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I-264-INTERCHANGE IMPROVEMETS-64 WB RAMP TO 264 EB

CITY OF NORFOLK, VIRGINIA

1.0 INTRODUCTION

This report presents the results of our preliminary geotechnical review of the proposed
retaining walls within the 1-64/1-264 improvement project located in the cities of Norfolk
and Virginia Beach, Virginia. A total of seven retaining walls were reviewed and/or
analyzed in this study. A general description of the subsurface conditions and review
comments regarding the design of the retaining walls are included herein. This report
also provides a brief discussion of the design and construction of earthwork associated
with the project.

2.0 SCOPE OF WORK

The scope or work for this report includes the following:

a. Review global slope stability analyses performed by HDR in the vicinity of MSE
walls M, N, O, Q, and S.

b. Review settlement analysis performed by HDR for MSE walls M, N, O, Q and S.

c. Evaluation of MSE wall settlement concerns and their effect on the walls
including the need for soil improvement to reduce the wall settlements to meet
VDOT requirements.

d. Recommended allowable soil bearing pressures for support of the MSE walls.

e. Evaluation of top down walls P and R including global slope stability analysis of
the walls, acceptable soldier pile sections, tieback loads and minimum pile
embedment depths.

3.0 PROPOSED RETAINING WALLS

The project area was divided into various sub-projects by VDOT during the preliminary
design phase. The entire project consists of the installation of several retaining walls
along the project alignment, spread across various sub-projects within the project area.
Seven (7) walls were reviewed as a part of this report. The locations, elevations and
geotechnical subsurface information pertaining to the proposed retaining walls were
obtained from available drawings “Plans and Profile of Proposed State Highway”, dated
February 20, 2015 and the Geotechnical Engineering Reports prepared by HDR, Inc.
dated September 20, 2013. Table 1 shows a summary of the walls reviewed as a part of

Geotechnical Report
RTE 264-Interchange Improvements
City of Norfolk, Virginia



this study. Five walls reviewed are proposed to be Mechanically Stabilized Earth (MSE)
walls, to be constructed where new fill is required to reach the proposed grades and two
walls are proposed to be H-Pile and lagging type walls to be built in cut portions of the
grading. These walls will have cast-in-place facings. A summary of the walls
reviewed/analyzed is included in the table below.

Table 1 Summary of Retaining Walls Analyzed

Wall Wall Starting Station Ending Maximum Station Project
Name Type & Station Height (ft) | Reference Area
M MSE 11450 18+95.45 17 D7 Ramp | Ramp &
Channel
N MSE 43+28.83 46+00 15 D7 Ramp | Ramp &
Channel
o) MSE 43+28.83 47+00 18 D7 Ramp | Jamp &
Channel
Top 1-64 D7
P Down 134+74 137+97 19 I-64 WBL | Ramp &
Wall Bridge
42+48.17 43+16.36 1-264 EB
Q MSE 9+88.45 11+25 B CD 264 CD
Top 1-64 D7
R Down 126+00 137+90 23 I-64 WBL | Ramp &
Wall Bridge
s MSE 4242326 43+00 35 2038 | 14 cp

4.0 SITE CONDITIONS

The 1-64/1-264 Interchange is located within the Cities of Norfolk and Virginia Beach,
Virginia. The project limits extend from the intersection of [-264 and I-64 to
approximately 0.3 miles east of Witchduck Road on [-264. The project is located within a
developed, urban area.

5.0 SITE GEOLOGY

The site lies in the Coastal Plain which encompasses the eastern portion of the State,
beginning at the “Fall Line,” roughly approximated by Interstate [-95, where the coastal
sediments transition to bedrock-derived Piedmont materials. Published geologic
information covering the Virginia Coastal Plain indicates that the site is underlain by
several geologically-recent (Quaternary age) formations, and a more ancient (Tertiary
age) Formation of the Chesapeake Group at depth.

Geotechnical Report
RTE 264-Interchange Improvements
City of Norfolk, Virginia



The Quaternary Formations are indicated to approximate elevation -109. These
formations include the Sedgefield Member of the Tabb Formation (Upper Pleistocene) in
the top 20 feet or so, underlain by the Shirley Formation (Middle Pleistocene) between
approximate elevations -16 and -45. These soils consist primarily of silty and clayey
sands, which are very loose to loose nearer the surface, transitioning to medium dense to
dense at the bottom. These soils are underlain by, the Charles City Formation (Lower
Pleistocene), which lies between elevations -45 and -109, and includes very stiff to hard
fat clays and high-plasticity silts, underlain by medium dense to dense clayey and silty
sands.

The deepest borings extend below the Quaternary strata to the Chowan River member of
the Tertiary age Chesapeake Group (Pliocene or Miocene). This unit, penetrated to
approximate elevation -109, and consists of gray silty sand interbedded with sandy silt.
The formation contains marine shell fragments, which are typical with many subunits of
the Chesapeake Group. These strata are medium dense to very dense.

The geologic mapping also indicates that very recent Holocene age Alluvium is present
in the vicinity of a river. These alluvial materials consist of gravel, sand, silt, and clay of
highly variable composition and sorting. Artificial fill placed to form the present
approaches is also present along the right of way. Considering the age of the roadway,
the old fill strata should be expected to be highly variable, and probably does not meet
current standards for compacted highway embankment fill.

6.0 SUBSURFACE EXPLORATION

HDR, Inc. (HDR) performed various subsurface explorations including soil borings with
standard penetration testing (SPT), Cone Penetration Testing (CPT), and laboratory soil
testing. Selective explorations were extended to the depths equivalent to EL- 100 to EL -
130 to explore the top of the Yorktown stratum. HDR prepared a geotechnical
engineering report (GER) for each specific sub-project within the project area. The
GERs, dated September 20, 2013, were provided to us with the RFP by VDOT. We did
not have the opportunities to observe soils during drilling of soil borings and take no
responsibility for the accuracy or the completeness of the boring information obtained by
HDR.

7.0 SUBSURFACE CONDITIONS

The conditions indicated by the borings performed by HDR are consistent with those
described in the geologic discussion, and are discussed in considerable detail in the GDRs
prepared by HDR. Specifