9 | -474.52711 | -22.837112 | 1,799.4358 | 3,978.8408 0 500
i'('fe -470.05422 | -27.31 2,078.544 | 3,936.6546 0 1,200
i'l'ce -467.02711 | -30.337112 | 2,267.4358 | 4,666.5901 0 500
i'z'ce -463.11892 | -34.245304 | 2,511.307 | 5,052.3823 0 500
igce -459.86892 | -37.117497 | 2,690.5318 | 6,057.811 0 500
i'z'lce -456.25 -37.030318 | 2,685.0918 | 5,922.4057 0 500
i';ce -449.75 -36.873734 | 2,675.321 | 5,651.2787 0 500
Slice

e -443.25 -36.717151 | 2,665.5502 | 5,379.5644 0 500
i';ce -436.87501 | -36.563578 | 2,431.0899 | 5,112.2772 0 500
i'éce -430.62502 | -36.413017 | 2,325.2235 | 4,849.2605 0 500
i';ce -426.25002 | -36.307624 | 2,411.196 | 4,669.8807 0 500




Slice

o -422.1285 | -36.208338 | 2,384.2003 | 4,562.0506 >00
g'ice -416.3855 | -36.06999 | 2,375.5674 | 4,440.6596 500
g'zice -410.6425 | -35.931642 | 2,366.9345 | 4,317.8347 500
;I;ce -404.8995 | -35.793295 | 2,358.3016 | 4,193.3089 500
ggce -399.1565 | -35.654947 | 2,349.6687 | 4,066.8451 500
;'Sice -393.4135 | -35.516599 | 2,341.0358 | 3,938.2411 500
g'sice -387.6705 | -35.378251 | 2,332.4029 | 3,807.3336 500
3'7“‘2 -381.9275 | -35.239904 | 2,323.77 | 3,674.0021 500
ggce -376.1845 | -35.101556 | 2,315.1371 | 3,538.1719 500
;I;ce -370.4415 | -34.963208 | 2,306.5042 | 3,399.8158 500
3I(i)ce -364.57 -34.821765 | 2,297.6781 | 3,265.777 =00
g'lice -358.57 -34.677226 | 2,288.6589 | 3,135.9761 500
g'zice -352.57 -34.532687 | 2,279.6397 | 3,003.6528 500
ggce -346.57 -34.388148 | 2,270.6205 | 2,869.0046 500
;'A‘fe -342.30799 | -34.285477 | 2,264.2138 | 2,772.1473 >00
ggce -338.67698 | -33.273806 | 2,201.0855 | 2,731.9712 500
§I6ice -333.93899 | -31.311267 | 2,078.623 | 2,395.1973 500
Slice 1 330.88777 | -30.047408 | 1,999.7583 | 2,179.1971 500
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Bayport Ship Channel
Station Analyzed: 66+00
HV] Project Number: HG1710448

Loading Condition: Long Term
Slip Surface: Circular

Distance, Feet

Color | Name Unit Cohesion' | Phi'
Weight | (psf) ©)
(pch)
Fat Clay | 115 300 17
Lean Clay | 125 200 23
. Silty Clay | 115 100 30
Silty Sand | 120 0 34
Silt 110 0 30
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Elevation, Feet (MLLW)



Long Term
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: No
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Fat Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 300 psf
Phi': 17 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 200 psf
Phi': 23 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 100 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Sand
Model: Mohr-Coulomb



Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 34 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid

Upper Left: (-498.20961, 138.72892) ft
Lower Left: (-498.20961, 19.6738) ft
Lower Right: (-212.85988, 19.6738) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-575, 6.50221) ft
Upper Right Coordinate: (-562, 6.50221) ft
Lower Left Coordinate: (-575, -65.47066) ft
Lower Right Coordinate: (-562, -65.47066) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (-600, 8.33333) ft
Right Coordinate: (100, -52.66667) ft

Piezometric Lines
Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1l | -600 | 6
Coordinate2 | -450 | 6




Coordinate3 | -430 | 2
Coordinate 4 | 100 2
Points

X (ft) Y (ft)
Point 1 -600 -17.31
Point 2 -600 -19.31
Point 3 -600 -25.31
Point 4 -600 -29.31
Point 5 -600 -37.31
Point 6 -600 -41.31
Point 7 -600 -58.31
Point 8 100 -58.31
Point 9 -600 -63.31
Point 10 | 100 -63.31
Point 11 | -600 -66.31
Point 12 | 100 -66.31
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -295.57 | -41.31
Point 16 | -307.57 | -37.31
Point 17 | -331.57 | -29.31
Point 18 | -343.57 | -25.31
Point 19 | -361.57 | -19.31
Point 20 | -367.57 | -17.31
Point 21 | -459.5 13.33333
Point 22 | -600 8.33333
Point 23 | -564 8.33333
Point 24 | -553 7.66667
Point 25 | -549 7.66667
Point 26 | -529 7
Point 27 | -521 8
Point 28 | -500 19
Point 29 | -497 19
Point 30 | -477 14.33333
Point 31 | -466 13.33333
Point 32 | -185 -50.66667
Point 33 | -182 -51.66667
Point 34 | -174 -51.66667
Point 35 | -167 -52
Point 36 | -139 -52
Point 37 | -123 -52.33333
Point 38 | -116 -51.66667
Point 39 | -56 -51.66667
Point 40 | -18 -52
Point41 | 1 -52.66667
Point 42 | 100 -52.66667

Regions




Material Points Area (ft?)

Region 1 | Fat Clay 19,2,1,20 470.86
Region 2 | Silty Clay | 18,3,2,19 1,484.6
Region 3 | Fat Clay 17,4,3,18 1,049.7
Region 4 | Silty Clay | 16,5,4,17 2,243.4
Region 5 | Fat Clay 15,6,5,16 1,193.7
Region 6 | Silt 7,9,10,8 3,500

Region 7 | Silty Sand | 9,11,12,10 2,100

Region 8 | Lean Clay | 22,23,24,25,26,27,28,29,30,31,21,20,1 5,378.6
Region 9 | Lean Clay | 6,15,14,13,32,33,34,35,36,37,38,39,40,41,42,8,7 | 7,889.6

Slip Surface: 13,382
FofS:1.74

Volume: 4,
Weight: 515,274.46 |bs

288.958 ft3

Current Slip Surface

Resisting Moment: 22,802,402 lbs-ft

Activating Moment: 13,126,592 Ibs-ft

Resisting Force: 140,423.85 Ibs

Activating Force: 81,016.532 lbs
F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces

Exit: (-329.42564, -30.024788) ft
Entry: (-501.76555, 18.07519) ft
Radius: 147.50095 ft
Center: (-384.06972, 106.98089) ft

Slip Slices

Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(0 () (ps) (psf) (psf) (psf)

Slice1 | -500.88277 | 16.930065 | -682.03607 | 39.491479 16.763138 200
Slice 2 | -498.5 13.9401 -495.46222 | 375.16142 159.24657 200
Slice 3 | -494.29216 | 9.0476296 | -190.17209 | 797.64189 338.57889 200
Slice 4 | -489.15361 | 3.5308878 | 154.0726 | 1,264.2028 471.2223 200
Slice 5 | -484.29216 | -1.1903285 | 448.6765 | 1,682.4316 523.69799 200
Slice 6 | -479.43072 | -5.5031344 | 717.79559 | 2,052.8413 566.69326 200
Slice 7 | -474.25 -9.6894474 | 979.02152 | 2,441.7285 620.88227 200
Slice 8 | -468.75 ~13.743996 | 1,232.0254 | 2,852.4699 687.83786 200
Slice9 | -464.74728 | -16.491467 | 1,403.4675 | 3,144.5765 739.05692 200
i'('fe -461.88445 | -18.31 1,516.944 | 3,380.2523 569.67052 300
i'l'ce -459.88716 | -19.542004 | 1,593.8211 | 3,442.4676 1,067.3165 100
Slice

12 -457.125 | -21.12837 | 1,692.8103 | 3,540.3837 1,066.697 100
i'g'ce 452375 | -23.723888 | 1,854.7706 | 3,674.9776 1,050.897 100
ﬂce -449.65254 | -25.137522 | 1,938.6451 | 3,745.4654 1,043.1682 100
i'_r'fe _447.09705 | -26.353737 | 1,982.6443 | 3,849.7495 570.83136 300
Slice




16 -442.68098 | -28.353737 | 2,052.3319 | 3,927.7475 573.37208 300
i';ce -437.85472 | -30.335529 | 2,115.7638 | 3,957.909 1,063.563 100
i';ce -432.61824 | -32.273857 | 2,171.3643 | 4,022.8269 1,068.9424 100
i';ce -427.75 -33.884348 | 2,239.1833 | 4,067.6086 1,055.6418 100
;I(iJce -422.7937 | -35.318506 | 2,328.6748 | 4,148.8718 1,050.8912 100
g'ice -417.3811 | -36.682487 | 2,413.7872 | 4,268.2284 1,070.6621 100
g'zice -411.73075 | -37.872193 | 2,488.0249 | 4,375.6267 577.09779 300
;I;ce -405.84265 | -38.873869 | 2,550.5294 | 4,448.1249 580.15315 300
ggce -399.95455 | -39.632325 | 2,597.8571 | 4,490.9022 578.76196 300
g'sice -394.06645 | -40.151328 | 2,630.2429 | 4,501.1979 572.00835 300
g'sice -388.17835 | -40.433413 | 2,647.845 | 4,476.1888 558.98079 300
3'7“ -382.29025 | -40.479941 | 2,650.7483 | 4,413.1556 538.82197 300
ggce -376.40215 | -40.291135 | 2,638.9668 | 4,309.6537 510.78025 300
;I;ce -370.51405 | -39.866086 | 2,612.4438 | 4,163.6761 474.25932 300
gl(;ce -364.57 -39.194117 | 2,570.5129 | 3,982.1492 431.58053 300
g'ice -357.51732 | -38.051959 | 2,499.2422 | 3,716.8324 372.25469 300
g'zice -350.99098 | -36.740666 | 2,417.4176 | 3,435.9747 588.06423 100
ggce -346.04366 | -35.511201 | 2,340.6989 | 3,163.934 475.29503 100
g'jlce -340.57 -33.924924 | 2,241.7153 | 2,824.2231 336.31103 100
ggce -334.57 -31.929753 | 2,117.2166 | 2,410.0173 169.04856 100
Slice 1 330.49782 | -30.442758 | 2,024.4281 | 2,107.9693 48.232559 100
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Bayport Ship Channel

Station Analyzed: 66+00
HV] Project Number: HG1710448

Loading Condition: Rapid Drawdown

Slip Surface: Circular

Distance, Feet

Color | Name Unit Cohesion' | Phi' | Cohesion | Phi R | Piezometric
Weight | (psf) ©®) | R (psf) ©) Line After
(pcf) Drawdown
Fat Clay | 115 300 17 | 310 14 2
Lean Clay | 125 200 23 300 19 2
. Silty Clay | 115 100 30 | 200 25 2
Silty Sand | 120 0 34 |01 339 |2
Silt 110 0 30 |01 299 |2
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Rapid Drawdown
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Rapid Drawdown

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 300 psf

Phi': 17 °

Phi-B: 0 °

Cohesion R: 310 psf

PhiR: 14 °

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Lean Clay

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 200 psf

Phi': 23 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR:19°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Silty Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 100 psf
Phi': 30 °



Phi-B: 0 °
Cohesion R: 200 psf
PhiR: 25°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Silty Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 34 °

Phi-B: 0 °

Cohesion R: 0.1 psf

PhiR:33.9°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Silt

Model: Mohr-Coulomb

Unit Weight: 110 pcf

Cohesion': 0 psf

Phi': 30°

Phi-B: 0 °

Cohesion R: 0.1 psf

PhiR:29.9°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (-491.87152, 152.04784) ft
Lower Left: (-491.87152, 21.99368) ft
Lower Right: (-188.86831, 21.99368) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-584.02884, 7.24626) ft
Upper Right Coordinate: (-565.91485, 7.24626) ft
Lower Left Coordinate: (-584.02884, -65.39904) ft
Lower Right Coordinate: (-565.91485, -65.39904) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °



Slip Surface Limits
Left Coordinate: (-600, 8.33333) ft

Right Coordinate: (100, -52.66667) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 12.49
Coordinate 2 | 100 12.49

Piezometric Line 2
Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 8
Coordinate 2 | -450 | 8
Coordinate 3 | -415 | -3.69
Coordinate 4 | 100 -3.69

Points
X (ft) Y (ft)

Point 1 -600 -17.31
Point 2 -600 -19.31
Point 3 -600 -25.31
Point 4 -600 -29.31
Point 5 -600 -37.31
Point 6 -600 -41.31
Point 7 -600 -58.31
Point 8 100 -58.31
Point 9 -600 -63.31
Point 10 | 100 -63.31
Point 11 | -600 -66.31
Point 12 | 100 -66.31
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -295.57 | -41.31
Point 16 | -307.57 | -37.31
Point 17 | -331.57 | -29.31
Point 18 | -343.57 | -25.31
Point 19 | -361.57 | -19.31
Point 20 | -367.57 | -17.31
Point 21 | -459.5 13.33333
Point 22 | -600 8.33333
Point 23 | -564 8.33333
Point 24 | -553 7.66667




Point 25 | -549 7.66667
Point 26 | -529 7
Point 27 | -521 8
Point 28 | -500 19
Point 29 | -497 19
Point 30 | -477 14.33333
Point 31 | -466 13.33333
Point 32 | -185 -50.66667
Point 33 | -182 -51.66667
Point34 | -174 -51.66667
Point 35 | -167 -52
Point 36 | -139 -52
Point37 | -123 -52.33333
Point 38 | -116 -51.66667
Point 39 | -56 -51.66667
Point40 | -18 -52
Point41 | 1 -52.66667
Point 42 | 100 -52.66667
Regions
Material Points Area (ft?)
Region 1 | Fat Clay 19,2,1,20 470.86
Region 2 | Silty Clay | 18,3,2,19 1,484.6
Region 3 | Fat Clay 17,4,3,18 1,049.7
Region 4 | Silty Clay | 16,5,4,17 2,243.4
Region 5 | Fat Clay 15,6,5,16 1,193.7
Region 6 | Silt 7,9,10,8 3,500
Region 7 | Silty Sand | 9,11,12,10 2,100
Region 8 | Lean Clay | 22,23,24,25,26,27,28,29,30,31,21,20,1 5,378.6
Region 9 | Lean Clay | 6,15,14,13,32,33,34,35,36,37,38,39,40,41,42,8,7 | 7,889.6

Current Slip Surface
Slip Surface: 16,315

FofS:1.54

Volume: 4,273.9922 ft?

Weight: 512,908.53 Ibs

Resisting Moment: 27,204,821 Ibs-ft
Activating Moment: 17,638,480 Ibs-ft
Resisting Force: 142,484.73 |bs

Activating Force: 92,407.347 lbs

F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces
Exit: (-319.11972, -33.460094) ft

Entry: (-502.1519, 17.872812) ft

Radius: 175.89123 ft

Center: (-370.67024, 134.70729) ft

Slip Slices

X (ft) Y (ft) PWP (psf)

Base Normal Stress
(psf)

Frictional Strength
(psf)

Cohesive Strength
(psf)




Slice1 | -501.07595 | 16.683977 | -541.88015 | 58.60791 24.877582 200
Slice 2 | -498.58197 | 13.992571 | -373.93641 | 376.68174 159.89191 200
Slice 3 | -497.08197 | 12.405273 | -274.88905 | 533.2144 226.33608 200
Slice 4 | -494.83304 | 10.160273 | -134.80105 | 706.1258 299.73262 200
Slice 5 | -490.05507 | 5.5858731 | 150.64152 | 1,082.0151 395.34463 200
Slice 6 | -484.83304 | 0.94333784 | 440.33572 | 1,477.9168 440.42704 200
Slice 7 | -479.61101 | -3.3454847 | 707.95825 | 1,830.9861 476.697 200
Slice 8 | -474.25 -7.4101871 | 961.59567 | 2,194.2856 523.24582 200
Slice 9 | -468.75 -11.262253 | 1,201.9646 | 2,572.633 581.8142 200
i'(')ce -462.75 -15.107559 | 1,441.9117 | 2,982.0132 653.73432 200
i'l'ce -459.32443 | -17.207543 | 1,572.9507 | 3,217.7299 698.16734 200
i'z'ce -458.05944 | -17.933714 | 1,618.2637 | 3,276.2344 506.89251 300
i'?'fe -456.29482 | -18.933714 | 1,680.6637 | 3,321.9084 501.77885 300
ﬂce -452.80981 | -20.79421 | 1,796.7587 | 3,354.5194 899.37357 100
igce -446.84605 | -23.79421 | 1,725.7118 | 3,462.9599 1,003.0007 100
i'e'fe -441.31911 | -26.350918 | 1,765.6094 | 3,607.601 0 863.20091
i'7'ce -436.57316 | -28.350918 | 1,788.898 | 3,673.9187 0 871.5062
i'éce -431.00015 | -30.478728 | 1,803.8545 | 3,699.7121 1,094.5739 100
igce -424.60009 | -32.67847 | 1,807.3419 | 3,758.5226 1,126.5147 100
;'(')CG -418.20003 | -34.60779 | 1,795.6485 | 3,793.8794 1,153.6792 100
2'1'“" -411.715 | -36.294578 | 2,034.5257 | 3,808.3686 1,024.1287 100
§|2|ce -407.90616 | -37.19653 | 2,090.8075 | 3,814.4951 995.17149 100
;gce -404.53858 | -37.86809 | 2,132.7128 | 3,868.0995 530.56095 300
;I;lce -398.8511 | -38.887824 | 2,196.3442 | 3,938.3761 532.59259 300
g'E'fe -393.16363 | -39.716191 | 2,248.0343 | 3,985.266 531.12504 300
;'G'CG -387.47616 | -40.355911 | 2,287.9529 | 4,006.6025 525.44393 300
2'7'“" -381.78868 | -40.80905 | 2,316.2287 | 4,000.1883 514.83813 300
g'éce -376.10121 | -41.077052 | 2,332.952 | 3,963.9103 498.634 300
Slice

s -370.41374 | -41.160763 | 2,338.1756 | 3,895.8568 476.23093 300
ggce -364.57 -41.052492 | 2,331.4195 | 3,801.1853 449.35249 300
;'ice -358.57 -40.741467 | 2,312.0115 | 3,676.6561 417.21373 300
Slice 1 35757 -40.224153 | 2,279.7312 | 3,513.0431 377.0613 300

32




Slice | -346.57 | -39.498712 | 2,234.4636 | 3,310.1706 328.87663 300
33

gl;lce -341.16704 | -38.674787 | 2,183.0507 | 3,095.5967 278.99331 300
ggce -336.36112 | -37.787946 | 2,127.7118 | 2,877.9458 229.36956 300
g'f'fe -332.76408 | -37.046466 | 2,081.4435 | 2,695.4884 354.51901 100
§|7|ce -328.45743 | -36.01331 | 2,016.9746 | 2,453.8369 252.22258 100
Slice 1 32223229 | 34351891 | 1,913.302 | 2,077.7008 94.915697 100
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel
Station Analyzed: 76+00
HV] Project Number: HG1710448

Loading Condition: Short Term

Slip Surface: Circular

Distance, Feet

[ / KN Color | Name Unit Cohesion' | Phi' | Cohesion
2N/ Weight | (psf) ©) | (sh)
NA 4V G o
> D Silty Sand | 120 0 33
2N
D Silt 110 0 31
-
\ / . Lean Clay | 125 1,000
1 A (undrained)
AT B | FatClhy 115 1,200
I~ (undrained)
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Short Term

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Infformation
File Version: 8.16
Title: Bayport Channel
Created By: Nishant Dayal
Last Edited By: Anil Raavi
Revision Number: 78
Date: 4/26/2018
Time: 9:38:41 PM
Tool Version: 8.16.1.13452
File Name: 076+00.gsz
Directory: G:\\HOUSTON\HOU PS\GEO\PROJECTS\2017\HG1710448 HSC-ECIP Preliminary Slope Evaluation — Barbours
Cut and Bayport Channels, TCB&GBA\Slope Stability\BSC\076+00\
Last Solved Date: 4/26/2018
Last Solved Time: 9:39:34 PM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 33 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 31°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf



Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (-473.80158, 208.9749) ft
Lower Left: (-473.80158, 39.05527) ft
Lower Right: (-223.00018, 39.05527) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-576.03475, 8.94191) ft
Upper Right Coordinate: (-557.86914, 8.94191) ft
Lower Left Coordinate: (-576.03475, -62.80284) ft
Lower Right Coordinate: (-557.86914, -62.80284) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-600, 10) ft
Right Coordinate: (100, -51.66667) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 8

Coordinate 2 | -450 | 8
Coordinate 3 | -430 | 2
Coordinate 4 | 100 2
Points
X (ft) Y (ft)
Point 1 -600 -14.31
Point 2 -600 -18.31
Point 3 -600 -42.31
Point 4 -600 -50.31
Point 5 -600 -54.31
Point 6 100 -54.31




Point 7 -600 -66.31
Point 8 100 -66.31
Point 9 -600 -10.31
Point 10 | -280 -50.5
Point 11 | -280 -46.5
Point 12 | -292.57 | -42.31
Point 13 | -364.57 | -18.31
Point 14 | -376.57 | -14.31
Point 15 | -388.57 | -10.31
Point 16 | -600 10
Point 17 | -571 9.66667
Point 18 | -567 9
Point 19 | -541 8.66667
Point 20 | -525 9
Point 21 | -475 9
Point 22 | -446 9
Point 23 | -184 -50.5
Point 24 | -180 -51.33333
Point 25 | -128 -51.66667
Point 26 | -114 -50.66667
Point 27 | -69 -51.33333
Point 28 | 7 -51.66667
Point29 | 24 -52.33333
Point 30 | 40 -52
Point 31 | 100 -51.66667
Regions
Material Points Area (ft?)
Region 1 | Lean Clay (undrained) | 1,14,13,2 917.72
Region 2 | Fat Clay (undrained) 2,13,12,3 6,514.3
Region 3 | Silty Sand 5,7,8,6 8,400
Region 4 | Lean Clay (undrained) | 10,4,3,12,11 2,564.1
Region 5 | Silty Sand 9,1,14,15 869.72
Region 6 | Fat Clay (undrained) 16,17,18,19,20,21,22,15,9 3,546.7
Region 7 | Silt 4,10,23,24,25,26,27,28,29,30,31,6,5 | 2,403.7

Current Slip Surface
Slip Surface: 31,308

FofS:2.47

Volume: 6,497.551 ft3
Weight: 761,859.52 |bs

Resisting Moment: 66,227,000 Ibs-ft
Activating Moment: 26,769,619 lbs-ft

Resisting Force: 235,780.76 lbs
Activating Force: 95,655.777 |bs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-257.54329, -50.5) ft
Entry: (-498.40048, 9) ft
Radius: 259.45537 ft




Center: (-323.32074, 200.47892) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | -497.85049 | 8.5 -31.2 -382.78396 0 1,200
Slice 2 | -493.58375 | 4.7665561 | 201.7669 | 68.23255 0 1,200
Slice 3 | -486.15025 | -1.4637606 | 590.53866 | 813.25943 0 1,200
Slice 4 | -478.71675 | -7.2411449 | 951.04744 | 1,496.2078 0 1,200
Slice5 | -474.79952 | -10.165828 | 1,133.5477 | 1,839.6032 0 1,200
Slice 6 | -471.73146 | -12.31 1,267.344 | 2,251.2591 638.96194 0
Slice 7 | -465.82126 | -16.31 1,516.944 | 2,644.8292 0 1,000
Slice 8 | -459.58396 | -20.28188 | 1,764.7893 | 3,075.1729 0 1,200
Slice9 | -453.19465 | -24.101218 | 2,003.116 | 3,518.3012 0 1,200
i'(')ce -448 -27.044643 | 1,971.8768 | 3,860.0492 0 1,200
i'l'ce -442 -30.198536 | 2,049.3841 | 4,075.7767 0 1,200
i'z'ce -434 -34.143397 | 2,137.8238 | 4,234.8962 0 1,200
i';ce -427.59063 | -37.087824 | 2,439.0802 | 4,339.9372 0 1,200
i')fe -419.99657 | -40.227659 | 2,635.0059 | 4,536.0846 0 1,200
i'_r'fe -410.56748 | -43.825776 | 2,859.5284 | 4,851.2053 0 1,000
i'éce -402.07865 | -46.693971 | 3,038.5038 | 5,086.4872 0 1,000
i';ce -393.58983 | -49.240733 | 3,197.4217 | 5,285.6392 0 1,000
i'éce -388.95771 | -50.536456 | 3,278.2748 | 5,361.743 1,251.874 0
i'_c"ce -382.57 -52.045602 | 3,372.4456 | 5,436.3422 1,240.1142 0
;'('Jce -374.43872 | -53.881684 | 3,487.0171 | 5,518.5087 1,220.6433 0
3'1'“9 -368.43872 | -54.99324 | 3,556.3782 | 5,547.6545 1,293.15 0
g'z'ce -360.57 -56.256832 | 3,635.2263 | 5,587.2591 1,267.6649 0
;gce -352.57 -57.291066 | 3,699.7625 | 5,608.5328 1,239.5699 0
;'L'lce -344.57 -58.073689 | 3,748.5982 | 5,596.7815 1,200.2243 0
g's'ce -336.57 -58.606985 | 3,781.8758 | 5,551.0366 1,148.9064 0
Slice

26 -328.57 -58.892492 | 3,799.6915 | 5,470.3408 1,084.9323 0
3'7'“* -320.57 -58.93103 | 3,802.0963 | 5,353.7886 1,007.6808 0
g'éce -312.57 -58.72271 | 3,789.0971 | 5,200.5614 916.6156 0
§I9|ce -304.57 -58.266933 | 3,760.6566 | 5,009.9548 811.30376 0
Slice




30 -296.57 -57.562388 | 3,716.693 | 4,781.398 691.42752
g'ice -289.4275 | -56.733623 | 3,664.9781 | 4,535.5182 565.33537
;'Zice -283.1425 | -55.826916 | 3,608.3996 | 4,314.1997 458.35196
gl;ce -277.16702 | -54.822151 | 3,545.7022 | 3,790.163 158.75471
ggce -270.13635 | -53.430745 | 3,458.8785 | 3,621.5713 97.755702
Slice | 261.74098 | -51.525745 | 3,340.0065 | 3,397.4406 34.509877
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Elevation, Feet (MLLW)

Loading Condition: Short Term

Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Bayport Ship Channel
Station Analyzed: 76+00
HYV] Project Number: HG1710448

Slip Surface: Block

Distance, Feet

Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) ) | (psH
(pch)

D Silty Sand | 120 0 33

D Silt 110 0 31

. Lean Clay | 125 1,000

(undrained)
. Fat Clay | 115 1,200
(undrained)
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Short Term - Block
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 33 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 31°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf



Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits
Left Coordinate: (-600, 10) ft

Right Coordinate: (100, -51.66667) ft

Slip Surface Block

Left Grid

Upper Left: (-463.96232, -36.51769) ft
Lower Left: (-463.96232, -58.46847) ft
Lower Right: (-419.93474, -58.46847) ft
X Increments: 6

Y Increments: 6

Starting Angle: 115 °

Ending Angle: 135 °

Angle Increments: 2

Right Grid

Upper Left: (-355.00804, -37.96792) ft
Lower Left: (-355.00804, -59.50465) ft
Lower Right: (-313.23852, -59.50465) ft
X Increments: 6

Y Increments: 6

Starting Angle: 0 °

Ending Angle: 45 °

Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 8
Coordinate 2 | -450 | 8
Coordinate 3 | -430 | 2
Coordinate 4 | 100 2
Points
X (ft) Y (ft)
Point 1 -600 -14.31
Point 2 -600 -18.31
Point 3 -600 -42.31
Point 4 -600 -50.31
Point 5 -600 -54.31
Point 6 100 -54.31
Point 7 -600 -66.31




Point 8 100 -66.31
Point 9 -600 -10.31
Point 10 | -280 -50.5
Point 11 | -280 -46.5
Point 12 | -292.57 | -42.31
Point 13 | -364.57 | -18.31
Point 14 | -376.57 | -14.31
Point 15 | -388.57 | -10.31
Point 16 | -600 10
Point 17 | -571 9.66667
Point 18 | -567 9
Point 19 | -541 8.66667
Point 20 | -525 9
Point 21 | -475 9
Point 22 | -446 9
Point 23 | -184 -50.5
Point 24 | -180 -51.33333
Point 25 | -128 -51.66667
Point 26 | -114 -50.66667
Point 27 | -69 -51.33333
Point 28 | 7 -51.66667
Point29 | 24 -52.33333
Point30 | 40 -52
Point 31 | 100 -51.66667
Regions
Material Points Area (ft?)
Region 1 | Lean Clay (undrained) | 1,14,13,2 917.72
Region 2 | Fat Clay (undrained) 2,13,12,3 6,514.3
Region 3 | Silty Sand 5,7,8,6 8,400
Region 4 | Lean Clay (undrained) | 10,4,3,12,11 2,564.1
Region 5 | Silty Sand 9,1,14,15 869.72
Region 6 | Fat Clay (undrained) 16,17,18,19,20,21,22,15,9 3,546.7
Region 7 | Silt 4,10,23,24,25,26,27,28,29,30,31,6,5 | 2,403.7

Current Slip Surface
Slip Surface: 11,377

FofS:2.37

Volume: 6,553.3681 ft3
Weight: 768,218.25 Ibs

Resisting Moment: 28,778,550 lbs-ft
Activating Moment: 12,273,957 Ibs-ft

Resisting Force: 202,846.04 |bs
Activating Force: 85,702.351 lbs
F of S Rank (Analysis): 1 of 21,609 slip surfaces
F of S Rank (Query): 1 of 21,609 slip surfaces
Exit: (23.806453, -52.32574) ft
Entry: (-491.10368, 9) ft

Radius: 201.20394 ft

Center: (-228.1707, 24.331435) ft




Slip Slices

Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | -490.60368 | 8.5 -31.2 -453.93525 0 1,200
Slice 2 | -482.55184 | 0.44816 471.23482 | 472.27673 0 1,200
Slice 3 | -473.39684 | -8.70684 | 1,042.5068 | 1,514.8817 0 1,200
Slice 4 | -469.79368 | -12.31 1,267.344 | 2,182.639 594.39955 0
Slice 5 | -465.79368 | -16.31 1,516.944 | 2,489.6537 0 1,000
Slice 6 | -456.89684 | -25.20684 | 2,072.1068 | 3,410.8606 0 1,200
Slice 7 | -448 -34.10368 | 2,375.9905 | 4,385.2913 0 1,200
Slice 8 | -442.89684 | -39.20684 | 2,580.4914 | 4,821.0919 0 1,200
Slice 9 | -437.20214 | -44.90154 | 2,808.6974 | 5,326.0457 0 1,000
i'('fe -432.3053 | -47.590455 | 2,878.5318 | 6,016.8421 0 1,000
i'l'ce -427.59063 | -47.789601 | 3,106.8711 | 5,861.111 0 1,000
i'z'ce -416.02844 | -48.277984 | 3,137.3462 | 5,673.9865 0 1,000
i'_;'fe -397.72281 | -49.051207 | 3,185.5953 | 5,461.3618 0 1,000
ﬂce -382.57 -49.691257 | 3,225.5344 | 5,278.5858 0 1,000
i's'ce -370.57 -50.198133 | 3,257.1635 | 5,114.3292 0 1,000
i's'ce -357.17502 | -50.763932 | 3,292.4694 | 4,940.8026 990.41849 0
i'7'ce -342.38505 | -51.388655 | 3,331.4521 | 4,766.6113 862.33065 0
i'éce -327.59509 | -52.013378 | 3,370.4348 | 4,592.2164 734.12043 0
i'g'ce -313.29258 | -52.32574 | 3,389.9262 | 4,416.6556 616.92128 0
gl(;ce -299.47753 | -52.32574 | 3,389.9262 | 4,186.062 478.36666 0
g'l'ce -286.285 | -52.32574 | 3,389.9262 | 4,027.4009 383.03347 0
g'z'ce -272 -52.32574 | 3,389.9262 | 3,477.3981 52.558415 0
ggce -256 -52.32574 | 3,389.9262 | 3,478.0008 52.920587 0
i'fe -240 -52.32574 | 3,389.9262 | 3,478.5558 53.254063 0
§I5|ce -224 -52.32574 | 3,389.9262 | 3,479.0567 53.555034 0
3'6“ -208 -52.32574 | 3,389.9262 | 3,479.4982 53.820279 0
Slice

57 -192 -52.32574 | 3,389.9262 | 3,479.8759 54.047212 0
g'éce -182 -52.32574 | 3,389.9262 | 3,516.8277 76.250122 0
g'g'ce -171.33333 | -52.32574 | 3,389.9262 | 3,438.2434 29.031916 0
g'(')ce -154 -52.32574 | 3,389.9262 | 3,432.8591 25.796688 0
Slice




31 -136.66667 | -52.32574 | 3,389.9262 | 3,427.395 22.513499
Slice

i -121 -52.32574 | 3,389.9262 | 3,431.984 25.270866
ggce -106.5 -52.32574 | 3,389.9262 | 3,470.2831 48.283309
;'A'lce -91.5 -52.32574 | 3,389.9262 | 3,458.973 41.487528
ggce -76.5 -52.32574 | 3,389.9262 | 3,447.5985 34.653004
3'6'ce -59.5 -52.32574 | 3,389.9262 | 3,438.1034 28.947796
;'7“ -40.5 -52.32574 | 3,389.9262 | 3,433.7245 26.316683
Slice

28 -21.5 -52.32574 | 3,389.9262 | 3,429.319 23.66959
ggce -2.5 -52.32574 | 3,389.9262 | 3,424.9015 21.015268
Slice | 15403227 | -52.32574 | 3,389.9262 | 3,406.8087 10.144047
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Elevation, Feet (MLLW)
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Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel
Station Analyzed: 76+00

HV] Project Number: HG1710448

Loading Condition: Long Term

Slip Surface: Circular

Color

Name

Unit

Cohesion'

Phi’

Weight | (psf) ©)
(pcf)
D Lean Clay | 125 200 23
D Fat Clay | 115 300 16
D Silty Sand | 120 0 33
D Silt 110 0 31

Distance, Feet
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Long Term
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Time: 9:38:41 PM
Tool Version: 8.16.1.13452
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 200 psf
Phi': 23 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 300 psf
Phi': 16 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 33 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silt
Model: Mohr-Coulomb



Unit Weight: 110 pcf

Cohesion': 0 psf

Phi': 31°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (-507.01079, 157.58996) ft
Lower Left: (-507.01079, 24.36187) ft
Lower Right: (-226.90128, 24.36187) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-572, 7.00687) ft
Upper Right Coordinate: (-553, 7.00687) ft
Lower Left Coordinate: (-572, -64.98816) ft
Lower Right Coordinate: (-553, -64.98816) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-600, 10) ft
Right Coordinate: (100, -51.66667) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 8

Coordinate 2 | -450 | 8
Coordinate 3 | -430 | 2
Coordinate 4 | 100 2
Points
X (ft) Y (ft)
Point 1 -600 -14.31
Point 2 -600 -18.31
Point 3 -600 -42 .31




Point 4 -600 -50.31
Point 5 -600 -54.31
Point 6 100 -54.31
Point 7 -600 -66.31
Point 8 100 -66.31
Point 9 -600 -10.31
Point 10 | -280 -50.5
Point 11 | -280 -46.5
Point 12 | -292.57 | -42.31
Point 13 | -364.57 | -18.31
Point 14 | -376.57 | -14.31
Point 15 | -388.57 | -10.31
Point 16 | -600 10
Point 17 | -571 9.66667
Point 18 | -567 9
Point 19 | -541 8.66667
Point 20 | -525 9
Point 21 | -475 9
Point 22 | -446 9
Point 23 | -184 -50.5
Point 24 | -180 -51.33333
Point 25 | -128 -51.66667
Point 26 | -114 -50.66667
Point 27 | -69 -51.33333
Point 28 | 7 -51.66667
Point29 | 24 -52.33333
Point 30 | 40 -52
Point 31 | 100 -51.66667
Regions
Material Points Area (ft?)
Region 1 | Lean Clay | 1,14,13,2 917.72
Region 2 | Fat Clay 2,13,12,3 6,514.3
Region 3 | Silty Sand | 5,7,8,6 8,400
Region 4 | Lean Clay | 10,4,3,12,11 2,564.1
Region 5 | Silty Sand | 9,1,14,15 869.72
Region 6 | Fat Clay 16,17,18,19,20,21,22,15,9 3,546.7
Region 7 | Silt 4,10,23,24,25,26,27,28,29,30,31,6,5 | 2,403.7

Current Slip Surface
Slip Surface: 19,964
FofS:1.89
Volume: 3,530.2649 ft3
Weight: 410,594.87 Ibs
Resisting Moment: 15,990,776 lbs-ft
Activating Moment: 8,479,373.6 |bs-ft
Resisting Force: 100,878.5 Ibs
Activating Force: 53,754.98 Ibs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces



Exit: (-318.46729, -33.67757) ft

Entry: (-477.89191, 9) ft

Radius: 146.24847 ft
Center: (-366.95603, 104.29872) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | -477.45845 | 8.5 -31.2 -106.77165 -30.616277 300
Slice 2 | -476.01249 | 6.8667132 | 70.717096 | 68.614507 -0.60290764 300
Slice 3 | -472.1341 | 2.7646659 | 326.68485 | 517.098 54.600093 300
Slice 4 | -466.40229 | -2.8636427 | 677.8913 | 1,126.801 128.72278 300
Slice 5| -460.67048 | -7.9165954 | 993.19556 | 1,669.832 194.02238 300
Slice 6 | -455.16052 | -12.31 1,267.344 | 2,144.0171 569.31819 0

Slice 7 | -451.25823 | -15.197656 | 1,447.5337 | 2,465.2612 431.9997 200
Slice 8 | -448.33939 | -17.197656 | 1,413.9882 | 2,677.5697 536.35854 200
Slice 9 | -446.33939 | -18.529349 | 1,455.876 | 2,851.1289 400.08233 300
i'(')ce -443.33333 | -20.382249 | 1,510.3232 | 2,959.3651 415.50609 300
i'l'ce -438 -23.498234 | 1,597.1099 | 3,116.2801 435.61504 300
i'z'ce -432.66667 | -26.322172 | 1,667.1775 | 3,247.3351 453.10291 300
i'g'ce -427.59063 | -28.761608 | 1,919.5244 | 3,360.5856 413.21766 300
i')fe -422.56616 | -30.934906 | 2,055.1381 | 3,496.267 413.23706 300
i'5'°e -417.33598 | -32.970053 | 2,182.1313 | 3,667.7031 425.98086 300
i'éce -412.10581 | -34.778791 | 2,294.9965 | 3,819.4694 437.13557 300
i';ce -406.87563 | -36.369869 | 2,394.2798 | 3,951.5848 446.55003 300
i'éce -401.64545 | -37.750614 | 2,480.4383 | 4,063.6797 453.98717 300
i'_c"ce -396.41527 | -38.927118 | 2,553.8522 | 4,155.0544 459.13735 300
S0 | 39118500 | -39.904388 | 2,614.8338 | 4,224.7396 461.63306 300
3'1'“9 -385.57 -40.728819 | 2,666.2783 | 4,268.457 459.41736 300
g'z'ce -379.57 -41.373637 | 2,706.5149 | 4,281.0641 451.49471 300
ggce -373.57 -41.769251 | 2,731.2013 | 4,254.4594 436.78724 300
guce -367.57 -41.917688 | 2,740.4637 | 4,186.4777 414.63784 300
§I5|ce -362.00874 | -41.84358 | 2,735.8394 | 4,099.1296 390.91717 300
;'E'fe -356.88621 | -41.580074 | 2,719.3966 | 3,997.1197 366.38121 300
3'7'“* -351.76369 | -41.135719 | 2,691.6689 | 3,865.6286 336.62753 300
g'éce -346.64117 | -40.508849 | 2,652.5522 | 3,704.1319 301.53563 300




Slice

i -341.51864 | -39.697077 | 2,601.8976 | 3,512.382 261.07719 300
g'(‘)ce -336.39612 | -38.697249 | 2,539.5083 | 3,290.4167 215.31952 300
g'lice -331.2736 | -37.505382 | 2,465.1358 | 3,038.5501 164.4239 300
g'zice -326.15107 | -36.116579 | 2,378.4745 | 2,757.3434 108.63891 300
Slice | 321.00855 | -34.524921 | 2,279.1551 | 2,447.557 48.288455 300
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Elevation, Feet (MLLW)
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Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel
Station Analyzed: 76+00
HV] Project Number: HG1710448

Loading Condition: Rapid Drawdown
Slip Surface: Circular

Distance, Feet

. / Color | Name Unit Cohesion' | Phi' | Cohesion | Phi R | Piezometric
Hé Weight | (psf) ©) |R@psf) | | Line After
’ #\ (pcf) Drawdown
- _ | | |LeanClay| 125 200 23 ]300 19 |2
S D Fat Clay | 115 300 16 | 310 14 2
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Rapid Drawdown

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Infformation
File Version: 8.16
Title: Bayport Channel
Created By: Nishant Dayal
Last Edited By: Anil Raavi
Revision Number: 78
Date: 4/26/2018
Time: 9:38:41 PM
Tool Version: 8.16.1.13452
File Name: 076+00.gsz
Directory: G:\\HOUSTON\HOU PS\GEO\PROJECTS\2017\HG1710448 HSC-ECIP Preliminary Slope Evaluation — Barbours
Cut and Bayport Channels, TCB&GBA\Slope Stability\BSC\076+00\
Last Solved Date: 4/26/2018
Last Solved Time: 9:39:26 PM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Rapid Drawdown

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 200 psf

Phi': 23 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR:19°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 300 psf

Phi': 16 °

Phi-B: 0 °

Cohesion R: 310 psf

PhiR: 14°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 33 °



Phi-B: 0 °
Cohesion R: 0.1 psf
PhiR:32.9°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Silt

Model: Mohr-Coulomb

Unit Weight: 110 pcf

Cohesion': 0 psf

Phi': 31°

Phi-B: 0 °

Cohesion R: 0.1 psf

PhiR:30.9°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (-495.93678, 153.76171) ft
Lower Left: (-495.93678, 16.00861) ft
Lower Right: (-219.84049, 16.00861) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-569.06304, 7.45119) ft
Upper Right Coordinate: (-551.00644, 7.45119) ft
Lower Left Coordinate: (-569.06304, -64.38558) ft
Lower Right Coordinate: (-551.00644, -64.38558) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (-600, 10) ft
Right Coordinate: (100, -51.66667) ft

Piezometric Lines
Piezometric Line 1

Coordinates




X (ft) | Y (ft)
Coordinate 1 | -600 | 12.49
Coordinate 2 | 100 12.49
Piezometric Line 2
Coordinates
X (ft) | Y (ft)
Coordinate1 | -600 | 8
Coordinate 2 | -445 | 8
Coordinate 3 | -410 | -3.69
Coordinate 4 | 100 -3.69
Points
X (ft) Y (ft)
Point 1 -600 -14.31
Point 2 -600 -18.31
Point 3 -600 -42.31
Point4 | -600 -50.31
Point 5 -600 -54.31
Point 6 100 -54.31
Point 7 -600 -66.31
Point 8 100 -66.31
Point 9 -600 -10.31
Point 10 | -280 -50.5
Point 11 | -280 -46.5
Point 12 | -292.57 | -42.31
Point 13 | -364.57 | -18.31
Point 14 | -376.57 | -14.31
Point 15 | -388.57 | -10.31
Point 16 | -600 10
Point 17 | -571 9.66667
Point 18 | -567 9
Point 19 | -541 8.66667
Point 20 | -525 9
Point 21 | -475 9
Point 22 | -446 9
Point 23 | -184 -50.5
Point 24 | -180 -51.33333
Point 25 | -128 -51.66667
Point 26 | -114 -50.66667
Point 27 | -69 -51.33333
Point 28 | 7 -51.66667
Point 29 | 24 -52.33333
Point 30 | 40 -52
Point 31 | 100 -51.66667
Regions
Material Points Area (ft?)




Region1 | Lean Clay | 1,14,13,2 917.72
Region 2 | Fat Clay 2,13,12,3 6,514.3
Region 3 | Silty Sand | 5,7,8,6 8,400

Region 4 | Lean Clay | 10,4,3,12,11 2,564.1
Region 5 | Silty Sand | 9,1,14,15 869.72
Region 6 | Fat Clay 16,17,18,19,20,21,22,15,9 3,546.7
Region 7 | Silt 4,10,23,24,25,26,27,28,29,30,31,6,5 | 2,403.7

Current Slip Surface
Slip Surface: 12,744
FofS:1.62
Volume: 3,495.0611 ft3
Weight: 406,562.09 Ibs
Resisting Moment: 16,214,315 lbs-ft
Activating Moment: 9,992,128.6 |bs-ft

Resisting Force: 100,663.29 lbs
Activating Force: 62,198.57 lbs
F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces

Exit: (-319.0937, -33.468765) ft

Entry: (-478.90859, 9) ft

Radius: 149.24182 ft
Center: (-367.09184, 107.84401) ft

Slip Slices

Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(0 () (ps) (psf) (psf) (psf)
Slice1 | -478.46258 | 8.5 31.2 -124.32799 -35.650478 300
Slice 2 | -476.50829 | 6.3736007 | 101.48731 | 105.12107 0 298.72332
Slice3 | -472.21102 | 1.977902 | 375.77892 | 580.11016 58.591041 300
Slice 4 | -466.63307 | -3.2894586 | 704.46221 | 1,142.5438 125.61786 300
Slice5 | -461.05512 | -8.0487598 | 1,001.4426 | 1,644.9219 184.51473 300
Slice 6 | -455.54949 | -12.31 1,267.344 | 2,100.896 541.31497 0
Slice 7 | -449.83178 | -16.31 1,516.944 | 2,537.9219 433.37941 200
Slice 8 | -446.41536 | -18.570632 | 1,658.0074 | 2,809.7664 330.26157 300
Slice9 | -445.5 -19.139996 | 1,693.5357 | 2,854.2132 332.81891 300
i'('fe -442.5 -20.912886 | 1,576.223 | 2,928.1603 387.66177 300
i'l'ce -437.5 -23.715001 | 1,639.7771 | 3,061.9667 407.8063 300
i'z'ce 4325 -26.272203 | 1,689.5824 | 3,176.3541 426.32491 300
igce -427.5 -28.598291 | 1,726.4136 | 3,272.6331 44337131 300
i‘fe -422.5 -30.70493 | 1,750.9254 | 3,351.6091 458.98866 300
i's'ce 4175 -32.60201 | 1,763.6731 | 3,413.6455 473.12197 300
i'(')ce -412.5 -34.297938 | 1,765.1287 | 3,458.7201 485.62953 300
i';ce -409.12929 | -35.352189 | 1,975.7206 | 3,486.9565 433.33992 300
Slice




18 -405.79751 | -36.268791 | 2,032.9165 | 3,548.854 434.68809 300
i';ce -400.87537 | -37.501824 | 2,109.8578 | 3,656.0121 443.35261 300
ggce -395.95322 | -38.559032 | 2,175.8276 | 3,745.7874 450.17873 300
g'ice -391.03107 | -39.444205 | 2,231.0624 | 3,816.9935 454.75843 300
g'zice -385.57 -40.21861 | 2,279.3853 | 3,866.7057 455.15681 300
;gce -379.57 -40.844773 | 2,318.4578 | 3,887.8332 450.01116 300
g'jlce -373.57 -41.226907 | 2,342.303 | 3,868.8275 437.72387 300
ggce -367.57 -41.366892 | 2,351.038 | 3,806.8633 417.45119 300
ggce -362.04354 | -41.290983 | 2,346.3014 | 3,724.0037 395.04977 300
g';ce -356.99062 | -41.034043 | 2,330.2683 | 3,625.5942 371.42872 300
§I8ice -351.9377 | -40.604716 | 2,303.4783 | 3,496.7508 342.16539 300
;gce -346.88477 | -40.001497 | 2,265.8374 | 3,336.9946 307.14938 300
g'(‘)ce -341.83185 | -39.222245 | 2,217.2121 | 3,146.2479 266.39674 300
g'lice -336.77893 | -38.26414 | 2,157.4263 | 2,924.8449 220.05374 300
g'zice -331.72601 | -37.12363 | 2,086.2585 | 2,673.5168 168.3936 300
g';ce -326.67309 | -35.796366 | 2,003.4372 | 2,393.3503 111.80578 300
Slice 1 32162017 | -34.277107 | 1,908.6355 | 2,085.7207 50.778352 300
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Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel
Station Analyzed: 92+00
HYV] Project Number: HG1710448
Loading Condition: Short Term

Slip Surface: Circular

Distance, Feet

| Color | Name Unit Cohesion' | Phi' | Cohesion
\ Weight | (psf) ©) | (s
\ (pcf)
D Clayey Sand 115 0 32
D Lean Clay (undrained) | 125 1,000
. Fat Clay (undrained) | 115 1,200
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Short Term
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 2 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4:-0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (-470, 204.62228) ft
Lower Left: (-470, 35.16828) ft
Lower Right: (-176, 35.16828) ft
Grid Horizontal Increment: 20



Grid Vertical Increment: 20
Left Projection Angle: 0 °
Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (-569.09642, 8.23153) ft
Upper Right Coordinate: (-547.0701, 8.23153) ft
Lower Left Coordinate: (-569.09642, -59.79444) ft
Lower Right Coordinate: (-547.0701, -59.79444) ft

Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-600, 9.33333) ft

Right Coordinate: (100, -52.33333) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 9
Coordinate2 | -450 | 9
Coordinate3 | -430 | 2
Coordinate 4 | 100 2
Points

X (ft) Y (ft)
Point 1 -600 -6.31
Point 2 -600 -9.31
Point 3 -600 -16.31
Point 4 -600 -27.31
Point 5 -600 -31.31
Point 6 -600 -43.31
Point 7 -600 -47.31
Point 8 -175 -48.64333
Point 9 -600 9.33333
Point 10 | -563 9.33333
Point 11 | -557 8.66667
Point 12 | -548 8.66667
Point 13 | -544 9
Point 14 | -528 9
Point 15 | -515 9.66667




Point 16 | -448.5 | 9.66667
Point 17 | -400.57 | -6.31
Point 18 | -280 -47.31
Point 19 | -280 -50.5
Point 20 | -175 -50.33333
Point 21 | -160 -50.33333
Point 22 | -156 51
Point 23 | -148 -51
Point 24 | -138 -51.66667
Point 25 | -118 -52
Point 26 | -113 -50.33333
Point 27 | -82 -50.33333
Point 28 | -73 -51.33333
Point 29 | -32 -51.33333
Point 30 | -21 -51.33333
Point 31 | -13 -51
Point32 | 15 -51
Point 33 | 23 -51.33333
Point 34 | 31 -51.33333
Point 35 | 45 -52.33333
Point 36 | 73 -52.33333
Point 37 | 75 -52.66667
Point 38 | 80 -52.66667
Point 39 | 82 -52.33333
Point 40 | 100 -52.33333
Point41 | 100 -61.33333
Point 42 | -600 -61.33333
Point 43 | -280 -46.5
Point 44 | -289.57 | -43.31
Point 45 | -325.57 | -31.31
Point 46 | -337.57 | -27.31
Point47 | -370.57 | -16.31
Point 48 | -391.57 | -9.31
Regions
Material Points ?1:;62?
Region | Fat Cla
) & (undraiyned) 48,2,1,17 611.79
geg'on Clayey Sand 47,3,2,48 1,532.5
Region | FatCla
; & (on draiyne d) 46,4,3,47 2,705.2
Region | Lean Cla
4 : (undrain\éd) 45,5,4,46 1,073.7
Region | FatCla
5 ° (undraiyned) 44,6,5,45 3,509.2
Region | Lean Cla
. & (jn dram‘é d) 18,7,6,44 1,260.9
Region | Fat Clay 9,10,11,12,13,14,15,16,17,1 2,759.7
7 (undrained)
Region 7,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42 | 8,378




| 8

| Clayey Sand |

Current Slip Surface

Slip Surface: 29,564
FofS:2.42

Volume: 6,478.1988 ft?
Weight: 754,263.69 Ibs

Resisting Moment: 62,296,168 |bs-ft

Activating Moment: 25,691,002 Ibs-ft

Resisting Force: 231,389.58 |bs
Activating Force: 95,811.67 lbs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces

Exit: (-255.67826, -50.461393) ft
Entry: (-494.91399, 9.66667) ft

Radius: 247.47132 ft
Center: (-323, 187.67688) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | -494.56749 | 9.333335 | -20.800104 | -437.21766 0 1,200
Slice 2 | -489.83054 | 4.9906056 | 250.18621 | 89.51442 0 1,200
Slice 3 | -481.04963 | -2.6643944 | 727.85821 | 1,005.6634 0 1,200
Slice 4 | -474.72656 | -7.81 1,048.944 | 1,613.5345 0 1,200
Slice 5 | -467.95303 | -12.81 1,360.944 | 2,361.2671 625.07122 0
Slice 6 | -459.83409 | -18.485692 | 1,715.1072 | 2,856.4772 0 1,200
Slice 7 | -453.27803 | -22.691422 | 1,977.5447 | 3,344.0767 0 1,200
Slice 8 | -449.25 -25.166328 | 1,884.7206 | 3,630.8606 0 1,200
Slice9 | -447.03355 | -26.460599 | 1,913.5449 | 3,725.9145 0 1,200
i'(')ce -441.91775 | -29.31 1,972.4076 | 3,925.7211 0 1,000
i'l'ce _434.13419 | -33.388347 | 2,047.6825 | 4,089.0199 0 1,200
i'z'ce -427.75 -36.517956 | 2,403.5205 | 4,218.4401 0 1,200
i'g'ce -422.07735 | -39.064781 | 2,562.4423 | 4,379.7091 0 1,200
ﬂce -415.23207 | -41.935171 | 2,741.5547 | 4,610.0482 0 1,200
i'_r'fe _406.18972 | -45.316506 | 2,952.55 4,916.2112 0 1,000
i'éce -396.07 -48.713992 | 3,164.5531 | 5,161.5636 1,247.8707 0
i';ce -388.07 -51.058935 | 3,310.8775 | 5,327.6814 1,260.2389 0
i'éce -381.07 52.857869 | 3,423.131 | 5,446.8801 1,264.5788 0
ig‘:e -374.07 -54.441096 | 3,521.9244 | 5,542.9944 1,262.9047 0
ggce -366.445 | -55.915052 | 3,613.8992 | 5,619.7582 1,253.3998 0
Slice




21 -358.195 | -57.243514 | 3,696.7952 | 5,671.7733 1,234.1033
;'zice -349.945 -58.288161 | 3,761.9812 | 5,689.1874 1,204.2521
3'3‘“’ -341.695 | -59.052603 | 3,809.6824 | 5,670.8309 1,162.9746
;'A‘fe -334.57 -59.505582 | 3,837.9483 | 5,617.2287 1,111.8178
;'Eice -328.57 -59.71355 | 3,850.9255 | 5,536.7346 1,053.4105
3'6‘“’ -321.97 -59.76611 | 3,854.2052 | 5,435.3462 988.00653
2'7‘“" -314.77 -59.631322 | 3,845.7945 | 5,307.8285 913.58023
ggce -307.57 -59.286597 | 3,824.2836 | 5,149.5059 828.09078
ggce -300.37 -58.73105 | 3,789.6175 | 4,959.8612 731.24941
g'(‘)ce -293.17 -57.963251 | 3,741.7069 | 4,738.4862 622.85682
g'lice -284.785 | -56.778049 | 3,667.7502 | 4,420.9787 470.6694

g'zice -275.94638 | -55.244841 | 3,572.0781 | 3,863.5757 182.14789
gl;ce -267.83913 | -53.532658 | 3,465.2379 | 3,654.1727 118.05957
Slice 1 25973188 | -51.533525 | 3,340.492 | 3,407.0292 41.577085

34




Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 92+00

HYV] Project Number: HG1710448

Loading Condition: Short Term

Slip Surface: Block

Distance, Feet

Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) () | (psh)
(pch
D Clayey Sand 115 0 32
D Lean Clay (undrained) | 125 1,000
. Fat Clay (undrained) | 115 1,200
2.38
[ J
18 — 18
10, —10
; EL 2.0' —
2 - —2 %
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Short Term - Block
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 2 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits

Left Coordinate: (-600, 9.33333) ft
Right Coordinate: (100, -52.33333) ft



Slip Surface Block

Left Grid

Right

Upper Left: (-453.30442, -31.40467) ft
Lower Left: (-453.30442,-51.98319) ft
Lower Right: (-410.10442, -51.98319) ft
X Increments: 6

Y Increments: 6

Starting Angle: 115 °

Ending Angle: 135 °

Angle Increments: 2

Grid

Upper Left: (-343.94775, -32.31147) ft
Lower Left: (-343.94775, -52.48459) ft
Lower Right: (-293.096, -52.48459) ft
X Increments: 6

Y Increments: 6

Starting Angle: 0 °

Ending Angle: 45 °

Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)

Coordinate1l | -600 | 9

Coordinate2 | -450 | 9
Coordinate3 | -430 | 2
Coordinate 4 | 100 2
Points

X (ft) Y (ft)
Point 1 -600 -6.31
Point 2 -600 -9.31
Point 3 -600 -16.31
Point 4 -600 -27.31
Point 5 -600 -31.31
Point 6 -600 -43.31
Point 7 -600 -47.31
Point 8 -175 -48.64333
Point 9 -600 9.33333
Point 10 | -563 9.33333
Point 11 | -557 8.66667
Point 12 | -548 8.66667
Point 13 | -544 9
Point 14 | -528 9
Point 15 | -515 9.66667
Point 16 | -448.5 9.66667




Point 17 | -400.57 | -6.31
Point 18 | -280 47.31
Point 19 | -280 -50.5
Point 20 | -175 -50.33333
Point 21 | -160 -50.33333
Point 22 | -156 51
Point 23 | -148 51
Point 24 | -138 51.66667
Point 25 | -118 52
Point 26 | -113 -50.33333
Point 27 | -82 -50.33333
Point 28 | -73 -51.33333
Point 29 | -32 -51.33333
Point 30 | -21 -51.33333
Point 31 | -13 51
Point 32 | 15 51
Point 33 | 23 -51.33333
Point 34 | 31 -51.33333
Point 35 | 45 -52.33333
Point 36 | 73 -52.33333
Point 37 | 75 -52.66667
Point 38 | 80 -52.66667
Point 39 | 82 -52.33333
Point 40 | 100 -52.33333
Point 41 | 100 -61.33333
Point 42 | -600 -61.33333
Point 43 | -280 -46.5
Point 44 | -289.57 | -43.31
Point 45 | -325.57 | -31.31
Point 46 | -337.57 | -27.31
Point 47 | -370.57 | -16.31
Point 48 | -391.57 | -9.31
Regions
Material Points ?fﬁ?
Region | Fat Cla
) & (undraiyned) 48,2,1,17 611.79
Eeg"’” Clayey Sand 47,3,2,48 1,532.5
Region | FatCla
3 ° (undraiyned) 46,4,3,47 2,705.2
Region | Lean Cla
4 ° (undrainzled) 45,5,4,46 1,073.7
Region | FatCla
5eg (on draiyne d) 44,6,5,45 3,509.2
Region | Lean Cla
. & (undrain‘éd) 18,7,6,44 1,260.9
Region | Fat Clay 9,10,11,12,13,14,15,16,17,1 2,759.7
7 (undrained)
geg"’” Clayey Sand 7,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42 | 8,378




Current Slip Surface
Slip Surface: 7,384

FofS:2.38
Volume: 5,849.2838 ft*
Weight: 683,004.62 |bs

Resisting Moment: 17,015,925 Ibs-ft

Activating Moment: 7,205,425.5 |bs-ft

Resisting Force: 185,396.93 Ibs
Activating Force: 78,365.672 |bs
F of S Rank (Analysis): 1 of 21,609 slip surfaces
F of S Rank (Query): 1 of 21,609 slip surfaces
Exit: (-280, -49.122403) ft
Entry: (-493.69477, 9.66667) ft
Radius: 103.96458 ft
Center: (-374.71739, 24.363938) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(0 () (ps) (psf) (psf) (psf)

Slice 1 | -493.36144 | 9.333335 | -20.800104 | -469.09899 0 1,200
Slice 2 | -489.2006 | 5.1725 238.836 13.43565 0 1,200
Slice 3 | -481.5456 | -2.4825 716.508 887.42529 0 1,200
Slice4 | -476.2181 | -7.81 1,048.944 | 1,485.0921 0 1,200
Slice5 | -471.2181 | -12.81 1,360.944 | 2,287.2908 578.84572 0
Slice 6 | -464.9681 | -19.06 1,750.944 | 2,715.1434 0 1,200
Slice 7 | -459.4681 | -24.56 2,094.144 | 3,306.6607 0 1,200
Slice 8 | -454.7181 | -29.31 2,390.544 | 3,910.334 0 1,000
Slice9 | -451.35905 | -32.669052 | 2,600.1488 | 4,205.8477 0 1,200
i'('fe -449.25 -34.778103 | 2,419.0411 | 4,428.0034 0 1,200
i'l'ce _444.60905 | -39.419052 | 2,586.7354 | 4,772.2678 0 1,200
i'z'ce -439.81126 | -44.216842 | 2,760.097 | 5,184.8751 0 1,000
ig‘:e -434.45221 | -45.261844 | 2,713.9201 | 5,764.7777 0 1,000
i‘fe -427.75 -45.469828 | 2,962.1172 | 5,544.9221 0 1,000
i's'ce 421345 | -45.668588 | 2,974.5199 | 5,423.1125 0 1,000
i'éce -413.035 | -45.926464 | 2,990.6114 | 5,327.3802 0 1,000
i';ce -404.725 _46.18434 | 3,006.7028 | 5,231.8458 0 1,000
Slice

18 -396.07 _46.452922 | 3,023.4623 | 5,131.9218 0 1,000
ig‘:e -388.07 -46.701178 | 3,038.9535 | 5,038.6568 0 1,000
gl(;ce -381.07 -46.918403 | 3,052.5083 | 4,955.8937 0 1,000
g'l'ce -374.07 -47.135627 | 3,066.0631 | 4,871.7382 0 1,000
g'z'ce -369.51043 | -47.277119 | 3,074.8923 | 4,816.1053 0 1,000




Slice

- -364.59076 | -47.429787 | 3,084.4187 | 4,754.4076 1,043.5249
g'jlce -356.87054 | -47.669361 | 3,099.3681 | 4,653.2975 971.00284
ggce -349.15032 | -47.908935 | 3,114.3175 | 4,549.7707 896.97068
§I6ice -341.43011 | -48.148509 | 3,129.267 | 4,443.7667 821.39059
;';CG -334.57 -48.361392 | 3,142.5509 | 4,337.5068 746.6913

§I8ice -328.57 -48.547584 | 3,154.1693 | 4,231.7178 673.32701
ggce -321.68915 | -48.761111 | 3,167.4933 | 4,121.6424 596.2185

;'(‘)CG -313.92744 | -49.001973 | 3,182.5231 | 4,006.7393 515.02744
g'lice -306.63382 | -49.122403 | 3,190.038 | 3,893.2439 439.41181
g'zice -299.80829 | -49.122403 | 3,190.038 | 3,762.0377 357.42506
;gce -292.98276 | -49.122403 | 3,190.038 | 3,629.7176 274.74232
Slice | 784785 | -49.122403 | 3,190.038 | 3,428.3673 148.92467

34




Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 92+00

HV] Project Number: HG1710448

Elevation, Feet (MLLW)

Distance, Feet

Loading Condition: Long Term
Slip Surface: Circular
Color | Name Unit Cohesion' | Phi'
Weight | (psf) ©®)
(pcf)
Lean Clay 125 200 23
Fat Clay 115 200 18
Clayey Sand | 115 0 32
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Long Term
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 200 psf
Phi': 23 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 200 psf
Phi': 18 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid



Upper Left: (-520.01625, 153.9474) ft
Lower Left: (-520.01625, 33.6521) ft
Lower Right: (-192.19958, 33.6521) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-568, 7.45533) ft
Upper Right Coordinate: (-549, 7.45533) ft
Lower Left Coordinate: (-568, -60.97977) ft
Lower Right Coordinate: (-549, -60.97977) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (-600, 9.33333) ft
Right Coordinate: (100, -52.33333) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1l | -600 | 9

Coordinate2 | -450 | 9
Coordinate 3 | -430 | 2
Coordinate 4 | 100 2
Points

X (ft) Y (ft)
Point 1 -600 -6.31
Point 2 -600 -9.31
Point 3 -600 -16.31
Point 4 -600 -27.31
Point 5 -600 -31.31
Point 6 -600 -43.31
Point 7 -600 -47.31
Point 8 -175 -48.64333
Point 9 -600 9.33333
Point 10 | -563 9.33333
Point 11 | -557 8.66667




Point 12 | -548 8.66667
Point 13 | -544 9
Point 14 | -528 9
Point 15 | -515 9.66667
Point 16 | -448.5 | 9.66667
Point 17 | -400.57 | -6.31
Point 18 | -280 -47.31
Point 19 | -280 -50.5
Point 20 | -175 -50.33333
Point 21 | -160 -50.33333
Point 22 | -156 -51
Point 23 | -148 51
Point 24 | -138 -51.66667
Point 25 | -118 -52
Point 26 | -113 -50.33333
Point 27 | -82 -50.33333
Point 28 | -73 -51.33333
Point 29 | -32 -51.33333
Point 30 | -21 -51.33333
Point 31 | -13 -51
Point 32 | 15 51
Point 33 | 23 -51.33333
Point 34 | 31 -51.33333
Point 35 | 45 -52.33333
Point 36 | 73 -52.33333
Point37 | 75 -52.66667
Point 38 | 80 -52.66667
Point 39 | 82 -52.33333
Point 40 | 100 -52.33333
Point 41 | 100 -61.33333
Point 42 | -600 -61.33333
Point 43 | -280 -46.5
Point 44 | -289.57 | -43.31
Point 45 | -325.57 | -31.31
Point 46 | -337.57 | -27.31
Point 47 | -370.57 | -16.31
Point 48 | -391.57 | -9.31

Regions

Material Points Area (ft?)

Teg'on Fat Clay 48,2,1,17 611.79
geg'on g;any dey 47,3,2,48 1,532.5
geg"’” Fat Clay 46,4,3,47 2,705.2
Zeg'on Lean Clay | 45,5,4,46 1,073.7
Eeg'on Fat Clay 44,6,5,45 3,509.2
REBION | Lean Clay 18,7,6,44 1,260.9




6
Seg'on Fat Clay 9,10,11,12,13,14,15,16,17,1 2,759.7
geg'on g;anydey 7,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42 | 8,378

Current Slip Surface
Slip Surface: 26,352
FofS:1.72
Volume: 3,597.7186 ft*
Weight: 417,382.97 Ibs
Resisting Moment: 17,787,737 |bs-ft
Activating Moment: 10,369,497 Ibs-ft

Resisting Force: 96,046.248 lbs
Activating Force: 56,186.935 |bs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-310.06789, -36.477369) ft
Entry: (-479.97875, 9.66667) ft
Radius: 172.61875 ft
Center: (-356.10791, 129.88834) ft

Slip Slices
Base Normal Stress | Frictional Strength | Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice1 | -479.65348 | 9.333335 | -20.800104 | -67.738516 -22.009578 200
Slice2 | -476.467 | 6.2154542 | 173.75566 | 265.22035 29.718678 200
Slice 3 | -470.74458 | 0.88827582 | 506.17159 | 835.47706 106.99783 200
Slice4 | -465.02216 | -3.9821783 | 810.08793 | 1,352.1699 176.1331 200
Slice 5 | -460.17621 | -7.81 1,048.944 | 1,756.6907 229.96085 200
Slice 6 | -454.09574 | -12.135807 | 1,318.8744 | 2,193.8599 546.7516 0
Slice 7 | -449.25 -15.442288 | 1,344.1592 | 2,504.9734 725.35723 0
Slice 8 | -448.19317 | -16.11648 | 1,361.0754 | 2,562.2757 750.59326 0
Slice 9 | -444.90528 | -18.098737 | 1,407.2984 | 2,705.8227 421.91613 200
i'('fe -438.94317 | -21.518421 | 1,481.3971 | 2,867.7369 450.4491 200
i'l'ce -432.98106 | -24.632425 | 1,538.503 | 3,003.3037 475.94261 200
i'z'ce -428.71176 | -26.712741 | 1,791.6751 | 3,102.0714 425.77358 200
i's'fe -426.46175 | -27.739262 | 1,855.7299 | 3,123.3937 538.09137 200
i‘fe -421.67598 | -29.739262 | 1,980.5299 | 3,287.6542 554.84136 200
Slice

15 -414.97164 | -32.355016 | 2,143.753 | 3,537.9557 453.00391 200
i'éce -409.21098 | -34.331431 | 2,267.0813 | 3,698.5249 465.10421 200
i';ce -403.45033 | -36.084421 | 2,376.4679 | 3,839.2385 475.28296 200
i'éce -398.32 -37.473508 | 2,463.1469 | 3,948.559 482.63964 200
Slice




19 -393.82 -38.544778 | 2,529.9941 | 4,029.7188 487.2901 200
ggce -388.945 | -39.557254 | 2,593.1726 | 4,101.8941 490.21333 200
;'ice -383.695 | -40.490985 | 2,651.4375 | 4,161.8588 490.76563 200
g'zice -378.445 | -41.258613 | 2,699.3374 | 4,201.6499 488.13091 200
ggce -373.195 | -41.862368 | 2,737.0117 | 4,220.1278 481.89365 200
g'jlce -367.82 -42.310564 | 2,764.9792 | 4,215.5138 471.30727 200
ggce -362.32 -42.596646 | 2,782.8307 | 4,185.4034 455.7235 200
ggce -356.82 -42.707034 | 2,789.7189 | 4,128.1914 434.89609 200
g';ce -351.32 -42.642064 | 2,785.6648 | 4,042.8646 408.48897 200
§I8ice -345.82 -42.401538 | 2,770.656 | 3,928.6326 376.24941 200
ggce -340.32 -41.984719 | 2,744.6464 | 3,784.9718 338.02221 200
g'(‘)ce -334.57 -41.354787 | 2,705.3387 | 3,592.1351 288.13763 200
g'lice -328.57 -40.492589 | 2,651.5376 | 3,347.0102 225.97273 200
g'zice -322.98632 | -39.502515 | 2,589.757 | 3,097.6223 165.01543 200
g';ce -317.81895 | -38.409511 | 2,521.5535 | 2,849.656 106.60696 200
Slice | 31265158 | -37.149537 | 2,442.9311 | 2,577.4281 43.70073 200
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Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Bayport Ship Channel

cH

station Analyzed: 92+00

V] Project Number: HG1710448

oading Condition: Rapid Drawdown

Slip Surface: Circular
Color | Name Unit Cohesion' | Phi' | Cohesion | Phi R | Piezometric
Weight | (psf) ® | R (psh) ©®) Line After
(pcf) Drawdown

Lean Clay | 125 200 23 300 19 2
Fat Clay 115 200 18 300 14 2
Clayey Sand | 115 0 32 0.1 319 |2
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Rapid Drawdown
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Rapid Drawdown

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 200 psf

Phi': 23 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR:19°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 200 psf

Phi': 18 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR: 14°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 32 °



Phi-B: 0 °
Cohesion R: 0.1 psf
PhiR:31.9°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (-449.94274,151.23333) ft
Lower Left: (-449.94274,9.32857) ft
Lower Right: (-165.92983, 9.32857) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-574.99231, 7.86324) ft
Upper Right Coordinate: (-552.98645, 7.86324) ft
Lower Left Coordinate: (-574.99231, -59.87761) ft
Lower Right Coordinate: (-552.98645, -59.87761) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-600, 9.33333) ft
Right Coordinate: (100, -52.33333) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 12.49
Coordinate 2 | 100 12.49

Piezometric Line 2

Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 9
Coordinate2 | -450 | 9
Coordinate 3 | -415 | -3.69




| Coordinate 4 | 100 | -3.69 |

Points

X (ft) Y (ft)
Point 1 -600 -6.31
Point 2 -600 -9.31
Point 3 -600 -16.31
Point 4 -600 -27.31
Point 5 -600 -31.31
Point 6 -600 -43.31
Point 7 -600 -47.31
Point 8 -175 -48.64333
Point 9 -600 9.33333
Point 10 | -563 9.33333
Point 11 | -557 8.66667
Point 12 | -548 8.66667
Point 13 | -544 9
Point 14 | -528 9
Point 15 | -515 9.66667
Point 16 | -448.5 9.66667
Point 17 | -400.57 | -6.31
Point 18 | -280 -47.31
Point 19 | -280 -50.5
Point 20 | -175 -50.33333
Point 21 | -160 -50.33333
Point 22 | -156 -51
Point 23 | -148 -51
Point 24 | -138 -51.66667
Point 25 | -118 -52
Point 26 | -113 -50.33333
Point 27 | -82 -50.33333
Point 28 | -73 -51.33333
Point 29 | -32 -51.33333
Point 30 | -21 -51.33333
Point31 | -13 -51
Point 32 | 15 -51
Point 33 | 23 -51.33333
Point34 | 31 -51.33333
Point 35 | 45 -52.33333
Point36 | 73 -52.33333
Point37 | 75 -52.66667
Point 38 | 80 -52.66667
Point 39 | 82 -52.33333
Point 40 | 100 -52.33333
Point 41 | 100 -61.33333
Point 42 | -600 -61.33333
Point 43 | -280 -46.5
Point 44 | -289.57 | -43.31
Point45 | -325.57 | -31.31
Point 46 | -337.57 | -27.31
Point47 | -370.57 | -16.31




| Point 48 | -391.57 | -9.31
Regions
Material Points Area (ft?)

Teg'on Fat Clay 48,2,1,17 611.79
Region Clayey 47,3,2,48 1,532.5
2 Sand

geglon Fat Clay 46,4,3,47 2,705.2
Zeg'on Lean Clay | 45,5,4,46 1,073.7
Eeg'on Fat Clay 44,6,5,45 3,509.2
geglon Lean Clay | 18,7,6,44 1,260.9
Seg'on Fat Clay 9,10,11,12,13,14,15,16,17,1 2,759.7
geg'on g;anydey 7,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42 | 8,378

Current Slip Surface
Slip Surface: 22,857

FofS:1.50

Volume: 3,655.9036 ft*
Weight: 424,243.18 Ibs
Resisting Moment: 15,836,636 |bs-ft

Activating Moment: 10,527,021 lbs-ft

Resisting Force: 97,065.01 Ibs
Activating Force: 64,685.404 |bs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-315.76891, -34.577032) ft
Entry: (-479.26132, 9.66667) ft
Radius: 151.3785 ft
Center: (-364.73887, 108.6619) ft

Slip Slices
Base Normal Stress | Frictional Strength | Cohesive Strength
X (ft) Y (ft) PWP (psf) (psf) (psf) (psf)

Slice1l | -478.97148 | 9.333335 -20.800104 | -91.431504 -29.707897 200
Slice 2 | -476.10332 | 6.1977293 174.86169 | 238.1154 20.552376 200
Slice 3 | -470.9467 0.85538068 | 508.22425 | 799.993 94.801415 200
Slice 4 | -465.79007 | -3.9973486 | 811.03455 | 1,303.2147 159.91902 200
Slice 5 | -461.40442 | -7.81 1,048.944 1,695.7702 210.16658 200
Slice 6 | -457.23883 | -11.130953 | 1,256.1714 | 2,024.9303 480.37387 0

Slice 7 | -452.4403 | -14.686965 | 1,478.0666 | 2,379.0594 563.00277 0

Slice 8 | -449.25 -16.926714 | 1,414.8634 | 2,615.2626 390.03336 200
Slice 9 | -445.62921 | -19.24691 1,470.4217 | 2,758.8217 418.62654 200
:Sllcl)ce -439.88763 | -22.704663 | 1,546.3093 | 2,931.746 450.15569 200




Slice | -434.14605 | -25.828455 | 1,603.7789 | 3,079.0347 479.33968 200
11

i'zice -429.05321 | -28.353021 | 1,641.1733 | 3,170.587 649.19759 200
igce -424.60912 | -30.353021 | 1,662.6101 | 3,274.2008 684.07965 200
i'jlce -418.69354 | -32.719546 | 1,674.8371 | 3,398.2569 559.97303 200
i'sice -411.715 | -35.20175 | 1,966.3332 | 3,487.6261 494.29803 200
i'sice -404.5 -37.344643 | 2,100.0498 | 3,613.4709 491.74034 200
i';ce -398.32 -38.926824 | 2,198.7778 | 3,756.4778 506.12742 200
i';ce -393.82 -39.879272 | 2,258.2106 | 3,840.8977 514.2462 200
i';ce -388.945 | -40.745062 | 2,312.2359 | 3,914.3889 520.57108 200
ggce -383.695 | -41.501722 | 2,359.4514 | 3,972.6382 524.15617 200
;'ice -378.445 | -42.071782 | 2,395.0232 | 4,006.5058 523.60244 200
g'zice -373.195 | -42.457358 | 2,419.0832 | 4,013.9682 518.20955 200
ggce -367.82 -42.660239 | 2,431.7429 | 3,991.8854 506.92102 200
;'A‘fe -362.32 -42.672278 | 2,432.4941 | 3,936.7079 488.7487 200
ggce -356.82 -42.484244 | 2,420.7608 | 3,846.4699 463.24098 200
ggce -351.32 -42.095389 | 2,396.4963 | 3,719.7633 429.95551 200
;';CG -345.82 -41.50415 | 2,359.603 | 3,555.6966 388.63436 200
§I8ice -340.32 -40.70812 | 2,309.9307 | 3,353.964 339.22698 200
ggce -334.57 -39.648301 | 2,243.798 | 3,091.8016 275.53307 200
g'(‘)ce -328.57 -38.299716 | 2,159.6463 | 2,766.3128 197.1179 200
g'lice -323.11973 | -36.86061 | 2,069.8461 | 2,444.9567 121.88081 200
Slice | 31821918 | -35.368434 | 1,976.7343 | 2,136.9897 52.070144 200
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Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 98+00

HYV] Project Number: HG1710448

Loading Condition: Short Term
Slip Surface: Circular
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Short Term
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 3 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 33 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (undrained)
Model: Undrained (Phi=0)



Unit Weight: 125 pcf

Cohesion: 1,200 psf

Pore Water Pressure
Piezometric Line: 1

Fat Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (-443.82911, 229.6386) ft
Lower Left: (-443.82911, 33.88454) ft
Lower Right: (-206.00367, 33.88454) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-573.94258, 7.85919) ft
Upper Right Coordinate: (-555.4229, 7.85919) ft
Lower Left Coordinate: (-573.94258, -58.99534) ft
Lower Right Coordinate: (-555.04494, -58.99534) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-600, 9) ft
Right Coordinate: (100, -52) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 8

Coordinate 2 | -450
Coordinate 3 | -430
Coordinate 4 | 100

N[N | 0o




Points

X (ft) Y (ft)
Point 1 -600 -7.31
Point 2 -600 -10.31
Point 3 -600 -12.31
Point 4 -600 -16.31
Point 5 -600 -18.31
Point 6 -600 -21.31
Point 7 -600 -39.31
Point 8 -600 -50.31
Point 9 -600 -57.31
Point 10 | 100 -57.31
Point 11 | -600 -60
Point 12 | 100 -60
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -301.57 | -39.31
Point 16 | -355.57 | -21.31
Point 17 | -364.57 | -18.31
Point 18 | -370.57 | -16.31
Point 19 | -382.57 | -12.31
Point 20 | -388.57 | -10.31
Point 21 | -397.57 | -7.31
Point 22 | -447.5 9.33333
Point 23 | -600 9
Point 24 | -565 9
Point 25 | -559 8.66667
Point 26 | -518 9
Point 27 | -495 9.33333
Point 28 | -487 9.66667
Point 29 | -468 9.66667
Point 30 | -461 9.33333
Point 31 | -159 -50.33333
Point 32 | -153 -50.66667
Point 33 | -119 -50.66667
Point 34 | -114 -50
Point 35 | -104 -50
Point 36 | -99 -50.66667
Point 37 | -73 -50.66667
Point 38 | -63 -51.33333
Point 39 | -38 -51.33333
Point40 | 6 -51.66667
Point41 | 25 -53
Point42 | 33 -52.66667
Point43 | 41 -52.33333
Point44 | 74 -52
Point 45 | 100 -52

Regions
Material Points | Area (ft2) |



Region 1 Clayey Sand 20,2,1,21 620.79
Region 2 Silt 19,3,2,20 428.86
Region 3 Clayey Sand 18,4,3,19 893.72
Region 4 Lean Clay (undrained) | 17,5,4,18 464.86
Region 5 Silt 16,6,5,17 719.79
Region 6 Fat Clay (undrained) 15,7,6,16 4,885.7
Region 7 Silty Sand 9,11,12,10 1,883
Region 8 Lean Clay (undrained) | 7,15,14,13,8 3,472.9
Region 9 Fat Clay (undrained) 23,24,25,26,27,28,29,30,22,21,1 2,923.4
Region 10 | Clayey Sand 8,13,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,10,9 | 4,570.8
Current Slip Surface

Slip Surface: 17,708

FofS:2.51

Volume: 6,430.6525 ft?

Weight: 752,412.25 Ibs

Resisting Moment: 70,689,159 Ibs-ft

Activating Moment: 28,111,272 Ibs-ft

Resisting Force: 238,157.98 lbs

Activating Force: 95,027.475 lbs

F of S Rank (Analysis): 1 of 19,456 slip surfaces

F of S Rank (Query): 1 of 19,456 slip surfaces

Exit: (-248.92238, -50.457192) ft

Entry: (-498.56613, 9.2816475) ft

Radius: 275.58367 ft

Center: (-316.98888, 216.58833) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft) Y (ft) PWP (psf) (psf) (psf) (psf)

Slice 1 | -497.82925 | 8.6408238 | -39.987402 | -339.17445 0 1,200
Slice 2 | -496.04618 | 7.1057643 55.800309 -150.87069 0 1,200
Slice 3 | -491 2.9534257 | 314.90624 | 367.67498 0 1,200
Slice 4 | -482.33107 | -3.8073386 | 736.77793 | 1,187.8239 0 1,200
Slice 5 | -475.52958 | -8.81 1,048.944 1,940.873 579.2255 0
Slice6 | -471.92611 | -11.31 1,204.944 2,207.4774 626.45238 0
Slice 7 | -469.2276 | -13.123578 | 1,318.1112 | 2,390.6601 696.52139 0
Slice 8 | -466.15706 | -15.123578 | 1,442.9112 | 2,595.2006 748.30551 0
Slice9 | -462.65706 | -17.34185 1,581.3314 | 2,733.5063 0 1,200
il(l)ce -458.54791 | -19.84185 1,737.3314 | 3,093.5435 847.4554 0
i'l'ce -453.04791 | -23.040576 | 1,936.932 | 3,377.2199 0 1,200
Slice
12 -448.75 -25.451625 | 1,893.5609 | 3,655.8 0 1,200
il?l)ce -443.125 -28.384775 | 1,964.8715 | 3,831.2979 0 1,200
:SLIAIlce -434.375 -32.697594 | 2,061.4953 | 4,005.2267 0 1,200
i'_r'fe -427.75 -35.745365 | 2,355.3108 | 4,114.4203 0 1,200
Slice




16 -422.38739 | -38.021498 | 2,497.3414 | 4,247.2927 0 1,200
i';ce -415.65731 | -40.697288 | 2,664.3108 | 4,467.8149 0 1,200
i';ce -408.42238 | -43.356987 | 2,830.276 | 4,694.4945 0 1,200
i';ce -401.18746 | -45.790258 | 2,982.1121 | 4,896.0257 0 1,200
ggce -393.07 -48.243882 | 3,135.2182 | 5,091.0295 0 1,200
g'lice -386.85114 | -49.987111 | 3,243.9957 | 5,228.0558 0 1,200
g'zice -383.85114 | -50.757986 | 3,292.0983 | 5,279.7161 1,290.7741 0
;gce -376.57 -52.407363 | 3,395.0194 | 5,377.7208 1,287.5813 0
g'jlce -367.57 -54.296508 | 3,512.9021 | 5,470.5244 1,271.2948 0
ggce -360.07 -55.569011 | 3,592.3063 | 5,518.9446 1,251.1735 0
;'Eife -351.49509 | -56.795669 | 3,668.8498 | 5,556.8404 1,226.0754 0
g';ce -343.59933 | -57.680711 | 3,724.0764 | 5,557.0993 1,145.3998 0
;Igice -335.95763 | -58.315066 | 3,763.6601 | 5,528.8136 1,102.9903 0
;Igice -328.31594 | -58.735903 | 3,789.9203 | 5,470.8089 1,050.3358 0
g'(‘)ce -320.67424 | -58.944201 | 3,802.9182 | 5,382.3177 986.91835 0
g'lice -313.03254 | -58.940443 | 3,802.6836 | 5,262.6345 912.27856 0
g'zice -305.39085 | -58.724619 | 3,789.2163 | 5,111.1413 826.0304 0
g';ce -297.81689 | -58.301903 | 3,762.8387 | 4,916.3478 720.79246 0
guce -290.31068 | -57.675073 | 3,723.7245 | 4,678.2705 596.46654 0
ggce -283.27879 | -56.905866 | 3,675.7261 | 4,477.6383 520.76784 0
g'gce -276.1153 | -55.919063 | 3,614.1495 | 3,941.5259 212.60074 0
g';ce -268.34589 | -54.639698 | 3,534.3171 | 3,787.4405 164.38026 0
ggce -260.57649 | -53.130506 | 3,440.1436 | 3,603.2163 105.90062 0
Slice | 55780708 | -51.387601 | 3,331.3863 | 3,388.5665 37.13325 0
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 98+00

HYV] Project Number: HG1710448

Loading Condition: Short Term
Slip Surface: Block

Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) ©) | (psh)
(pcf)
] s 110 0 32
D Clayey Sand | 115 0 33
D Silty Sand | 120 0 32
D Lean Clay | 125 1,200
(undrained)
D Fat Clay 115 1,200
2.45 (undrained)
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Short Term - Block
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 33 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (undrained)



Model: Undrained (Phi=0)

Unit Weight: 125 pcf

Cohesion: 1,200 psf

Pore Water Pressure
Piezometric Line: 1

Fat Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits

Left Coordinate: (-600, 9) ft
Right Coordinate: (100, -52) ft

Slip Surface Block

Left Grid
Upper Left: (-462.96184, -37.90826) ft
Lower Left: (-462.96184, -58.16958) ft
Lower Right: (-418.02584, -58.16958) ft
XIncrements: 6
Y Increments: 6
Starting Angle: 115 °
Ending Angle: 135 °
Angle Increments: 2

Right Grid
Upper Left: (-316.97852, -42.41549) ft
Lower Left: (-316.97852, -59.00036) ft
Lower Right: (-280.0596, -59.00036) ft
XIncrements: 6
Y Increments: 6
Starting Angle: 0 °
Ending Angle: 45 °
Angle Increments: 2

Piezometric Lines
Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 8

Coordinate 2 | -450
Coordinate 3 | -430
Coordinate 4 | 100

N[N | 0o




Points

X (ft) Y (ft)
Point 1 -600 -7.31
Point 2 -600 -10.31
Point 3 -600 -12.31
Point 4 -600 -16.31
Point 5 -600 -18.31
Point 6 -600 -21.31
Point 7 -600 -39.31
Point 8 -600 -50.31
Point 9 -600 -57.31
Point 10 | 100 -57.31
Point 11 | -600 -60
Point 12 | 100 -60
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -301.57 | -39.31
Point 16 | -355.57 | -21.31
Point 17 | -364.57 | -18.31
Point 18 | -370.57 | -16.31
Point 19 | -382.57 | -12.31
Point 20 | -388.57 | -10.31
Point 21 | -397.57 | -7.31
Point 22 | -447.5 9.33333
Point 23 | -600 9
Point 24 | -565 9
Point 25 | -559 8.66667
Point 26 | -518 9
Point 27 | -495 9.33333
Point 28 | -487 9.66667
Point 29 | -468 9.66667
Point 30 | -461 9.33333
Point 31 | -159 -50.33333
Point 32 | -153 -50.66667
Point 33 | -119 -50.66667
Point 34 | -114 -50
Point 35 | -104 -50
Point 36 | -99 -50.66667
Point 37 | -73 -50.66667
Point 38 | -63 -51.33333
Point 39 | -38 -51.33333
Point40 | 6 -51.66667
Point41 | 25 -53
Point42 | 33 -52.66667
Point43 | 41 -52.33333
Point44 | 74 -52
Point 45 | 100 -52

Regions
Material Points | Area (ft2) |



Region 1 Clayey Sand 20,2,1,21 620.79
Region 2 Silt 19,3,2,20 428.86
Region 3 Clayey Sand 18,4,3,19 893.72
Region 4 Lean Clay (undrained) | 17,5,4,18 464.86
Region 5 Silt 16,6,5,17 719.79
Region 6 Fat Clay (undrained) 15,7,6,16 4,885.7
Region 7 Silty Sand 9,11,12,10 1,883
Region 8 Lean Clay (undrained) | 7,15,14,13,8 3,472.9
Region9 | Fat Clay (undrained) | 23,24,25,26,27,28,29,30,22,21,1 2,923.4
Region 10 | Clayey Sand 8,13,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,10,9 | 4,570.8
Current Slip Surface

Slip Surface: 13,985

FofS:2.45

Volume: 6,694.3554 ft?

Weight: 784,884.18 Ibs

Resisting Moment: 21,352,816 Ibs-ft

Activating Moment: 8,810,965.4 |bs-ft

Resisting Force: 227,631.44 |bs

Activating Force: 93,149.365 lbs

F of S Rank (Analysis): 1 of 21,609 slip surfaces

F of S Rank (Query): 1 of 21,609 slip surfaces

Exit: (-259.46964, -50.471721) ft

Entry: (-494.50964, 9.3537623) ft

Radius: 111.70889 ft

Center: (-365.56896, 24.310133) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft) Y (ft) PWP (psf) (psf) (psf) (psf)

Slice 1 | -493.83275 | 8.6768811 | -42.237382 | -412.73892 0 1,200
Slice 2 | -490.07794 | 4.9220633 192.06325 40.62143 0 1,200
Slice 3 | -482.42294 | -2.7329367 | 669.73525 | 927.23975 0 1,200
Slice 4 | -476.34587 | -8.81 1,048.944 1,870.3796 533.44655 0
Slice 5 | -473.84587 | -11.31 1,204.944 2,122.5483 573.38281 0
Slice 6 | -470.84587 | -14.31 1,392.144 2,408.6166 660.10502 0
Slice 7 | -468.42294 | -16.732937 | 1,543.3352 | 2,462.9573 0 1,200
Slice 8 | -467.42294 | -17.732937 | 1,605.7352 | 2,577.6357 0 1,200
Slice 9 | -465.34587 | -19.81 1,735.344 2,957.4171 763.63601 0
il(l)ce -462.42294 | -22.732937 | 1,917.7352 | 3,077.2895 0 1,200
i'l'ce -455.5 -29.655873 | 2,349.7265 | 3,801.4686 0 1,200
Slice
12 -448.75 -36.405873 | 2,520.6665 | 4,507.4168 0 1,200
il?l)ce -446.67294 | -38.482937 | 2,603.9015 | 4,692.6042 0 1,200
:Sllzllce -443.16986 | -41.986017 | 2,744.2818 | 4,952.4981 0 1,200
i'_r'fe -435.24692 | -45.130961 | 2,788.2517 | 5,716.05 0 1,200
Slice




16 -427.75 -45.800975 | 2,982.7809 | 5,522.36 0 1,200
i';ce -422.00875 | -46.314082 | 3,014.7987 | 5,448.6224 0 1,200
i';ce -415.02625 | -46.938122 | 3,053.7388 | 5,417.7264 0 1,200
i';ce -408.04375 | -47.562162 | 3,092.6789 | 5,387.7485 0 1,200
ggce -401.06125 | -48.186202 | 3,131.619 | 5,358.3995 0 1,200
;'ice -393.07 -48.900396 | 3,176.1847 | 5,325.1929 0 1,200
g'zice -385.57 -49.570686 | 3,218.0108 | 5,298.9739 0 1,200
ggce -379.18912 | -50.140958 | 3,253.5958 | 5,277.0877 0 1,200
;'A‘lce -373.18912 | -50.67719 | 3,287.0566 | 5,248.7516 1,273.9396 0
ggce -367.57 -51.179382 | 3,318.3934 | 5,209.3342 1,227.9913 0
ggce -360.07 -51.849672 | 3,360.2195 | 5,166.2947 1,172.8789 0
;';CG -351.71286 | -52.596566 | 3,406.8257 | 5,126.8073 1,116.9691 0
gg‘:e -343.99857 | -53.286007 | 3,449.8468 | 5,081.5752 1,059.6568 0
ggce -336.28429 | -53.975448 | 3,492.868 | 5,034.3247 1,001.0337 0
g'(‘)ce -328.57 -54.664889 | 3,535.8891 | 4,984.9144 941.00805 0
g'lice -320.85571 | -55.35433 | 3,578.9102 | 4,933.249 879.51788 0
g'zice -313.14143 | -56.043771 | 3,621.9313 | 4,879.2802 816.53195 0
g';ce -305.42714 | -56.733212 | 3,664.9524 | 4,823.009 752.05072 0
gice -300.27168 | -57.193966 | 3,693.7035 | 4,779.9672 705.42787 0
ggce -294.24492 | -57.73259 | 3,727.3136 | 4,716.0981 617.86112 0
g'gce -284.75824 | -58.565426 | 3,779.2826 | 4,640.6761 538.25841 0
g';ce -277.98935 | -58.142836 | 3,752.913 | 4,284.4801 332.16 0
ggce -271.85144 | -55.60043 | 3,594.2668 | 3,944.9287 227.72249 0
Slice | »63.50691 | -52.181291 | 3,380.9125 | 3,496.2929 74.928925 0
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Bayport Ship Channel
Station Analyzed: 98+00
HV] Project Number: HG1710448
Loading Condition: Long Term
Slip Surface: Circular
Color | Name Unit Cohesion' | Phi'
Weight | (psf) ©)
(pch)
Lean Clay | 125 200 23
Fat Clay 115 200 18
Silt 110 0 32
Clayey Sand | 115 0 33
Silty Sand 120 0 32
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Long Term
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 200 psf
Phi': 23 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 200 psf
Phi': 18 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb



Unit Weight: 115 pcf

Cohesion': 0 psf

Phi': 33 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid

Upper Left: (-493.03183, 156.31112) ft
Lower Left: (-493.03183, 12.4996) ft
Lower Right: (-229.87401, 12.4996) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-572, 6.44308) ft
Upper Right Coordinate: (-550, 6.44308) ft
Lower Left Coordinate: (-572, -58.3341) ft
Lower Right Coordinate: (-550, -58.3341) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (-600, 9) ft
Right Coordinate: (100, -52) ft

Piezometric Lines
Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 8
Coordinate2 | -450 | 8




Coordinate3 | -430 | 2
Coordinate 4 | 100 2
Points

X (ft) Y (ft)
Point 1 -600 -7.31
Point 2 -600 -10.31
Point 3 -600 -12.31
Point 4 -600 -16.31
Point 5 -600 -18.31
Point 6 -600 -21.31
Point 7 -600 -39.31
Point 8 -600 -50.31
Point 9 -600 -57.31
Point 10 | 100 -57.31
Point 11 | -600 -60
Point 12 | 100 -60
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -301.57 | -39.31
Point 16 | -355.57 | -21.31
Point 17 | -364.57 | -18.31
Point 18 | -370.57 | -16.31
Point 19 | -382.57 | -12.31
Point 20 | -388.57 | -10.31
Point 21 | -397.57 | -7.31
Point 22 | -447.5 9.33333
Point 23 | -600 9
Point 24 | -565 9
Point 25 | -559 8.66667
Point 26 | -518 9
Point 27 | -495 9.33333
Point 28 | -487 9.66667
Point 29 | -468 9.66667
Point 30 | -461 9.33333
Point 31 | -159 -50.33333
Point 32 | -153 -50.66667
Point 33 | -119 -50.66667
Point 34 | -114 -50
Point 35 | -104 -50
Point 36 | -99 -50.66667
Point 37 | -73 -50.66667
Point 38 | -63 -51.33333
Point 39 | -38 -51.33333
Point40 | 6 -51.66667
Point41 | 25 -53
Point42 | 33 -52.66667
Point43 | 41 -52.33333
Point44 | 74 -52
Point 45 | 100 -52




Regions

Material Points Area (ft?)

Region 1 Clayey Sand | 20,2,1,21 620.79
Region 2 Silt 19,3,2,20 428.86
Region 3 Clayey Sand | 18,4,3,19 893.72
Region 4 Lean Clay 17,5,4,18 464.86
Region 5 Silt 16,6,5,17 719.79
Region 6 Fat Clay 15,7,6,16 4,885.7
Region 7 Silty Sand 9,11,12,10 1,883

Region 8 Lean Clay 7,15,14,13,8 3,472.9
Region 9 Fat Clay 23,24,25,26,27,28,29,30,22,21,1 2,923.4
Region 10 | Clayey Sand | 8,13,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,10,9 | 4,570.8

Current Slip Surface

Slip Surface: 24,754

FofS:1.77

Volume: 3,088.7144 ft?
Weight: 354,868.11 |bs
Resisting Moment: 14,611,261 Ibs-ft

Activating Moment: 8,257,179.9 Ibs-ft

Resisting Force: 84,910.868 lbs
Activating Force: 48,147.036 lbs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-318.85814, -33.547286) ft
Entry: (-476.55549, 9.66667) ft
Radius: 159.69103 ft
Center: (-361.45292, 120.35824) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice1 | -475.74232 | 8.833335 | -52.000104 | -16.411325 -5.3323627 200

Slice 2 | -471.46457 | 4.7044488 | 205.64239 | 421.36055 70.091078 200

Slice 3 | -464.5 -1.5496058 | 595.8954 | 1,074.1438 155.39232 200

Slice 4 | -459.19011 | -5.9090546 | 867.92501 | 1,520.7681 212.12157 200

Slice5 | -455.31602 | -8.81 1,048.944 | 1,812.3539 495.76418 0

Slice 6 | -451.79437 | -11.31 1,204.944 | 2,070.9452 541.13761 0

Slice 7 | -450.16846 | -12.422552 | 1,274.3672 | 2,175.8682 585.44159 0

Slice 8 | -448.75 -13.351212 | 1,200.84 2,249.4657 680.98546 0

Slice9 | -445.77724 | -15.23866 | 1,257.837 | 2,385.1656 732.09577 0

i'(')ce -442.35277 | -17.31 1,317.6036 | 2,513.2805 507.53473 200

i'l'ce -437.90079 | -19.81 1,384.2631 | 2,623.7212 774.49941 0

i'z'ce _432.57526 | -22.591281 | 1,452.0227 | 2,780.0727 431.50961 200

i'g'ce -427.75 -24.899483 | 1,678.5277 | 2,883.1083 391.39196 200

ﬂce -422.707 | -27.08672 | 1,815.0113 | 3,018.1698 390.92991 200

Slice




15 -417.121 | -29.286039 | 1,952.2489 | 3,197.4492 404.59012 200
i'éce -411.535 | -31.247694 | 2,074.6561 | 3,356.4273 416.47271 200
i';ce -405.949 | -32.98082 | 2,182.8032 | 3,495.1135 426.39545 200
i';ce -400.363 | -34.493103 | 2,277.1696 | 3,613.0615 434.05759 200
igce -395.32 -35.683249 | 2,351.4347 | 3,702.0713 438.84843 200
g'(‘)ce -390.82 -36.592584 | 2,408.1772 | 3,765.0711 440.88156 200
;'1‘“" -385.57 -37.471994 | 2,463.0524 | 3,822.4955 441.70985 200
g'zice -379.57 -38.273032 | 2,513.0372 | 3,862.0267 438.31327 200
g';ce -373.57 -38.843992 | 2,548.6651 | 3,865.8014 427.96352 200
;'A‘fe -367.57 -39.187347 | 2,570.0905 | 3,826.7199 408.30363 200
ggce -364.36048 | -39.306185 | 2,577.5059 | 3,790.8762 394.24792 200
g'gce -361.45292 | -39.31 2,577.744 | 3,757.2745 383.2527 200
;'7‘“" -357.16244 | -39.267198 | 2,575.0731 | 3,698.4195 364.99738 200
ggce -352.94772 | -39.084515 | 2,563.6737 | 3,614.1805 341.33035 200
ggce -347.70317 | -38.717978 | 2,540.8018 | 3,482.324 305.91912 200
g'(‘fe -342.45862 | -38.177144 | 2,507.0538 | 3,321.5638 264.65034 200
g'ice -337.21407 | -37.460219 | 2,462.3177 | 3,131.9332 217.57126 200
g'zice -331.96952 | -36.564787 | 2,406.4427 | 2,913.7747 164.84215 200
gl;ce -326.72497 | -35.487767 | 2,339.2367 | 2,667.7164 106.72952 200
Slice 1 371.48042 | -34.225359 | 2,260.4624 | 2,394.6274 43.592862 200
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel
Station Analyzed: 98+00
HV] Project Number: HG1710448

Loading Condition: Rapid Drawdown
Slip Surface: Circular

Distance. Feet

Color | Name Unit Cohesion' | Phi' | Cohesion | Phi R | Piezometric
Weight | (psf) ©®) R (psf) ©®) Line After
(pcf) Drawdown
Lean Clay | 125 200 23 300 19 1
Fat Clay 115 200 18 300 14 1
Silt 110 0 32 0.1 319 |1
Clayey Sand | 115 0 33 0.1 329 |1
Silty Sand 120 0 32 0.1 319 |1
20 — 20
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Rapid Drawdown

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Infformation
File Version: 8.16
Title: Bayport Channel
Created By: Nishant Dayal
Last Edited By: Anil Raavi
Revision Number: 79
Date: 4/27/2018
Time: 11:08:27 AM
Tool Version: 8.16.1.13452
File Name: 098+00.gsz
Directory: G:\\HOUSTON\HOU PS\GEO\PROJECTS\2017\HG1710448 HSC-ECIP Preliminary Slope Evaluation — Barbours
Cut and Bayport Channels, TCB&GBA\Slope Stability\BSC\098+00\
Last Solved Date: 4/27/2018
Last Solved Time: 11:09:56 AM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Rapid Drawdown

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 200 psf

Phi': 23 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR:19°

Pore Water Pressure
Piezometric Line: 2
Piezometric Line After Drawdown: 1

Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 200 psf

Phi': 18 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR: 14°

Pore Water Pressure
Piezometric Line: 2
Piezometric Line After Drawdown: 1

Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 32 °



Phi-B: 0 °
Cohesion R: 0.1 psf
PhiR:31.9°
Pore Water Pressure
Piezometric Line: 2
Piezometric Line After Drawdown: 1

Clayey Sand

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 0 psf

Phi': 33 °

Phi-B: 0 °

Cohesion R: 0.1 psf

PhiR:32.9°

Pore Water Pressure
Piezometric Line: 2
Piezometric Line After Drawdown: 1

Silty Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 32 °

Phi-B: 0 °

Cohesion R: 0.1 psf

PhiR:31.9°

Pore Water Pressure
Piezometric Line: 2
Piezometric Line After Drawdown: 1

Slip Surface Grid

Upper Left: (-455.74787, 146.99344) ft
Lower Left: (-455.74787, 14.8442) ft
Lower Right: (-211.08753, 14.8442) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-573.00809, 7.1797) ft
Upper Right Coordinate: (-559.02196, 7.1797) ft
Lower Left Coordinate: (-573.00809, -59.27302) ft
Lower Right Coordinate: (-559.02196, -59.27302) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °



Slip Surface Limits

Left Coordinate: (-600, 9) ft
Right Coordinate: (100, -52) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 8
Coordinate 2 | -450 | 8
Coordinate 3 | -410 | -3.69
Coordinate 4 | 100 -3.69

Piezometric Line 2
Coordinates

X (ft) | Y (ft)
Coordinate1 | -600 | 12.49
Coordinate 2 | 100 12.49

Points
X (ft) Y (ft)

Point 1 -600 -7.31
Point 2 -600 -10.31
Point 3 -600 -12.31
Point 4 -600 -16.31
Point 5 -600 -18.31
Point 6 -600 -21.31
Point 7 -600 -39.31
Point 8 -600 -50.31
Point 9 -600 -57.31
Point 10 | 100 -57.31
Point 11 | -600 -60
Point 12 | 100 -60
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -301.57 | -39.31
Point 16 | -355.57 | -21.31
Point 17 | -364.57 | -18.31
Point 18 | -370.57 | -16.31
Point 19 | -382.57 | -12.31
Point 20 | -388.57 | -10.31
Point 21 | -397.57 | -7.31
Point 22 | -447.5 9.33333
Point 23 | -600 9
Point 24 | -565 9




Point 25 | -559 8.66667
Point 26 | -518 9
Point 27 | -495 9.33333
Point 28 | -487 9.66667
Point 29 | -468 9.66667
Point 30 | -461 9.33333
Point 31 | -159 -50.33333
Point 32 | -153 -50.66667
Point 33 | -119 -50.66667
Point34 | -114 -50
Point 35 | -104 -50
Point 36 | -99 -50.66667
Point37 | -73 -50.66667
Point 38 | -63 -51.33333
Point 39 | -38 -51.33333
Point40 | 6 -51.66667
Point41 | 25 -53
Point42 | 33 -52.66667
Point43 | 41 -52.33333
Point44 | 74 -52
Point 45 | 100 -52
Regions
Material Points Area (ft?)
Region 1 Clayey Sand | 20,2,1,21 620.79
Region 2 Silt 19,3,2,20 428.86
Region 3 Clayey Sand | 18,4,3,19 893.72
Region 4 Lean Clay 17,5,4,18 464.86
Region 5 Silt 16,6,5,17 719.79
Region 6 Fat Clay 15,7,6,16 4,885.7
Region 7 Silty Sand 9,11,12,10 1,883
Region 8 Lean Clay 7,15,14,13,8 3,472.9
Region 9 Fat Clay 23,24,25,26,27,28,29,30,22,21,1 2,923.4
Region 10 | Clayey Sand | 8,13,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,10,9 | 4,570.8

Current Slip Surface

Slip Surface: 9,903

FofS:1.49

Volume: 537.70945 ft?

Weight: 61,620.056 Ibs

Resisting Moment: 1,494,359.3 |bs-ft
Activating Moment: 1,001,249.6 |bs-ft
Resisting Force: 20,527.747 lbs

Activating Force: 13,765.093 lbs

F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-389.45041, -10.01653) ft

Entry: (-456.0447, 9.33333) ft

Radius: 66.80207 ft

Center: (-406.8158, 54.488972) ft




Slip Slices

Base Normal Stress | Frictional Strength | Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)
Slice 1 | -455.41614 | 8.666665 -41.599896 | -51.043013 -16.58488 200
Slice 2 | -453.59069 | 6.8254192 | 73.293842 | 148.79086 0 216.26201
Slice 3 | -451.1969 | 4.5863734 | 213.0103 | 386.34594 0 251.87652
Slice 4 | -448.75 2.5134009 | 294.42171 | 594.53541 97.512852 200
Slice 5 | -446.4058 | 0.69954262 | 359.31423 | 742.66903 124.55952 200
Slice 6 | -444.2174 | -0.84539959 | 411.36448 | 829.85494 135.97579 200
Slice 7 | -442.029 | -2.263904 | 456.14585 | 905.9787 146.15955 200
Slice 8 | -439.8406 | -3.5652649 | 494.19266 | 972.66228 155.4642 200
Slice 9 | -437.6522 | -4.7572206 | 525.94979 | 1,031.1017 164.13382 200
i'('fe -435.4638 | -5.8462697 | 551.79083 | 1,082.1313 172.31807 200
i'l'ce -433.2754 | -6.8379054 | 572.03161 | 1,126.2705 180.08313 200
i'z'ce -431.04004 | -7.754128 | 587.14778 | 1,165.5543 375.6216 0
igce -428.7577 | -8.5951762 | 597.15307 | 1,196.554 389.2555 0
i'fe -426.47537 | -9.3435607 | 601.83114 | 1,220.4959 401.76558 0
i's'ce -424.19303 | -10.002512 | 601.36775 | 1,236.7731 412.63703 0
i'éce -421.96421 | -10.563277 | 596.15867 | 1,243.2865 404.37034 0
i'7'°e -419.7889 | -11.031909 | 586.55199 | 1,239.5623 408.04612 0
i'éce -417.61359 | -11.425439 | 572.62768 | 1,226.698 408.70851 0
igce -415.43828 | -11.745207 | 554.46279 | 1,203.7676 405.73065 0
;'('fe -413.26297 | -11.992277 | 532.11857 | 1,169.8767 398.5155 0
g'l'ce -411.08766 | -12.16746 | 505.64156 | 1,124.229 386.53634 0
;'Z'CG -409.215 | -12.265379 | 535.10364 | 1,071.7587 335.33928 0
;'?'fe -407.94457 | -12.301796 | 537.37608 | 1,043.217 316.0845 0
gl;lce -406.8158 | -12.31 537.888 | 1,030.2164 307.64096 0
;I;ce -405.09716 | -12.282322 | 536.16092 | 1,003.1838 291.82828 0
;'E'fe -402.94654 | -12.192249 | 530.54032 | 958.52263 267.43303 0
Slice
- -400.79593 | -12.032542 | 520.57464 | 900.68925 237.52197 0
g'éce -398.64531 | -11.8027 506.23245 | 829.84739 202.21706 0
;gce -396.40496 | -11.486324 | 486.49063 | 742.51982 159.98479 0
g'(')ce -394.07487 | -11.076084 | 460.89165 | 638.3177 110.8681 0
Slice
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Elevation, Feet (MLLW)

} ( ; { f » / / / Project Name: HSC-ECIP Preliminary Slope Evaluation
} f { { { ) / // / / Location: Bayport Ship Channel
BN T Station Analyzed: 110+00
=l m HV] Project Number: HG1710448
{ | 233 | [l Loading Condition: Short Term
NV / Slip Surface: Circular
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/ // / / / Color | Name Unit Cohesion' | Phi' | Cohesion
T Weight |G=0 | ©) | (peD
s C
( | \ / /// / Silt 110 0 33
| \V%\’) /% Silty Sand 120 0 31
BEs W,
=Y o 113
9—83 /

22 — 22

14 — 14

6 El12.0 16 §

2 Y j

-10 —-10 \%
T =

-18 —-18 8

26 2 ™=
— -

-34 —1-34 ,8

42 —1-42 %

50 A AR A NN A T T T A R L e ea

-58 —1-58

-66 _— 56

-600 -550 -500 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 50 100

Distance, Feet



Short Term
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File Version: 8.16
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Created By: Nishant Dayal
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)

F of S Distribution

F of S Calculation Option: Constant
Advanced

Number of Slices: 30

F of S Tolerance: 0.001

Minimum Slip Surface Depth: 1 ft

Search Method: Linear Search

Must Obtain Factor of Safety at Lambda: 0.2

Lambda
Lambda 1: -1
Lambda 2:-0.8
Lambda 3:-0.6
Lambda 4: -0.4
Lambda 5:-0.2
Lambda 6: 0
Lambda 7: 0.2
Lambda 8: 0.4
Lambda 9: 0.6
Lambda 10: 0.8
Lambda 11: 1
Materials
Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 33 °
Phi-B: 0 °
Pore Water Pressure
Piezometric Line: 1
Silty Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 31°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Fat Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Lean Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf



Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (-492, 171.98336) ft
Lower Left: (-492, 19.453) ft
Lower Right: (-229, 19.453) ft
Grid Horizontal Increment: 20
Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-576.03354, 6.56951) ft
Upper Right Coordinate: (-555.05901, 6.56951) ft
Lower Left Coordinate: (-576.03354, -65.73101) ft
Lower Right Coordinate: (-555.05901, -65.73101) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-600, 10.66667) ft
Right Coordinate: (100, -51.66667) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 10
Coordinate 2 | -460 | 10
Coordinate 3 | -430 | 2
Coordinate 4 | 100 2

Points
X (ft) Y (ft)
Point1 | -600 -12.31
Point2 | -600 -29.31
Point3 | -600 -33.31
Point4 | -600 -53.31
Point 5 100 -53.31
Point6 | -600 -63.31




Point 7 100 -63.31
Point 8 -600 -65.31
Point 9 100 -65.31
Point 10 | -175 -48.31
Point 11 | -600 -7.31
Point 12 | -280 -50.5
Point 13 | -280 -46.5
Point 14 | -319.57 | -33.31
Point 15 | -331.57 | -29.31
Point 16 | -382.57 | -12.31
Point 17 | -397.57 | -7.31
Point 18 | -453.5 11.33333
Point 19 | -600 10.66667
Point 20 | -550 11
Point 21 | -542 11.33333
Point 22 | -532 11.33333
Point 23 | -523 10.66667
Point 24 | -518 10.66667
Point 25 | -512 11
Point 26 | -501 11
Point 27 | -493 12.33333
Point 28 | -491 12.33333
Point 29 | -487 11.33333
Point 30 | -183 -50.33333
Point 31 | -182 -51.33333
Point 32 | -180 -51.66667
Point 33 | -166 -51.66667
Point 34 | -139 -51.66667
Point 35 | -111 -51.66667
Point 36 | -89 -52
Point37 | -84 -52
Point 38 | -77 -51
Point 39 | -41 -51
Point40 | -34 -51.33333
Point 41 | -20 -51.66667
Point42 | -4 -51.66667
Point43 | 9 -52
Point44 | 13 -52.33333
Point 45 | 57 -52.33333
Point 46 | 59 -52
Point47 | 77 -52
Point 48 | 100 -51.66667
Regions
Material Points ?1:;62?
Region Fat Cla
) g (Undra‘i’ned) 1,2,15,16 4,129.8
Region Lean Cla
5 g (undrain\éd) 2,3,14,15 1,097.7
Region




3 Silty Sand 4,6,7,5 7,000
Region Fat Clay
4 (Undrained) 6,8,9,7 1,400
Eeg'on silt 11,1,16,17 1,049.7
Region | Fat Clay 19,20,21,22,23,24,25,26,27,28,29,18,17,11 3,219.9
6 (Undrained)
Region | Fat Clay 3,14,13,12,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,5,4 | 6,867.3
7 (Undrained)
Current Slip Surface
Slip Surface: 24,852
FofS:2.33
Volume: 8,391.3637 ft3
Weight: 973,228.29 Ibs
Resisting Moment: 59,558,010 lbs-ft
Activating Moment: 25,563,732 Ibs-ft
Resisting Force: 269,394.31 Ibs
Activating Force: 116,391.74 Ibs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-270.84195, -50.484264) ft
Entry: (-504.64137, 11) ft
Radius: 199.58178 ft
Center: (-347.35, 133.85077) ft
Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
() (" (ps) (psf) (psf) (psf)
Slice 1 | -504.24828 | 10.5 -31.2 -596.62301 0 1,200
Slice 2 | -502.42759 | 8.2375439 109.97726 | -313.81235 0 1,200
Slice 3 | -497 1.9372658 | 503.11461 | 537.18232 0 1,200
Slice 4 | -492 -3.6525309 | 851.91793 1,287.9918 0 1,200
Slice 5 | -489.72024 | -6.0072528 | 998.85258 | 1,532.3728 0 1,200
Slice 6 | -487.72024 | -8.0226098 | 1,124.6108 | 1,976.3672 553.13705 0
Slice 7 | -485.12703 | -10.52261 1,280.6108 | 2,207.5138 601.93782 0
Slice 8 | -479.76024 | -15.409415 | 1,585.5475 | 2,534.6291 0 1,200
Slice9 | -472.77257 | -21.332621 | 1,955.1556 | 3,222.239 0 1,200
i'('fe -465.7849 | -26.733206 | 2,292.1521 | 3,845.6675 0 1,200
illlce -461.14554 | -30.105073 | 2,502.5566 | 4,296.4889 0 1,000
Slice
12 -458.19601 | -32.105073 | 2,424.9008 | 4,544.1338 0 1,000
:Slgce -454.94601 | -34.235627 | 2,498.5315 | 4,750.1707 0 1,200
illce -449.58333 | -37.498089 | 2,605.2828 | 4,984.2278 0 1,200
ilslce -441.75 -41.938202 | 2,742.2588 | 5,215.3908 0 1,200
:Sllslce -433.91667 | -45.927432 | 2,852.9674 | 5,402.0262 0 1,200




Slice

i -427.75 -48.803776 | 3,170.1556 | 5,523.5177 0 1,200
i';ce -421.07949 | -51.552085 | 3,341.6501 | 5,710.2505 0 1,200
i';ce -411.88673 | -54.941344 | 3,553.1399 | 5,973.5545 1,454.3318 0
;'(i)ce -402.34224 | -57.941027 | 3,740.3201 | 6,234.7896 1,498.8285 0
g'lice -393.82 -60.207358 | 3,881.7392 | 6,432.4154 1,532.6009 0
g'zice -386.32 -61.852081 | 3,984.3699 | 6,575.4288 1,556.8653 0
;gce -380.45611 | -62.954406 | 4,053.155 | 6,663.3026 1,568.3349 0
g'jlce -373.83333 | -63.913801 | 4,113.0212 | 6,728.0244 0 1,200
ggce -364.81554 | -64.913801 | 4,175.4212 | 6,756.6446 0 1,200
§I6ice -355.98776 | -65.31 4,200.144 | 6,754.4843 0 1,200
;';CG -347.35 -65.31 4,200.144 | 6,616.5098 0 1,200
gg‘:e -338.71224 | -65.31 4,200.144 | 6,473.7843 0 1,200
ggce -332.98168 | -65.208103 | 4,193.7856 | 6,427.5227 0 1,200
g'(‘)ce -328.57 -64.822626 | 4,169.7318 | 6,311.8624 0 1,200
g'lice -322.57 -64.163617 | 4,128.6097 | 6,127.8262 0 1,200
g'zice -317.96389 | -63.549095 | 4,090.2635 | 5,975.6139 0 1,200
g';ce -312.722 | -62.669355 | 4,035.3677 | 5,770.7346 1,042.7136 0
gice -305.45045 | -61.247886 | 3,946.6681 | 5,458.1657 908.1994 0
ggce -298.17889 | -59.542651 | 3,840.2614 | 5,098.517 756.03621 0
g'gce -290.90733 | -57.546053 | 3,715.6737 | 4,691.1947 586.15215 0
g';ce -283.63578 | -55.248847 | 3,572.3281 | 4,253.4159 409.23882 0
ggce -279.02052 | -53.666914 | 3,473.6154 | 3,689.4097 129.6623 0
Slice | 57444149 | -51.897132 | 3,363.181 | 3,653.5422 0 1,200

39
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Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel
Station Analyzed: 110+00
HV] Project Number: HG1710448
Loading Condition: Short Term

Slip Surface: Block

450

Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) ©) | (psh)
(pcf)
Silt 110 0 33
Silty Sand | 120 0 31
. Fat Clay 115 1,200
(Undrained)
. Lean Clay | 125 1,000
(undrained)
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Distance, Feet

Elevation, Feet (MLLW)



Short Term - Block
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack
Tension Crack Option: (none)

F of S Distribution

F of S Calculation Option: Constant
Advanced

Number of Slices: 30

F of S Tolerance: 0.001

Minimum Slip Surface Depth: 1 ft

Search Method: Linear Search

Must Obtain Factor of Safety at Lambda: 0.2

Lambda
Lambda 1: -1
Lambda 2:-0.8
Lambda 3:-0.6
Lambda 4: -0.4
Lambda 5:-0.2
Lambda 6: 0
Lambda 7: 0.2
Lambda 8: 0.4
Lambda 9: 0.6
Lambda 10: 0.8
Lambda 11: 1
Materials
Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 33 °
Phi-B: 0 °
Pore Water Pressure
Piezometric Line: 1
Silty Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 31°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Fat Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Lean Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf



Cohesion: 1,000 psf
Pore Water Pressure

Slip Su

Piezometric Line: 1

rface Limits

Left Coordinate: (-600, 10.66667) ft

Right

Slip Su

Coordinate: (100, -51.66667) ft

rface Block

Left Grid

Right

Upper Left: (-456, -45.97041) ft
Lower Left: (-456, -65.96841) ft
Lower Right: (-418, -65.96841) ft
X Increments: 6

Y Increments: 8

Starting Angle: 115 °

Ending Angle: 135 °

Angle Increments: 2

Grid

Upper Left: (-324, -45.47946) ft
Lower Left: (-324, -65.48944) ft
Lower Right: (-284, -65.48944) ft
X Increments: 6

Y Increments: 8

Starting Angle: 0 °

Ending Angle: 45 °

Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)

Coordinate 1 | -600 | 10

Coordinate 2 | -460 | 10

Coordinate 3 | -430 | 2

Coordinate 4 | 100 2

Points
X (ft) Y (ft)
Point 1 -600 -12.31
Point 2 -600 -29.31
Point 3 -600 -33.31
Point 4 -600 -53.31
Point 5 100 -53.31
Point 6 -600 -63.31
Point 7 100 -63.31




Point8 | -600 -65.31
Point9 | 100 -65.31
Point 10 | -175 -48.31
Point 11 | -600 7.31
Point 12 | -280 -50.5
Point 13 | -280 -46.5
Point 14 | -319.57 | -33.31
Point 15 | -331.57 | -29.31
Point 16 | -382.57 | -12.31
Point 17 | -397.57 | -7.31
Point 18 | -453.5 | 11.33333
Point 19 | -600 10.66667
Point 20 | -550 11
Point 21 | -542 11.33333
Point 22 | -532 11.33333
Point 23 | -523 10.66667
Point 24 | -518 10.66667
Point 25 | -512 11
Point 26 | -501 11
Point 27 | -493 12.33333
Point 28 | -491 12.33333
Point 29 | -487 11.33333
Point 30 | -183 -50.33333
Point 31 | -182 -51.33333
Point 32 | -180 -51.66667
Point 33 | -166 -51.66667
Point 34 | -139 -51.66667
Point 35 | -111 -51.66667
Point 36 | -89 52
Point 37 | -84 52
Point 38 | -77 51
Point 39 | -41 -51
Point 40 | -34 -51.33333
Point 41 | -20 -51.66667
Point42 | -4 -51.66667
Point43 | 9 52
Point 44 | 13 -52.33333
Point 45 | 57 -52.33333
Point 46 | 59 52
Point 47 | 77 52
Point 48 | 100 -51.66667
Regions
Material Points ?fﬁ?
Region Fat Cla
) & (Undra‘i’ned) 1,2,15,16 4,129.8
Region Lean Cla
5 8 (undrain‘éd) 2,3,14,15 1,097.7
geglon Silty Sand 4,6,7,5 7,000




Region | Fat Clay 6,8,9,7 1,400
4 (Undrained)
Eeg'on silt 11,1,16,17 1,049.7
Region | Fat Clay 19,20,21,22,23,24,25,26,27,28,29,18,17,11 3,219.9
6 (Undrained)
Region | Fat Clay 3,14,13,12,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,5,4 | 6,867.3
7 (Undrained)
Current Slip Surface
Slip Surface: 2,117
FofS:2.31
Volume: 9,903.9711 ft3
Weight: 1,150,475.2 |bs
Resisting Moment: 32,040,958 Ibs-ft
Activating Moment: 13,975,190 lbs-ft
Resisting Force: 281,784.78 lbs
Activating Force: 123,309.97 Ibs
F of S Rank (Analysis): 1 of 35,721 slip surfaces
F of S Rank (Query): 1 of 35,721 slip surfaces
Exit: (-260.43635, -50.466385) ft
Entry: (-513.86481, 10.8964) ft
Radius: 123.09521 ft
Center: (-376.00722, 26.237097) ft
Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(0 () (ps) (psf) (psf) (psf)
Slice1 | -513.41661 | 10.4482 -27.967694 | -468.09127 0 1,200
Slice 2 | -512.4842 9.515795 30.214392 | -353.33322 0 1,200
Slice 3 | -506.5 3.53159 403.62878 339.48133 0 1,200
Slice 4 | -498.32921 | -4.639205 913.48639 1,316.2544 0 1,200
Slice5 | -494.32921 | -8.639205 1,163.0864 | 2,082.8017 597.2701 0
Slice 6 | -492 -10.96841 1,308.4288 | 2,324.6726 659.95643 0
Slice 7 | -490.82921 | -12.139205 | 1,381.4864 | 2,432.2568 682.37828 0
Slice 8 | -488.82921 | -14.139205 | 1,506.2864 | 2,377.568 0 1,200
Slice9 | -483.6646 -19.303808 | 1,828.5576 | 2,886.1536 0 1,200
:Sllolce -476.99381 | -25.974603 | 2,244.8152 | 3,600.3179 0 1,200
i'l'ce -471.65841 | -31.31 2,577.744 | 4,264.5053 0 1,000
ilzlce -464.82921 | -38.139205 | 3,003.8864 | 4,916.7884 0 1,200
Slice
13 -456.75 -46.21841 3,224.641 5,754.1129 0 1,200
:Sllzllce -451.57921 | -51.389205 | 3,445.5476 | 6,216.9512 0 1,200
i'_r'fe -444.65841 | -58.31 3,741.2178 | 6,520.7807 1,670.1299 0
iléce -438.65841 | -64.31 3,997.5497 | 7,129.2593 0 1,200
:Sll7lce -437.32921 | -65.31 4,035.1574 | 8,159.3515 0 1,200




Slice

e -433.5 -65.31 3,975.6697 | 8,023.6445 0 1,200
igce -427.75 -65.31 4,200.144 | 7,819.9262 0 1,200
;'(‘Jce -420.29276 | -65.31 4,200.144 | 7,666.6431 0 1,200
Sice | -409.87828 | -65.31 4,200.144 | 7,519.5293 0 1,200
;'Zice -401.12052 | -65.23769 | 4,195.6319 | 7,409.234 0 1,200
ggce -393.82 -65.089008 | 4,186.3541 | 7,293.9305 0 1,200
ggce -386.32 -64.936264 | 4,176.8228 | 7,180.033 0 1,200
;'Sice -378.32 -64.773336 | 4,166.6562 | 7,049.2957 0 1,200
;'éce -369.82 -64.600225 | 4,155.8541 | 6,900.9114 0 1,200
3'7“ -361.32 -64.427115 | 4,145.052 | 6,749.1666 0 1,200
;gce -352.82 -64.254004 | 4,134.2499 | 6,593.6917 0 1,200
;gce -344.32 -64.080894 | 4,123.4478 | 6,434.1903 0 1,200
gl(;ce -335.82 -63.907783 | 4,112.6457 | 6,270.4463 0 1,200
;'ice -325.57 -63.699032 | 4,099.6196 | 6,046.9643 0 1,200
g'zice -316.29448 | -63.510127 | 4,087.8319 | 5,837.7277 0 1,200
ggce -309.74344 | -63.376709 | 4,079.5066 | 5,700.7931 0 1,200
;'A‘lce -302.5176 | -63.229548 | 4,070.3238 | 5,538.6812 882.27811 0

ggce -294.61698 | -63.068644 | 4,060.2834 | 5,366.101 784.61435 0

§I6ice -285.33333 | -60.779054 | 3,917.4129 | 5,089.138 704.04345 0

;';CG -276.82536 | -57.254936 | 3,697.508 | 4,183.0237 291.72728 0

ggce -270.47608 | -54.624979 | 3,533.3987 | 3,823.5023 174.31183 0

Slice | 263.8689 | -51.888192 | 3,362.6232 | 3,667.2934 0 1,200

39




Elevation, Feet (MLLW)

Location: Bayport Ship Channel
Station Analyzed: 110+00
HYV] Project Number: HG1710448

Loading Condition: Long Term
Slip Surface: Circular

Distance, Feet

Color | Name Unit Cohesion' | Phi'
Weight | (psf) ©)
(pcf)
D Silt 110 0 33
D Fat Clay | 115 200 18
D Lean Clay | 125 200 23
D Silty Sand | 120 0 31
21— —22
14— — 14
T ————— il —
‘= — R El 2.0' —6
2 = Fat Clay \V\ ; 15
S Silt ) —-10
Ea— N _]
e Fat Clay ™. |18
f— \'
26— == N —1 26
g ——— Lean Clay ™
] E— Fat Clay 4 \ ™
P — il I A R A R AR NI AR A A T N N N TR TR e
_58 — — . — _58
— —— Sﬂty Sa\nd .l —]
-66 ‘ - -66
-600 -500 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 50 100

Project Name: HSC-ECIP Preliminary Slope Evaluation

Elevation, Feet (MLLW)



Long Term
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: No
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Silt
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 33 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 200 psf
Phi': 18 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 200 psf
Phi': 23 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Sand
Model: Mohr-Coulomb



Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 31°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (-493.09257, 219.03047) ft
Lower Left: (-493.09257, 37.21206) ft
Lower Right: (-212.2191, 37.21206) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 25

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-574.0045, 9.47012) ft
Upper Right Coordinate: (-556.92375, 9.47012) ft
Lower Left Coordinate: (-574.0045, -61.33591) ft
Lower Right Coordinate: (-556.92375, -61.33591) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-600, 10.66667) ft
Right Coordinate: (100, -51.66667) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 10
Coordinate 2 | -460 | 10
Coordinate 3 | -430 | 2
Coordinate 4 | 100 2

Points
X (ft) Y (ft)
Point 1 -600 -12.31
Point 2 -600 -29.31
Point 3 -600 -33.31




Point 4 -600 -53.31
Point 5 100 -53.31
Point 6 -600 -63.31
Point 7 100 -63.31
Point 8 -600 -65.31
Point 9 100 -65.31
Point 10 | -175 -48.31
Point 11 | -600 -7.31
Point 12 | -280 -50.5
Point 13 | -280 -46.5
Point 14 | -319.57 | -33.31
Point 15 | -331.57 | -29.31
Point 16 | -382.57 | -12.31
Point 17 | -397.57 | -7.31
Point 18 | -453.5 11.33333
Point 19 | -600 10.66667
Point 20 | -550 11
Point 21 | -542 11.33333
Point 22 | -532 11.33333
Point 23 | -523 10.66667
Point 24 | -518 10.66667
Point 25 | -512 11
Point 26 | -501 11
Point 27 | -493 12.33333
Point 28 | -491 12.33333
Point 29 | -487 11.33333
Point 30 | -183 -50.33333
Point 31 | -182 -51.33333
Point 32 | -180 -51.66667
Point 33 | -166 -51.66667
Point 34 | -139 -51.66667
Point 35 | -111 -51.66667
Point 36 | -89 -52
Point37 | -84 -52
Point 38 | -77 -51
Point 39 | -41 -51
Point40 | -34 -51.33333
Point41 | -20 -51.66667
Point42 | -4 -51.66667
Point43 | 9 -52
Point44 | 13 -52.33333
Point 45 | 57 -52.33333
Point 46 | 59 -52
Point47 | 77 -52
Point 48 | 100 -51.66667
Regions
Material Points Area (ft?)
Region 1 | Fat Clay 1,2,15,16 4,129.8
Region 2 | Lean Clay | 2,3,14,15 1,097.7




Region 3 | Silty Sand | 4,6,7,5 7,000
Region 4 | Fat Clay 6,8,9,7 1,400
Region 5 | Silt 11,1,16,17 1,049.7
Region 6 | Fat Clay 19,20,21,22,23,24,25,26,27,28,29,18,17,11 3,219.9
Region 7 | Fat Clay 3,14,13,12,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,5,4 | 6,867.3
Current Slip Surface
Slip Surface: 28,719
FofS:1.56
Volume: 5,264.1912 ft3
Weight: 607,539.23 Ibs
Resisting Moment: 35,788,839 |bs-ft
Activating Moment: 22,919,789 Ibs-ft
Resisting Force: 130,695.61 Ibs
Activating Force: 83,885.787 Ibs
F of S Rank (Analysis): 1 of 31,616 slip surfaces
F of S Rank (Query): 1 of 31,616 slip surfaces
Exit: (-280, -48.950173) ft
Entry: (-495.29201, 11.951329) ft
Radius: 257.32418 ft
Center: (-324.56849, 204.485) ft
Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(0 () (ps) (psf) (psf) (psf)
Slicel | -494.17887 | 10.975664 | -60.881458 | 18.379357 5.971815 200
Slice 2 | -493.03287 | 9.9715353 1.7761993 136.39485 43.740251 200
Slice 3 | -492 9.0861998 57.021133 232.60228 57.049776 200
Slice4 | -489 6.5677106 214.17486 | 455.18751 78.309757 200
Slice 5 | -482.92859 | 1.7262098 516.28451 924.29707 132.57132 200
Slice 6 | -474.78577 | -4.3818362 | 897.42658 1,573.4483 219.65278 200
Slice 7 | -466.95171 | -9.81 1,236.144 2,109.0047 566.84239 0
Slice 8 | -461.59453 | -13.313188 | 1,454.7429 | 2,498.0929 339.00498 200
Slice 9 | -456.75 -16.262446 | 1,584.6966 | 2,806.0435 396.83967 200
:Sllolce -449.9276 -20.201657 | 1,716.9788 | 3,097.8685 448.67825 200
i'l'ce -442.78281 | -24.042751 | 1,837.7737 | 3,263.5376 463.25877 200
ilzlce -435.63802 | -27.600352 | 1,940.8786 | 3,403.7623 475.31973 200
:SLIE;ce -431.03281 | -29.779375 | 2,000.219 3,458.3255 618.92949 200
i‘fe -427.75 -31.233644 | 2,073.7794 | 3,524.1111 615.62928 200
Slice
15 -424.20048 | -32.76427 2,169.2904 | 3,617.3847 614.67956 200
iléce -419.73459 | -34.570507 | 2,281.9996 | 3,791.0823 490.33068 200
:SL|7|ce -413.40185 | -36.995823 | 2,433.3394 | 3,980.9916 502.86269 200
iléce -407.06911 | -39.232479 | 2,572.9067 | 4,154.8334 513.99913 200
Slice




19 -400.73637 | -41.285628 | 2,701.0232 | 4,312.5904 523.62991 200
ggce -393.82 -43.314928 | 2,827.6515 | 4,471.1338 533.99976 200
g'ice -386.32 -45.29003 | 2,950.8979 | 4,626.8936 544.56401 200
g'zice -378.92714 | -47.004529 | 3,057.8826 | 4,750.8446 550.07669 200
ggce -371.64143 | -48.469828 | 3,149.3173 | 4,842.2163 550.05624 200
g'jlce -364.35571 | -49.717907 | 3,227.1974 | 4,907.5766 545.98831 200
ggce -357.07 -50.751955 | 3,291.722 | 4,945.4157 537.31766 200
ggce -349.78429 | -51.574566 | 3,343.0529 | 4,954.2143 523.49806 200
g';ce -342.49857 | -52.187776 | 3,381.3172 | 4,932.5264 504.01842 200
;Igice -335.21286 | -52.593084 | 3,406.6084 | 4,879.0594 478.42833 200
;gce -328.57 -52.790577 | 3,418.932 | 4,792.6746 446.35604 200
g'(‘)ce -322.57 -52.813936 | 3,420.3896 | 4,678.5093 408.78787 200
g'lice -316.2725 | -52.684261 | 3,412.2979 | 4,544.4842 367.86962 200
g'zice -309.6775 | -52.386729 | 3,393.7319 | 4,387.9595 323.04412 200
g';ce -303.0825 | -51.91925 | 3,364.5612 | 4,203.6079 272.62281 200
gice -296.4875 | -51.28089 | 3,324.7275 | 3,991.7882 216.74115 200
ggce -289.8925 | -50.470365 | 3,274.1508 | 3,753.0951 155.61845 200
Slice | 2832075 | -49.486025 | 3,212.728 | 3,488.3322 89.54925 200
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Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 110+00

HV] Project Number: HG1710448

Loading Condition: Rapid Drawdown

Slip Surface: Circular

Color | Name Unit Cohesion' | Phi' | Cohesion | Phi R | Piezome tric
Weight | (psf) ©) | R (psf) ©) Line After
(pcf) Drawdown

Silt 110 0 33 0.1 329 |2

Fat Clay | 115 200 18 300 14

[ ]

D 2
D Lean Clay | 125 200 231300 19 2
D 2

Silty Sand | 120 0 31 0.1 30.9

Elevation, Feet (MLLW)

| |
ul
o

— —22
| El 12.49' 4
—————— e —
| A NN —
C = w \\.\ , —16 §
| g Fat Clay by El -3.69 _ 15 j
- = Y y —
— = Silt '\' v 10 %
— = N T
[ = Fat Clay \\'\' —8 9
- N —26 P
[ = Tcan Clay Y g
— = — 42 =
- = Fat Clay L —] J)
C = L] LYY v 8 VY Yhwvy b vd vy Y VY Wi b v Wb e s
[ % Silty Sand — 8
— \ s mearm=sroa —
[22c e _66
600 -550 -500 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 50 100

|
A
N

Distance, Feet



Rapid Drawdown
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Rapid Drawdown

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Silt

Model: Mohr-Coulomb

Unit Weight: 110 pcf

Cohesion': 0 psf

Phi': 33 °

Phi-B: 0 °

Cohesion R: 0.1 psf

PhiR:32.9°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 200 psf

Phi': 18 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR: 14°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 200 psf
Phi': 23 °



Phi-B: 0 °
Cohesion R: 300 psf
PhiR:19°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Silty Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 31°

Phi-B: 0 °

Cohesion R: 0.1 psf

PhiR:30.9°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (-470.9994, 220.97486) ft
Lower Left: (-470.9994, 28.49448) ft
Lower Right: (-199.88481, 28.49448) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 25

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-570, 6.99985) ft
Upper Right Coordinate: (-560, 6.99985) ft
Lower Left Coordinate: (-570, -63.98968) ft
Lower Right Coordinate: (-560, -63.98968) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (-600, 10.66667) ft
Right Coordinate: (100, -51.66667) ft

Piezometric Lines
Piezometric Line 1

Coordinates




X (ft) | Y (ft)
Coordinate 1 | -600 | 12.49
Coordinate 2 | 100 12.49

Piezometric Line 2
Coordinates

X (ft) | Y (ft)
Coordinate 1 | -600 | 10
Coordinate 2 | -460 | 10
Coordinate 3 | -410 | -3.69
Coordinate 4 | 100 -3.69

Points
X (ft) Y (ft)

Point 1 -600 -12.31
Point 2 -600 -29.31
Point 3 -600 -33.31
Point 4 -600 -53.31
Point 5 100 -53.31
Point 6 -600 -63.31
Point 7 100 -63.31
Point 8 -600 -65.31
Point 9 100 -65.31
Point 10 | -175 -48.31
Point 11 | -600 -7.31
Point 12 | -280 -50.5
Point 13 | -280 -46.5
Point 14 | -319.57 | -33.31
Point 15 | -331.57 | -29.31
Point 16 | -382.57 | -12.31
Point 17 | -397.57 | -7.31
Point 18 | -453.5 11.33333
Point 19 | -600 10.66667
Point 20 | -550 11
Point 21 | -542 11.33333
Point 22 | -532 11.33333
Point 23 | -523 10.66667
Point 24 | -518 10.66667
Point 25 | -512 11
Point 26 | -501 11
Point 27 | -493 12.33333
Point 28 | -491 12.33333
Point 29 | -487 11.33333
Point 30 | -183 -50.33333
Point 31 | -182 -51.33333
Point 32 | -180 -51.66667
Point 33 | -166 -51.66667
Point 34 | -139 -51.66667
Point 35 | -111 -51.66667




Point 36 | -89 -52
Point37 | -84 -52
Point 38 | -77 -51
Point39 | -41 -51
Point 40 | -34 -51.33333
Point41 | -20 -51.66667
Point42 | -4 -51.66667
Point43 | 9 -52
Point44 | 13 -52.33333
Point 45 | 57 -52.33333
Point46 | 59 -52
Point47 | 77 -52
Point 48 | 100 -51.66667
Regions
Material Points Area (ft?)
Region 1 | Fat Clay 1,2,15,16 4,129.8
Region 2 | Lean Clay | 2,3,14,15 1,097.7
Region 3 | Silty Sand | 4,6,7,5 7,000
Region 4 | Fat Clay 6,8,9,7 1,400
Region 5 | Silt 11,1,16,17 1,049.7
Region 6 | Fat Clay 19,20,21,22,23,24,25,26,27,28,29,18,17,11 3,219.9
Region 7 | Fat Clay 3,14,13,12,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,5,4 | 6,867.3

Current Slip Surface
Slip Surface: 28,640
FofS:1.41
Volume: 5,344.3381 ft®
Weight: 616,770.3 Ibs
Resisting Moment: 36,826,127 |bs-ft
Activating Moment: 26,038,413 Ibs-ft
Resisting Force: 134,215.87 lbs
Activating Force: 95,039.544 |bs
F of S Rank (Analysis): 1 of 31,616 slip surfaces
F of S Rank (Query): 1 of 31,616 slip surfaces
Exit: (-280, -48.427194) ft
Entry: (-496.92013, 11.679977) ft
Radius: 258.20778 ft
Center: (-326.40495, 205.57643) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)
Slice 1 | -495.95536 | 10.839988 | -52.415274 | -0.62951182 0 188.92659
Slice 2 | -493.9953 9.1508105 52.989425 214.94095 0 219.37385
Slice 3 | -492 7.4657496 158.13722 | 412.01036 0 247.32738
Slice 4 -489 5.0085315 311.46763 | 608.8149 96.613985 200
Slice 5 | -483.38087 | 0.61536221 | 585.6014 1,025.2774 142.85939 200
Slice 6 | -476.14262 | -4.7332302 | 919.35357 1,586.2914 216.70122 200




Slice 7 | -468.74042 | -9.81 1,236.144 | 2,078.8274 547.24503 0

Slice 8 | -462.47867 | -13.847127 | 1,488.0607 | 2,516.2134 334.06706 200
Slice 9 | -456.75 -17.285081 | 1,532.1989 | 2,859.2729 431.19246 200
i'(‘)ce -450.19021 | -20.99419 | 1,643.2476 | 3,132.4471 483.87026 200
i'lice -443.57063 | -24.488058 | 1,740.8516 | 3,278.4285 499.58901 200
i'zice -436.95105 | -27.741823 | 1,824.518 | 3,404.402 513.33542 200
igce -429.02447 | -31.31 1,905.6626 | 3,514.6236 682.96344 200
ﬂce -420.80576 | -34.72499 | 1,973.2718 | 3,670.4117 551.43417 200
i'sice -413.60192 | -37.432428 | 2,015.939 | 3,739.0261 559.86493 200
i'sice -409.215 | -38.990676 | 2,202.7622 | 3,780.5278 512.64712 200
i';ce 405.715 | -40.132823 | 2,274.0322 | 3,854.6555 513.57563 200
i';ce -400.285 | -41.819953 | 2,379.309 | 3,987.2437 522.44965 200
igce -393.82 -43.645118 | 2,493.1994 | 4,134.6346 533.33462 200
ggce -386.32 45.554182 | 2,612.325 | 4,291.448 545.58015 200
3'1‘“’ -378.92714 | -47.205762 | 2,715.3835 | 4,417.1208 552.92798 200
g'zice -371.64143 | -48.610963 | 2,803.0681 | 4,510.426 554.75422 200
ggce -364.35571 | -49.800618 | 2,877.3025 | 4,577.527 552.43643 200
g'jlce -357.07 -50.777729 | 2,938.2743 | 4,616.4869 545.28432 200
;gce -349.78429 | -51.544722 | 2,986.1347 | 4,625.3755 532.62161 200
ggce -342.49857 | -52.103475 | 3,021.0009 | 4,602.3772 513.8203 200
3'7‘“’ -335.21286 | -52.455342 | 3,042.9573 | 4,545.8961 488.33442 200
;Igice -328.57 -52.604848 | 3,052.2865 | 4,455.04 455.78225 200
ggce -322.57 -52.585441 | 3,051.0755 | 4,335.2877 417.26583 200
;'(‘)CG -315.613 | -52.375327 | 3,037.9644 | 4,177.5726 370.28116 200
g'lice -307.699 | -51.922322 | 3,009.6969 | 3,971.8936 312.63666 200
g'zice -299.785 | -51.224684 | 2,966.1643 | 3,724.3524 246.35023 200
;'3‘“’ -291.871 | -50.280412 | 2,907.2417 | 3,436.2009 171.86925 200
Slice | 783957 | -49.086757 | 2,832.7576 | 3,109.2849 89.849177 200
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 166+00

HV] Project Number: HG1710448

Loading Condition: Short Term
Slip Surface: Circular

Distance, Feet

Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) ©) | (psH)
(peh)
Clayey Sand 115 0 32
Silty Sand 120 0 34
Silty Clay (undrained) | 115 1,400
Fat Clay 1 (undrained) | 115 900
Lean Clay (undrained) | 120 2,000
Fat Clay 2 (undrained) | 115 1,500
20— — 20
12— — 12 §
| EL 2.0' ]
4 14
- = 3
4 — 4
i AN A S SN S U N 1 %
12 =— Silty Clay N —-12 =
200 —-20 ¥
L~ FatClay 1 : — M
28 — —-28 o
| ——— \y _ O
36— ——  FatClay2 e 36 B
b N — 44 9
= RS TIEEEE IR AN e
52 ——  Clayey Sand T —]-52
=iy send | O | | | | | =,
-500 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 50




Short Term

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Infformation
File Version: 8.16
Title: Bayport Channel
Created By: Nishant Dayal
Last Edited By: Anil Raavi
Revision Number: 70
Date: 4/27/2018
Time: 11:19:33 AM
Tool Version: 8.16.1.13452
File Name: 166+00.gsz
Directory: G:\\HOUSTON\HOU PS\GEO\PROJECTS\2017\HG1710448 HSC-ECIP Preliminary Slope Evaluation — Barbours
Cut and Bayport Channels, TCB&GBA\Slope Stability\BSC\166+00\
Last Solved Date: 4/27/2018
Last Solved Time: 11:20:26 AM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 34 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,400 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 1 (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 900 psf



Pore Water Pressure
Piezometric Line: 1

Lean Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 120 pcf
Cohesion: 2,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,500 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (-456, 132.3189) ft
Lower Left: (-456, 17.00129) ft
Lower Right: (-243, 17.00129) ft
Grid Horizontal Increment: 20
Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-484.00975, -10.94478) ft
Upper Right Coordinate: (-468.00472, -10.94478) ft
Lower Left Coordinate: (-484.00975, -59.46821) ft
Lower Right Coordinate: (-468.00472, -59.46821) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (-500, -10) ft
Right Coordinate: (50, -50.5) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | -500 | 2




| Coordinate2 [ 50 |2

Points
X (ft) Y (ft)
Point 1 -500 -16.31
Point 2 -500 -46.31
Point 3 -500 -48.31
Point 4 -280 -48.31
Point 5 -500 -54.31
Point 6 50 -54.31
Point 7 -500 -60.31
Point 8 50 -60.31
Point 9 -500 -28.31
Point 10 | -280 -50.5
Point 11 | -280 -46.5
Point 12 | -334.57 | -28.31
Point 13 | -370.57 | -16.31
Point 14 | -388.5 -10.33333
Point 15 | -225 -50.33333
Point 16 | 50 -50.5
Point 17 | -500 -10
Regions
Material Points Area (ft?)
Region 1 | Lean Clay (undrained) | 2,3,4,11 419.1
Region 2 | Silty Sand 5,7,8,6 3,300
Region 3 | Fat Clay 1 (undrained) | 1,13,12,9 1,769.2
Region 4 | Fat Clay 2 (undrained) | 9,2,11,12 3,484.6
Region 5 | Clayey Sand 3,4,10,15,16,6,5 | 2,604.8
Region 6 | Silty Clay (undrained) | 17,14,13,1 738.56

Current Slip Surface

Slip Surface: 17,100

F of S:3.85

Volume: 2,953.2338 ft?

Weight: 341,649.47 Ibs

Resisting Moment: 21,073,557 Ibs-ft
Activating Moment: 5,480,182.9 |bs-ft
Resisting Force: 138,452.71 lbs

Activating Force: 36,147.8 Ibs

F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-258.5094, -50.434876) ft

Entry: (-410.71621, -10.266914) ft

Radius: 134.12831 ft

Center: (-306.9, 74.660095) ft

Slip Slices

Base Normal Stress

Frictional Strength

Cohesive Strength



X (ft) Y (ft) PWP (psf) (psf) (psf) (psf)
Slice 1 | -408.09006 | -13.288457 | 953.99973 | 693.22101 0 1,400
Slice 2 | -402.31066 | -19.504956 | 1,341.9093 | 1,586.0366 0 900
Slice 3 | -396.00417 | -25.504956 | 1,716.3093 | 2,299.502 0 500
Slice 4 | -390.67546 | -30.050515 | 1,999.9522 | 2,714.4325 0 1,500
Slice 5 | -386.25875 | -33.436438 | 2,211.2337 | 3,088.3195 0 1,500
Slice 6 | -381.77625 | -36.590302 | 2,408.0348 | 3,394.387 0 1,500
Slice 7 | -377.29375 | -39.480995 | 2,588.4141 | 3,668.8489 0 1,500
Slice 8 | -372.81125 | -42.128116 | 2,753.5944 | 3,914.3541 0 1,500
Slice 9 | -367.58085 | -44.909972 | 2,927.1822 | 4,164.701 0 1,500
i'('fe -362.52624 | -47.368472 | 3,080.5926 | 4,326.3152 0 2,000
i'l'ce -357.67383 | -49.45015 | 3,210.4894 | 4,626.9823 885.12301 0
i'z'ce -352.09993 | -51.588098 | 3,343.8973 | 4,787.6669 902.16739 0
igce -346.52602 | -53.447947 | 3,459.9519 | 4,917.6689 910.88267 0
i'fe -341.4468 | -54.921126 | 3,551.8783 | 5,009.6849 983.30297 0
i's'ce -336.86227 | -56.057671 | 3,622.7986 | 5,078.6101 981.95723 0
i'éce -332.08955 | -57.057449 | 3,685.1848 | 5,128.5642 973.5717 0
i';ce -327.12864 | -57.910296 | 3,738.4025 | 5,158.0248 957.54735 0
i'éce -322.16773 | -58.573029 | 3,779.757 | 5,164.2504 933.85261 0
igce -317.20682 | -59.048478 | 3,809.425 | 5,147.2548 902.3776 0
;'('fe -312.24591 | -59.33864 | 3,827.5311 | 5,106.958 862.98435 0
g'l'ce -307.285 | -59.444719 | 3,834.1505 | 5,043.1933 815.50965 0
;'Z'CG -302.32409 | -59.367154 | 3,829.3104 | 4,955.7113 759.76697 0
;'?'fe -297.36318 | -59.105623 | 3,812.9909 | 4,844.1821 695.54724 0
i'fe -292.40227 | -58.659044 | 3,785.1243 | 4,708.1941 622.61841 0
§I5|ce -287.44136 | -58.025544 | 3,745.5939 | 4,547.2492 540.72336 0
;'E'fe -282.48045 | -57.202426 | 3,694.2314 | 4,370.9469 456.45038 0
;I7|ce -277.51523 | -56.185051 | 3,630.7472 | 3,959.3768 221.66344 0
;gce -272.5457 | -54.968515 | 3,554.8354 | 3,811.9083 173.39784 0
;'g'ce -267.17305 | -53.414217 | 3,457.8471 | 3,625.3545 104.67024 0
Slice | 6139728 | -51.476654 | 3,336.9432 | 3,396.0612 36.941046 0
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Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 166+00

HV] Project Number: HG1710448

Loading Condition: Short Term
Slip Surface: Block

Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) ©) | (psH)
(pcf)
Clayey Sand 115 0 32
Silty Sand 120 0 34
Silty Clay (undrained) | 115 1,400
Fat Clay 1 (undrained) | 115 900
Lean Clay (undrained) | 120 2,000
Fat Clay 2 (undrained) | 115 1,500
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Short Term - Block
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 34 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,400 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 1 (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf



Cohesion: 900 psf
Pore Water Pressure
Piezometric Line: 1

Lean Clay (undrained)
Model: Undrained (Phi=0)
Unit Weight: 120 pcf
Cohesion: 2,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,500 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits

Left Coordinate: (-500, -10) ft
Right Coordinate: (50, -50.5) ft

Slip Surface Block

Left Grid
Upper Left: (-388, -43.97595) ft
Lower Left: (-388, -59.50986) ft
Lower Right: (-354, -59.50986) ft
XIncrements: 6
Y Increments: 6
Starting Angle: 115 °
Ending Angle: 135 °
Angle Increments: 2

Right Grid
Upper Left: (-307.00784, -46.48459) ft
Lower Left: (-307.00784, -59.99428) ft
Lower Right: (-277.3425, -59.99428) ft
XIncrements: 6
Y Increments: 6
Starting Angle: 0 °
Ending Angle: 45 °
Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -500 | 2
Coordinate 2 | 50 2




Points

X (ft) Y (ft)
Point 1 -500 -16.31
Point 2 -500 -46.31
Point 3 -500 -48.31
Point 4 -280 -48.31
Point 5 -500 -54.31
Point 6 50 -54.31
Point 7 -500 -60.31
Point 8 50 -60.31
Point 9 -500 -28.31
Point 10 | -280 -50.5
Point 11 | -280 -46.5
Point 12 | -334.57 | -28.31
Point 13 | -370.57 | -16.31
Point 14 | -388.5 -10.33333
Point 15 | -225 -50.33333
Point 16 | 50 -50.5
Point 17 | -500 -10
Regions
Material Points Area (ft?)
Region 1 | Lean Clay (undrained) | 2,3,4,11 419.1
Region 2 | Silty Sand 5,7,8,6 3,300
Region 3 | Fat Clay 1 (undrained) | 1,13,12,9 1,769.2
Region 4 | Fat Clay 2 (undrained) | 9,2,11,12 3,484.6
Region 5 | Clayey Sand 3,4,10,15,16,6,5 | 2,604.8
Region 6 | Silty Clay (undrained) | 17,14,13,1 738.56

Current Slip Surface

Slip Surface: 13,982

F of S:3.83

Volume: 2,918.2125 ft3

Weight: 337,308.83 Ibs

Resisting Moment: 9,002,171.2 Ibs-ft
Activating Moment: 2,360,999.7 Ibs-ft
Resisting Force: 126,854.69 Ibs

Activating Force: 33,302.045 lbs

F of S Rank (Analysis): 1 of 21,609 slip surfaces
F of S Rank (Query): 1 of 21,609 slip surfaces
Exit: (-259.21343, -50.437009) ft

Entry: (-409.88452, -10.269401) ft

Radius: 73.973394 ft

Center: (-326.51772,-0.22749876) ft

Slip Slices

Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
() () (ps) (psf) (psf) (psf)
Slice 1 -406.86422 | -13.2897 954.07731 | 744.78777 0 1,400




Slice 2 | -400.84392 | -19.31 1,329.744 | 1,563.3067 0 200
Slice 3 | -394.84392 | -25.31 1,704.144 | 2,245.5232 0 200
Slice4 | -390.17196 | -29.98196 | 1,995.6743 | 2,619.3439 0 1,500
Slice 5 | -386.03915 | -34.114775 | 2,253.5619 | 3,046.3565 0 1,500
Slice 6 | -381.11744 | -39.036484 | 2,560.6766 | 3,518.3592 0 1,500
Slice 7 | -376.19573 | -43.958193 | 2,867.7912 | 3,989.737 0 1,500
Slice 8 | -372.7894 | -47.364524 | 3,080.3463 | 4,191.6022 0 2,000
Slice 9 | -371.42196 | -48.73196 | 3,165.6743 | 4,610.031 902.53426 0
i'(')ce -370.785 | -49.180192 | 3,193.644 | 4,888.4069 1,059.0054 0
i'l'ce -367.99857 | -49.520681 | 3,214.8905 | 4,880.3804 1,040.7136 0
i'z'ce -362.85571 | -50.149115 | 3,254.1048 | 4,865.6945 1,007.033 0
i'3'ce -357.71286 | -50.777549 | 3,293.319 | 4,851.1608 973.44758 0
i'fe -352.57 -51.405982 | 3,332.5333 | 4,836.7349 939.9295 0
igce -347.42714 | -52.034416 | 3,371.7476 | 4,822.37 906.44951 0
i'éce -342.28429 | -52.66285 | 3,410.9618 | 4,808.0179 872.97754 0
i';ce -337.14143 | -53.291284 | 3,450.1761 | 4,793.6302 839.48331 0
i'éce -331.68733 | -53.95775 | 3,491.7636 | 4,778.2781 803.90348 0
igce -326.22032 | -54.625793 | 3,533.4495 | 4,762.5596 829.04525 0
;Iolce -321.05166 | -55.25738 | 3,572.8605 | 4,750.8443 794.56014 0
3'1'“2 -315.88301 | -55.888967 | 3,612.2715 | 4,738.9029 759.92251 0
;'Z'CG -310.71435 | -56.520553 | 3,651.6825 | 4,726.7002 725.10862 0
g's'fe -305.54569 | -57.15214 | 3,691.0935 | 4,714.2063 690.09831 0
g'fe -300.37703 | -57.783727 | 3,730.5045 | 4,701.3972 654.8754 0
;'S'CG -295.20837 | -58.415313 | 3,769.9156 | 4,688.2555 619.4281 0
g's'ce -290.03971 | -59.0469 | 3,809.3266 | 4,674.7705 583.74928 0
3'7'“2 -284.87105 | -59.678487 | 3,848.7376 | 4,660.9388 547.83666 0
;'éce -281.14336 | -59.520684 | 3,838.8907 | 4,697.7521 579.30933 0
Slice

29 -277.14091 | -57.862816 | 3,735.4397 | 4,188.7865 305.78627 0
ggce -271.42274 | -55.494272 | 3,587.6426 | 3,889.2652 203.44703 0
g'l'ce -266.2261 | -53.341752 | 3,453.3253 | 3,621.6242 105.16483 0
dlice | 61,5509 | -51.405257 | 3,332.488 | 3,388.5023 35.001619 0
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Bayport Ship Channel
Station Analyzed: 166+00
HYV] Project Number: HG1710448

Loading Condition: Long Term

Slip Surface: Circular

Distance, Feet

Color | Name Unit Cohesion' | Phi'
Weight | (psf) ©®)
(pcf)
. Silty Clay | 115 100 30
Fat Clay 1 115 200 17
Lean Clay | 120 200 23
Clayey Sand | 115 0 32
Silty Sand | 120 0 34
Fat Clay 2 115 200 17
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Long Term
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Silty Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 100 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 200 psf
Phi': 17 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 200 psf
Phi': 23 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb



Unit Weight: 115 pcf

Cohesion': 0 psf

Phi': 32 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Silty Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 34 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 2
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 200 psf
Phi': 17 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid

Upper Left: (-425.96668, 135.91451) ft
Lower Left: (-425.96668, 15.34286) ft
Lower Right: (-222.60373, 15.34286) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-480, -11.99991) ft
Upper Right Coordinate: (-472,-11.99991) ft
Lower Left Coordinate: (-480, -59.97942) ft
Lower Right Coordinate: (-472, -59.97942) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (-500, -10) ft
Right Coordinate: (50, -50.5) ft



Piezometric Lines

Piezometric Line 1

Coordinates

X (ft)

Y (ft)

Coordinate 1

-500 | 2

Coordinate 2 | 50 2

Points
X (ft) Y (ft)
Point 1 -500 -16.31
Point 2 -500 -46.31
Point 3 -500 -48.31
Point 4 -280 -48.31
Point 5 -500 -54.31
Point 6 50 -54.31
Point 7 -500 -60.31
Point 8 50 -60.31
Point 9 -500 -28.31
Point 10 | -280 -50.5
Point 11 | -280 -46.5
Point 12 | -334.57 | -28.31
Point 13 | -370.57 | -16.31
Point 14 | -388.5 -10.33333
Point 15 | -225 -50.33333
Point 16 | 50 -50.5
Point 17 | -500 -10
Regions
Material Points Area (ft?)
Region 1 | Lean Clay 2,3,4,11 419.1
Region 2 | Silty Sand 5,7,8,6 3,300
Region 3 | FatClay 1 1,13,12,9 1,769.2
Region 4 | Fat Clay 2 9,2,11,12 3,484.6
Region 5 | Clayey Sand | 3,4,10,15,16,6,5 | 2,604.8
Region 6 | Silty Clay 17,14,13,1 738.56

Current Slip Surface

Slip Surface: 24,992

FofS:2.09

Volume: 1,710.2003 ft3
Weight: 197,156.93 |bs
Resisting Moment: 8,676,907.6 lbs-ft
Activating Moment: 4,152,687.7 Ibs-ft
Resisting Force: 51,225.628 Ibs
Activating Force: 24,681.732 Ibs




F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-269.77335, -50.46901) ft
Entry: (-401.09278, -10.295684) ft
Radius: 158.0743 ft
Center: (-293.78076, 105.7716) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)
Slice 1 | -399.36902 | -11.843186 | 863.81484 | 892.66872 16.658793 100
Slice 2 | -395.92149 | -14.850345 | 1,051.4615 | 1,206.0031 89.224621 100
Slice 3 | -391.34886 | -18.545874 | 1,282.0625 | 1,587.919 93.509728 200
Slice 4 | -386.66736 | -22.112852 | 1,504.642 | 1,952.1729 136.82393 200
Slice 5 | -383.00208 | -24.69721 | 1,665.9059 | 2,179.5022 157.02214 200
Slice 6 | -379.3368 | -27.130232 | 1,817.7265 | 2,390.9933 175.26525 200
Slice 7 | -375.77062 | -29.361796 | 1,956.9761 | 2,582.7597 191.32124 200
Slice 8 | -372.30354 | -31.405902 | 2,084.5283 | 2,756.3707 205.40283 200
Slice 9 | -368.43384 | -33.542893 | 2,217.8765 | 2,935.4717 219.39087 200
i'(')ce -364.16153 | -35.749918 | 2,355.5949 | 3,117.9761 233.08333 200
i'l'ce -359.88921 | -37.795896 | 2,483.2639 | 3,284.3638 244.92082 200
i'z'ce -355.6169 | -39.687633 | 2,601.3083 | 3,435.3013 254.97726 200
i';ce -351.34458 | -41.431082 | 2,710.0995 | 3,571.2914 263.29279 200
ﬂce -347.07227 | -43.031461 | 2,809.9632 | 3,692.6909 269.87694 200
i'_r'fe -342.79995 | -44.493347 | 2,901.1848 | 3,799.7268 274.71185 200
i'éce -338.52764 | -45.820749 | 2,984.0148 | 3,892.5131 277.75581 200
i';ce -335.48074 | -46.700379 | 3,038.9036 | 3,940.9954 382.91524 200
i'éce -331.82718 | -47.62973 | 3,096.8951 | 4,003.2987 384.74551 200
i'g')ce -326.85326 | -48.787412 | 3,169.1345 | 4,074.5865 565.78922 0
ggce -322.39104 | -49.675462 | 3,224.5489 | 4,116.5361 557.37544 0
3'1'“9 -317.92883 | -50.431018 | 3,271.6955 | 4,142.3592 544.05105 0
g'z'ce -313.46661 | -51.055996 | 3,310.6941 | 4,151.7232 525.53332 0
;gce -309.0044 | -51.551953 | 3,341.6419 | 4,144.2856 501.54743 0
§')fe -304.54218 | -51.920108 | 3,364.6147 | 4,119.7097 471.83573 0
ggce -300.07997 | -52.161354 | 3,379.6685 | 4,077.6803 436.1662 0
g'éce -295.61775 | -52.276275 | 3,386.8396 | 4,017.9147 394.33951 0
2'7'“" -291.15554 | -52.265145 | 3,386.1451 | 3,940.1722 346.19456 0




Slice

o8 -286.69332 | -52.127938 | 3,377.5833 | 3,844.2599 291.61193
ggce -282.23111 | -51.864325 | 3,361.1339 | 3,754.9687 246.09532
g'(‘fe -277.44334 | -51.43516 | 3,334.354 | 3,390.7192 35.220889
Slice 1 272.33001 | -50.819236 | 3,295.9203 | 3,316.741 13.010195
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel
Station Analyzed: 166+00

HYV] Project Number: HG1710448

Loading Condition: Rapid Drawdown
Slip Surface: Circular

Distance, Feet

/ Color | Name Unit Cohesion' | Phi' | Cohesion | Phi | Piezometric
/ Weight | (psf) C€) | R(psf) | R(°) Line After
(pcf) Drawdown
. Silty Clay | 115 100 30 | 200 25 |2
Fat Clay 1 115 200 17 300 14 2
Lean Clay | 120 200 23 300 19 2
Clayey Sand | 115 0 32 0.1 319 |2
Silty Sand 120 0 34 0.1 339 |2
Fat Clay 2 115 200 17 300 14 2
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Rapid Drawdown
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Rapid Drawdown

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Silty Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 100 psf

Phi': 30°

Phi-B: 0 °

Cohesion R: 200 psf

PhiR: 25°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 1

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 200 psf

Phi': 17 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR: 14°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 200 psf
Phi': 23 °



Phi-B: 0 °
Cohesion R: 300 psf
PhiR:19°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 0 psf

Phi': 32 °

Phi-B: 0 °

Cohesion R: 0.1 psf

PhiR:31.9°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Silty Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 34 °

Phi-B: 0 °

Cohesion R: 0.1 psf

PhiR:33.9°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 200 psf

Phi': 17 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR: 14 °

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (-440, 133.92534) ft
Lower Left: (-440, -1.35231) ft
Lower Right: (-224, -1.35231) ft
Grid Horizontal Increment: 20
Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °



Slip Surface Radius

Upper Left Coordinate: (-483.03894, -11.6018) ft
Upper Right Coordinate: (-461.6528, -11.6018) ft
Lower Left Coordinate: (-483.03894, -58.75541) ft
Lower Right Coordinate: (-460.98448, -58.75541) ft

Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (-500, -10) ft
Right Coordinate: (50, -50.5) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -500 | 12.49
Coordinate 2 | 50 12.49

Piezometric Line 2
Coordinates

X (ft) | Y (ft)
Coordinate 1 | -500 | -3.69
Coordinate 2 | 50 -3.69

Points
X (ft) Y (ft)

Point 1 -500 -16.31
Point 2 -500 -46.31
Point 3 -500 -48.31
Point 4 -280 -48.31
Point 5 -500 -54.31
Point 6 50 -54.31
Point 7 -500 -60.31
Point 8 50 -60.31
Point 9 -500 -28.31
Point 10 | -280 -50.5
Point 11 | -280 -46.5
Point 12 | -334.57 | -28.31
Point 13 | -370.57 | -16.31
Point 14 | -388.5 -10.33333




Point 15 | -225 -50.33333
Point 16 | 50 -50.5
Point 17 | -500 -10

Regions

Material Points Area (ft?)

Region 1 | Lean Clay 2,3,4,11 419.1
Region 2 | Silty Sand 5,7,8,6 3,300
Region 3 | FatClay 1 1,13,12,9 1,769.2
Region 4 | Fat Clay 2 9,2,11,12 3,484.6
Region 5 | Clayey Sand | 3,4,10,15,16,6,5 | 2,604.8
Region 6 | Silty Clay 17,14,13,1 738.56

Current Slip Surface
Slip Surface: 29,857
Fof S:2.09
Volume: 1,595.8925 ft?
Weight: 183,963.45 |bs
Resisting Moment: 8,901,738.8 lbs-ft
Activating Moment: 4,265,422.3 |bs-ft
Resisting Force: 48,328.25 Ibs
Activating Force: 23,257.761 lbs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-267.05014, -50.460757) ft
Entry: (-400.98205, -10.296015) ft
Radius: 172.23712 ft
Center: (-288.8, 120.39757) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)
Slice1 | -399.12893 | -11.842089 | 508.69037 | 541.23161 0 117.98704
Slice 2 | -395.4227 | -14.849082 | 696.32671 | 856.89385 92.703481 100
Slice 3 | -391.03479 | -18.180027 | 904.17766 | 1,202.695 91.265899 200
Slice 4 | -386.36674 | -21.516682 | 1,112.3849 | 1,536.9966 129.81683 200
Slice 5 | -382.10021 | -24.358273 | 1,289.7002 | 1,783.2399 150.89022 200
Slice6 | -377.83369 | -27.021618 | 1,455.893 | 2,010.6369 169.60224 200
Slice 7 | -373.13521 | -29.750825 | 1,626.1955 | 2,239.8248 187.60529 200
Slice 8 | -368.32 -32.362896 | 1,789.1887 | 2,455.8722 203.8256 200
Slice9 | -363.82 -34.622997 | 1,930.219 | 2,639.4063 216.82032 200
i'(i)ce -359.32 -36.721722 | 2,061.1795 | 2,806.7113 227.93196 200
i'l'ce -354.82 -38.665467 | 2,182.4691 | 2,958.4476 237.24043 200
i'z'ce -350.32 -40.459855 | 2,294.439 | 3,095.1105 244.78985 200
i';ce -345.82 -42.109841 | 2,397.398 | 3,217.0459 250.5915 200
i'lce -341.32 -43.619785 | 2,491.6186 | 3,324.4667 254.62722 200




Slice

o -336.82 -44.993527 | 2,577.3401 | 3,417.4685 256.85302 200
i'gce -333.04898 | -46.051148 | 2,643.3356 | 3,485.2915 257.41176 200
i';ce -329.51841 | -46.94447 | 2,699.0789 | 3,531.0564 353.15349 200
i';ce -325.49932 | -47.871721 | 2,756.9394 | 3,586.384 352.07832 200
i';ce -321.31529 | -48.728057 | 2,810.3747 | 3,631.2557 512.94341 0
ggce -316.96631 | -49.506595 | 2,858.9555 | 3,659.4471 500.20268 0
g'ice -312.61733 | -50.170712 | 2,900.3964 | 3,673.3823 483.0152 0
g'zice -308.26835 | -50.72174 | 2,934.7806 | 3,672.7821 461.1545 0
;I;ce -303.91938 | -51.16077 | 2,962.176 | 3,657.3729 434.40722 0
ggce -299.5704 | -51.48866 | 2,982.6364 | 3,626.8991 402.57998 0
g'sice -295.22142 | -51.706047 | 2,996.2013 | 3,581.1323 365.50548 0
g'sice -290.87244 | -51.813348 | 3,002.8969 | 3,519.8807 323.04734 0
3'7“ -286.52347 | -51.810771 | 3,002.7361 | 3,442.9941 275.1037 0
ggce -282.17449 | -51.698309 | 2,995.7185 | 3,381.0776 240.79908 0
;I;ce -277.84169 | -51.476985 | 2,981.9079 | 3,039.4404 35.9503 0
gl(;ce -273.52507 | -51.147193 | 2,961.3289 | 3,000.9042 24.729422 0
Slice | 260.20845 | -50.707884 | 2,933.9159 | 2,948.3901 9.0444628 0
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Elevation, Feet (MLLW)

Distance, Feet

W Project Name: HSC-ECIP Preliminary Slope Evaluation
iy | | Location: Bayport Ship Channel
i -] Station Analyzed: 186+00
2 Loading Condition: Short Term
/)// // / \\\ /‘( Slip Surface: Circular
11109
m / / B ‘ // Color | Name Unit Cohesion' | Phi' | Cohesion
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Lean Clay (Undrained) | 120 1,200
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Short Term
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File Infformation
File Version: 8.16
Title: Bayport Channel Widening
Created By: Nishant Dayal
Last Edited By: Anil Raavi
Revision Number: 97
Date: 4/27/2018
Time: 11:25:35 AM
Tool Version: 8.16.1.13452
File Name: 186+00.gsz
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4:-0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Lean Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 120 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (-432, 147) ft
Lower Left: (-432, 4.5) ft
Lower Right: (-208, 4.5) ft
Grid Horizontal Increment: 20



Grid Vertical Increment: 20
Left Projection Angle: 0 °
Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (-485.98367, -11.54301) ft
Upper Right Coordinate: (-466.3438, -11.54301) ft
Lower Left Coordinate: (-485.98367, -59.63908) ft
Lower Right Coordinate: (-466.05067, -58.59349) ft

Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-500, -10.31) ft
Right Coordinate: (50, -50.66667) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -500 | 2
Coordinate 2 | 50 2
Points
X (ft) Y (ft)
Point 1 -500 -12.31
Point 2 -500 -10.31
Point 3 -500 -46.31
Point 4 -500 -54.31
Point 5 50 -54.31
Point 6 -500 -56.31
Point 7 50 -56.31
Point 8 -500 -58.31
Point 9 50 -58.31
Point 10 | -500 -60.31
Point11 | 50 -60.31
Point 12 | -125 -48.31
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -382.57 | -12.31
Point 16 | -387.57 | -10.59428
Point 17 | -207 -50.66667




Point 18 | -198 -52.33333

Point 19 | -137 -52.33333

Point 20 | -120 -50.33333

Point 21 | 50 -50.66667

Regions
Material Points Area (ft?)

Region 1 | Lean Clay (Undrained) | 1,15,16,2 213.17
Region 2 | Fat Clay (Undrained) 14,3,1,15 5,747.5
Region 3 | Lean Clay (Undrained) | 4,6,7,5 1,100
Region 4 | Fat Clay (Undrained) 6,8,9,7 1,100
Region 5 | Clayey Sand 8,10,11,9 1,100
Region 6 | Lean Clay (Undrained) | 3,14,13,17,18,19,20,21,5,4 | 2,855.3

Current Slip Surface
Slip Surface: 10,260
F of S: 5.60
Volume: 2,680.1856 ft3
Weight: 309,753.92 Ibs
Resisting Moment: 16,847,613 |bs-ft
Activating Moment: 3,009,452.8 |bs-ft
Resisting Force: 151,495.76 Ibs
Activating Force: 27,469.279 lbs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-296.83325, -40.888918) ft
Entry: (-423.07971, -10.504493) ft
Radius: 99.220954 ft
Center: (-342.4,47.25) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | -422.41795 | -11.407247 | 836.6122 | 595.7491 0 1,200
Slice 2 | -419.61955 | -14.96206 | 1,058.4325 | 1,032.3344 0 1,200
Slice 3 | -415.34628 | -19.934012 | 1,368.6824 | 1,630.6185 0 1,200
Slice 4 | -411.073 -24.304499 | 1,641.4007 | 2,152.087 0 1,200
Slice 5 | -406.79973 | -28.179303 | 1,883.1885 | 2,612.0742 0 1,200
Slice 6 | -402.52646 | -31.632124 | 2,098.6445 | 3,021.0663 0 1,200
Slice 7 | -398.25318 | -34.716669 | 2,291.1201 | 3,386.5828 0 1,200
Slice 8 | -393.97991 | -37.473394 | 2,463.1398 | 3,714.1942 0 1,200
Slice 9 | -389.70664 | -39.933545 | 2,616.6532 | 4,008.117 0 1,200
i'&ce -385.07 -42.284347 | 2,763.3433 | 4,247.0477 0 1,200
i'l'ce -380.70954 | -44.254693 | 2,886.2928 | 4,406.9423 0 1,200
i'z'ce -376.98862 | -45.72572 | 2,978.0849 | 4,524.8702 0 1,200
i'_,'fe -373.08771 | -47.081638 | 3,062.6942 | 4,631.121 0 1,200
Slice




14 -369.00681 | -48.313536 | 3,139.5647 | 4,724.1521 1,200
igce -364.9259 | -49.35741 | 3,204.7024 | 4,795.1234 1,200
i'gce -360.845 | -50.219315 | 3,258.4853 | 4,844.5231 1,200
i';ce -356.76409 | -50.904053 | 3,301.2129 | 4,872.6632 1,200
igce -352.68318 | -51.415319 | 3,333.1159 | 4,879.71 1,200
i';ce -348.60228 | -51.755807 | 3,354.3623 | 4,865.709 1,200
;'(‘Jce -344.52137 | -51.927277 | 3,365.0621 | 4,830.606 1,200
S1® | 34044047 | 51.930608 | 3,365.2699 | 4,774.2633 1,200
g'zice -336.35956 | -51.765817 | 3,354.987 | 4,696.475 1,200
;I;ce -332.27865 | -51.43206 | 3,334.1605 | 4,596.9758 1,200
ggce -328.19775 | -50.927611 | 3,302.6829 | 4,475.4491 1,200
g'sice -324.11684 | -50.249816 | 3,260.3885 | 4,331.5294 1,200
;'sice -320.03594 | -49.395021 | 3,207.0493 | 4,164.8009 1,200
3'7“ -315.95503 | -48.35847 | 3,142.3685 | 3,974.7921 1,200
ggce -311.87413 | -47.134161 | 3,065.9716 | 3,760.9637 1,200
;gce -307.66694 | -45.664268 | 2,974.2503 | 3,518.5902 1,200
gl(;ce -303.33346 | -43.92591 | 2,865.7768 | 3,245.8325 1,200
Slice | »98.99998 | -41.943218 | 2,742.0568 | 2,944.7682 1,200

31




Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel

Station Analyzed: 186+00

HV] Project Number: HG1710448

Loading Condition: Short Term

Slip Surface: Block

Color | Name Unit Cohesion' | Phi' | Cohesion
Weight | (psf) (®) | (psh)
(pcf)
Clayey Sand 115 0 32
. Fat Clay (Undrained) | 115 1,200
. Lean Clay (Undrained) | 120 1,200
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Short Term - Block
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Lean Clay (Undrained)
Model: Undrained (Phi=0)
Unit Weight: 120 pcf
Cohesion: 1,200 psf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits
Left Coordinate: (-500, -10.31) ft
Right Coordinate: (50, -50.66667) ft



Slip Surface Block

Left Grid
Upper Left: (-382, -44.48617) ft
Lower Left: (-382, -60.00077) ft
Lower Right: (-357, -60.00077) ft
XIncrements: 6
Y Increments: 8
Starting Angle: 115 °
Ending Angle: 135 °
Angle Increments: 2

Right Grid
Upper Left: (-304.99555, -44.50305) ft
Lower Left: (-304.99555, -60.00736) ft
Lower Right: (-278.2181, -60.00736) ft
XIncrements: 6
Y Increments: 8
Starting Angle: 0 °
Ending Angle: 45 °
Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -500 | 2
Coordinate 2 | 50 P

Points
X (ft) Y (ft)

Point 1 -500 -12.31
Point 2 -500 -10.31
Point 3 -500 -46.31
Point 4 -500 -54.31
Point 5 50 -54.31
Point 6 -500 -56.31
Point 7 50 -56.31
Point 8 -500 -58.31
Point 9 50 -58.31
Point 10 | -500 -60.31
Point11 | 50 -60.31
Point 12 | -125 -48.31
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -382.57 | -12.31
Point 16 | -387.57 | -10.59428
Point 17 | -207 -50.66667
Point 18 | -198 -52.33333




Point 19 | -137 -52.33333

Point 20 | -120 -50.33333

Point 21 | 50 -50.66667

Regions
Material Points Area (ft?)

Region 1 | Lean Clay (Undrained) | 1,15,16,2 213.17
Region 2 | Fat Clay (Undrained) 14,3,1,15 5,747.5
Region 3 | Lean Clay (Undrained) | 4,6,7,5 1,100
Region 4 | Fat Clay (Undrained) 6,8,9,7 1,100
Region 5 | Clayey Sand 8,10,11,9 1,100
Region 6 | Lean Clay (Undrained) | 3,14,13,17,18,19,20,21,5,4 | 2,855.3

Current Slip Surface
Slip Surface: 6,069
F of S: 4.05
Volume: 3,589.6046 ft?
Weight: 418,057.66 |bs
Resisting Moment: 11,296,526 Ibs-ft
Activating Moment: 2,801,926.1 |bs-ft
Resisting Force: 150,669.02 |bs
Activating Force: 38,046.553 lbs
F of S Rank (Analysis): 1 of 35,721 slip surfaces
F of S Rank (Query): 1 of 35,721 slip surfaces
Exit: (-268.73646, -50.525716) ft
Entry: (-417.04168, -10.519761) ft
Radius: 74.792021 ft
Center: (-334.79524, -0.51827172) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)
Slice1 | -416.14656 | -11.41488 | 837.08853 | 590.67064 0 1,200
Slice 2 | -412.94466 | -14.616787 | 1,036.8875 | 961.10157 0 1,200
Slice 3 | -408.33108 | -19.230361 | 1,324.7745 | 1,485.9587 0 1,200
Slice 4 | -403.71751 | -23.843935 | 1,612.6616 | 2,007.9062 0 1,200
Slice 5 | -399.10394 | -28.45751 | 1,900.5486 | 2,527.2104 0 1,200
Slice 6 | -394.49036 | -33.071084 | 2,188.4356 | 3,044.2234 0 1,200
Slice 7 | -389.87679 | -37.684658 | 2,476.3227 | 3,559.3741 0 1,200
Slice 8 | -385.07 _42.491445 | 2,776.2662 | 4,050.1068 0 1,200
Slice9 | -381.8594 | -45.702045 | 2,976.6076 | 4,347.4567 0 1,200
i'(i)ce -379.17446 | -48.386983 | 3,144.1477 | 4,610.4844 0 1,200
i'l'ce -375.22578 | -52.335661 | 3,390.5452 | 5,002.5896 0 1,200
i'z'ce -372.25144 | -55.31 3,576.144 | 5,298.1975 0 1,200
i';ce -370.37572 | -57.185722 | 3,693.1891 | 5,480.518 0 1,200
i'fe -366.5851 | -58.123584 | 3,751.7116 | 5,908.5663 0 1,200




Slice

e -360.75531 | -58.247861 | 3,759.4665 | 5,828.694 0 1,200
i'gce -355.4079 | -58.361855 | 3,766.5798 | 5,755.3159 1,242.7002 0
i';ce -350.54287 | -58.465566 | 3,773.0513 | 5,688.3567 1,196.8156 0
i';ce -345.67785 | -58.569277 | 3,779.5229 | 5,621.058 1,150.7189 0
i';ce -340.81282 | -58.672988 | 3,785.9945 | 5,553.329 1,104.3532 0
;I(iJce -335.94779 | -58.776699 | 3,792.466 | 5,485.0865 1,057.6667 0
g'ice -331.08277 | -58.88041 | 3,798.9376 | 5,416.2568 1,010.6132 0
g'zice -326.21774 | -58.984121 | 3,805.4091 | 5,346.7762 963.15306 0
;I;ce -321.35272 | -59.087832 | 3,811.8807 | 5,276.5931 915.25388 0
g'jlce -316.48769 | -59.191542 | 3,818.3523 | 5,205.6679 866.89099 0
g'sice -311.62267 | -59.295253 | 3,824.8238 | 5,133.9742 818.04797 0
g'sice -306.75764 | -59.398964 | 3,831.2954 | 5,061.4996 768.71687 0
3'7“ -301.89262 | -59.502675 | 3,837.7669 | 4,988.2449 718.89846 0
ggce -297.02759 | -59.606386 | 3,844.2385 | 4,914.2256 668.60214 0
;I;ce -292.16256 | -59.710097 | 3,850.71 | 4,839.4701 617.84591 0
gl(;ce -287.29754 | -59.813808 | 3,857.1816 | 4,764.0208 566.65603 0
g'ice -282.43251 | -59.917519 | 3,863.6532 | 4,700.413 522.86555 0
g'zice -279.10905 | -59.988367 | 3,868.0741 | 4,411.9246 339.8355 0
ggce -277.36942 | -59.15868 | 3,816.3016 | 4,428.2724 382.40178 0
g'jlce -275.52074 | -57.31 3,700.944 | 4,411.6288 0 1,200
ggce -273.52074 | -55.31 3,576.144 | 4,167.8996 0 1,200
Slice | 270.6286 | -52.417858 | 3,395.6744 | 3,809.2906 0 1,200
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Bayport Ship Channel
Station Analyzed: 186+00

HYV] Project Number: HG1710448

Loading Condition: Long Term

Slip Surface: Circular

Distance, Feet

Color | Name Unit Cohesion' | Phi'
Weight | (psf) &)
(pct)

Fat Clay 115 200 17

Lean Clay 120 200 23

Clayey Sand | 115 0 32
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Fat Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 200 psf
Phi': 17 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 200 psf
Phi': 23 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid



Upper Left: (-412.98645, 119.90044) ft
Lower Left: (-412.98645, 6.65529) ft
Lower Right: (-215.99872, 6.65529) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-482, -12) ft
Upper Right Coordinate: (-473, -12) ft
Lower Left Coordinate: (-482, -60) ft
Lower Right Coordinate: (-473, -60) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-500, -10.31) ft
Right Coordinate: (50, -50.66667) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -500 | 2
Coordinate 2 | 50 P

Points
X (ft) Y (ft)

Point 1 -500 -12.31
Point 2 -500 -10.31
Point 3 -500 -46.31
Point 4 -500 -54.31
Point 5 50 -54.31
Point 6 -500 -56.31
Point 7 50 -56.31
Point 8 -500 -58.31
Point 9 50 -58.31
Point 10 | -500 -60.31
Point11 | 50 -60.31
Point 12 | -125 -48.31
Point 13 | -280 -50.5




Point 14 | -280 -46.5
Point 15 | -382.57 | -12.31
Point 16 | -387.57 | -10.59428
Point 17 | -207 -50.66667
Point 18 | -198 -52.33333
Point 19 | -137 -52.33333
Point 20 | -120 -50.33333
Point 21 | 50 -50.66667

Regions

Material Points Area (ft?)

Region 1 | Lean Clay 1,15,16,2 213.17
Region 2 | Fat Clay 14,3,1,15 5,747.5
Region 3 | Lean Clay 4,6,7,5 1,100
Region 4 | Fat Clay 6,8,9,7 1,100
Region 5 | Clayey Sand | 8,10,11,9 1,100
Region 6 | Lean Clay 3,14,13,17,18,19,20,21,5,4 | 2,855.3

Current Slip Surface
Slip Surface: 16,869
FofS:2.17
Volume: 2,453.2345 ft3
Weight: 285,599.39 Ibs
Resisting Moment: 9,369,437.1 Ibs-ft
Activating Moment: 4,318,706.4 |bs-ft
Resisting Force: 70,855.949 |bs
Activating Force: 33,144.04 |bs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-262.53319, -50.539879) ft
Entry: (-400.9533, -10.56044) ft
Radius: 121.35787 ft
Center: (-304.6432, 63.277865) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(0 () (ps) (psf) (psf) (psf)

Slice 1 | -400.26984 | -11.43522 | 838.35774 | 783.29147 -23.374243 200
Slice 2 | -397.58364 | -14.697105 | 1,041.8994 | 1,134.8635 28.42198 200
Slice 3 | -393.57819 | -19.242616 | 1,325.5393 | 1,625.2358 91.626406 200
Slice 4 | -389.57273 | -23.364166 | 1,582.7239 | 2,070.9935 149.279 200
Slice 5 | -385.07 -27.541238 | 1,843.3733 | 2,485.6258 196.3563 200
Slice 6 | -380.39905 | -31.490578 | 2,089.8121 | 2,842.3243 230.06608 200
Slice 7 | -376.05715 | -34.806628 | 2,296.7336 | 3,142.0423 258.43679 200
Slice 8 | -371.71525 | -37.827449 | 2,485.2328 | 3,411.9904 283.33823 200
Slice9 | -367.37335 | -40.5789 | 2,656.9233 | 3,655.1542 305.1898 200
i'c')ce -363.03144 | -43.081952 | 2,813.1138 | 3,873.8741 324.30698 200
i'l'ce -358.68954 | -45.353826 | 2,954.8788 | 4,069.969 340.91729 200
Slice




12 -354.33243 | -47.415267 | 3,083.5126 | 4,225.9872 484.95169 200
i'_;'fe -349.9601 | -49.276814 | 3,199.6732 | 4,392.1279 506.16698 200
i'jlce -345.58777 | -50.940696 | 3,303.4995 | 4,537.8946 523.96964 200
i';ce -341.21544 | -52.415459 | 3,395.5247 | 4,663.7219 538.31776 200
i'éce -336.84312 | -53.708268 | 3,476.1959 | 4,769.8148 549.10863 200
i';ce -332.31633 | -54.858287 | 3,547.9571 | 4,858.5057 556.29488 200
i';ce -327.63507 | -55.858287 | 3,610.3571 | 4,928.1826 559.38372 200
igce -322.99986 | -56.661186 | 3,660.458 | 4,980.6573 403.62542 200
g'(‘)ce -318.4107 | -57.274421 | 3,698.7239 | 4,997.9158 397.20283 200
;'1‘“" -313.82153 | -57.71054 | 3,725.9377 | 4,992.843 387.33181 200
g'zice -309.23236 | -57.971458 | 3,742.219 | 4,964.8809 373.80525 200
g';ce -304.6432 | -58.058306 | 3,747.6383 | 4,913.4471 356.42353 200
;'A‘fe -300.05403 | -57.971458 | 3,742.219 | 4,837.9608 335.00189 200
ggce -295.46487 | -57.71054 | 3,725.9377 | 4,737.8643 309.37701 200
g'gce -290.8757 | -57.274421 | 3,698.7239 | 4,612.6402 279.41226 200
;'7‘“" -286.28654 | -56.661186 | 3,660.458 | 4,461.822 245.00155 200
ggce -281.99598 | -55.930805 | 3,614.8822 | 4,356.7215 314.89211 200
ggce -277.31472 | -54.930805 | 3,552.4822 | 3,873.3934 136.21873 200
g'(‘fe -272.6134 | -53.758261 | 3,479.3155 | 3,727.0402 105.15289 200
g'ice -268.58132 | -52.579004 | 3,405.7298 | 3,577.4207 72.878455 200
Slice | »64.54924 | -51.245683 | 3,322.5306 | 3,406.4102 35.604764 200
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Bayport Ship Channel
Station Analyzed: 186+00
HYV] Project Number: HG1710448

Loading Condition: Rapid Drawdown
Slip Surface: Circular

Distance, Feet

Color | Name Unit Cohesion' | Phi' | Cohesion | Phi R | Piezometric
Weight | (psf) (® | R(psh) ©) Line After
(pcf) Drawdown
Fat Clay 115 200 17 300 14 2
Lean Clay | 120 200 23 300 19 2
Clayey Sand | 115 0 32 0.1 319 |2
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Rapid Drawdown

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Infformation
File Version: 8.16
Title: Bayport Channel Widening
Created By: Nishant Dayal
Last Edited By: Anil Raavi
Revision Number: 97
Date: 4/27/2018
Time: 11:25:35 AM
Tool Version: 8.16.1.13452
File Name: 186+00.gsz
Directory: G:\\HOUSTON\HOU PS\GEO\PROJECTS\2017\HG1710448 HSC-ECIP Preliminary Slope Evaluation — Barbours
Cut and Bayport Channels, TCB&GBA\Slope Stability\BSC\186+00\
Last Solved Date: 4/27/2018
Last Solved Time: 11:26:30 AM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Rapid Drawdown

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 200 psf

Phi': 17 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR: 14 °

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Lean Clay

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion': 200 psf

Phi': 23 °

Phi-B: 0 °

Cohesion R: 300 psf

PhiR:19°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 32 °



Phi-B: 0 °
Cohesion R: 0.1 psf
PhiR:31.9°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (-428, 140.5) ft
Lower Left: (-428, 3) ft

Lower Right: (-207, 3) ft

Grid Horizontal Increment: 20
Grid Vertical Increment: 20
Left Projection Angle: 0 °
Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (-484, -11) ft
Upper Right Coordinate: (-477, -11) ft
Lower Left Coordinate: (-484, -59.5) ft
Lower Right Coordinate: (-477, -59.5) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (-500, -10.31) ft
Right Coordinate: (50, -50.66667) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -500 | 12.49
Coordinate 2 | 50 12.49

Piezometric Line 2

Coordinates

X (ft) | Y (ft)
Coordinate 1 | -500 | -3.69
Coordinate 2 | 50 -3.69




Points

X (ft) Y (ft)
Point 1 -500 -12.31
Point 2 -500 -10.31
Point 3 -500 -46.31
Point 4 -500 -54.31
Point 5 50 -54.31
Point 6 -500 -56.31
Point 7 50 -56.31
Point 8 -500 -58.31
Point 9 50 -58.31
Point 10 | -500 -60.31
Point 11 | 50 -60.31
Point 12 | -125 -48.31
Point 13 | -280 -50.5
Point 14 | -280 -46.5
Point 15 | -382.57 | -12.31
Point 16 | -387.57 | -10.59428
Point 17 | -207 -50.66667
Point 18 | -198 -52.33333
Point 19 | -137 -52.33333
Point 20 | -120 -50.33333
Point 21 | 50 -50.66667
Regions
Material Points Area (ft?)
Region 1 | Lean Clay 1,15,16,2 213.17
Region 2 | Fat Clay 14,3,1,15 5,747.5
Region 3 | Lean Clay 4,6,7,5 1,100
Region 4 | Fat Clay 6,8,9,7 1,100
Region 5 | Clayey Sand | 8,10,11,9 1,100
Region 6 | Lean Clay 3,14,13,17,18,19,20,21,5,4 | 2,855.3

Current Slip Surface
Slip Surface: 13,678
FofS:2.16
Volume: 2,460.0105 ft3
Weight: 286,379.6 Ibs
Resisting Moment: 8,925,167 |bs-ft
Activating Moment: 4,128,673.2 |Ibs-ft
Resisting Force: 70,267.638 lbs
Activating Force: 32,955.184 |bs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (-264.92567, -50.534417) ft
Entry: (-400.27548, -10.562154) ft
Radius: 116.20667 ft
Center: (-306.45, 58) ft



Slip Slices

Base Normal Stress | Frictional Strength | Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | -399.62421 | -11.436077 | 483.35521 | 424.31206 -25.062329 200
Slice 2 | -397.07244 | -14.679672 | 685.75551 | 774.62514 0 225.99975
Slice 3 | -393.27147 | -19.18705 | 967.01589 | 1,260.5211 89.733544 200
Slice 4 | -389.47049 | -23.266269 | 1,221.5592 | 1,701.2649 146.66074 200
Slice 5 | -385.07 -27.506439 | 1,486.1458 | 2,120.5726 193.96374 200
Slice 6 | -380.47398 | -31.537948 | 1,737.712 | 2,485.9597 228.76227 200
Slice 7 | -376.28193 | -34.847253 | 1,944.2126 | 2,785.8092 257.30189 200
Slice 8 | -372.08988 | -37.858967 | 2,132.1436 | 3,055.7171 282.36476 200
Slice 9 | -367.89784 | -40.600471 | 2,303.2134 | 3,298.934 304.42235 200
i'('fe -363.70579 | -43.093823 | 2,458.7986 | 3,517.9975 323.82961 200
i'l'ce -359.51375 | -45.357036 | 2,600.023 | 3,714.873 340.84384 200
i'z'ce -355.305 | -47.412315 | 2,728.2725 | 3,871.7935 485.39587 200
igce -351.07955 | -49.270484 | 2,844.2222 | 4,040.026 507.58861 200
ilz;ce -346.85409 | -50.933103 | 2,947.9696 | 4,188.5496 526.59496 200
i's'ce -342.62864 | -52.409023 | 3,040.067 | 4,317.8351 542.38039 200
i's'ce -338.40319 | -53.705659 | 3,120.9771 | 4,428.1046 554.84268 200
i'7'°e -334.05776 | -54.856182 | 3,192.7697 | 4,521.3935 563.96735 200
i'éce -329.59235 | -55.856182 | 3,255.1697 | 4,596.4154 569.32501 200
igce -325.03635 | -56.686518 | 3,306.9827 | 4,656.6241 412.62679 200
;'('fe -320.38976 | -57.343816 | 3,347.9981 | 4,681.7945 407.78249 200
g'l'ce -315.74318 | -57.811026 | 3,377.152 | 4,683.0812 399.26261 200
;'Z'CG -311.09659 | -58.090449 | 3,394.588 | 4,659.7633 386.80289 200
;'?'fe -306.45 -58.18344 | 3,400.3906 | 4,611.0903 370.14805 200
gl;lce -301.80341 | -58.090449 | 3,394.588 | 4,536.3198 349.06245 200
;gce -297.15682 | -57.811026 | 3,377.152 | 4,434.7485 323.3397 200
§I6Ice -292.51024 | -57.343816 | 3,347.9981 | 4,305.7381 292.81052 200
Slice

57 -287.86365 | -56.686518 | 3,306.9827 | 4,148.7318 257.34853 200
g'éce -282.77018 | -55.733235 | 3,247.4979 | 3,984.0852 312.66277 200
;gce -278.30477 | -54.733235 | 3,185.0979 | 3,499.2977 133.36992 200
g'(')ce -274.66223 | -53.756109 | 3,124.1252 | 3,376.2076 107.00264 200
Slice




31

-270.7676
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200

Slice
32

-266.87298

-51.239917
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200




APPENDIX C

SLOPE STABILITY ANALYSIS: RECOMMENDED AT
BARBOURS CUT CHANNEL



Project Name: HSC - ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Station Analyzed: 34+00
HV] Project Number: HG1710448

Loadlng Condltlon: Short , Color | Name Unit Cohesion' | Phi' | Cohesion | C-Top | C-Rate of C-Maximum
1 . 1 I Weight | (psf) ©) | (psh) of Change (psf)
Slip Surface: Circular ; e N ey
S (psh)
‘ D Clayey Sand 120 0 30
J } D Fat Clay 1(U) 125 1,000
/j /{ D Fill 110 50 10 150
/ / . Sediment (U) 90 50
( D Fat Clay 2 (U) 125 2,200
< D Soft Fat Clay (U) | 115 300
// D Loose Clayey Sand | 110 0 28
/ D Bulkhead 150
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- L TR O N 2 [ B e 1
§ - El 14.74 & = 1, §
— [layey Sand = i _—
) 8—  EL+T A L Hill = L
— e / — = —
a 4 — S-04 P =P %
[ A | — S
N El -15.44 A — Fat Clay 1 116 o
28 — — Fat Clay 2 — B
o 40— A — —-40
e _52++ N N | A A A S S e ' //,.,// —— — - e
p= ?ent LT = —] =
E 04— - Clayey Sand —-04 E
76— — —-76 M
| T || — ]
88— = —-88
— — Fat Cla —
PN | | | et | | = | di =
0 100 200 300 400 500 600 700 800 900 1,000

Distance, Feet




Short Term 34+00
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 34+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fill
Model: S=f(depth)
Unit Weight: 110 pcf
C-Top of Layer: 50 psf
C-Rate of Change: 10 (Ibs/ft?)/ft
C-Maximum: 150 psf
Pore Water Pressure
Piezometric Line: 1

Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf



Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1

Soft Fat Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 300 psf
Pore Water Pressure
Piezometric Line: 1

Loose Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (217.8737, 219.00031) ft
Lower Left: (217.8737, 60.51432) ft
Lower Right: (568.0477, 60.51432) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (687.0189, 29.85921) ft
Upper Right Coordinate: (722.1145, 29.85921) ft
Lower Left Coordinate: (687.0189, -96.57772) ft
Lower Right Coordinate: (722.1145, -96.57772) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °



Slip Surface Limits

Left Coordinate: (0, -52) ft
Right Coordinate: (1,000, 33.75) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinatel1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 610 34
Coordinate 4 | 1,000 | 34
Points
X (ft) Y (ft)

Point 1 153 -57.96
Point 2 228 -64.7
Point 3 153 -75.96
Point 4 228 -96.7
Point 5 393 14.74
Point 6 393 -63.26
Point 7 468 -67
Point 8 468 -82
Point 9 393 -85.26
Point 10 | 573 35.24
Point 11 | 573 29.24
Point12 | 573 22.24
Point 13 | 573 17.24
Point 14 | 573 7.24
Point 15 | 573 -42.76
Point 16 | 648 -63.5
Point 17 | 1,000 33.75
Point 18 | 624 28.74
Point 19 | 619 30.74
Point 20 | 611 33.54
Point 21 | 592 34.34
Point 22 | 840 33
Point 23 | 925 -11.26
Point 24 | 1,000 -42.76
Point25 | O -58.26
Point26 | O -76.06
Point 27 | 1,000 -85.26
Point 28 | 1,000 -100
Point29 | O -100
Point30 | 628.84 | 34
Point 31 | 688 2.74




Point 32 | 653 17.14
Point 33 | 639 22.34
Point 34 | 1,000 -21.26
Point35 | 574 -21.26
Point 36 | 380.72 | -21.26
Point 37 | 155 -50.5
Point 38 | 25 -58.26
Point39 | 43 -52
Point40 | O -52
Point41 | 1,000 -11.26
Point 42 | 88 -52

Point 43 | 130 -52

Point 44 | 305 -50.5
Point 45 | 305 -46.5
Point46 | 478.22 | 11.24
Point 47 | 496 17.19361
Point 48 | 511 22.11083
Point 49 | 532 29.06479
Point 50 | 550 35

Point 51 | 580.42 | 45.14
Point 52 | 595.42 | 45.14
Point 53 | 607.42 | 41.14
Point 54 | 704 41.14
Point 55 | 732 33.7
Point 56 | 1,000 41.14
Point 57 | 900 33.75
Point 58 | 530 28.40251
Point 59 | 530 22.15041
Point 60 | 530 17.21409
Point 61 | 530 9.05473
Point 62 | 530 -21.26
Point 63 | 530 -46

Point 64 | 532 -46

Point 65 | 532 -21.26
Point 66 | 532 8.97032
Point 67 | 532 17.2153
Point 68 | 532 22.15458
Point 69 | 532 -47.42944
Point 70 | 530 -47.65722
Point 71 | 530 -52

Point 72 | 532 -52

Point 73 | 520 25.0911
Point 74 | 522 25.75338
Point 75 | 520 22.12958
Point 76 | 522 22.13375
Point 77 | 520 17.19
Point 78 | 522 17.19482
Point 79 | 520 9.47676
Point 80 | 522 9.39235
Point 81 | 520 -21.26
Point 82 | 522 -21.26
Point 83 | 520 -48.79611




Point 84 | 522 -48.56833
Point 85 | 520 -50
Regions
Material Points Area (ft?)

Region 1 Fat Clay 1(U) 18,19,20,21,10,50,49,11 422.29
Region 2 Fat Clay 2 (U) 26,3,9,27,28,29 17,271
Region 3 Fill 20,19,18,33,32,31,23,41,17,57,22,55,30 13,515
Region 4 Loose Clayey Sand | 14,31,32,13,67,66 1,523.3
Region 5 Soft Fat Clay (U) 67,13,32,33,12,68 576.06
Region 6 Clayey Sand 33,18,11,49,68,12 675.61
Region 7 Clayey Sand 25,38,1,6,83,84,70,71,72,69,15,24,27,9,3,26 31,479
Region 8 Fat Clay 2 (U) 39,38,1,6,83,84,70,63,62,82,81,36,45,44,37,43,42 | 9,470.6
Region 9 Fat Clay 1(U) 66,14,31,23,41,34,35,65 9,001.7
Region 10 | Sediment (U) 39,40,25,38 212.84
Region 11 51,50,10,21,20,30,53,52 502.37
Region 12 53,54,55,30 724.35
Region 13 54,55,22,57,17,56 2,150.4
Region 14 | Clayey Sand 58,74,73,48,75,76,59 59.395
Region 15 | Soft Fat Clay (U) 59,76,75,48,47,77,78,60 130.64
Region 16 | Loose Clayey Sand | 60,78,77,47,46,79,80,61 311.97
Region 17 | Fat Clay 1(U) 61,80,79,46,36,81,82,62 3,210.6
Region 18 | Bulkhead 49,58,59,60,61,62,63,70,71,72,69,64,65,66,67,68 | 161.47
Region 19 | Fat Clay 2 (U) 65,35,34,24,15,69,64 10,158

Current Slip Surface
Slip Surface: 10,412

FofS:1.85

Volume: 23,160.602 ft?
Weight: 2,846,552.4 |bs
Resisting Moment: 1.9716479e+008 |bs-ft
Activating Moment: 1.0671048e+008 |bs-ft
Resisting Force: 730,114.69 lbs
Activating Force: 397,334.76 lbs
F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces
Exit: (262.70626, -50.5) ft
Entry: (619.09392, 33.7487) ft
Radius: 241.6179 ft

Center: (404.63317, 145.04018) ft

Slip Slices
Base Normal Stress Frictional Strength Cohesive Strength
X (ft) Y (ft) PWP (psf) (psf) (psf) (psf)
Slice1l | 270.3412 | -55.609945 | 3,532.4606 | 4,736.9221 0 2,200
Slice 2 | 284.7321 -64.584171 | 4,092.4523 | 5,408.8371 760.01511 0
Slice 3 | 298.24403 | -71.763713 | 4,540.4557 | 6,462.0739 1,109.4468 0
Slice 4 | 309.63944 | -77.063265 | 4,871.1478 | 7,828.9939 1,707.7132 0
Slice5 | 318.91833 | -80.808335 | 5,104.8401 | 8,510.0385 1,965.9922 0
Slice 6 | 329.274 -84.446218 | 5,331.844 | 9,251.0481 0 2,200




Slice 7 | 340.70644 | -87.892101 | 5,546.8671 | 9,911.2659 0 2,200
Slice 8 | 352.13889 | -90.733579 | 5,724.1753 | 10,459.32 0 2,200
Slice9 | 363.57133 | -92.992355 | 5,865.123 | 10,897.241 0 2,200
i'(i)ce 375.00378 | -94.684943 | 5,970.7404 | 11,228.554 0 2,200
i'ice 386.86 -95.84448 | 6,043.0955 | 11,463.169 0 2,200
i'zice 398.45 -96.437057 | 6,080.0724 | 11,593.91 0 2,200
i'_;'fe 409.35 -96.470166 | 6,082.1384 | 11,627.87 0 2,200
i'jlce 420.25 -96.010638 | 6,053.4638 | 11,586.298 0 2,200
i';ce 431.15 -95.055639 | 5,993.8719 | 11,474.829 0 2,200
igce 442.05 -93.599208 | 5,902.9906 | 11,298.744 0 2,200
i';ce 448.75 -92.512547 | 5,835.183 | 11,194.421 0 2,200
i';ce 456.92889 | -90.74361 | 5,576.7465 | 11,156.854 0 2,200
igce 471.03889 | -87.153065 | 5,536.0245 | 11,036.039 0 2,200
ggce 487.11 -81.867969 | 5,418.0866 | 10,649.641 3,020.4394 0
2'1‘“" 503.5 -75.27092 | 5,225.56 | 10,209.06 2,877.2248 0
;'zice 515.5 -69.580652 | 5,033.1137 | 9,835.4252 2,772.6158 0
§|3ice 521 -66.706527 | 4,928.9829 | 9,650.3348 2,725.8738 0
g'jlce 525.29869 | -64.255166 | 4,835.3263 | 9,488.1277 2,686.2961 0
;'Eife 529.29869 | -61.930943 | 4,745.592 | 9,335.4553 2,649.9588 0
;'G‘CE 531 -60.894899 | 4,704.5831 | 11,103.203 3,694.2449 0
2'7‘“" 536.5 -57.3493 | 4,560.262 | 9,032.9561 2,582.3111 0
ggce 545.5 -51.18688 | 4,302.5211 | 8,624.8035 2,495.4709 0
;I;ce 551.38877 | -46.894564 | 4,118.3054 | 8,294.4894 2,411.121 0
g'(‘fe 553.35434 | -45.382211 | 4,052.0499 | 8,130.6921 2,354.8051 0
g'ice 558.69835 | -40.983512 | 3,854.7418 | 7,643.9517 0 2,200
Slice

32 568.23278 | -32.646012 | 3,473.4114 | 6,614.7086 0 2,200
ggce 573.5 -27.768135 | 3,246.4746 | 6,007.4619 0 2,200
g'jlce 576.95713 | -24.269769 | 3,079.7617 | 5,548.046 0 2,200
Slice 1 58016713 | -20.992657 | 2,923.2408 | 5,736.909 0 1,000

35




Slice | 583.35475 | -17.498364 | 2,753.4446 | 5,308.8879 0 1,000
36

§I7|ce 589.14475 | -10.892874 | 2,429.5572 | 4,494.3948 0 1,000
g'éce 593.71 -5.3646595 | 2,155.0295 | 3,806.315 0 1,000
ggce 598.86104 | 1.4392056 | 1,811.3807 | 2,947.7199 0 1,000
i'(')ce 604.86104 | 9.8843894 | 1,379.973 | 2,309.2452 494.10279 0
i'l'ce 607.86868 | 14.373239 | 1,148.4268 | 1,893.291 396.05129 0
i'z'ce 608.98698 | 16.132637 | 1,101.8858 | 1,751.2119 345.25282 0
i';ce 609.8283 | 17.470354 | 1,029.2402 | 1,653.2044 0 300
Slice

" 610.5 18.560361 | 963.43345 | 1,531.3836 0 300
igce 611.8768 | 20.837213 | 821.35788 | 1,269.682 0 300
Z'G'CG 614.60687 | 25.557076 | 526.83843 | 823.74738 171.42046 0
2'7'“" 617.10084 | 29.997192 | 249.77521 | -547.27684 0 1,000
Slice | 61841773 | 32.464582 | 95.810086 | 91.453579 0 62.666823

48




Project Name: HSC - ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Station Analyzed: 34+00

HV] Project Number: HG1710448

Loadlng Condltlon: Short Term Color | Name Unit Cohesion' | Phi' | Cohesion | C-Top | C-Rate of C-Maximum
1 . Weight | (psf) ©) | (psh) of Change (psf)
Slip Surface: Block e N ey
(psH
D Clayey Sand 120 0 30
D Fat Clay 1(U) 125 1,000
D Fill 110 50 10 150
. Sediment (U) 90 50
D Fat Clay 2 (U) 125 2,200
D Soft Fat Clay (U) | 115 300
D Loose Clayey Sand | 110 0 28
D Bulkhead 150
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Short Term - 34+00 Block
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term - 34+00 Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fill
Model: S=f(depth)
Unit Weight: 110 pcf
C-Top of Layer: 50 psf
C-Rate of Change: 10 (Ibs/ft?)/ft
C-Maximum: 150 psf
Pore Water Pressure
Piezometric Line: 1

Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf



Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1

Soft Fat Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 115 pcf
Cohesion: 300 psf
Pore Water Pressure
Piezometric Line: 1

Loose Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits

Left Coordinate: (0, -52) ft
Right Coordinate: (1,000, 33.75) ft

Slip Surface Block

Left Grid
Upper Left: (263.9875, -50.50385) ft
Lower Left: (263.9875, -73.9829) ft
Lower Right: (318.0132, -73.9829) ft
X Increments: 6
Y Increments: 6
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (497.0051, -44.5153) ft
Lower Left: (497.0051, -70.2344) ft
Lower Right: (553.0725, -70.2344) ft
XIncrements: 6



Y Increments: 6
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X(ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 610 34
Coordinate 4 | 1,000 | 34
Points
X (ft) Y (ft)

Point 1 153 -57.96
Point 2 228 -64.7
Point 3 153 -75.96
Point 4 228 -96.7
Point 5 393 14.74
Point 6 393 -63.26
Point 7 468 -67
Point 8 468 -82
Point 9 393 -85.26
Point 10 | 573 35.24
Point 11 | 573 29.24
Point 12 | 573 22.24
Point 13 | 573 17.24
Point 14 | 573 7.24
Point 15 | 573 -42.76
Point 16 | 648 -63.5
Point 17 | 1,000 33.75
Point 18 | 624 28.74
Point 19 | 619 30.74
Point 20 | 611 33.54
Point 21 | 592 34.34
Point 22 | 840 33
Point 23 | 925 -11.26
Point 24 | 1,000 -42.76
Point25 | O -58.26
Point26 | O -76.06
Point 27 | 1,000 -85.26
Point 28 | 1,000 -100
Point29 | O -100
Point 30 | 628.84 | 34
Point 31 | 688 2.74




Point 32 | 653 17.14
Point 33 | 639 22.34
Point 34 | 1,000 -21.26
Point35 | 574 -21.26
Point 36 | 380.72 | -21.26
Point 37 | 155 -50.5
Point 38 | 25 -58.26
Point39 | 43 -52
Point40 | O -52
Point41 | 1,000 -11.26
Point 42 | 88 -52

Point 43 | 130 -52

Point 44 | 305 -50.5
Point 45 | 305 -46.5
Point46 | 478.22 | 11.24
Point 47 | 496 17.19361
Point 48 | 511 22.11083
Point 49 | 532 29.06479
Point 50 | 550 35

Point 51 | 580.42 | 45.14
Point 52 | 595.42 | 45.14
Point 53 | 607.42 | 41.14
Point 54 | 704 41.14
Point 55 | 732 33.7
Point 56 | 1,000 41.14
Point 57 | 900 33.75
Point 58 | 530 28.40251
Point 59 | 530 22.15041
Point 60 | 530 17.21409
Point 61 | 530 9.05473
Point 62 | 530 -21.26
Point 63 | 530 -46

Point 64 | 532 -46

Point 65 | 532 -21.26
Point 66 | 532 8.97032
Point 67 | 532 17.2153
Point 68 | 532 22.15458
Point 69 | 532 -47.42944
Point 70 | 530 -47.65722
Point 71 | 530 -52

Point 72 | 532 -52

Point 73 | 520 25.0911
Point 74 | 522 25.75338
Point 75 | 520 22.12958
Point 76 | 522 22.13375
Point 77 | 520 17.19
Point 78 | 522 17.19482
Point 79 | 520 9.47676
Point 80 | 522 9.39235
Point 81 | 520 -21.26
Point 82 | 522 -21.26
Point 83 | 520 -48.79611




Point 84 | 522 -48.56833
Point 85 | 520 -50
Regions
Material Points Area (ft?)

Region 1 Fat Clay 1(U) 18,19,20,21,10,50,49,11 422.29
Region 2 Fat Clay 2 (U) 26,3,9,27,28,29 17,271
Region 3 Fill 20,19,18,33,32,31,23,41,17,57,22,55,30 13,515
Region 4 Loose Clayey Sand | 14,31,32,13,67,66 1,523.3
Region 5 Soft Fat Clay (U) 67,13,32,33,12,68 576.06
Region 6 Clayey Sand 33,18,11,49,68,12 675.61
Region 7 Clayey Sand 25,38,1,6,83,84,70,71,72,69,15,24,27,9,3,26 31,479
Region 8 Fat Clay 2 (U) 39,38,1,6,83,84,70,63,62,82,81,36,45,44,37,43,42 | 9,470.6
Region 9 Fat Clay 1(V) 66,14,31,23,41,34,35,65 9,001.7
Region 10 | Sediment (U) 39,40,25,38 212.84
Region 11 51,50,10,21,20,30,53,52 502.37
Region 12 53,54,55,30 724.35
Region 13 54,55,22,57,17,56 2,150.4
Region 14 | Clayey Sand 58,74,73,48,75,76,59 59.395
Region 15 | Soft Fat Clay (U) 59,76,75,48,47,77,78,60 130.64
Region 16 | Loose Clayey Sand | 60,78,77,47,46,79,80,61 311.97
Region 17 | Fat Clay 1(U) 61,80,79,46,36,81,82,62 3,210.6
Region 18 | Bulkhead 49,58,59,60,61,62,63,70,71,72,69,64,65,66,67,68 | 161.47
Region 19 | Fat Clay 2 (U) 65,35,34,24,15,69,64 10,158

Current Slip Surface
Slip Surface: 4,948
FofS:2.04
Volume: 16,277.121 ft3
Weight: 2,011,437.3 Ibs
Resisting Moment: 85,852,988 |bs-ft
Activating Moment: 42,165,818 Ibs-ft
Resisting Force: 618,971.02 lbs
Activating Force: 303,803.14 |bs
F of S Rank (Analysis): 1 of 21,609 slip surfaces
F of S Rank (Query): 1 of 21,609 slip surfaces

Exit: (280.43491, -50.5) ft
Entry: (621.27668, 33.804982) ft

Radius: 163.19631 ft

Center: (435.21658, 54.881227) ft

Slip Slices
Base Normal Stress Frictional Strength Cohesive Strength
X (ft) Y (ft) PWP (psf) (psf) (psf) (psf)
Slice1 | 285.68801 | -55.7531 3,541.3934 | 5,063.0146 0 2,200
Slice 2 | 295.47287 | -65.537962 | 4,151.9688 | 5,892.9709 1,005.168 0
Slice 3 | 302.50232 | -69.888761 | 4,423.4587 | 5,773.8371 779.64135 0
Slice4 | 310.40857 | -69.315931 | 4,387.7141 | 6,188.0412 1,039.4193 0
Slice5 | 321.22571 | -68.532199 | 4,338.8092 | 6,294.2091 1,128.9507 0
Slice 6 | 332.04286 | -67.748467 | 4,289.9043 | 6,442.3939 1,242.7405 0




Slice 7 | 342.86 -66.964734 | 4,240.9994 | 6,584.1489 1,352.818 0
Slice 8 | 353.67714 | -66.181002 | 4,192.0945 | 6,719.1031 1,458.9691 0
Slice9 | 364.49429 | -65.39727 | 4,143.1897 | 6,847.0161 1,561.0549 0
i'(i)ce 375.31143 | -64.613538 | 4,094.2848 | 6,967.7868 1,659.0171 0
i'ice 386.86 -63.776812 | 4,042.0731 | 7,088.8107 1,759.0347 0
i'zice 398.45 -62.937084 | 3,989.6741 | 7,198.7765 1,852.7761 0
i'_j’ce 409.35 -62.147349 | 3,940.3946 | 7,291.2843 1,934.6371 0
i'jlce 420.25 -61.357613 | 3,891.1151 | 7,377.6738 2,012.9656 0
i';ce 431.15 -60.567878 | 3,841.8356 | 7,458.609 2,088.1451 0
i'éce 442.05 -59.778143 | 3,792.5561 | 7,534.875 2,160.6288 0
i';ce 448.75 -59.292709 | 3,762.265 | 7,608.1296 2,220.411 0
i';ce 457.055 -58.690989 | 3,659.8298 | 7,851.2586 2,419.9226 0
igce 471.165 | -57.66868 | 3,772.8267 | 8,250.4281 2,585.1444 0
ggce 482.665 | -56.835473 | 3,864.9219 | 8,546.9607 2,703.1764 0
2'1‘“" 491.555 | -56.191368 | 3,936.1155 | 8,743.3946 2,775.4839 0
;'zice 503.5 -55.325919 | 4,031.7745 | 9,011.0208 2,874.7692 0
§|3ice 515.5 -54.456486 | 4,127.8738 | 9,290.5965 2,980.6994 0
g'jlce 521 -54.057995 | 4,171.9194 | 9,424.9939 3,032.864 0
;'Eife 525.29869 | -53.746543 | 4,206.3445 | 9,529.6445 3,073.4087 0
g'gce 529.29869 | -53.456732 | 4,238.3777 | 9,626.8669 3,111.0457 0
2'7‘“" 531 -53.333468 | 4,252.0022 | 11,933.885 4,435.1368 0
ggce 533.19168 | -53.174674 | 4,269.5538 | 9,721.9382 3,147.9356 0
;I;ce 537.72964 | -49.742065 | 4,120.1192 | 7,629.6988 2,026.2567 0
g'(‘fe 545.53795 | -41.933748 | 3,749.1538 | 7,084.6718 0 2,200
g'ice 551.38877 | -36.082929 | 3,471.1872 | 6,664.3858 0 2,200
Slice

32 559.49462 | -27.977079 | 3,086.0863 | 5,848.6075 0 2,200
gl;ce 569.60585 | -17.86585 | 2,605.7118 | 5,309.7655 0 1,000
ggce 576.71 -10.7617 | 2,268.2007 | 4,555.3418 0 1,000
g'sice 583.35475 | -4.1169467 | 1,952.515 | 3,810.9393 0 1,000

Slice




36 589.14475 | 1.6730533 | 1,677.4378 | 3,145.3878 0 1,000
3'7“‘3 592.94705 | 5.4753523 | 1,496.7944 | 2,700.3291 0 1,000
ggce 594.65705 | 7.1853523 | 1,415.5539 | 2,661.2675 662.35767 0
gl;ce 600.04605 | 12.574355 | 1,159.5278 | 2,159.6008 531.74826 0
i'(i)ce 606.04605 | 18.574355 | 874.47369 | 1,624.2652 0 300
i'lice 607.86868 | 20.396976 | 787.88279 | 1,419.0485 0 300
i'zice 609.04238 | 21.57068 | 763.26502 | 1,296.7778 0 300
igce 609.8837 | 22.412004 | 721.59422 | 1,219.0999 287.23505 0
i'jlce 610.5 23.0283 684.63408 | 1,155.8124 272.03493 0
igce 613.64366 | 26.171957 | 488.46987 | 820.10823 191.47149 0
igce 617.35169 | 29.879994 | 257.08835 | -26.472 0 1,000
Slice | 619.84638 | 32.374678 | 101.4201 | 135.82933 0 63.934238

a7




Project Name: HSC - ECIP Preliminary Slope Evaluation

Location: Barbours Cut Ship Channel
Station Analyzed: 34+00

HV] Project Number: HG1
Loading Condition: Long T

Slip Surface: Circular
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Long Term 34+00
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term 34+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

FatClay 1
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Dredge Fill
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 16 psf
Phi': 15 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Dike
Model: Mohr-Coulomb



Fill

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Model: S=f(depth)

Unit Weight: 110 pcf

C-Top of Layer: 50 psf

C-Rate of Change: 10 (Ibs/ft?)/ft

C-Maximum: 150 psf

Pore Water Pressure
Piezometric Line: 1

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Loose Clayey Sand

Model: Mohr-Coulomb

Unit Weight: 110 pcf

Cohesion': 0 psf

Phi': 28 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Soft Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 100 psf

Phi': 15°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Bulkhead

Model: High Strength



Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (227.0672, 247.0971) ft
Lower Left: (227.0672, 62.00415) ft
Lower Right: (596.7231, 62.00415) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (680, 40.48201) ft
Upper Right Coordinate: (709, 40.48201) ft
Lower Left Coordinate: (680, -95.49981) ft
Lower Right Coordinate: (709, -95.49981) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (0, -52) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y(ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 600 43.14
Coordinate 4 | 1,000 | 43.14

Points
X (ft) Y (ft)
Point 1 153 -57.96
Point 2 228 -64.7
Point 3 153 -75.96
Point 4 228 -96.7
Point 5 393 14.74




Point 6 393 -63.26
Point 7 468 -67
Point 8 468 -82
Point 9 393 -85.26
Point 10 | 573 35.24
Point 11 | 573 29.24
Point 12 | 573 22.24
Point 13 | 573 17.24
Point 14 | 573 7.24
Point 15 | 573 -42.76
Point 16 | 648 -63.5
Point 17 | 1,000 33.75
Point 18 | 624 28.74
Point 19 | 619 30.74
Point 20 | 611 33.54
Point 21 | 592 34.34
Point 22 | 840 33
Point 23 | 925 -11.26
Point 24 | 1,000 -42.76
Point25 | O -58.26
Point26 | O -76.06
Point 27 | 1,000 -85.26
Point 28 | 1,000 -100
Point29 | O -100
Point 30 | 628.84 | 34
Point 31 | 688 2.74
Point 32 | 653 17.14
Point 33 | 639 22.34
Point 34 | 1,000 -21.26
Point 35 | 574 -21.26
Point 36 | 380.72 | -21.26
Point 37 | 155 -50.5
Point 38 | 25 -58.26
Point 39 | 43 -52
Point40 | O -52
Point 41 | 1,000 -11.26
Point42 | 88 -52
Point43 | 130 -52
Point 44 | 305 -50.5
Point 45 | 305 -46.5
Point46 | 478.22 | 11.24
Point 47 | 496 17.19361
Point48 | 511 22.11083
Point 49 | 532 29.06479
Point 50 | 550 35
Point 51 | 580.42 | 45.14
Point 52 | 595.42 | 45.14
Point 53 | 607.42 | 41.14
Point 54 | 704 41.14
Point 55 | 732 33.7
Point 56 | 1,000 41.14
Point 57 | 900 33.75




Point 58 | 530 28.40251
Point 59 | 530 22.15041
Point 60 | 530 17.21409
Point 61 | 530 9.05473
Point 62 | 530 -21.26
Point 63 | 530 -46
Point 64 | 532 -46
Point 65 | 532 -21.26
Point 66 | 532 8.97032
Point 67 | 532 17.2153
Point 68 | 532 22.15458
Point 69 | 532 -47.42944
Point 70 | 530 -47.65722
Point 71 | 530 -52
Point 72 | 532 -52
Point 73 | 520 25.0911
Point 74 | 522 25.75338
Point 75 | 520 22.12958
Point 76 | 522 22.13375
Point 77 | 520 17.19
Point 78 | 522 17.19482
Point 79 | 520 9.47676
Point 80 | 522 9.39235
Point 81 | 520 -21.26
Point 82 | 522 -21.26
Point 83 | 520 -48.79611
Point 84 | 522 -48.56833
Point 85 | 520 -50

Regions

Material Points Area (ft?)

Region 1 Fat Clay 1 18,19,20,21,10,50,49,11 422.29
Region 2 Fat Clay 2 26,3,9,27,28,29 17,271
Region 3 Fill 20,19,18,33,32,31,23,41,17,57,22,55,30 13,515
Region 4 Loose Clayey Sand | 14,31,32,13,67,66 1,523.3
Region 5 Soft Fat Clay 67,13,32,33,12,68 576.06
Region 6 Clayey Sand 33,18,11,49,68,12 675.61
Region 7 Clayey Sand 25,38,1,6,83,84,70,71,72,69,15,24,27,9,3,26 31,479
Region 8 Fat Clay 2 39,38,1,6,83,84,70,63,62,82,81,36,45,44,37,43,42 | 9,470.6
Region 9 Fat Clay 1 66,14,31,23,41,34,35,65 9,001.7
Region 10 | Sediment 39,40,25,38 212.84
Region 11 | Dike 51,50,10,21,20,30,53,52 502.37
Region 12 | Dredge Fill 53,54,55,30 724.35
Region 13 | Dredge Fill 54,55,22,57,17,56 2,150.4
Region 14 | Clayey Sand 58,74,73,48,75,76,59 59.395
Region 15 | Soft Fat Clay 59,76,75,48,47,77,78,60 130.64
Region 16 | Loose Clayey Sand | 60,78,77,47,46,79,80,61 311.97
Region 17 | Fat Clay 1 61,80,79,46,36,81,82,62 3,210.6
Region 18 | Bulkhead 49,58,59,60,61,62,63,70,71,72,69,64,65,66,67,68 | 161.47
Region 19 | Fat Clay 2 65,35,34,24,15,69,64 10,158




Current Slip Surface
Slip Surface: 2,677

FofS:1.53

Volume: 171.91782 ft?

Weight: 19,444.326 Ibs

Resisting Moment: 536,476.72 |bs-ft
Activating Moment: 351,010.55 Ibs-ft

Resisting Force: 8,385.9081 Ibs
Activating Force: 5,487.1604 |bs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (479.81833, 11.775197) ft
Entry: (526.16624, 27.132993) ft
Radius: 59.786242 ft
Center: (485.82633, 71.258798) ft

Slip Slices
Base Normal Stress Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice 1 | 480.57115 | 11.708762 | -122.62893 | 36.764221 19.547883 0
Slice 2 | 482.07679 | 11.595017 | -91.586894 | 109.32624 58.129793 0
Slice 3 | 483.58243 | 11.519429 | -62.751744 | 178.94486 95.146669 0
Slice4 | 485.08807 | 11.481854 | -36.115099 | 244.81061 130.16811 0
Slice 5 | 486.59371 | 11.482221 | -11.672811 | 306.09936 162.75592 0
Slice 6 | 488.06765 | 11.518941 | 10.15198 | 360.31975 186.18751 0
Slice 7 | 489.5099 | 11.590514 | 29.445974 | 407.01307 200.75599 0
Slice 8 | 490.95214 | 11.69709 | 46.715505 | 447.66654 213.18944 0
Slice 9 | 492.39439 | 11.83886 | 61.949673 | 482.09446 223.39495 0
i'('fe 493.83663 | 12.016074 | 75.133857 | 510.26216 231.36182 0
i'l'ce 495.27888 | 12.229053 | 86.249583 | 532.27664 237.15679 0
i'z'ce 496.72725 | 12.479399 | 95.303668 | 549.03838 241.25502 0
igce 498.18174 | 12.767891 | 102.25105 | 560.79375 243.81148 0
i‘fe 499.63623 | 13.094181 | 107.01241 | 567.21651 244.69486 0
i's'ce 501.09073 | 13.458909 | 109.5507 | 568.73799 24415421 0
i'éce 502.54522 | 13.862808 | 109.82351 | 565.79365 242.44363 0
i';ce 503.99972 | 14.306712 | 107.78259 | 558.79424 239.80715 0
Slice

18 505.45421 | 14.791565 | 103.37335 | 548.10129 236.46604 0
igce 506.9087 | 15.318434 | 96.53415 | 534.0073 232.6086 0
;'('Jce 508.47696 | 15.936851 | 86.248631 | 515.06732 228.00694 0
g'l'ce 510.15899 | 16.65597 | 71.987471 | 490.95518 222.76908 0
;'z'ce 511.1715 | 17.111026 | 62.120337 | 475.42506 219.75802 0




Slice

o 512.06136 | 17.542142 | 51.644812 | 460.04459 109.43039 100
g'jlce 513.49806 | 18.268105 | 33.001842 | 431.35523 106.73847 100
ggce 514.93476 | 19.043687 | 11.48908 | 398.78725 103.77623 100
§I6ice 516.36014 | 19.864196 | -12.806007 | 362.90989 97.241412 100
g';ce 517.77419 | 20.73129 | -39.979301 | 323.70994 86.737816 100
;Igice 519.18825 | 21.653848 | -70.36039 | 279.86298 74.98906 100
;I;ce 519.94764 | 22.165754 | -87.6282 | 260.54288 150.4245 0
g'(‘)ce 521 22.929945 | -114.72685 | 222.28311 128.33521 0
g'lice 522.69437 | 24.201768 | -160.75327 | 158.28338 91.384954 0
g'zice 524.08312 | 25324102 | -203.09974 | 99.342249 57.355274 0
Slice | 525.47187 | 26517702 | -249.56794 | 34.19737 19.743861 0
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Project Name: HSC - ECIP Prehmlnary Slope Evaluation
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

RDD 34+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

FatClay 1

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion': 0 psf

Phi': 30 °

Phi-B: 0 °

Cohesion R: 0 psf

PhiR:30°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dredge Fill
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 16 psf
Phi': 15 °



Phi-B: 0 °
Cohesion R: 50 psf
PhiR:0°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dike

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:22°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fill (RDD)

Model: Mohr-Coulomb

Unit Weight: 110 pcf

Cohesion': 50 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 100 psf

PhiR:20°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Loose Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °
Cohesion R: 0 psf
PhiR: 28 °
Pore Water Pressure

Piezometric Line: 1
Piezometric Line After Drawdown: 2



Soft Fat Clay

Model: Mohr-Coulomb

Unit Weight: 115 pcf

Cohesion': 100 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:10°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (609.064, 256.88125) ft
Lower Left: (271.3642, 256.88125) ft
Lower Right: (271.3642,57.51914) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (668, 41.5) ft
Upper Right Coordinate: (702, 41.5) ft
Lower Left Coordinate: (668, -90) ft
Lower Right Coordinate: (702, -90) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °



Slip Surface Limits

Left Coordinate: (0, -52) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinatel1 | O 12.54
Coordinate 2 | 490 12.54
Coordinate 3 | 600 43.14
Coordinate 4 | 1,000 | 43.14

Piezometric Line 2

Coordinates

X (ft) | Y (ft)
Coordinate1 | O -3.64
Coordinate 2 | 1,000 | -3.64

Points
X (ft) Y (ft)

Point 1 153 -57.96
Point 2 228 -64.7
Point 3 153 -75.96
Point 4 228 -96.7
Point 5 393 14.74
Point 6 393 -63.26
Point 7 468 -67
Point 8 468 -82
Point 9 393 -85.26
Point 10 | 573 35.24
Point 11 | 573 29.24

Point 12 | 573 22.24

Point 13 | 573 17.24

Point 14 | 573 7.24

Point 15 | 573 -42.76

Point 16 | 648 -63.5

Point 17 | 1,000 33.75

Point 18 | 624 28.74

Point 19 | 619 30.74

Point 20 | 611 33.54

Point 21 | 592 34.34

Point 22 | 840 33

Point 23 | 925 -11.26

Point 24 | 1,000 | -42.76




Point25 | O -58.26
Point26 | O -76.06
Point 27 | 1,000 -85.26
Point 28 | 1,000 -100
Point29 | O -100
Point 30 | 628.84 | 34

Point 31 | 688 2.74
Point 32 | 653 17.14
Point 33 | 639 22.34
Point 34 | 1,000 -21.26
Point 35 | 574 -21.26
Point 36 | 380.72 | -21.26
Point 37 | 155 -50.5
Point 38 | 25 -58.26
Point 39 | 43 -52
Point40 | O -52

Point 41 | 1,000 -11.26
Point 42 | 88 -52
Point43 | 130 -52

Point 44 | 305 -50.5
Point 45 | 305 -46.5
Point46 | 478.22 | 11.24
Point 47 | 496 17.19361
Point 48 | 511 22.11083
Point 49 | 532 29.06479
Point 50 | 550 35

Point 51 | 580.42 | 45.14
Point 52 | 595.42 | 45.14
Point 53 | 607.42 | 41.14
Point 54 | 704 41.14
Point 55 | 732 33.7
Point 56 | 1,000 41.14
Point 57 | 900 33.75
Point 58 | 530 28.40251
Point 59 | 530 22.15041
Point 60 | 530 17.21409
Point 61 | 530 9.05473
Point 62 | 530 -21.26
Point 63 | 530 -46

Point 64 | 532 -46

Point 65 | 532 -21.26
Point 66 | 532 8.97032
Point 67 | 532 17.2153
Point 68 | 532 22.15458
Point 69 | 532 -47.42944
Point 70 | 530 -47.65722
Point 71 | 530 -52

Point 72 | 532 -52

Point 73 | 520 25.0911
Point 74 | 522 25.75338
Point 75 | 520 22.12958
Point 76 | 522 22.13375




Point 77 | 520 17.19
Point 78 | 522 17.19482
Point 79 | 520 9.47676
Point 80 | 522 9.39235
Point 81 | 520 -21.26
Point 82 | 522 -21.26
Point 83 | 520 -48.79611
Point 84 | 522 -48.56833
Point 85 | 520 -50

Regions

Material Points Area (ft?)

Region 1 Fat Clay 1 18,19,20,21,10,50,49,11 422.29
Region 2 Fat Clay 2 26,3,9,27,28,29 17,271
Region 3 Fill (RDD) 20,19,18,33,32,31,23,41,17,57,22,55,30 13,515
Region 4 Loose Clayey Sand | 14,31,32,13,67,66 1,523.3
Region 5 Soft Fat Clay 67,13,32,33,12,68 576.06
Region 6 Clayey Sand 33,18,11,49,68,12 675.61
Region 7 Clayey Sand 25,38,1,6,83,84,70,71,72,69,15,24,27,9,3,26 31,479
Region 8 Fat Clay 2 39,38,1,6,83,84,70,63,62,82,81,36,45,44,37,43,42 | 9,470.6
Region 9 Fat Clay 1 66,14,31,23,41,34,35,65 9,001.7
Region 10 | Sediment 39,40,25,38 212.84
Region 11 | Dike 51,50,10,21,20,30,53,52 502.37
Region 12 | Dredge Fill 53,54,55,30 724.35
Region 13 | Dredge Fill 54,55,22,57,17,56 2,150.4
Region 14 | Clayey Sand 58,74,73,48,75,76,59 59.395
Region 15 | Soft Fat Clay 59,76,75,48,47,77,78,60 130.64
Region 16 | Loose Clayey Sand | 60,78,77,47,46,79,80,61 311.97
Region 17 | Fat Clay 1 61,80,79,46,36,81,82,62 3,210.6
Region 18 | Bulkhead 49,58,59,60,61,62,63,70,71,72,69,64,65,66,67,68 | 161.47
Region 19 | Fat Clay 2 65,35,34,24,15,69,64 10,158

Current Slip Surface

Slip Surface:

FofS:1.64

13,955

Volume: 4,102.6339 ft?
Weight: 508,252.1 Ibs
Resisting Moment: 25,791,857 Ibs-ft
Activating Moment: 15,764,925 Ibs-ft
Resisting Force: 159,603.68 lbs
Activating Force: 97,696.375 lbs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (355.01213, -29.82929) ft
Entry: (529.82413, 28.344272) ft

Radius: 146.513 ft
Center: (406.44412, 107.35967) ft

Slip Slices

Base Normal Stress

Frictional Strength

Cohesive Strength



X (ft) Y (ft) PWP (psf) (psf) (psf) (psf)
Slice 1 | 358.22561 [ -30.9496 | 1,704.1191 | 1,966.89 106.16634 300
Slice 2 | 364.65258 | -33.026533 | 1,833.7196 | 2,456.2319 251.51131 300
Slice 3 | 371.07955 [ -34.782659 | 1,943.3019 | 2,894.1155 384.15365 300
Slice 4 | 377.50652 [ -36.229777 | 2,033.6021 | 3,274.8362 501.49114 300
Slice 5 | 383.65667 | -37.339861 | 2,102.8713 | 3,582.5158 597.81519 300
Slice 6 | 389.53 -38.143705 | 2,153.0312 | 3,820.7345 673.79588 300
Slice 7 | 395.40333 [ -38.707054 | 2,188.1842 | 4,004.7847 733.95424 300
Slice 8 | 401.27667 | -39.032689 | 2,208.5038 | 4,135.3623 778.50136 300
Slice 9 | 407.15 -39.122198 | 2,214.0892 | 4,214.3959 808.17639 300
i'(')ce 413.02333 | -38.976015 | 2,204.9673 | 4,244.8417 824.16276 300
i'l'ce 418.89667 | -38.59343 | 2,181.094 | 4,230.4154 827.97959 300
i'z'ce 424.77 -37.972574 | 2,142.3526 | 4,175.2914 821.36059 300
i'?'fe 430.64333 | -37.110369 | 2,088.551 | 4,083.7986 806.13234 300
ﬂce 436.65346 | -35.970682 | 2,017.4346 | 4,022.5394 810.11494 300
igce 442.80039 | -34.535415 | 1,927.8739 | 3,990.1084 833.19683 300
i'e'fe 448.94732 | -32.816017 | 1,820.5835 | 3,924.6683 0 1,147.5716
i'7'ce 455.09425 | -30.801857 | 1,694.8998 | 3,831.2478 0 1,121.7644
i'éce 461.24118 | -28.47979 | 1,550.0029 | 3,711.3287 0 1,093.2166
i'g'ce 467.38811 | -25.833672 | 1,384.8852 | 3,565.9253 0 1,062.4052
;'(')CG 473.53504 | -22.843688 | 1,198.3102 | 3,394.9407 0 1,029.5251
2'1'“" 477.41425 | -20.813854 | 1,071.6485 | 3,277.9283 0 1,008.3809
§|2|ce 480.16118 | -19.237368 | 973.27575 | 3,174.5571 0 988.88832
;'3'@ 486.05118 | -15.549411 | 743.14724 | 2,914.2761 0 966.9569
;'A'lce 493 -10.794085 | 446.41488 | 2,564.7772 0 969.09866
ggce 499.03715 | -6.1181875 | 154.6389 | 2,228.3632 0 913.82216
;'G'CG 504.39859 | -1.5495115 | -130.44648 | 1,891.5272 0 860.65604
;'7'“" 508.86143 | 2.6323737 | -391.39612 | 1,518.3815 613.46593 300
Slice
28 513.31392 | 7.1925243 | -675.94952 | 1,193.0501 482.02353 300
§I9|ce 517.81392 | 12.220297 | -989.68253 | 954.68525 507.61515 0
g'(')ce 521 16.033678 | -1,227.6375 | 745.42814 396.35117 0
Slice | 523.25305 | 18.943476 | -1,409.2089 | 611.10787 163.74586 100

31




Slice

525.06514 | 21.370104 | -1,560.6305 | 444.81384 119.18751 100
32
gl?l)ce 525.76138 | 22.333812 | -1,620.7659 | 367.70868 212.2967 0
Slice 527.86135 | 25.4353 -1,814.2987 | 175.85632 101.53069 0

34




Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel
Station Analyzed: 44+00

HYV] Project Number: HG1710448
Loading Condition: Short Term

Slip Surface: Circular
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Color | Name Unit Cohesion' | Phi' | Cohesion

Weight | (psf) ©) | (psh
(pcf)

D Clayey Sand | 120 0 30

D Fat Clay 1 (U) | 125 1,000

D Fat Clay 2 (U) | 125 2,200

. Fill (U) 110 300

. Sediment (U) | 90 50

. Bulkhead 150

L-03

44— 59 , § 44
— to -52 Feet MLLW \4 Ly by BL3364 :
32 : A7 ey \ \ Y \ia 32
— L-07 A
20— 20
- El 8.84] =
§—  EL+I' $-03 / N
= tit=8:36" T4 = =
4 \ 1// —_— — |4 2
16— \ /‘// = —-16 +
— A Fat Clay 1 = — Q
Y= iy Ll L e = U
S2E N T Clayey Sand — —-52 g
64— = =
76 = — ] = 76 M
-88 F— 'QQQDQDDD> ] Fat Clay 2 = — 88
ool | | | | | | | = | =
0 100 200 300 400 500 600 700 800 900 1,000

Distance, Feet



Short Term 44+00

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 44+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1

Fill (U)
Model: Undrained (Phi=0)
Unit Weight: 110 pcf
Cohesion: 300 psf
Pore Water Pressure
Piezometric Line: 1



Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (245.9759, 233.47631) ft
Lower Left: (245.9759, 63.16979) ft
Lower Right: (598.7619, 63.16979) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (845.056, 25.44217) ft
Upper Right Coordinate: (877.0413, 25.44217) ft
Lower Left Coordinate: (845.056, -93.25256) ft
Lower Right Coordinate: (877.0413, -93.25256) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -49.2) ft
Right Coordinate: (1,000, 27.94) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 550 34
Coordinate 4 | 1,000 | 34




Points

X (ft) Y (ft)
Point 1 225 -58.26
Point 2 225 -76.26
Point 3 465 -58.26
Point 4 465 -91.26
Point 5 645 -66.36
Point 6 1,000 27.94
Point 7 625 27.54
Point 8 617.3081 | 28.53209
Point 9 593.8347 | 31.4115
Point 10 | 1,000 41.14
Point 11 | 999.9742 | -11.27583
Point 12 | 1,000 -66.26
Point13 | O -76.26
Point14 | O -100
Point 15 | 1,000 -100
Point 16 | 1,000 -41.26
Point 17 | 644 -41.26
Point18 | O -58.26
Point 19 | 1,000 -31.26
Point 20 | 644 -31.26
Point 21 | 464 -31.26
Point 22 | 135 -52.4
Point 23 | 1,000 0.74
Point 24 | 644 0.74
Point 25 | 559 27.72993
Point 26 | 559 0.74
Point 27 | 559 33.14
Point 28 | 110 -51.6
Point29 | 75 -51.6
Point 30 | 75 -58.26
Point31 | O -49.2
Point 32 | 305 -50.5
Point 33 | 305 -46.5
Point 34 | 350.72 -31.26
Point 35 | 446.72 0.74
Point 36 | 546.2 33.9
Point 37 | 161 -50.5
Point 38 | 157 -52.4
Point 39 | 42 -52.4
Point 40 | 66 -52.4
Point41 | 37 -50.8
Point42 | 24 -52.4
Point43 | 18 -52.5
Point44 | 10 -49.29
Point 45 | 527.69 28
Point 46 | 579.92 45.14
Point 47 | 594.92 45.14
Point 48 | 745.7421 | 29.59999
Point 49 | 638.12 30.74




Point 50 | 606.92 41.14
Point 51 | 696.5 41.14
Point 52 | 530 28.7363
Point 53 | 530 27.98007
Point 54 | 532 29.37379
Point 55 | 532 27.96282
Point 56 | 530 0.74
Point 57 | 532 0.74
Point 58 | 530 -31.26
Point 59 | 532 -31.26
Point 60 | 530 -52
Point 61 | 532 -52

Regions

Points Area (ft?) Material

Region 1 51,48,6,10 3,429.3
Region 2 | 12,5,4,2,13,14,15 25,013 | FatClay 2 (U)
Region 3 12,16,17,61,60,3,1,30,18,13,2,4,5 24,297 Clayey Sand
Region 4 58,21,34,33,32,37,38,22,28,29,30,1,3,60 | 7,186.4 Fat Clay 2 (U)
Region5 | 59,20,19,23,24,26,57 14,976 | FatClay 1 (U)
Region 6 25,55,57,26 731.87 Fat Clay 1 (U)
Region7 | 25,7,8,9,27 219.6 Fill (U)
Region 8 | 25,55,54,36,27 126.45 | FatClay 1 (V)
Region 9 30,29,40,39,41,42,43,44,31,18 500.79 Sediment (U)
Region 10 | 9,8,7,25,26,24,23,6,48,49 12,517 Fill (U)
Region 11 | 46,36,27,9,49,50,47 719.15
Region 12 | 50,51,48,49 1,058.7
Region 13 | 54,52,53,56,58,60,61,59,57,55 162.11 Bulkhead
Region 14 | 52,45,53 0.87345 | FatClay 1 (U)
Region 15 | 45,35,56,53 1,166.6 Fat Clay 1 (U)
Region 16 | 56,35,34,21,58 4,201 Fat Clay 1 (U)
Region 17 | 19,20,59,61,17,16 5,281.4 | FatClay 2 (U)

Current Slip Surface
Slip Surface: 6,688

FofS:1.89

Volume: 20,714.6009 ft3

Weight: 2,548,799.3 |bs

Resisting Moment: 1.5970862e+008 |bs-ft

Activating Moment: 84,689,386 |bs-ft
Resisting Force: 672,578.33 Ibs
Activating Force: 358,543.5 Ibs

F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces

Exit: (282.54237, -50.5) ft
Entry: (604.47745, 31.250124) ft

Radius: 213.19119 ft

Center: (410.60937, 119.93863) ft

Slip Slices
T




X (ft) Y (ft) PWP (psf) Base Normal Stress Frictional Strength Cohesive Strength
Slice 1 | 288.06148 | -54.38 3,455.712 | 4,596.6033 0 2,200
Slice2 | 299.2903 | -61.758127 | 3,916.1071 | 5,006.5538 629.56968 0
Slice 3 | 310.42408 | -68.145456 | 4,314.6765 | 6,565.4308 1,299.4736 0
Slice 4 | 321.27224 | -73.539191 | 4,651.2455 | 7,624.1261 1,716.3934 0
Slice 5 | 332.12039 | -78.192455 | 4,941.6092 | 8,583.8722 2,102.8615 0
Slice 6 | 342.96855 | -82.156613 | 5,188.9726 | 9,395.0779 2,428.396 0
Slice 7 | 349.55631 | -84.319866 | 5,323.9596 | 9,741.0255 0 2,200
Slice 8 | 356.05333 | -86.080019 | 5,433.7932 | 10,075.377 0 2,200
Slice 9 | 366.72 -88.614727 | 5,591.959 | 10,547.226 0 2,200
i'(')ce 377.38667 | -90.578787 | 5,714.5163 | 10,904.467 0 2,200
i'l'ce 388.05333 | -91.988108 | 5,802.4579 | 11,152.051 0 2,200
i'z'ce 398.72 -92.853741 | 5,856.4734 | 11,296.34 0 2,200
i'?"ce 409.38667 | -93.182329 | 5,876.9773 | 11,344.68 0 2,200
ﬂce 420.05333 | -92.976364 | 5,864.1251 | 11,304.937 0 2,200
igce 430.72 -92.234285 | 5,817.8194 | 11,185.048 0 2,200
i'e'fe 441.38667 | -90.950419 | 5,737.7062 | 10,992.582 0 2,200
i';ce 446.83614 | -90.152043 | 5,687.8875 | 10,876.941 0 2,200
i'éce 447.22227 | -90.084948 | 5,683.7008 | 10,864.098 2,990.904 0
i'g'ce 448.74614 | -89.809901 | 5,666.5378 | 10,851.551 2,993.5686 0
g'(')ce 457 -88.020391 | 5,139.342 | 10,772.941 3,252.5599 0
;'1'“" 464.5 -86.328226 | 5,183.3938 | 10,700.88 3,185.5221 0
§I2|ce 470.22417 | -84.67552 | 5,196.6891 | 10,607.498 3,123.9318 0
g'?'fe 480.6725 | -81.33492 | 5,202.7298 | 10,413.638 3,008.5193 0
;'A'lce 491.12083 | -77.38484 | 5,174.474 | 10,174.056 2,886.5099 0
;'E'fe 501.56917 | -72.787671 | 5,109.8052 | 9,889.6532 2,759.6465 0
g'éce 512.0175 | -67.495607 | 5,006.0332 | 9,559.1989 2,628.7714 0
;'7'“" 522.46583 | -61.447543 | 4,859.7196 | 9,178.9843 2,493.7286 0
;'éce 528.845 -57.456105 | 4,753.5731 | 8,928.0427 2,410.1311 0
;g‘:e 531 -56.002015 | 4,711.7664 | 10,453.825 3,315.1792 0
g'(')ce 534.67626 | -53.402239 | 4,633.7391 | 8,660.7335 2,324.9863 0
Slice | 541.77626 | -48.032277 | 4,463.406 | 8,292.5762 0 2,200

31




Slice | 547.68186 | -43.333753 | 4,308.6762 | 7,861.6915 2,200
32

g';ce 549.58186 | -41.730245 | 4,716.957 | 7,659.7028 2,200
g'jlce 554.5 -37.251544 | 4,446.0963 | 7,097.7834 2,200
ggce 559.95363 | -32.19614 | 4,130.6391 | 6,000.3344 2,200
;'Gice 565.66045 | -26.217542 | 3,757.5746 | 5,844.8152 1,000
g';ce 575.16682 | -15.395524 | 3,082.2807 | 4,569.8427 1,000
ggce 583.64196 | -4.4379822 | 2,398.5301 | 3,245.5693 1,000
;I;ce 590.59931 | 5.8439925 | 1,756.9349 | 2,594.7148 300
igce 594.37735 | 11.870754 | 1,380.865 | 1,963.0394 300
i'lice 598.84381 | 20.198751 | 861.19794 | 1,063.0677 300
i'zice 603.373 | 28.885592 | 319.13904 | 95.92716 300
Slice | 604.22791 | 30.708665 | 20537932 | -113.51644 300
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Station Analyzed: 44+00

HV] Project Number: HG1710448
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Short Term 44+00 Block

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Infformation
File Version: 8.16
Title: Barbours Cut Ship Channel Widening
Created By: Anil Raavi
Last Edited By: Anil Raavi
Revision Number: 199
Date: 4/27/2018
Time: 3:09:52 PM
Tool Version: 8.16.1.13452
File Name: 44+00 with Bulkhead.gsz
Directory: G:\\HOUSTON\HOU PS\GEO\PROJECTS\2017\HG1710448 HSC-ECIP Preliminary Slope Evaluation — Barbours
Cut and Bayport Channels, TCB&GBA\Slope Stability\BCC\44+00\Rec\
Last Solved Date: 4/27/2018
Last Solved Time: 3:10:08 PM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 44+00 Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1

Fill (U)
Model: Undrained (Phi=0)
Unit Weight: 110 pcf
Cohesion: 300 psf
Pore Water Pressure



Piezometric Line: 1

Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits
Left Coordinate: (0, -49.2) ft
Right Coordinate: (1,000, 27.94) ft

Slip Surface Block

Left Grid
Upper Left: (285.8115, -48.22191) ft
Lower Left: (285.8115, -67.92193) ft
Lower Right: (357.9455, -67.92193) ft
XIncrements: 8
Y Increments: 8
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (509.9823, -20.98882) ft
Lower Left: (509.9823, -57.01488) ft
Lower Right: (571.0258, -57.01488) ft
XIncrements: 8
Y Increments: 8
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 550 34
Coordinate 4 | 1,000 | 34




Points

X (ft) Y (ft)
Point 1 225 -58.26
Point 2 225 -76.26
Point 3 465 -58.26
Point 4 465 -91.26
Point 5 645 -66.36
Point 6 1,000 27.94
Point 7 625 27.54
Point 8 617.3081 | 28.53209
Point 9 593.8347 | 31.4115
Point 10 | 1,000 41.14
Point 11 | 999.9742 | -11.27583
Point 12 | 1,000 -66.26
Point13 | O -76.26
Point14 | O -100
Point 15 | 1,000 -100
Point 16 | 1,000 -41.26
Point 17 | 644 -41.26
Point18 | O -58.26
Point 19 | 1,000 -31.26
Point 20 | 644 -31.26
Point 21 | 464 -31.26
Point 22 | 135 -52.4
Point 23 | 1,000 0.74
Point 24 | 644 0.74
Point 25 | 559 27.72993
Point 26 | 559 0.74
Point 27 | 559 33.14
Point 28 | 110 -51.6
Point29 | 75 -51.6
Point 30 | 75 -58.26
Point31 | O -49.2
Point 32 | 305 -50.5
Point 33 | 305 -46.5
Point 34 | 350.72 -31.26
Point 35 | 446.72 0.74
Point 36 | 546.2 33.9
Point 37 | 161 -50.5
Point 38 | 157 -52.4
Point 39 | 42 -52.4
Point 40 | 66 -52.4
Point41 | 37 -50.8
Point42 | 24 -52.4
Point43 | 18 -52.5
Point44 | 10 -49.29
Point 45 | 527.69 28
Point 46 | 579.92 45.14
Point 47 | 594.92 45.14
Point 48 | 745.7421 | 29.59999
Point 49 | 638.12 30.74




Point 50 | 606.92 41.14
Point 51 | 696.5 41.14
Point 52 | 530 28.7363
Point 53 | 530 27.98007
Point 54 | 532 29.37379
Point 55 | 532 27.96282
Point 56 | 530 0.74
Point 57 | 532 0.74
Point 58 | 530 -31.26
Point 59 | 532 -31.26
Point 60 | 530 -52
Point 61 | 532 -52

Regions

Points Area (ft?) Material

Region 1 51,48,6,10 3,429.3
Region 2 | 12,5,4,2,13,14,15 25,013 | FatClay 2 (U)
Region 3 12,16,17,61,60,3,1,30,18,13,2,4,5 24,297 Clayey Sand
Region 4 58,21,34,33,32,37,38,22,28,29,30,1,3,60 | 7,186.4 Fat Clay 2 (U)
Region5 | 59,20,19,23,24,26,57 14,976 | FatClay 1 (U)
Region 6 25,55,57,26 731.87 Fat Clay 1 (U)
Region7 | 25,7,8,9,27 219.6 Fill (U)
Region 8 | 25,55,54,36,27 126.45 | FatClay 1 (V)
Region 9 30,29,40,39,41,42,43,44,31,18 500.79 Sediment (U)
Region 10 | 9,8,7,25,26,24,23,6,48,49 12,517 Fill (U)
Region 11 | 46,36,27,9,49,50,47 719.15
Region 12 | 50,51,48,49 1,058.7
Region 13 | 54,52,53,56,58,60,61,59,57,55 162.11 Bulkhead
Region 14 | 52,45,53 0.87345 | FatClay 1 (U)
Region 15 | 45,35,56,53 1,166.6 Fat Clay 1 (U)
Region 16 | 56,35,34,21,58 4,201 Fat Clay 1 (U)
Region 17 | 19,20,59,61,17,16 5,281.4 | FatClay 2 (U)

Current Slip Surface
Slip Surface: 8,056

FofS:1.89
Volume: 15,212.908 ft3
Weight: 1,883,278.7 |bs

Resisting Moment: 69,868,848 |bs-ft
Activating Moment: 36,982,326 Ibs-ft
Resisting Force: 537,418.04 lbs
Activating Force: 284,288.43 |bs

F of S Rank (Analysis): 1 of 59,049 slip surfaces
F of S Rank (Query): 1 of 59,049 slip surfaces

Exit: (288.88557, -50.5) ft
Entry: (616.45376, 31.068526) ft

Radius: 156.64053 ft

Center: (437.43599, 51.460658) ft

Slip Slices
T




X (ft) Y (ft) PWP (psf) Base Normal Stress Frictional Strength Cohesive Strength
(psf) (psf) (psf)

Slice 1 | 292.76557 | -54.38 3455712 | 4,949.2429 0 2,200
Slice 2 | 300.24529 | -61.859714 | 3,922.4461 | 5,265.7393 775.55069 0
Slice3 | 304.4225 | -65.426779 | 4,145.031 | 5,185.2029 600.54353 0
Slice4 | 310.715 -65.071042 | 4,122.833 | 5,609.2849 858.20343 0
Slice5 | 322.145 -64.424863 | 4,082.5115 | 5,770.9548 974.82319 0
Slice 6 | 333.575 _63.778684 | 4,042.1899 | 5,957.9998 1,106.0933 0
Slice 7 | 345.005 -63.132506 | 4,001.8684 | 6,138.2859 1,233.4612 0
Slice 8 | 356.46806 | -62.484458 | 3,961.4302 | 6,311.5498 1,356.8422 0
Slice9 | 367.96418 | -61.834541 | 3,920.8754 | 6,477.1395 1,475.8598 0
i'(')ce 379.4603 | -61.184625 | 3,880.3206 | 6,634.1299 1,589.9125 0
i'l'ce 390.95642 | -60.534708 | 3,839.7658 | 6,782.3161 1,698.8822 0
i'z'ce 402.45253 | -59.884792 | 3,799.211 | 6,921.7126 1,802.7771 0
i'?"ce 413.94865 | -59.234875 | 3,758.6562 | 7,052.5592 1,901.7358 0
i‘fe 425.44477 | -58.584958 | 3,718.1014 | 7,175.3205 1,996.0264 0
igce 438.95642 | -57.821097 | 3,670.4364 | 7,314.6872 0 2,200
i'e'fe 447.10614 | -57.360364 | 3,641.6867 | 7,385.7627 0 2,200
i';ce 448.74614 | -57.267649 | 3,635.9013 | 7,427.5928 0 2,200
i'éce 457 -56.801029 | 3,382.5667 | 7,679.2556 0 2,200
i'g'ce 470.13154 | -56.058656 | 3,584.6414 | 8,075.3286 0 2,200
g'(')ce 482.39463 | -55.36538 | 3,773.3519 | 8,440.8161 0 2,200
;'1'“" 494.65772 | -54.672104 | 3,962.0624 | 8,803.3768 0 2,200
§I2|ce 506.9208 | -53.978827 | 4,150.7728 | 9,164.31 0 2,200
gl?ice 520.37117 | -53.21843 | 4,357.7538 | 9,595.7665 3,024.168 0
;I;lce 528.845 -52.739374 | 4,488.1533 | 9,835.1943 3,087.1156 0
ggce 531 -52.617545 | 4,521.3155 | 11,953.342 4,290.8828 0
g'éce 532.43681 | -52.536317 | 4,543.4258 | 9,928.792 3,109.2426 0
2'7'“" 533.20289 | -52.18235 | 4,537.7333 | 7,899.3724 1,940.8433 0
Slice

08 539.86608 | -45.519156 | 4,286.516 | 7,373.9889 0 2,200
;I;ce 547.68186 | -37.703373 | 3,991.8436 | 6,815.4885 0 2,200
g'(')ce 549.58186 | -35.803373 | 4,347.1202 | 6,622.6707 0 2,200
Slice | 555 06262 | -33.322618 | 4,200.9313 | 6,373.5238 0 2,200
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Slice | 556.56262 | -28.822618 | 3,920.1313 | 6,424.3315 1,000
32

g';ce 564.23 -21.155235 | 3,441.6867 | 5,192.5661 1,000
g'jlce 574.69 -10.695235 | 2,788.9827 | 4,084.276 1,000
ggce 583.02262 | -2.3626175 | 2,269.0273 | 3,170.0582 1,000
;'G‘CG 589.97997 | 4.5947325 | 1,834.8887 | 2,776.0122 300
g';ce 594.37735 | 8.992115 | 1,560.492 | 2,340.2052 300
ggce 600.92 15.534765 | 1,152.2307 | 1,678.1749 300
ggce 609.93994 | 24.554707 | 589.38631 | 734.93877 300
igce 613.62385 | 28.238614 | 359.51051 | 336.36834 300
Slice 1 61537079 | 29.985553 | 250.50151 | 144.09181 300
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Barbours Cut Ship C
Station Analyzed: 44+00
HV] Project Number: HG1710

Loading Condition: Long Ter
Slip Surface: Circular

|
\\
2.01

/__
[
]
— .

Bulkhead @ +530

Color | Name Unit Cohesion' | Phi'
Weight | (psf) ©)
(pcf)
D Fat Clay 1 | 125 300 22
D Fat Clay 2 | 125 300 22
D Clayey Sand | 120 0 30
D Dredge Fill | 90 16 15
D Dike 125 100 25
. Fill 110 100 20
. Sediment | 90 16 15
. Bulkhead | 150
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Long Term 44+00
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term 44+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

FatClay 1
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 2
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Dredge Fill
Model: Mohr-Coulomb



Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Dike
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 25 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fill
Model: Mohr-Coulomb
Unit Weight: 110 pcf
Cohesion': 100 psf
Phi': 20°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Sediment
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 16 psf
Phi': 15°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (267.004, 285.00146) ft
Lower Left: (267.004, 69.97217) ft
Lower Right: (670.0211, 69.97217) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (834.0689, 40.15019) ft
Upper Right Coordinate: (864.0265, 40.15019) ft



Lower Left Coordinate: (834.0689, -94.59981) ft
Lower Right Coordinate: (864.0265, -94.59981) ft
Number of Increments: 75

Left Projection: No

Left Projection Angle: 135 °

Right Projection: No

Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (0, -49.2) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y(ft)
Coordinatel1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 600 43.14
Coordinate 4 | 1,000 | 43.14

Points
X (ft) Y (ft)
Point 1 225 -58.26
Point 2 225 -76.26
Point 3 465 -58.26
Point 4 465 -91.26
Point 5 645 -66.36
Point 6 1,000 27.94
Point 7 625 27.54

Point 8 617.3081 | 28.53209
Point 9 593.8347 | 31.4115

Point 10 | 1,000 41.14
Point 11 | 999.9742 | -11.27583
Point 12 | 1,000 -66.26
Point13 | O -76.26
Point14 | O -100
Point 15 | 1,000 -100
Point 16 | 1,000 -41.26
Point 17 | 644 -41.26
Point18 | O -58.26
Point 19 | 1,000 -31.26
Point 20 | 644 -31.26
Point 21 | 464 -31.26
Point 22 | 135 -52.4

Point 23 | 1,000 0.74




Point 24 | 644 0.74

Point 25 | 559 27.72993
Point 26 | 559 0.74
Point 27 | 559 33.14
Point 28 | 110 -51.6
Point29 | 75 -51.6
Point 30 | 75 -58.26
Point31 | O -49.2
Point 32 | 305 -50.5
Point 33 | 305 -46.5

Point 34 | 350.72 -31.26
Point 35 | 446.72 0.74

Point 36 | 546.2 33.9
Point 37 | 161 -50.5
Point 38 | 157 -52.4
Point39 | 42 -52.4
Point 40 | 66 -52.4
Point 41 | 37 -50.8
Point42 | 24 -52.4
Point43 | 18 -52.5
Point44 | 10 -49.29

Point 45 | 527.69 28

Point 46 | 579.92 45.14
Point 47 | 594.92 45.14
Point 48 | 745.7421 | 29.59999
Point 49 | 638.12 30.74
Point 50 | 606.92 41.14

Point 51 | 696.5 41.14
Point 52 | 530 28.7363
Point 53 | 530 27.98007
Point 54 | 532 29.37379
Point 55 | 532 27.96282
Point 56 | 530 0.74
Point 57 | 532 0.74
Point 58 | 530 -31.26
Point 59 | 532 -31.26
Point 60 | 530 -52
Point 61 | 532 -52

Regions

Material Points Area (ft?)

Region 1 Dredge Fill 51,48,6,10 3,429.3
Region 2 Fat Clay 2 12,5,4,2,13,14,15 25,013
Region 3 Clayey Sand | 12,16,17,61,60,3,1,30,18,13,2,4,5 24,297
Region 4 Fat Clay 2 58,21,34,33,32,37,38,22,28,29,30,1,3,60 | 7,186.4
Region 5 Fat Clay 1 59,20,19,23,24,26,57 14,976
Region 6 Fat Clay 1 25,55,57,26 731.87
Region 7 Fill 25,7,8,9,27 219.6
Region 8 Fat Clay 1 25,55,54,36,27 126.45
Region 9 Sediment 30,29,40,39,41,42,43,44,31,18 500.79
Region 10 | Fill 9,8,7,25,26,24,23,6,48,49 12,517




Region 11 | Dike 46,36,27,9,49,50,47 719.15
Region 12 | Dredge Fill 50,51,48,49 1,058.7
Region 13 | Bulkhead 54,52,53,56,58,60,61,59,57,55 162.11
Region 14 | Fat Clay 1 52,45,53 0.87345
Region 15 | Fat Clay 1 45,35,56,53 1,166.6
Region 16 | Fat Clay 1 56,35,34,21,58 4,201
Region 17 | Fat Clay 2 19,20,59,61,17,16 5,281.4

Current Slip Surface
Slip Surface: 19,682

FofS:1.61

Volume: 22,874.038 ft?
Weight: 2,806,884.2 |bs
Resisting Moment: 2.2761775e+008 |bs-ft
Activating Moment: 1.4145326e+008 |bs-ft
Resisting Force: 725,764.49 |bs
Activating Force: 451,225.1 |bs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (240.08262, -50.5) ft
Entry: (631.18113, 41.14) ft
Radius: 289.99622 ft
Center: (387.90913, 198.98974) ft

Slip Slices
Base Normal Stress Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
() () (ps) (psf) (psf) (psf)

Slice 1 | 247.06237 | -54.38 3,455.712 | 3,921.6582 188.2545 300
Slice 2 | 260.41185 | -61.379128 | 3,892.4576 | 4,904.7256 584.4332 0
Slice 3 | 273.15132 | -67.243879 | 4,258.418 | 5,790.3943 884.48691 0
Slice 4 | 285.89079 | -72.384093 | 4,579.1674 | 6,557.8776 1,142.4089 0
Slice 5 | 298.63026 | -76.840399 | 4,857.2409 | 7,204.5162 1,355.2 0
Slice 6 | 310.49471 | -80.424476 | 5,080.8873 | 8,420.6007 1,928.1844 0
Slice 7 | 321.77785 | -83.302865 | 5,260.4988 | 8,875.3474 1,460.4937 300
Slice 8 | 333.35471 | -85.767851 | 5,414.3139 | 9,444.4251 1,628.2706 300
Slice 9 | 344.93157 | -87.744416 | 5,537.6516 | 9,904.4104 1,764.2851 300
i'('fe 356.85073 | -89.27257 | 5,633.0083 | 10,266.284 1,871.9649 300
i'l'ce 369.11218 | -90.331424 | 5,699.0809 | 10,527.993 1,951.007 300
i'z'ce 381.37363 | -90.867963 | 5,732.5609 | 10,683.458 2,000.2921 300
i'_,'fe 393.63509 | -90.885093 | 5,733.6298 | 10,740.862 2,023.053 300
i’fe 405.89654 | -90.382905 | 5,702.2933 | 10,708.977 2,022.8314 300
igce 418.15799 | -89.358682 | 5,638.3818 | 10,596.688 2,003.2858 300
i'e'fe 429.89654 | -87.894804 | 5,547.0358 | 10,445.531 2,828.1476 0
i'7'ce 441.11218 | -86.027273 | 5,430.5018 | 10,221.336 2,765.9891 0
Slice




18 447.10614 | -84.899965 | 5,360.1578 | 10,088.546 2,729.9362 0
igce 448.74614 | -84.550415 | 5,338.3459 | 10,074.884 2,734.6416 0
ggce 457 -82.563642 | 4,946.6739 | 10,016.843 2,927.2633 0
2'1‘“" 464.5 -80.708983 | 4,961.2682 | 9,963.9728 2,888.3129 0
;'zice 471.269 | -78.690104 | 4,954.4875 | 9,879.1851 2,843.2755 0
§|3ice 483.807 | -74.610837 | 4,922.2775 | 9,696.765 2,756.5516 0
g'jlce 496.345 | -69.885278 | 4,852.689 | 9,464.6059 2,662.6915 0
;'Eife 508.883 | -64.478555 | 4,743.705 | 9,183.8044 2,563.4926 0
;'G‘CG 521.421 | -58.347602 | 4,592.8348 | 8,853.4274 2,459.8543 0
2'7‘“" 528.845 | -54.452837 | 4,488.2039 | 8,640.7285 2,397.4612 0
ggce 531 -53.243262 | 4,453.2618 | 10,213.802 3,325.8493 0
ggce 532.70357 | -52.270515 | 4,424.6821 | 8,513.5383 2,360.7022 0
g'(‘fe 539.48335 | -48.138271 | 4,295.849 | 8,349.4089 1,637.7445 300
g'ice 545.87977 | -44.203468 | 4,172.2065 | 8,108.4333 1,590.3388 300
g'zice 552.6 -39.577323 | 4,013.841 | 7,820.5647 1,538.0162 300
gl;ce 561.29655 | -33.446055 | 3,800.5373 | 7,052.1698 1,313.7448 300
ggce 571.75655 | -25.033489 | 3,483.946 | 6,512.6876 1,223.691 300
g'sice 586.87735 | -11.765823 | 2,962.2861 | 5,409.758 988.84282 300
g'sice 594.37735 | -4.6473964 | 2,672.4481 | 4,685.9556 813.50983 300
3'7“‘3 597.23853 | -1.6786011 | 2,547.2347 | 4,308.4388 711.57263 300
ggce 599.77853 | 0.9769672 | 2,434.9185 | 4,089.2323 602.12099 100
g';ce 600.46 17095411 | 2,585.2606 | 4,034.3651 527.4309 100
i'(i)ce 603.92 5.5552884 | 2,345.286 | 3,611.926 461.01926 100
i'ice 612.11405 | 15243133 | 1,740.7645 | 2,608.8771 315.96713 100
Slice

12 619.55513 | 24.565019 | 1,159.0788 | 1,661.1673 182.74527 100
i';ce 621.93698 | 27.733439 | 961.36942 | 1,337.6468 136.95377 100
i'jlce 623.16461 | 29.433937 | 855.25833 | 1,163.4537 112.17395 100
Slice | 62550860 | 32.738442 | 649.0572 | 794.12729 67.647295 100

45




Slice
46

| 628.97054 | 37.833343 | 331.1354 | 389.16553

15.549127
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Elevation, Feet (MLLW)

Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Station Analyzed: 44+00

HYV] Project Number: HG1710448

Loading Condition: Rapid
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

RDD 44+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

FatClay 1

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR: 15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °



Phi-B: 0 °
Cohesion R: 0 psf
PhiR:30°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dredge Fill

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dike

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:22°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fill

Model: Mohr-Coulomb

Unit Weight: 110 pcf

Cohesion': 100 psf

Phi': 20°

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2



Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (242.2658, 249.51717) ft
Lower Left: (242.2658, 72.20246) ft
Lower Right: (653.0031, 72.20246) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (848.9456, 41.02998) ft
Upper Right Coordinate: (888.1061, 41.02998) ft
Lower Left Coordinate: (848.9456, -95.69264) ft
Lower Right Coordinate: (888.1061, -95.69264) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -49.2) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 12.54
Coordinate 2 | 490 12.54
Coordinate 3 | 600 43.14
Coordinate 4 | 1,000 | 43.14

Piezometric Line 2

Coordinates

X (ft) | Y (ft)
Coordinatel1 | O -3.64




| Coordinate 2 | 1,000 | -3.64 |

Points

X (ft) Y (ft)
Point 1 225 -58.26
Point 2 225 -76.26
Point 3 465 -58.26
Point 4 465 -91.26
Point 5 645 -66.36
Point 6 1,000 27.94
Point 7 625 27.54
Point 8 617.3081 | 28.53209
Point 9 593.8347 | 31.4115
Point 10 | 1,000 41.14
Point 11 | 999.9742 | -11.27583
Point 12 | 1,000 -66.26
Point13 | O -76.26
Point14 | O -100
Point 15 | 1,000 -100
Point 16 | 1,000 -41.26
Point 17 | 644 -41.26
Point18 | O -58.26
Point 19 | 1,000 -31.26
Point 20 | 644 -31.26
Point 21 | 464 -31.26
Point 22 | 135 -52.4
Point 23 | 1,000 0.74
Point 24 | 644 0.74
Point 25 | 559 27.72993
Point 26 | 559 0.74
Point 27 | 559 33.14
Point 28 | 110 -51.6
Point29 | 75 -51.6
Point 30 | 75 -58.26
Point31 | O -49.2
Point 32 | 305 -50.5
Point 33 | 305 -46.5
Point 34 | 350.72 -31.26
Point 35 | 446.72 0.74
Point 36 | 546.2 33.9
Point 37 | 161 -50.5
Point 38 | 157 -52.4
Point39 | 42 -52.4
Point 40 | 66 -52.4
Point 41 | 37 -50.8
Point42 | 24 -52.4
Point43 | 18 -52.5
Point44 | 10 -49.29
Point45 | 527.69 28
Point 46 | 579.92 45.14
Point 47 | 594.92 45.14




Point 48 | 745.7421 | 29.59999
Point 49 | 638.12 30.74
Point 50 | 606.92 41.14
Point 51 | 696.5 41.14
Point 52 | 530 28.7363
Point 53 | 530 27.98007
Point 54 | 532 29.37379
Point 55 | 532 27.96282
Point 56 | 530 0.74
Point 57 | 532 0.74
Point 58 | 530 -31.26
Point 59 | 532 -31.26
Point 60 | 530 -52
Point 61 | 532 -52

Regions

Material Points Area (ft?)

Region 1 Dredge Fill 51,48,6,10 3,429.3
Region 2 Fat Clay 2 12,5,4,2,13,14,15 25,013
Region 3 Clayey Sand | 12,16,17,61,60,3,1,30,18,13,2,4,5 24,297
Region 4 Fat Clay 2 58,21,34,33,32,37,38,22,28,29,30,1,3,60 | 7,186.4
Region 5 Fat Clay 1 59,20,19,23,24,26,57 14,976
Region 6 | FatClay 1 25,55,57,26 731.87
Region 7 Fill 25,7,8,9,27 219.6
Region 8 Fat Clay 1 25,55,54,36,27 126.45
Region 9 Sediment 30,29,40,39,41,42,43,44,31,18 500.79
Region 10 | Fill 9,8,7,25,26,24,23,6,48,49 12,517
Region 11 | Dike 46,36,27,9,49,50,47 719.15
Region 12 | Dredge Fill 50,51,48,49 1,058.7
Region 13 | Bulkhead 54,52,53,56,58,60,61,59,57,55 162.11
Region 14 | Fat Clay 1 52,45,53 0.87345
Region 15 | Fat Clay 1 45,35,56,53 1,166.6
Region 16 | Fat Clay 1 56,35,34,21,58 4,201
Region 17 | Fat Clay 2 19,20,59,61,17,16 5,281.4

FofS:1.64

16,262

Current Slip Surface
Slip Surface:

Volume: 23,934,395 ft3

Weight: 2,933,606.9 |bs

Resisting Moment: 2.7045249e+008 |bs-ft
Activating Moment: 1.6468314e+008 |bs-ft
Resisting Force: 788,253.13 Ibs

Activating Force: 480,285.69 Ibs

F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces
Exit: (222.04426, -50.5) ft

Entry: (637.91989, 41.14) ft

Radius: 317.92191 ft

Center: (379.17823, 225.87521) ft



Slip Slices

Base Normal Stress | Frictional Strength | Cohesive Strength
X (ft Y (ft PWP (psf

(ft) (ft) (psf) (psf) (psf) (psf)
Slice 1 | 229.29939 | -54.38 3,166.176 | 3,612.3262 180.25637 300
Slice 2 | 243.82198 | -61.680886 | 3,621.7513 | 4,622.4704 577.76546 0
Slice 3 | 258.3569 | -68.088751 | 4,021.6021 | 5,570.4609 894.23403 0
Slice 4 | 272.89183 | -73.654549 | 4,368.9078 | 6,385.1339 1,164.0687 0
Slice 5 | 287.42675 | -78.424627 | 4,666.5607 | 7,063.0898 1,383.636/ 0
Slice 6 | 299.84711 | -81.943892 | 4,886.1628 | 7,504.2487 1,057.7754 300
Slice 7 | 312.62 -84.903838 | 5,070.8635 | 8,573.6542 1,415.2193 300
Slice 8 | 327.86 -87.782507 | 5,250.4924 | 9,166.212 1,582.0534 300
Slice 9 | 343.1 -89.899839 | 5,382.614 | 9,688.8622 1,739.8372 300
i'('fe 358.13225 | -91.262341 | 5,467.6341 | 10,052.539 1,852.422 300
i'l'ce 372.95674 | -91.899354 | 5,507.3837 | 10,271.289 1,924.7426 300
i'z'ce 387.78124 | -91.843769 | 5,503.9152 | 10,362.867 1,963.1438 300
i',;'fe 402.60573 | -91.09522 | 5,457.2058 | 10,339.263 1,972.4793 300
i'é'lce 417.43023 | -89.648765 | 5,366.947 | 10,210.896 0 2,217.076
i's'ce 429.21124 | -88.053875 | 5,267.4258 | 10,068.685 2,772.0085 0
i's'ce 440.15 -86.07346 | 5,143.8479 | 10,002.75 2,805.2882 0
i'7'°e 455.36 -82.655956 | 4,930.5957 | 9,964.5768 2,906.3703 0
i'éce 464.5 -80.383292 | 4,788.7814 | 9,917.6995 2,961.1823 0
ig‘:e 473.38469 | -77.641529 | 4,617.6954 | 9,811.3562 2,998.5615 0
;I(;ce 485.88469 | -73.572597 | 4,363.7941 | 9,643.0006 3,047.9513 0
g'l'ce 496.28167 | -69.616706 | 4,116.9464 | 9,448.0511 3,077.9147 0
;'z'ce 508.845 | -64.320474 | 3,786.4616 | 9,167.1668 3,106.5516 0
ggce 521.40833 | -58.370463 | 3,415.1809 | 8,829.3236 3,125.8568 0
gl;lce 528.845 | -54.610954 | 3,180.5875 | 8,608.0026 3,133.5196 0
§I5|ce 531 -53.45112 3,108.2139 | 10,198.719 4,093.7053 0
g'e'sce 532.99313 | -52.358561 | 3,040.0382 | 8,465.2896 3,132.2704 0
Slice
> 539.51177 | -48.581618 | 2,804.357 | 8,491.0867 0 2,028.5112
g'éce 545.61863 | -44.996477 | 2,580.6442 | 8,279.6582 0 1,991.683
gg‘:e 552.6 -40.472136 | 2,298.3253 | 8,008.9819 0 1,947.3791
g'(')ce 561.14376 | -34.808615 | 1,944.9216 | 7,271.1897 0 1,747.7763
Slice




31 564.71526 | -32.286103 | 1,787.5168 | 7,120.2222 0 1,724.6017
g'zice 573.0315 | -25.957441 | 1,392.6083 | 6,725.169 0 1,663.967
ggce 586.87735 | -14.646972 | 686.83506 | 5,762.8161 0 1,468.5474
;'A‘fe 594.37735 | -8.1400449 | 280.8028 | 5,083.441 0 1,314.0326
ggce 597.04583 | -5.6405135 | 124.83204 | 4,750.0412 0 1,230.3692
§I6ice 599.58583 | -3.2415772 | -24.861584 | 4,414.1281 0 1,144.9352
g';ce 600.46 -2.3972415 | -77.548129 | 4,327.244 0 1,057.3522
§I8ice 602.28601 | -0.60566435 | -189.34254 | 4,068.7432 0 1,014.6942
ggce 605.28601 | 2.3931892 | -376.47101 | 3,829.1165 0 645.79561
i'(‘)ce 612.11405 | 9.6416253 | -828.77342 | 3,034.2664 0 535.14994
i'lice 621.15405 | 19.751773 | -1,459.6466 | 1,984.7282 0 387.23235
i'zice 627.63102 | 27.562912 | -1,947.0617 | 1,166.7038 0 274.68812
i';ce 631.02831 | 31.853811 | -2,214.8138 | 577.87606 269.46803 100

Slice | 634.85724 | 36.994236 | -2,535.5763 | 333.308 0 43.60213

a4




Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Barbours Cut Ship Channel

Station Analyzed: 56+00

HV] Project Number: HG1710448
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Short Term 56+00
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 56+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 500 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 1(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1



Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (305, 208.5) ft
Lower Left: (305, 49.5) ft
Lower Right: (616, 49.5) ft
Grid Horizontal Increment: 15
Grid Vertical Increment: 15
Left Projection Angle: 0 °
Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (872, 21.5) ft
Upper Right Coordinate: (900, 21.5) ft
Lower Left Coordinate: (872, -94) ft
Lower Right Coordinate: (900, -94) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (1, -51.26) ft
Right Coordinate: (1,000, 27.54) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 650 34
Coordinate 4 | 1,000 | 34




Points

X (ft) Y (ft)
Point 1 140 -37.96
Point 2 140 -41.96
Point 3 380 4.34
Point 4 380 -4.66
Point 5 380 -74.26
Point 6 650 -41.26
Point 7 650 -66.26
Point 8 564 27.54
Point 9 1,000 27.54
Point 10 | 653.92 41.14
Point 11 | 750 41.14
Point 12 | 775 29.6
Point 13 | 1,000 41.14
Point 14 | 681.28 32
Point 15 | 595 34.5
Point 16 | 626.92 45.14
Point 17 | 641.92 45.14
Point 18 | 1,000 -16.06
Point 19 | 1,000 -31.26
Point 20 | 379 -31.26
Point 21 | 137 -69.26
Point22 | 1 -69.26
Point23 | 1 -100
Point 24 | 1,000 -100
Point 25 | 1,000 -66.26
Point 26 | 229 -78.46
Point 27 | 379 -64.26
Point 28 | 1,000 -40.86
Point 29 | 60 -51.26
Point 30 | 63.6 -50.06
Point31 | 60 -58.26
Point32 | 1 -58.26
Point33 | 1 -51.26
Point 34 | 325.7 -39.6
Point 35 | 305 -50.5
Point 36 | 305 -46.5
Point 37 | 256.9893 | -50.4
Point 38 | 196 -60
Point 39 | 396.32 -16.06
Point 40 | 482 12.5
Point41 | 715.3 304
Point 42 | 530 17.26444
Point 43 | 532 17.86888
Point 44 | 530 -16.06
Point 45 | 532 -16.06
Point 46 | 530 -31.26
Point 47 | 532 -31.26
Point 48 | 530 -52
Point 49 | 532 -52




| Point50 | 517

14.5

Regions
Points Area (ft?) Material

Region 1 10,11,12,41,14 984
Region 2 11,13,9,12 2,972.5
Region 3 15,16,17,10,14 597.58
Region 4 | 8,43,45,18,9,12,41,14,15 21,354 Lean Clay (U)
Region 5 18,19,47,45 7,113.6 Fat Clay 1(U)
Region 6 48,46,20,34,36,35,37,38,21,22,23,24,25,7,5,26,27 | 39,169 Fat Clay 2(U)
Region 7 26,5,7,25,28,6,49,48,27 14,233 Clayey Sand
Region 8 29,33,32,31 413 Sediment (U)
Region 9 37,30,29,31,32,22,21,38 3,265.5 Fat Clay 1(U)
Region 10 | 42,50,40,39,44 2,673.4 Lean Clay (U)
Region 11 | 44,39,34,20,46 2,496.4 Fat Clay 1(U)
Region 12 | 43,42,44,46,48,49,47,45 139.13 Bulkhead
Region 13 | 19,47,49,6,28 5,243.7 | FatClay 2(U)

Current Slip Surface
Slip Surface: 1,773
FofS:1.64
Volume: 1,302.7902 ft3
Weight: 162,848.77 Ibs
Resisting Moment: 3,839,842.3 Ibs-ft
Activating Moment: 2,334,982.6 |bs-ft
Resisting Force: 45,697.792 Ibs
Activating Force: 27,825.793 Ibs
F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces
Exit: (418.68556, -8.6048126) ft
Entry: (510.08115, 14.104637) ft
Radius: 75.56 ft
Center: (450.13333, 60.1) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(0 (0 (ps) (psf) (psf) (psf)

Slice1 | 420.28636 | -9.2933383 | 642.30431 | 861.51106 0 500
Slice 2 | 423.48797 | -10.585299 | 722.92263 | 1,097.7954 0 500
Slice 3 | 426.68957 | -11.711336 | 793.18738 | 1,312.969 0 500
Slice4 | 429.89118 | -12.679172 | 853.58034 | 1,505.9752 0 500
Slice 5 | 433.09278 | -13.495062 | 904.4919 | 1,675.9929 0 500
Slice 6 | 436.29439 | -14.164026 | 946.23522 | 1,822.4936 0 500
Slice 7 | 439.49599 | -14.690013 | 979.05684 | 1,945.2731 0 500
Slice 8 | 442.69759 | -15.076032 | 1,003.1444 | 2,044.4555 0 500
Slice9 | 445.8992 | -15.324234 | 1,018.6322 | 2,120.4737 0 500
i'(')ce 448.75 -15.436991 | 1,025.6682 | 2,197.1419 0 500
i'l'ce 451.45455 | -15.43444 | 1,012.9086 | 2,285.297 0 500
Slice




12 454.36364 | -15.327421 | 1,035.5658 | 2,363.7395 >00
i'_j’ce 457.27273 | -15.107765 | 1,051.3807 | 2,425.282 °00
i'jlce 460.18182 | -14.77448 | 1,060.2931 | 2,470.6261 500
i';ce 463.09091 | -14.326037 | 1,062.21 | 2,500.4888 >00
igce 466 -13.760335 | 1,057.004 | 2,515.5564 500
i';ce 468.90909 | -13.074651 | 1,044.5094 | 2,516.4372 500
i';ce 471.81818 | -12.265567 | 1,024.5188 | 2,503.616 >00
igce 47472727 | -11.328882 | 996.777 | 2,477.4064 >00
g'(‘)ce 477.63636 | -10.259491 | 960.97372 | 2,437.9026 500
2'1‘“" 480.54545 | -9.0512225 | 916.73419 | 2,384.9277 >00
g'zice 483.56629 | -7.6384697 | 861.19303 | 2,263.1116 >00
g';ce 486.69886 | -5.998953 | 792.99683 | 2,070.1952 >00
g'jlce 489.83144 | -4.1649562 | 712.9867 | 1,857.2502 500
;IEi)ce 492.96402 | -2.1192133 | 620.11381 | 1,620.8475 >00
g'gce 496.09659 | 0.16005719 | 513.05501 | 1,356.3143 >00
2'7‘“" 499.22917 | 2.7008304 | 390.11091 | 1,057.2917 >00
ggce 502.36174 | 5.5398902 | 249.04704 | 715.00928 >00
;I;ce 505.49432 | 8.7271203 | 86.833159 | 317.01662 >00
Slice 1 50857088 | 12259818 | -96.928068 | -145.20913 500

30




Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Station Analyzed: 56+00

HV] Project Number: HG1710448
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Short Term 56+00 Block
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 56+00 Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 500 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 1(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2(U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure



Piezometric Line: 1

Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits
Left Coordinate: (1, -51.26) ft
Right Coordinate: (1,000, 27.54) ft

Slip Surface Block

Left Grid
Upper Left: (372.0438, -11.5123) ft
Lower Left: (372.0438, -61.07368) ft
Lower Right: (440.2923, -61.07368) ft
XIncrements: 7
Y Increments: 7
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (486.9862, -0.99251) ft
Lower Left: (486.9862, -61.04894) ft
Lower Right: (589.0441, -61.04894) ft
XIncrements: 9
Y Increments: 9
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 650 34
Coordinate 4 | 1,000 | 34




Points

X (ft) Y (ft)
Point 1 140 -37.96
Point 2 140 -41.96
Point 3 380 4.34
Point 4 380 -4.66
Point 5 380 -74.26
Point 6 650 -41.26
Point 7 650 -66.26
Point 8 564 27.54
Point 9 1,000 27.54
Point 10 | 653.92 41.14
Point 11 | 750 41.14
Point 12 | 775 29.6
Point 13 | 1,000 41.14
Point 14 | 681.28 32
Point 15 | 595 34.5
Point 16 | 626.92 45.14
Point 17 | 641.92 45.14
Point 18 | 1,000 -16.06
Point 19 | 1,000 -31.26
Point 20 | 379 -31.26
Point 21 | 137 -69.26
Point22 | 1 -69.26
Point23 | 1 -100
Point 24 | 1,000 -100
Point 25 | 1,000 -66.26
Point 26 | 229 -78.46
Point 27 | 379 -64.26
Point 28 | 1,000 -40.86
Point 29 | 60 -51.26
Point 30 | 63.6 -50.06
Point31 | 60 -58.26
Point32 | 1 -58.26
Point33 | 1 -51.26
Point 34 | 325.7 -39.6
Point 35 | 305 -50.5
Point 36 | 305 -46.5
Point 37 | 256.9893 | -50.4
Point 38 | 196 -60
Point 39 | 396.32 -16.06
Point 40 | 482 12.5
Point41 | 715.3 304
Point 42 | 530 17.26444
Point 43 | 532 17.86888
Point 44 | 530 -16.06
Point 45 | 532 -16.06
Point 46 | 530 -31.26
Point 47 | 532 -31.26
Point 48 | 530 -52
Point 49 | 532 -52




| Point50 | 517 14.5

Regions
Points Area (ft?) Material

Region 1 10,11,12,41,14 984
Region 2 11,13,9,12 2,972.5
Region 3 15,16,17,10,14 597.58
Region 4 | 8,43,45,18,9,12,41,14,15 21,354 Lean Clay (U)
Region 5 18,19,47,45 7,113.6 Fat Clay 1(U)
Region 6 48,46,20,34,36,35,37,38,21,22,23,24,25,7,5,26,27 | 39,169 Fat Clay 2(U)
Region 7 26,5,7,25,28,6,49,48,27 14,233 Clayey Sand
Region 8 29,33,32,31 413 Sediment (U)
Region 9 37,30,29,31,32,22,21,38 3,265.5 Fat Clay 1(U)
Region 10 | 42,50,40,39,44 2,673.4 Lean Clay (U)
Region 11 | 44,39,34,20,46 2,496.4 Fat Clay 1(U)
Region 12 | 43,42,44,46,48,49,47,45 139.13 Bulkhead
Region 13 | 19,47,49,6,28 5,243.7 | FatClay 2(U)

Current Slip Surface
Slip Surface: 56,311
FofS:1.89
Volume: 1,416.1025 ft3
Weight: 177,012.82 Ibs
Resisting Moment: 1,960,247.2 Ibs-ft
Activating Moment: 1,036,636.3 |bs-ft
Resisting Force: 47,193.626 lbs
Activating Force: 24,979.701 |bs
F of S Rank (Analysis): 1 of 57,600 slip surfaces
F of S Rank (Query): 1 of 57,600 slip surfaces
Exit: (421.36609, -7.7113021) ft
Entry: (515.75335, 14.428763) ft
Radius: 45.460396 ft
Center: (464.66474,19.963779) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(v (v (psf) (psf) (psf) (psf)

Slice1 | 422.8955 | -8.3448018 | 583.11563 | 774.65696 0 500
Slice2 | 425.9543 | -9.6118011 | 662.17639 | 1,019.7655 0 500
Slice 3 | 429.01311 | -10.8788 741.23714 1,267.5007 0 500
Slice4 | 432.23826 | -11.597205 | 786.06557 | 1,326.0842 0 500
Slice 5 | 435.62976 | -11.767014 | 796.66166 | 1,427.146 0 500
Slice 6 | 439.02126 | -11.936823 | 807.25775 1,525.9477 0 500
Slice 7 | 442.41275 | -12.106632 | 817.85384 | 1,622.3396 0 500
Slice 8 | 445.80425 | -12.276441 | 828.44993 | 1,716.2343 0 500
Slice 9 | 448.75 -12.423932 | 837.65336 1,822.9009 0 500
:Sllolce 451.6 -12.566629 | 840.15794 1,960.1299 0 500
Slice

11 454.8 -12.72685 881.96475 | 2,112.6431 0 500
Slice




12 458 -12.887071 | 923.77155 | 2,263.3675 >00
Slice

o 461.2 -13.047292 | 965.57835 | 2,412.229 =00
ﬂce 464.4 -13.207513 | 1,007.3852 | 2,559.1853 500
Slice

e 467.6 -13.367734 | 1,049.192 | 2,704.2279 500
ilelsce 470.8 -13.527955 | 1,090.9988 | 2,847.3842 >00
Slice

o 474 -13.688176 | 1,132.8056 | 2,988.7182 500
Slice

e 477.2 -13.848397 | 1,174.6124 | 3,128.3306 500
Slice

o9 480.4 -14.008618 | 1,216.4192 | 3,266.359 =00
g'(')ce 483.24655 | -14.151143 | 1,253.6083 | 3,344.6796 >0
2'1'“" 485.73965 | -14.27597 | 1,286.1797 | 3,363.838 °00
§|2|ce 488.59107 | -12.73351 | 1,221.0613 | 2,612.3032 °0o
g';ce 491.80082 | -9.5237636 | 1,058.2531 | 2,299.5167 >00
i'fe 495.01057 | -6.3140172 | 895.44497 | 1,984.8576 >00
Se® | 498.22031 | -3.1042707 | 732.6368 | 1,665.6035 °0o
g'éce 501.43006 | 0.10547572 | 569.82862 | 1,339.1319 500
2'7'“" 504.63981 | 3.3152222 | 407.02044 | 1,002.9678 500
g'éce 507.84955 | 6.5249686 | 244.21227 | 654.84443 >00
ggce 511.0593 | 9.7347151 | 81.404088 | 292.77487 °00
Slice 1 51420876 | 12.884175 | -78.346194 | -77.568077 500

30
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term 56+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 25°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Dredge Fill
Model: Mohr-Coulomb



Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Dike
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 25 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 2
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Sediment
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 16 psf
Phi': 15°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (289.8782, 285.48819) ft
Lower Left: (289.8782, 59.18752) ft
Lower Right: (630.7282, 59.18752) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (907.9586, 42.95493) ft
Upper Right Coordinate: (933.1186, 42.95493) ft



Lower Left Coordinate: (907.9586, -98.52178) ft
Lower Right Coordinate: (933.1186, -98.52178) ft
Number of Increments: 75

Left Projection: No

Left Projection Angle: 135 °

Right Projection: No

Right Projection Angle: 45 °

Slip Surface Limits
Left Coordinate: (1, -51.26) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y(ft)
Coordinatel1 | O 1
Coordinate 2 | 460 1
Coordinate 3 | 640 43.14
Coordinate 4 | 1,000 | 43.14

Points

X (ft) Y (ft)
Point 1 140 -37.96
Point 2 140 -41.96
Point 3 380 4.34
Point 4 380 -4.66
Point 5 380 -74.26
Point 6 650 -41.26
Point 7 650 -66.26
Point 8 564 27.54
Point 9 1,000 27.54
Point 10 | 653.92 41.14
Point 11 | 750 41.14
Point 12 | 775 29.6
Point 13 | 1,000 41.14
Point 14 | 681.28 32
Point 15 | 595 34.5
Point 16 | 626.92 45.14
Point 17 | 641.92 45.14
Point 18 | 1,000 -16.06
Point 19 | 1,000 -31.26
Point 20 | 379 -31.26
Point 21 | 137 -69.26
Point22 | 1 -69.26
Point23 | 1 -100




Point 24 | 1,000 -100
Point 25 | 1,000 -66.26
Point 26 | 229 -78.46
Point 27 | 379 -64.26
Point 28 | 1,000 -40.86
Point 29 | 60 -51.26
Point 30 | 63.6 -50.06
Point 31 | 60 -58.26
Point32 | 1 -58.26
Point33 | 1 -51.26
Point 34 | 325.7 -39.6
Point 35 | 305 -50.5
Point 36 | 305 -46.5
Point 37 | 256.9893 | -50.4
Point 38 | 196 -60
Point 39 | 396.32 -16.06
Point 40 | 482 12.5
Point41 | 715.3 304
Point42 | 530 17.26444
Point 43 | 532 17.86888
Point 44 | 530 -16.06
Point 45 | 532 -16.06
Point 46 | 530 -31.26
Point 47 | 532 -31.26
Point 48 | 530 -52
Point 49 | 532 -52
Point 50 | 517 14.5
Regions
Material Points Area (ft?)
Region 1 Dredge Fill 10,11,12,41,14 984
Region 2 Dredge Fill 11,13,9,12 2,972.5
Region 3 Dike 15,16,17,10,14 597.58
Region 4 Lean Clay 8,43,45,18,9,12,41,14,15 21,354
Region 5 Fat Clay 1 18,19,47,45 7,113.6
Region 6 Fat Clay 2 48,46,20,34,36,35,37,38,21,22,23,24,25,7,5,26,27 | 39,169
Region 7 Clayey Sand | 26,5,7,25,28,6,49,48,27 14,233
Region 8 Sediment 29,33,32,31 413
Region 9 Fat Clay 1 37,30,29,31,32,22,21,38 3,265.5
Region 10 | Lean Clay 42,50,40,39,44 2,673.4
Region 11 | Fat Clay 1 44,39,34,20,46 2,496.4
Region 12 | Bulkhead 43,42,44,46,48,49,47,45 139.13
Region 13 | Fat Clay 2 19,47,49,6,28 5,243.7

Slip Surface: 7,617

FofS:1.51

Volume: 1,180.5726 ft3
Weight: 147,571.57 Ibs

Current Slip Surface




Resisting Moment: 4,820,813.2 lbs-ft
Activating Moment: 3,190,855.2 |bs-ft

Resisting Force: 48,909.248 |bs
Activating Force: 32,356.786 lbs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (532.22515, 17.936926) ft
Entry: (632.46386, 45.14) ft
Radius: 91.674422 ft
Center: (562.5582, 104.44765) ft

Slip Slices
Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)
Slice 1 | 532.24929 | 17.92847 | -0.83458265 | 28.247795 13.172163 100
Slice 2 | 534.03602 | 17.34286 | 58553957 | 182.87414 57.97145 100
Slice 3 | 537.56119 | 16.266063 | 171.07659 | 481.77189 144.8796 100
Slice 4 | 541.08637 | 15.341689 | 274.58221 | 764.43145 228.42045 100
Slice 5 | 544.61154 | 14.565027 | 369.34952 [ 1,027.1747 306.74891 100
Slice 6 | 548.13672 | 13.932269 | 455.60383 | 1,266.6331 378.18917 100
Slice 7 | 551.66189 | 13.440408 | 533.523 1,479.9915 441.34553 100
Slice 8 | 555.18706 | 13.087164 | 603.24187 | 1,665.1746 495.18734 100
Slice 9 | 558.71224 | 12.870932 | 664.85548 | 1,820.9622 539.10143 100
i'(')ce 562.23741 | 12.790739 | 718.42128 | 1,947.0289 572.90915 100
i'l'ce 565.72222 | 12.844057 | 763.52992 | 2,025.332 588.38797 100
i'z'ce 569.16667 | 13.028037 | 800.34977 | 2,058.7849 586.81792 100
20 | 572.61111 | 13.342569 | 829.44654 | 2,068.7051 577.8758 100
ﬂce 576.05556 | 13.789013 | 850.73972 | 2,057.3655 562.65886 100
o | 5795 14369332 | 864.1131 | 2,027.14 542.32835 100
i'éce 582.94444 | 15.086139 | 869.41216 | 1,980.3274 518.02826 100
i';ce 586.38889 | 15.942757 | 866.4404 | 1,918.9943 490.81397 100
i'éce 589.83333 | 16.943297 | 854.95451 | 1,844.847 461.59446 100
"0 | 593.27778 | 18.092771 | 834.658 1,759.1339 431.0902 100
;Iolce 596.80074 | 19.430717 | 804.29934 | 1,681.4077 409.00236 100
;llice 600.40221 | 20.972382 | 762.97659 | 1,610.084 395.01268 100
g'z'ce 603.76257 | 22.573656 | 714.78797 | 1,531.7241 380.94359 100
ggce 606.88179 | 24.2202 | 660.58183 | 1,447.023 366.72355 100
;'A'lce 610.00101 | 26.025358 | 596.99251 | 1,350.2485 351.24905 100
§I5|ce 613.12024 | 28.000393 | 523.35358 | 1,239.8389 334.10257 100




Slice

" 616.23946 | 30.158897 | 438.8611 | 1,113.6534 314.66082 100
g';ce 619.35868 | 32.517441 | 342.53466 | 968.8434 292.05256 100
;Igice 622.41872 | 35.043104 | 235.50222 | 805.32811 265.71417 100
g'gice 625.41957 | 37.751356 | 116.84853 | 619.39665 234.34204 100
g'(‘)ce 627.5124 | 39.760356 | 26.985282 | 456.93245 200.48766 100
Slice 1 630.28433 | 42.747601 | -111.34344 | 167.06194 77.902262 100

31




Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Elevation, Feet (MLLW)

. Color | Name Unit Cohesion' | Phi' | Cohesion | Phi | Piezometric
Station Analyzed: 56+00 Weight | (psf) (©) | R (psf) R | Line After
HV] Project Number: HG17104 || (e () | Drawdown
Loading Condition: Rapid Dra LanChy 125 100 |25 |10 |20 2
SliP Surface: Circular FatClay 1 | 125 300 221500 15 |2

Clayey Sand | 120 0 30 0 30 |2
Dredge Fill | 90 16 15 50 0 2
Dike 125 100 25 150 22 |2
Fat Clay 2 125 300 22 500 15 2
Sediment 90 16 15 50 0 2
Bulkhead 150 2
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

RDD 56+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:20°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 1

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR: 15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °



Phi-B: 0 °
Cohesion R: 0 psf
PhiR:30°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dredge Fill

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dike

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:22°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2



Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (259.892, 235.51225) ft
Lower Left: (259.892, 48.36902) ft
Lower Right: (623.1356, 48.36902) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (903.9399, 39.9822) ft
Upper Right Coordinate: (937.9492, 39.9822) ft
Lower Left Coordinate: (903.9399, -96.76581) ft
Lower Right Coordinate: (937.9492, -96.76581) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (1, -51.26) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 12.54
Coordinate 2 | 520 12.54
Coordinate 3 | 640 43.14
Coordinate 4 | 1,000 | 43.14

Piezometric Line 2

Coordinates

X (ft) | Y (ft)
Coordinatel1 | O -3.64




| Coordinate 2 | 1,000 | -3.64 |

Points

X (ft) Y (ft)
Point 1 140 -37.96
Point 2 140 -41.96
Point 3 380 4.34
Point 4 380 -4.66
Point 5 380 -74.26
Point 6 650 -41.26
Point 7 650 -66.26
Point 8 564 27.54
Point 9 1,000 27.54
Point 10 | 653.92 41.14
Point 11 | 750 41.14
Point 12 | 775 29.6
Point 13 | 1,000 41.14
Point 14 | 681.28 32
Point 15 | 595 34.5
Point 16 | 626.92 45.14
Point 17 | 641.92 45.14
Point 18 | 1,000 -16.06
Point 19 | 1,000 -31.26
Point 20 | 379 -31.26
Point 21 | 137 -69.26
Point22 | 1 -69.26
Point23 | 1 -100
Point 24 | 1,000 -100
Point 25 | 1,000 -66.26
Point 26 | 229 -78.46
Point 27 | 379 -64.26
Point 28 | 1,000 -40.86
Point 29 | 60 -51.26
Point 30 | 63.6 -50.06
Point 31 | 60 -58.26
Point32 | 1 -58.26
Point33 | 1 -51.26
Point 34 | 325.7 -39.6
Point 35 | 305 -50.5
Point 36 | 305 -46.5
Point 37 | 256.9893 | -50.4
Point 38 | 196 -60
Point 39 | 396.32 -16.06
Point 40 | 482 12.5
Point41 | 715.3 30.4
Point42 | 530 17.26444
Point 43 | 532 17.86888
Point 44 | 530 -16.06
Point 45 | 532 -16.06
Point 46 | 530 -31.26
Point 47 | 532 -31.26




Point 48 | 530 -52

Point 49 | 532 -52
Point 50 | 517 14.5

Regions

Material Points Area (ft?)

Region 1 Dredge Fill 10,11,12,41,14 984
Region 2 Dredge Fill 11,13,9,12 2,972.5
Region 3 Dike 15,16,17,10,14 597.58
Region 4 Lean Clay 8,43,45,18,9,12,41,14,15 21,354
Region 5 Fat Clay 1 18,19,47,45 7,113.6
Region 6 Fat Clay 2 48,46,20,34,36,35,37,38,21,22,23,24,25,7,5,26,27 | 39,169
Region 7 Clayey Sand | 26,5,7,25,28,6,49,48,27 14,233
Region 8 Sediment 29,33,32,31 413
Region 9 Fat Clay 1 37,30,29,31,32,22,21,38 3,265.5
Region 10 | Lean Clay 42,50,40,39,44 2,673.4
Region 11 | Fat Clay 1 44,39,34,20,46 2,496.4
Region 12 | Bulkhead 43,42,44,46,48,49,47,45 139.13
Region 13 | Fat Clay 2 19,47,49,6,28 5,243.7

Current Slip Surface
Slip Surface: 2,995
FofS:1.49
Volume: 850.17355 ft?
Weight: 106,271.69 Ibs
Resisting Moment: 3,412,790 lbs-ft
Activating Moment: 2,256,239.1 |bs-ft
Resisting Force: 35,944.601 |bs
Activating Force: 24,201.048 lbs
F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces
Exit: (408.1571,-12.1143) ft
Entry: (493.68883, 13.167933) ft
Radius: 88.038455 ft
Center: (429.40568, 73.321451) ft

Slip Slices
Base Normal Stress | Frictional Strength | Cohesive Strength
X (ft) Y (ft) PWP (psf) (psf) (psf) (psf)
Slice 1 | 409.56948 | -12.440973 549.18072 631.85524 38.551764 100
Slice 2 | 412.39425 | -13.045838 586.9243 794.74909 96.910292 100
Slice 3 | 415.21902 | -13.554669 618.67532 943.03083 151.24946 100
Slice 4 | 418.04378 | -13.969146 644.53869 1,075.0069 200.73064 100
Slice 5 | 420.86855 | -14.29061 664.59806 1,189.2515 244.64993 100
Slice 6 | 423.69332 | -14.520084 678.91722 1,284.7108 282.48618 100
Slice 7 | 426.51808 | -14.658287 687.54113 1,360.7748 313.93403 100
Slice 8 | 429.34285 | -14.705652 690.49666 1,417.3101 338.91866 100
Slice 9 | 432.16762 | -14.662323 687.79295 1,454.6507 357.59163 100
i'('fe 434.95776 | -14.530915 | 679.59307 | 1,505.5591 385.15426 100




Slice | 437.71329 | -14.313234 | 666.00978 | 1,570.7569 421.89049 100

11

i'zice 440.46881 | -14.008086 | 646.96855 | 1,619.2236 453.36999 100

igce 443.22434 | -13.614549 | 622.41187 | 1,649.5655 0 546.46544
i'jlce 445.97986 | -13.131415 | 592.26433 | 1,666.7363 0 550.14844
i'sice 448.73538 | -12.557171 | 556.43146 | 1,670.8407 0 551.01858
i'sice 451.49091 | -11.889971 | 514.79821 | 1,663.0115 0 549.30985
i';ce 454.24643 | -11.127611 | 467.22692 | 1,644.3188 0 545.23645
igce 457.00196 | -10.267483 | 413.55494 | 1,615.7158 0 538.98349
igce 459.75748 | -9.3065304 | 353.59149 | 1,577.9935 0 530.69853
ggce 462.51301 | -8.2411844 | 287.11391 | 1,531.7421 0 520.48376
;'ice 465.26853 | -7.0672886 | 213.86281 | 1,477.319 0 508.38898
;'Zice 468.02406 | -5.7800026 | 133.53616 | 1,414.8177 0 494.4053
ggce 470.77958 | -4.3736804 | 45.781658 | 1,344.0382 0 478.45947
;'jlce 473.79779 | -2.6818479 | -59.788689 | 1,255.6653 0 458.4033
ggce 477.07867 | -0.66670475 | -185.53362 | 1,146.8777 0 433.56137
§I6ice 480.35956 | 1.5549939 | -324.16762 | 1,021.7218 0 404.86991
;';CG 482.35 2.9831498 | -413.28454 | 929.22794 0 383.66782
;Igice 483.99943 | 4.2740182 | -493.83473 | 800.95046 0 356.49321
;Igice 486.59829 | 6.4121621 | -627.25491 | 586.41127 0 312.85686
;'(‘)CG 489.19715 | 8.7256701 | -771.61782 | 350.44864 163.41688 100

g'lice 491.796 11.234227 | -928.15177 | 133.04665 0 139.69643
Slice 1 49339213 | 12.853067 | -1,029.2235 | -25.186583 -11.744696 100
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Project Name: HSC-ECIP Preliminary Slope Evaluation
Location: Barbours Cut Ship Channel

Station Analyzed: 64+00

HV] Project Number: HG1710448

Loading Condition: Short Term
Slip Surface: Circular
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Short Term 64+00

Report generated using GeoStudio 2016. Copyright © 1991-2016 GEO-SLOPE International Ltd.

File Infformation
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Tool Version: 8.16.1.13452
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 64+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 500 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clayl (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure
Piezometric Line: 1



Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (246.9755, 226.94565) ft
Lower Left: (246.9755, 53.57301) ft
Lower Right: (601.0543, 53.57301) ft
Grid Horizontal Increment: 15

Grid Vertical Increment: 15

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (600.8933, 29.3081) ft
Upper Right Coordinate: (627.8293, 29.3081) ft
Lower Left Coordinate: (600.8933, -99.99257) ft
Lower Right Coordinate: (627.8293, -99.99257) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -52.4) ft
Right Coordinate: (1,000, 33) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 600 34
Coordinate 4 | 1,000 | 34




Points

X (ft) Y (ft)
Point 1 155 -57.16
Point 2 155 -68.16
Point 3 155 -87.16
Point 4 155 -104.16
Point 5 395 -14.56
Point 6 395 -49.56
Point 7 395 -69.56
Point 8 395 -91.56
Point 9 695 29.24
Point 10 | 695 25.24
Point 11 | 695 5.24
Point 12 | 695 -4.76
Point 13 | 695 -54.76
Point 14 | 695 -64.76
Point 15 | 695 -66.76
Point 16 | 1,000 33
Point 17 | 589 33.94
Point 18 | 1,000 -54.46
Point19 | O -57.26
Point20 | O -68.06
Point 21 | 1,000 -70.06
Point22 | O -87.26
Point 23 | 298 -68.99417
Point24 | O -100
Point 25 | 1,000 -100
Point 26 | 622.6 45.14
Point 27 | 637.6 45.14
Point 28 | 675 32.67
Point 29 | 649.6 41.14
Point 30 | 723 41.14
Point31 | 767 33.6
Point 32 | 1,000 41.14
Point 33 | 1,000 -6.06
Point 34 | 534 19.3
Point 35 | 1,000 -26.46
Point 36 | 162 -50.5
Point37 | 75 -52.1
Point 38 | 78.6 -52
Point39 | 75 -57.26
Point40 | O -52.4
Point 41 | 305 -50.5
Point 42 | 305 -46.5
Point 43 | 365.12 | -26.46
Point44 | 426.32 | -6.06
Point 45 | 486.5 14
Point 46 | 512 15.68783
Point 47 | 579 32.2
Point 48 | 395 8.7
Point 49 | 157 -52




Point 50 | 67 -52.2
Point 51 | 62 -51
Point 52 | 59 -51
Point 53 | 52 -53.5
Point 54 | 47 -53.5
Point 55 | 36 -51.6
Point 56 | 530 18.64324
Point 57 | 532 18.97162
Point 58 | 530 -6.06
Point 59 | 532 -6.06
Point 60 | 530 -26.46
Point 61 | 532 -26.46
Point 62 | 530 -52
Point 63 | 532 -52

Regions

Material Points Area (ft?)

Region 1 Clayey Sand 39,19,20,2,23,7,21,18,13,63,62,6,1 | 15,325
Region 2 Clayey Sand 20,22,3,23,2 4,319
Region3 | FatClay2 (U) | 22,24,25,21,7,23,3 26,362
Region 4 17,26,27,29,28 596.48
Region 5 29,30,31,28 678.15
Region 6 30,32,16,31 1,992.6
Region 7 Lean Clay (U) | 33,16,31,28,17,47,34,57,59 18,035
Region8 | FatClayl (U) | 61,35,33,59 9,547.2
Region9 | FatClay 2 (U) | 36,49,38,37,39,1,6,62,60,43,42,41 | 5,940.7
Region 10 | Sediment (U) | 37,50,51,52,53,54,55,40,19,39 383
Region 11 | Fat Clayl (U) | 58,44,43,60 2,739.3
Region 12 | Lean Clay (U) | 56,46,45,44,58 1,554.7
Region 13 | Bulkhead 57,56,58,60,62,63,61,59 141.61
Region 14 | FatClay 2 (U) | 61,63,13,18,35 12,974

Current Slip Surface

Slip Surface: 11,628

FofS:1.72

Volume: 27,283.039 ft3
Weight: 3,388,956.9 |bs
Resisting Moment: 2.0876853e+008 |bs-ft
Activating Moment: 1.213929e+008 |bs-ft

Resisting Force: 731,404.33 |bs

Activating Force: 428,218.63 lbs

F of S Rank (Analysis): 1 of 19,456 slip surfaces
F of S Rank (Query): 1 of 19,456 slip surfaces
Exit: (284.0019, -50.5) ft
Entry: (661.19811, 32.873819) ft
Radius: 257.58916 ft

Center: (435.81753, 157.59659) ft

Slip Slices

| | X (ft) | Y (ft) |PWP(psf

) | Base Normal Stress

Frictional Strength

Cohesive Strength



(psf) (psf) (psf)

Slice1 | 285.72151 | -51.733016 | 3,290.5402 | 4,302.6216 0 2,200
Slice 2 | 296.22056 | -58.633977 | 3,721.1602 | 4,453.4033 422.76074 0
Slice3 | 309.2371 | -66.69318 | 4,224.0544 | 6,179.9548 1,129.2396 0
Slice 4 | 319.92993 | -72.338135 | 4,576.2996 | 7,494.5056 0 2,200
Slice 5 | 332.84138 | -78.408659 | 4,955.1003 | 8,586.182 0 2,200
Slice 6 | 345.75283 | -83.635745 | 5,281.2705 | 9,547.7616 0 2,200
Slice 7 | 358.66428 | -88.073442 | 5,558.1828 | 10,376.726 0 2,200
Slice 8 | 372.59 91.99322 | 5,802.7769 | 11,117.322 0 2,200
Slice9 | 387.53 -95.311803 | 6,009.8565 | 11,747.013 0 2,200
i'(')ce 402.83 -97.74958 | 6,161.9738 | 12,216.678 0 2,200
i'l'ce 418.49 -99.289269 | 6,258.0504 | 12,526.91 0 2,200
i'z'ce 431.615 -99.903836 | 6,296.3994 | 12,669.123 0 2,200
igce 442.205 -99.858884 | 6,293.5944 | 12,698.456 0 2,200
ﬂce 448.75 -99.664678 | 6,281.4759 | 12,717.601 0 2,200
igce 456.08333 | -99.121611 | 6,038.8216 | 12,821.939 0 2,200
i'6'ce 468.25 -97.869076 | 6,123.5849 | 12,945.313 0 2,200
i';ce 480.41667 | -96.02703 | 6,173.2609 | 12,992.751 0 2,200
i'éce 492.875 -93.508729 | 6,186.5058 | 12,760.451 0 2,200
igce 505.625 -90.264718 | 6,160.3762 | 12,253.038 0 2,200
Slice

o0 521 -85.313189 | 6,066.9888 | 11,647.506 0 2,200
3'1'“2 530.38739 | -82.004211 | 5,992.9615 | 12,987.554 0 2,200
glz'ce 531.38739 | -81.60655 | 6,271.9348 | 12,951.938 0 2,200
;I;ce 533 -80.954403 | 6,253.3788 | 11,202.088 0 2,200
g'fe 535.35 -79.981439 | 6,224.9266 | 11,119.382 0 2,200
gls'ce 541.7812 | -77.121952 | 5,851.5664 | 10,913.892 0 2,200
g's'ce 551.94361 | -72.260974 | 5,695.3135 | 10,568.975 0 2,200
3'7'“2 562.51861 | -66.589022 | 5,496.1947 | 10,057.201 2,633.298 0
;gce 573.5062 | -60.007956 | 5,248.3686 | 9,606.4377 2,516.1324 0
ggce 581.65393 | -54.708737 | 5,039.6513 | 9,211.932 2,408.8674 0
;'(')CG 586.65393 | -51.190809 | 4,895.738 | 8,944.6507 0 2,200
g'l'ce 594.02625 | -45.582136 | 4,658.4487 | 8,277.3989 0 2,200
Slice | 59952625 | -41.278378 | 4,690.8672 | 7,734.2741 0 2,200
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Slice

i 608.01335 | -33.6742 | 4,222.8701 | 6,779.3387 2,200
ggce 619.31335 | -23.12286 | 3,564.4664 | 6,085.6863 1,000
g'sice 628.66817 | -12.92286 | 2,927.9864 | 4,869.0966 1,000
g'sice 636.16817 | -4.2879502 | 2,389.1681 | 4,164.4967 500
3'7“9 643.6 5.6911445 | 1,766.4726 | 2,970.0985 500
Slice | 655.39905 | 23.386004 | 662.31335 | 772.80516 200
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Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Barbours Cut Ship Channel

Station Analyzed: 64+00

HV] Project Number: HG1710448

Loading Condition: Short Term
Slip Surface: Block
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Short Term 64+00 Block
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Short Term 64+00 Block

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No



Tension Crack

Tension Crack Option: (none)

F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Lean Clay (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 500 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clayl (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 1,000 psf
Pore Water Pressure
Piezometric Line: 1

Fat Clay 2 (U)
Model: Undrained (Phi=0)
Unit Weight: 125 pcf
Cohesion: 2,200 psf
Pore Water Pressure



Piezometric Line: 1

Sediment (U)
Model: Undrained (Phi=0)
Unit Weight: 90 pcf
Cohesion: 50 psf
Pore Water Pressure
Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Limits
Left Coordinate: (0, -52.4) ft
Right Coordinate: (1,000, 33) ft

Slip Surface Block

Left Grid
Upper Left: (274.9243, -45.46814) ft
Lower Left: (274.9243, -75.96312) ft
Lower Right: (334.9245, -75.96312) ft
XIncrements: 7
Y Increments: 7
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (523.9153, -45.59091) ft
Lower Left: (523.9153, -75.50747) ft
Lower Right: (593.8581, -75.50747) ft
XIncrements: 8
Y Increments: 8
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 1
Coordinate 2 | 450 1
Coordinate 3 | 600 34
Coordinate 4 | 1,000 | 34




Points

X (ft) Y (ft)
Point 1 155 -57.16
Point 2 155 -68.16
Point 3 155 -87.16
Point 4 155 -104.16
Point 5 395 -14.56
Point 6 395 -49.56
Point 7 395 -69.56
Point 8 395 -91.56
Point 9 695 29.24
Point 10 | 695 25.24
Point 11 | 695 5.24
Point 12 | 695 -4.76
Point 13 | 695 -54.76
Point 14 | 695 -64.76
Point 15 | 695 -66.76
Point 16 | 1,000 33
Point 17 | 589 33.94
Point 18 | 1,000 -54.46
Point19 | O -57.26
Point20 | O -68.06
Point 21 | 1,000 -70.06
Point22 | O -87.26
Point 23 | 298 -68.99417
Point24 | O -100
Point 25 | 1,000 -100
Point 26 | 622.6 45.14
Point 27 | 637.6 45.14
Point 28 | 675 32.67
Point 29 | 649.6 41.14
Point 30 | 723 41.14
Point31 | 767 33.6
Point 32 | 1,000 41.14
Point 33 | 1,000 -6.06
Point 34 | 534 19.3
Point 35 | 1,000 -26.46
Point 36 | 162 -50.5
Point37 | 75 -52.1
Point 38 | 78.6 -52
Point39 | 75 -57.26
Point40 | O -52.4
Point 41 | 305 -50.5
Point 42 | 305 -46.5
Point 43 | 365.12 | -26.46
Point44 | 426.32 | -6.06
Point 45 | 486.5 14
Point 46 | 512 15.68783
Point 47 | 579 32.2
Point 48 | 395 8.7
Point 49 | 157 -52




Point 50 | 67 -52.2
Point 51 | 62 -51
Point 52 | 59 -51
Point 53 | 52 -53.5
Point 54 | 47 -53.5
Point 55 | 36 -51.6
Point 56 | 530 18.64324
Point 57 | 532 18.97162
Point 58 | 530 -6.06
Point 59 | 532 -6.06
Point 60 | 530 -26.46
Point 61 | 532 -26.46
Point 62 | 530 -52
Point 63 | 532 -52

Regions

Material Points Area (ft?)

Region 1 Clayey Sand 39,19,20,2,23,7,21,18,13,63,62,6,1 | 15,325
Region 2 Clayey Sand 20,22,3,23,2 4,319
Region3 | FatClay2 (U) | 22,24,25,21,7,23,3 26,362
Region 4 17,26,27,29,28 596.48
Region 5 29,30,31,28 678.15
Region 6 30,32,16,31 1,992.6
Region 7 Lean Clay (U) | 33,16,31,28,17,47,34,57,59 18,035
Region8 | FatClayl (U) | 61,35,33,59 9,547.2
Region9 | FatClay 2 (U) | 36,49,38,37,39,1,6,62,60,43,42,41 | 5,940.7
Region 10 | Sediment (U) | 37,50,51,52,53,54,55,40,19,39 383
Region 11 | Fat Clayl (U) | 58,44,43,60 2,739.3
Region 12 | Lean Clay (U) | 56,46,45,44,58 1,554.7
Region 13 | Bulkhead 57,56,58,60,62,63,61,59 141.61
Region 14 | FatClay 2 (U) | 61,63,13,18,35 12,974

Current Slip Surface

Slip Surface: 13,388

FofS:1.89

Volume: 20,802.16 ft*
Weight: 2,579,893.1 |bs
Resisting Moment: 93,548,999 |bs-ft
Activating Moment: 49,730,421 lbs-ft

Resisting Force: 632,043.17 lbs

Activating Force: 335,821.83 lbs

F of S Rank (Analysis): 1 of 46,656 slip surfaces
F of S Rank (Query): 1 of 46,656 slip surfaces
Exit: (283.8884, -50.5) ft
Entry: (654.87889, 32.967137) ft
Radius: 175.42348 ft

Center: (455.29953, 53.833922) ft

Slip Slices

| | X (ft) | Y (ft) |PWP(psf

) | Base Normal Stress

Frictional Strength

Cohesive Strength



(psf) (psf) (psf)

Slice1 | 285.1381 | -51.749693 | 3,291.5809 | 4,560.2299 0 2,200
Slice 2 | 293.51323 | -60.124828 | 3,814.1892 | 4,842.5768 593.73987 0
Slice 3 | 302.81934 | -67.289752 | 4,261.2806 | 5,385.1031 648.83922 0
Slice4 | 311.012 _67.438092 | 4,270.5369 | 5,891.0789 935.62036 0
Slice 5 | 323.036 -67.655803 | 4,284.1221 | 6,184.0455 1,096.9213 0
Slice 6 | 335.06 -67.873514 | 4,297.7073 | 6,505.3127 1,274.5616 0
Slice7 | 347.084 | -68.091225 | 4,311.2924 | 6,821.6026 1,449.3283 0
Slice 8 | 359.108 -68.308935 | 4,324.8776 | 7,131.7859 1,620.5692 0
Slice9 | 372.59 -68.553045 | 4,340.11 | 7,470.8238 1,807.5184 0
i'(')ce 387.53 -68.823555 | 4,356.9898 | 7,834.5722 2,007.7831 0
i'l'ce 400.22 -69.053324 | 4,371.3274 | 8,134.1178 2,172.4481 0
i'z'ce 410.66 -69.242355 | 4,383.1229 | 8,373.7249 2,303.9751 0
ig‘ce 4211 -69.431385 | 4,394.9184 | 8,605.6414 2,431.0621 0
iuce 428.05565 | -69.557327 | 4,402.7772 | 8,756.0966 2,513.3901 0
igce 438.64565 | -69.749073 | 4,414.7422 | 8,934.3331 0 2,200
i'6'ce 448.75 -69.932026 | 4,426.1584 | 9,155.4507 0 2,200
i';ce 456.08333 | -70.064806 | 4,309.3818 | 9,452.9657 0 2,200
i'éce 468.25 -70.2851 4,481.8068 | 9,940.8195 0 2,200
igce 480.41667 | -70.505394 | 4,654.2318 | 10,421.184 0 2,200
;'('Jce 492.875 -70.730969 | 4,830.7902 | 10,692.305 0 2,200
3'1'“2 505.625 -70.961826 | 5,011.4822 | 10,754.546 0 2,200
glz'ce 521 -71.240211 | 5,229.3754 | 10,932.362 0 2,200
;gce 530.38739 | -71.410182 | 5,362.4126 | 12,858.311 0 2,200
g'fe 531.38739 | -71.428289 | 5,636.8112 | 12,880.667 0 2,200
§|5|ce 533 -71.457487 | 5,660.7712 | 11,135.822 0 2,200
;'s'ce 535.35 -71.500037 | 5,695.6871 | 11,192.31 0 2,200
3'7'“2 543.42192 | -71.64619 | 5,547.137 | 11,439.512 0 2,200
ggce 551.18283 | -70.728918 | 5,594.1648 | 9,125.0803 0 2,200
ggce 560.75116 | -61.160594 | 5,149.9551 | 8,591.9351 1,987.2281 0
g'(')ce 574.14025 | -47.771501 | 4,528.3661 | 7,619.2256 0 2,200
Slice

o 584 37.91175 | 4,070.6269 | 6,868.6667 0 2,200
Slice | 59592587 | -29.685875 | 3,688.7404 | 6,110.7945 0 2,200




32

Slice

23 597.25213 | -24.659624 | 3,455.3965 | 6,118.517 1,000
g'fe 599.52625 | -22.385499 | 3,511.9515 | 5,886.0185 1,000
§|5|ce 607.92588 | -13.985875 | 2,994.3186 | 4,999.597 1,000
g's'ce 619.22587 | -2.685875 | 2,289.1986 | 4,010.4346 500
Slice

s 630.1 8.18825 1,610.6532 | 2,786.1738 500
Slice

28 643.6 21.68825 | 768.2532 | 1,196.4692 500
Slice | ec5 53944 | 30.327694 | 229.15191 | 132.06112 500
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Project Name: HSC-ECIP Preliminary Slope Evaluation

Location: Barbours Cut Ship
Station Analyzed: 64+00
HV] Project Number: HG171
Loading Condition: Long Te
Slip Surface: Circular
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Long Term 64+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: No

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 25°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 1
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 400 psf
Phi': 18 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Dredge Fill
Model: Mohr-Coulomb



Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Dike
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 25 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Fat Clay 2
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 300 psf
Phi': 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Sediment
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 16 psf
Phi': 15°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (189.9206, 322.48791) ft
Lower Left: (189.9206, 70.01732) ft
Lower Right: (627.8489, 70.01732) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (607, 30) ft
Upper Right Coordinate: (636, 30) ft



Lower Left Coordinate: (607, -94) ft
Lower Right Coordinate: (636, -94) ft
Number of Increments: 75

Left Projection: No

Left Projection Angle: 135 °

Right Projection: No

Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -52.4) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y(ft)
Coordinatel1 | O 1
Coordinate 2 | 460 1
Coordinate 3 | 640 43.14
Coordinate 4 | 1,000 | 43.14

Points

X (ft) Y (ft)
Point 1 155 -57.16
Point 2 155 -68.16
Point 3 155 -87.16
Point 4 155 -104.16
Point 5 395 -14.56
Point 6 395 -49.56
Point 7 395 -69.56
Point 8 395 -91.56

Point 9 695 29.24
Point 10 | 695 25.24
Point 11 | 695 5.24

Point 12 | 695 -4.76

Point 13 | 695 -54.76
Point 14 | 695 -64.76
Point 15 | 695 -66.76

Point 16 | 1,000 33
Point 17 | 589 33.94
Point 18 | 1,000 -54.46

Point19 | O -57.26
Point20 | O -68.06
Point 21 | 1,000 -70.06
Point22 | O -87.26

Point 23 | 298 -68.99417




Point24 | O -100
Point 25 | 1,000 -100
Point 26 | 622.6 45.14
Point 27 | 637.6 45.14
Point 28 | 675 32.67
Point 29 | 649.6 41.14
Point 30 | 723 41.14
Point 31 | 767 33.6
Point 32 | 1,000 41.14
Point 33 | 1,000 -6.06
Point34 | 534 19.3
Point 35 | 1,000 -26.46
Point 36 | 162 -50.5
Point37 | 75 -52.1
Point38 | 78.6 -52
Point39 | 75 -57.26
Point40 | O -52.4
Point 41 | 305 -50.5
Point 42 | 305 -46.5
Point43 | 365.12 | -26.46
Point 44 | 426.32 | -6.06
Point 45 | 486.5 14
Point 46 | 512 15.68783
Point 47 | 579 32.2
Point 48 | 395 8.7
Point 49 | 157 -52
Point 50 | 67 -52.2
Point51 | 62 -51
Point52 | 59 -51
Point 53 | 52 -53.5
Point 54 | 47 -53.5
Point 55 | 36 -51.6
Point 56 | 530 18.64324
Point 57 | 532 18.97162
Point 58 | 530 -6.06
Point 59 | 532 -6.06
Point 60 | 530 -26.46
Point 61 | 532 -26.46
Point 62 | 530 -52
Point 63 | 532 -52
Regions
Material Points Area (ft?)
Region 1 Clayey Sand | 39,19,20,2,23,7,21,18,13,63,62,6,1 | 15,325
Region 2 Clayey Sand | 20,22,3,23,2 4,319
Region 3 Fat Clay 2 22,24,25,21,7,23,3 26,362
Region 4 Dike 17,26,27,29,28 596.48
Region 5 Dredge Fill 29,30,31,28 678.15
Region 6 Dredge Fill 30,32,16,31 1,992.6
Region 7 Lean Clay 33,16,31,28,17,47,34,57,59 18,035
Region 8 Fat Clay 1 61,35,33,59 9,547.2




Region 9 Fat Clay 2 36,49,38,37,39,1,6,62,60,43,42,41 | 5,940.7
Region 10 | Sediment 37,50,51,52,53,54,55,40,19,39 383

Region 11 | Fat Clay 1 58,44,43,60 2,739.3
Region 12 | Lean Clay 56,46,45,44,58 1,554.7
Region 13 | Bulkhead 57,56,58,60,62,63,61,59 141.61
Region 14 | Fat Clay 2 61,63,13,18,35 12,974

Current Slip Surface
Slip Surface: 24,767

FofS:1.56

Volume: 21,385.487 ft?
Weight: 2,655,065 Ibs
Resisting Moment: 2.3774872e+008 |bs-ft
Activating Moment: 1.5277225e+008 |bs-ft
Resisting Force: 659,527.2 Ibs
Activating Force: 424,234.86 lbs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (272.66405, -50.5) ft
Entry: (667.63407, 41.14) ft
Radius: 338.49026 ft
Center: (408.88475, 259.37026) ft

Slip Slices
Base Normal Stress Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf
(ft) (ft) (psf) (psf) (psf) (psf)

Slice1 | 275.85957 | -51.865794 | 3,298.8256 | 3,507.1496 84.168354 300
Slice 2 | 285.54132 | -55.770245 | 3,542.4633 | 3,993.2159 260.24211 0

Slice 3 | 298.51377 | -60.546643 | 3,840.5105 | 4,684.872 487.49233 0

Slice 4 | 310.59994 | -64.483882 | 4,086.1943 | 5,850.537 1,018.6437 0

Slice 5 | 321.79983 | -67.674524 | 4,285.2903 | 6,546.8759 1,305.727 0

Slice 6 | 333.68648 | -70.598377 | 4,467.7387 | 7,230.2379 1,116.1221 300
Slice 7 | 346.25989 | -73.214856 | 4,631.007 | 7,888.8083 1,316.2372 300
Slice 8 | 358.8333 | -75.338721 | 4,763.5362 | 8,444.3841 1,487.1591 300
Slice9 | 372.59 -77.084636 | 4,872.4813 | 8,930.27 1,639.453 300
i'(')ce 387.53 -78.362781 | 4,952.2375 | 9,324.7176 1,766.5966 300
i'l'ce 402.83 -78.975226 | 4,990.4541 | 9,587.9656 1,857.5152 300
i'z'ce 418.49 -78.893006 | 4,985.3236 | 9,722.2445 1,913.8403 300
i'?'fe 431.615 -78.314249 | 4,949.2092 | 9,742.5741 1,936.6451 300
ﬂce 442.205 -77.433994 | 4,894.2812 | 9,693.4147 1,938.9758 300
igce 453.75 -76.074228 | 4,809.4318 | 9,719.1693 1,983.6627 300
i'e'fe 466.625 | -74.091152 | 4,533.9714 | 9,810.5735 2,131.8856 300
i'7'ce 479.875 -71.522668 | 4,565.5314 | 9,831.7073 2,127.6732 300
i'éce 487.47217 | -69.869279 | 4,572.9376 | 9,792.0863 2,108.673 300




Slice

T 494.33326 | -68.100605 | 4,563.3293 | 9,522.5526 2,863.2089 0
g'(‘)ce 506.11109 | -64.797747 | 4,531.0566 | 9,076.7455 2,624.4547 0
2'1‘“" 521 -59.870772 | 4,445.7917 | 8,563.3853 2,377.2937 0
g'zice 531 -56.323218 | 4,374.4214 | 9,799.3404 3,132.0784 0
g';ce 533 -55.542276 | 4,355.9216 | 8,187.5496 2,212.1914 0
gice 537.63607 | -53.652576 | 4,308.3384 | 8,073.9418 2,174.0721 0
ggce 547.56012 | -49.332316 | 4,190.2047 | 7,881.8018 1,491.502 300
g'gce 560.13607 | -43.366071 | 4,011.4257 | 7,533.5102 1,423.0145 300
2'7‘“" 572.71202 | -36.745663 | 3,793.948 | 7,135.5182 1,350.082 300
ggce 584 -30.243561 | 3,565.6312 | 6,676.5447 1,256.8906 300
;I;ce 589.60207 | -26.840154 | 3,441.8791 | 6,409.5457 1,199.0151 300
g'(‘fe 595.10609 | -23.229821 | 3,304.528 | 6,242.6785 954.66297 400
g'ice 609.4731 | -13.029821 | 2,900.0952 | 5,636.2143 889.01898 400
g'zice 620.76908 | -4.590297 | 2,557.2758 | 5,101.0498 1,186.1813 100
gl;ce 630.1 33600634 | 2,216.1792 | 4,338.6508 989.72474 100
ggce 638.8 10.951338 | 1,887.5874 | 3,523.7241 762.94305 100
g'sice 641.8 13.76898 | 1,832.7517 | 3,154.1315 616.16953 100
g'sice 646.6 18.435922 | 1,541.5345 | 2,553.7189 471.98932 100
3'7“‘3 655.02005 | 27.140426 | 998.37343 | 1,530.1899 247.9901 100
ggce 662.02912 | 34.67523 | 528.20168 | 661.23466 62.034298 100
Slice | 665.62611 | 38.802723 | 270.64607 | 312.61827 11.246416 16
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Project Name: HSC-ECIP Pr
Location: Barbours Cut Ship
Station Analyzed: 64+00
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Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

RDD 64+00

Kind: SLOPE/W

Method: Morgenstern-Price

Settings
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Apply Phreatic Correction: Yes
Use Staged Rapid Drawdown: Yes

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °
Optimize Critical Slip Surface Location: No
Tension Crack



Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced

Number of Slices: 30
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Search Method: Linear Search
Must Obtain Factor of Safety at Lambda: 0.2
Lambda

Lambda 1: -1

Lambda 2:-0.8

Lambda 3:-0.6

Lambda 4: -0.4

Lambda 5:-0.2

Lambda 6: 0

Lambda 7: 0.2

Lambda 8: 0.4

Lambda 9: 0.6

Lambda 10: 0.8

Lambda 11: 1

Materials

Lean Clay

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:20°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 1

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 400 psf

Phi': 18 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR: 14°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Clayey Sand
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion': 0 psf
Phi': 30 °



Phi-B: 0 °
Cohesion R: 0 psf
PhiR:30°
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dredge Fill

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Dike

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 100 psf

Phi': 25 °

Phi-B: 0 °

Cohesion R: 150 psf

PhiR:22°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Fat Clay 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion': 300 psf

Phi': 22 °

Phi-B: 0 °

Cohesion R: 500 psf

PhiR:15°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Sediment

Model: Mohr-Coulomb

Unit Weight: 90 pcf

Cohesion': 16 psf

Phi': 15 °

Phi-B: 0 °

Cohesion R: 50 psf

PhiR:0°

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2



Bulkhead
Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Grid

Upper Left: (191.7483, 366.48988) ft
Lower Left: (191.7483, 63.70715) ft
Lower Right: (608.9357, 63.70715) ft
Grid Horizontal Increment: 20

Grid Vertical Increment: 20

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: (625.9097, 32.48158) ft
Upper Right Coordinate: (651.0697, 32.48158) ft
Lower Left Coordinate: (625.9097, -96.0427) ft
Lower Right Coordinate: (651.0697, -96.0427) ft
Number of Increments: 75
Left Projection: No
Left Projection Angle: 135 °
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (0, -52.4) ft
Right Coordinate: (1,000, 41.14) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) | Y (ft)
Coordinate1 | O 12.54
Coordinate 2 | 510 12.54
Coordinate 3 | 640 43.14
Coordinate 4 | 1,000 | 43.14

Piezometric Line 2

Coordinates

X (ft) | Y (ft)
Coordinatel1 | O -3.64




| Coordinate 2 | 1,000 | -3.64 |

Points

X (ft) Y (ft)
Point 1 155 -57.16
Point 2 155 -68.16
Point 3 155 -87.16
Point 4 155 -104.16
Point 5 395 -14.56
Point 6 395 -49.56
Point 7 395 -69.56
Point 8 395 -91.56

Point 9 695 29.24

Point 10 | 695 25.24

Point 11 | 695 5.24

Point 12 | 695 -4.76

Point 13 | 695 -54.76
Point 14 | 695 -64.76
Point 15 | 695 -66.76

Point 16 | 1,000 33

Point 17 | 589 33.94

Point 18 | 1,000 | -54.46

Point19 | O -57.26
Point20 | O -68.06
Point 21 | 1,000 -70.06
Point22 | O -87.26
Point 23 | 298 -68.99417
Point24 | O -100

Point 25 | 1,000 -100

Point 26 | 622.6 45.14

Point 27 | 637.6 | 45.14

Point 28 | 675 32.67

Point 29 | 649.6 41.14

Point 30 | 723 41.14

Point 31 | 767 33.6

Point 32 | 1,000 41.14

Point33 | 1,000 | -6.06

Point 34 | 534 19.3

Point 35 | 1,000 -26.46

Point 36 | 162 -50.5
Point37 | 75 -52.1
Point 38 | 78.6 -52
Point39 | 75 -57.26
Point40 | O -52.4
Point 41 | 305 -50.5
Point42 | 305 -46.5

Point 43 | 365.12 | -26.46

Point 44 | 426.32 | -6.06

Point 45 | 486.5 14

Point 46 | 512 15.68783

Point 47 | 579 32.2




Point 48 | 395 8.7
Point 49 | 157 -52
Point 50 | 67 -52.2
Point 51 | 62 -51
Point52 | 59 -51
Point 53 | 52 -53.5
Point 54 | 47 -53.5
Point 55 | 36 -51.6
Point 56 | 530 18.64324
Point 57 | 532 18.97162
Point 58 | 530 -6.06
Point 59 | 532 -6.06
Point 60 | 530 -26.46
Point 61 | 532 -26.46
Point 62 | 530 -52
Point 63 | 532 -52

Regions

Material Points Area (ft?)

Region 1 Clayey Sand | 39,19,20,2,23,7,21,18,13,63,62,6,1 | 15,325
Region 2 Clayey Sand | 20,22,3,23,2 4,319
Region 3 Fat Clay 2 22,24,25,21,7,23,3 26,362
Region 4 Dike 17,26,27,29,28 596.48
Region 5 Dredge Fill 29,30,31,28 678.15
Region 6 Dredge Fill 30,32,16,31 1,992.6
Region 7 Lean Clay 33,16,31,28,17,47,34,57,59 18,035
Region 8 Fat Clay 1 61,35,33,59 9,547.2
Region 9 Fat Clay 2 36,49,38,37,39,1,6,62,60,43,42,41 | 5,940.7
Region 10 | Sediment 37,50,51,52,53,54,55,40,19,39 383
Region 11 | Fat Clay 1 58,44,43,60 2,739.3
Region 12 | Lean Clay 56,46,45,44,58 1,554.7
Region 13 | Bulkhead 57,56,58,60,62,63,61,59 141.61
Region 14 | Fat Clay 2 61,63,13,18,35 12,974

Current Slip Surface
Slip Surface: 19,979
FofS: 1.55
Volume: 20,683.923 ft?
Weight: 2,568,434.2 |bs
Resisting Moment: 2.3143757e+008 |bs-ft
Activating Moment: 1.4895596e+008 |bs-ft
Resisting Force: 660,892.95 |bs
Activating Force: 425,516.19 lbs
F of S Rank (Analysis): 1 of 33,516 slip surfaces
F of S Rank (Query): 1 of 33,516 slip surfaces
Exit: (263.48188, -50.5) ft
Entry: (654.43077, 41.14) ft
Radius: 325.99657 ft
Center: (400.342, 245.37679) ft



Slip Slices

Base Normal Stress | Frictional Strength Cohesive Strength
X (ft Y (ft PWP (psf

(0 (0 (ps) (psf) (psf) (psf)
Slice 1 | 266.83679 | -52.006131 | 3,018.0466 | 3,244.2796 91.40406 300
Slice 2 | 275.99308 | -55.906672 | 3,261.4403 | 3,728.9044 269.89055 0
Slice 3 | 287.59585 | -60.439891 | 3,544.3132 | 4,389.8274 488.15785 0
Slice 4 | 299.19862 | -64.472434 | 3,795.9439 | 4,977.8806 682.39149 0
Slice 5 | 309.70451 | -67.728028 | 3,999.0929 | 6,062.4146 1,191.2594 0
Slice 6 | 320.7479 | -70.686206 | 4,183.6832 | 6,659.179 1,000.1652 300
Slice 7 | 333.42564 | -73.612268 | 4,366.2695 | 7,378.5135 1,217.0256 300
Slice 8 | 346.10339 | -76.011783 | 4,515.9993 | 7,988.2885 1,402.8959 300
Slice9 | 358.78113 | -77.896494 | 4,633.6052 | 8,487.4651 1,557.0605 300
i'('fe 372.59 -79.349842 | 4,724.2942 | 8,903.184 1,688.3811 300
i'l'ce 387.53 -80.282132 | 4,782.469 | 9,216.1562 1,791.3259 300
i'z'ce 402.83 -80.516237 | 4,797.0772 | 9,395.1491 1,857.7416 300
i',;'fe 418.49 -80.019765 | 4,766.0974 | 9,445.0466 1,890.4182 300
i'é'lce 429.95 -79.251994 | 4,718.1884 | 9,412.226 1,896.5143 300
i's'ce 439.6475 | -78.18385 | 4,651.5362 | 9,453.4274 0 2,154.7956
ilslce 451.7825 | -76.47704 | 4,545.0313 | 9,554.317 0 2,143.3286
i'7'°e 463.9175 | -74.30063 | 4,409.2233 | 9,594.7564 0 2,121.7478
i'éce 476.0525 | -71.644934 | 4,243.5079 | 9,579.985 0 2,091.9748
ig‘:e 483.18966 | -69.914837 | 4,135.5498 | 9,553.9167 0 2,080.4291
;I(;ce 485.37966 | -69.331039 | 4,099.1208 | 9,497.0539 3,116.4981 0
;'l'ce 492375 | -67.299063 | 3,972.3255 | 9,245.5026 3,044.4702 0
;'z'ce 504.125 | -63.596424 | 3,741.2808 | 8,748.1073 2,890.6926 0
ggce 511 -61.262158 | 3,595.6227 | 8,448.1502 2,801.608 0
i'fe 521 -57.313719 | 3,349.2401 | 8,062.2632 2,721.0651 0
§I5|ce 531 -53.288681 | 3,098.0777 | 9,198.7315 3,522.2141 0
g'e'sce 532.92102 | -52.441199 | 3,045.1948 | 7,613.046 2,637.2501 0
Slice
- 533.92102 | -51.995713 | 3,017.3965 | 7,711.0964 0 1,802.614
g'éce 541.5 -48.35599 | 2,790.2778 | 7,488.0559 0 1,763.8869
;gce 556.5 -40.657179 | 2,309.8719 | 7,017.6561 0 1,685.8993
g'(')ce 571.5 -31.933557 | 1,765.518 | 6,467.2661 0 1,598.764
Slice




31 579.64117 | -26.882251 | 1,450.3164 | 6,138.8101 0 1,546.752
g'zice 584.64117 | -23.471969 | 1,237.5149 | 5,880.7103 0 1,415.0303
ggce 594.60582 | -16.322644 | 791.39699 | 5,375.6657 0 1,344.5293
;'jlce 604.02328 | -9.1106751 | 34137013 | 4,924.079 0 1,294.2979
ggce 609.28399 | -4.85 75.504 4,646.8079 0 1,266.674
§I6ice 616.66654 | 1.6258387 | -328.58834 | 4,217.1193 0 1,192.4957
;';CG 630.1 14350504 | -1,122.6075 | 3,102.517 0 922.96658
gg‘:e 638.8 23.096669 | -1,668.3681 | 2,175.4212 0 663.54743
ggce 641.8 26.368518 | -1,872.5315 | 1,755.3675 0 519.03764
i'(i)ce 645.66492 | 30.71287 | -2,143.6191 | 1,162.4605 0 384.91401
i'lice 648.66492 | 34.172124 | -2,359.4766 | 612.0183 285.38882 100

i'zice 651.50275 | 37.571269 | -2,571.5832 | 252.95602 117.95533 100

Slice | 653.91814 | 40.5055 | -2,754.6792 | 43.239655 0 17.315825

43




	P-A Binder Final Report.pdf
	Plates Cover
	BCC-Sections(SS)_180123_REV1
	Sheets and Views
	HSC-ECIP BCC SECTIONS-Model

	2.pdf
	Sheets and Views
	HSC-ECIP BCC SECTIONS-Model



	BSC-Sections(SS)_180123_REV1
	Sheets and Views
	HSC-ECIP BSC SECTIONS-Model

	2.pdf
	Sheets and Views
	HSC-ECIP BSC SECTIONS-Model


	3.pdf
	Sheets and Views
	HSC-ECIP BSC SECTIONS-Model


	4.pdf
	Sheets and Views
	HSC-ECIP BSC SECTIONS-Model



	Appendix A Cover
	BCC Proposed Binder
	34+00 Proposed ST
	34+00 st
	34+00 Proposed ST Block
	34+00 st block
	34+00 Proposed LT
	34+00 lt
	34+00 Proposed RDD
	34+00 RDD
	Sta. 44+00 Proposed ST
	44+00 prop. st
	Sta. 44+00 Proposed ST Block
	44+00 prop. st block
	Sta. 44+00 Proposed LT
	44+00 prop. lt
	Sta. 44+00 Proposed RDD
	44+00 prop. rdd
	Sta. 56+00 Proposed ST
	56+00 prop. st
	Sta. 56+00 Proposed ST Block
	56+00 prop. st block
	Sta. 56+00 Proposed LT
	56+00 prop. lt
	Sta. 56+00 Proposed RDD
	56+00 prop. rdd
	Sta. 64+00 Proposed ST
	64+00 prop. st
	Sta. 64+00 Proposed ST Block
	64+00 prop. st block
	Sta. 64+00 Proposed LT
	64+00 prop. lt
	Sta. 64+00 Proposed RDD
	64+00 prop. rdd

	Appendix B Cover
	BSC Binder
	Sta 40+00 ST
	040+00 st
	Sta 40+00 ST Block
	040+00 st block
	Sta 40+00 LT
	040+00 lt
	Sta 40+00 RDD
	040+00 rdd
	Sta. 66+00 ST
	066+00 st
	Sta 66+00 ST Block
	066+00 st block
	Sta. 66+00 LT
	066+00 lt
	Sta. 66+00 RDD
	066+00 rdd
	Sta 76+00 ST
	076+00 st
	Sta 76+00 ST Block
	076+00 st block
	Sta 76+00 LT
	076+00 lt
	Sta 76+00 RDD
	076+00 rdd
	Sta 92+00 ST
	092+00 st
	Sta 92+00 ST Block
	092+00 st block
	Sta 92+00 LT
	092+00 lt
	Sta 92+00 RDD
	092+00 rdd
	Sta 98+00 ST
	098+00 st
	Sta 98+00 ST Block
	098+00 block st
	Sta 98+00 LT
	098+00 lt
	Sta 98+00 RDD
	098+00 rdd
	Sta 110+00 ST
	110+00 st
	Sta 110+00 ST Block
	110+00 block st
	Sta 110+00 LT
	110+00 lt
	Sta 110+00 RDD
	110+00 rdd
	Sta 166+00 ST
	166+00 st
	Sta 166+00 ST Block
	166+00 block st
	Sta 166+00 LT
	166+00 lt
	Sta 166+00 RDD
	166+00 rdd
	Sta 186+00 ST
	186+00 st
	Sta 186+00 ST Block
	186+00 st block
	Sta 186+00 LT
	186+00 lt
	Sta 186+00 RDD
	186+00 rdd

	Appendix C Cover
	BCC Recommended Binder
	34+00 Rec. ST
	34+00 with bulkhead st
	34+00 Rec. ST Block
	34+00 with bulkhead st block
	34+00 Rec. LT
	34+00 with bulkhead LT
	34+00 Rec. RDD
	34+00 with bulkhead rdd
	Sta. 44+00 Rec. ST
	44+00 with bulkhead st
	Sta. 44+00 Rec. ST Block
	44+00 with bulkhead st block
	Sta. 44+00 Rec. LT
	44+00 with bulkhead lt
	Sta. 44+00 Rec. RDD
	44+00 with bulkhead rdd
	Sta. 56+00 Rec. ST
	56+00 rec st
	Sta. 56+00 Rec.4 ST Block
	56+00 rec st block
	Sta. 56+00 Rec. LT
	56+00 rec lt
	Sta. 56+00 Rec. RDD
	56+00 rec rdd
	Sta. 64+00 Rec. ST
	64+00 with bulkhead st
	Sta. 64+00 Rec. ST Block
	64+00 with bulkhead st block
	Sta. 64+00 Rec. LT
	64+00 with bulkhead lt
	Sta. 64+00 Rec. RDD
	64+00 with bulkhead rdd

	Sta 40+00 Binder.pdf
	Sta 40+00 ST
	040+00 st
	Sta 40+00 ST Block
	040+00 st block
	Sta 40+00 LT
	040+00 lt
	Sta 40+00 RDD
	040+00 rdd

	Bayport2012_Borings_Draft_ForHVJ.pdf
	Bayport2012_Borings_Draft_Sh3
	Bayport2012_Borings_Draft_Sh4
	Bayport2012_Borings_Draft_Sh5

	BCC proposed.pdf
	34+00 Proposed ST
	34+00 st
	34+00 Proposed ST Block
	34+00 st block
	34+00 Proposed LT
	34+00 lt
	34+00 Proposed RDD
	34+00 RDD
	Sta. 44+00 Proposed ST
	44+00 prop. st
	Sta. 44+00 Proposed ST Block
	44+00 prop. st block
	Sta. 44+00 Proposed LT
	44+00 prop. lt
	Sta. 44+00 Proposed RDD
	44+00 prop. rdd
	Sta. 56+00 Proposed ST
	56+00 prop. st
	Sta. 56+00 Proposed ST Block
	56+00 prop. st block
	Sta. 56+00 Proposed LT
	56+00 prop. lt
	Sta. 56+00 Proposed RDD
	56+00 prop. rdd
	Sta. 64+00 Proposed ST
	64+00 prop. st
	Sta. 64+00 Proposed ST Block
	64+00 prop. st block
	Sta. 64+00 Proposed LT
	64+00 prop. lt
	Sta. 64+00 Proposed RDD
	64+00 prop. rdd

	BCC recommended.pdf
	34+00 Rec. ST
	34+00 with bulkhead st
	34+00 Rec. ST Block
	34+00 with bulkhead st block
	34+00 Rec. LT
	34+00 with bulkhead LT
	34+00 Rec. RDD
	34+00 with bulkhead rdd
	Sta. 44+00 Rec. ST
	44+00 with bulkhead st
	Sta. 44+00 Rec. ST Block
	44+00 with bulkhead st block
	Sta. 44+00 Rec. LT
	44+00 with bulkhead lt
	Sta. 44+00 Rec. RDD
	44+00 with bulkhead rdd
	Sta. 56+00 Rec. ST
	56+00 rec st
	Sta. 56+00 Rec.4 ST Block
	56+00 rec st block
	Sta. 56+00 Rec. LT
	56+00 rec lt
	Sta. 56+00 Rec. RDD
	56+00 rec rdd
	Sta. 64+00 Rec. ST
	64+00 with bulkhead st
	Sta. 64+00 Rec. ST Block
	64+00 with bulkhead st block
	Sta. 64+00 Rec. LT
	64+00 with bulkhead lt
	Sta. 64+00 Rec. RDD
	64+00 with bulkhead rdd

	BSC Binder.pdf
	Sta 40+00 ST
	040+00 st
	Sta 40+00 ST Block
	040+00 st block
	Sta 40+00 LT
	040+00 lt
	Sta 40+00 RDD
	040+00 rdd
	Sta. 66+00 ST
	066+00 st
	Sta 66+00 ST Block
	066+00 st block
	Sta. 66+00 LT
	066+00 lt
	Sta. 66+00 RDD
	066+00 rdd
	Sta 76+00 ST
	076+00 st
	Sta 76+00 ST Block
	076+00 st block
	Sta 76+00 LT
	076+00 lt
	Sta 76+00 RDD
	076+00 rdd
	Sta 92+00 ST
	092+00 st
	Sta 92+00 ST Block
	092+00 st block
	Sta 92+00 LT
	092+00 lt
	Sta 92+00 RDD
	092+00 rdd
	Sta 98+00 ST
	098+00 st
	Sta 98+00 ST Block
	098+00 block st
	Sta 98+00 LT
	098+00 lt
	Sta 98+00 RDD
	098+00 rdd
	Sta 110+00 ST
	110+00 st
	Sta 110+00 ST Block
	110+00 block st
	Sta 110+00 LT
	110+00 lt
	Sta 110+00 RDD
	110+00 rdd
	Sta 166+00 ST
	166+00 st
	Sta 166+00 ST Block
	166+00 block st
	Sta 166+00 LT
	166+00 lt
	Sta 166+00 RDD
	166+00 rdd
	Sta 186+00 ST
	186+00 st
	Sta 186+00 ST Block
	186+00 st block
	Sta 186+00 LT
	186+00 lt
	Sta 186+00 RDD
	186+00 rdd





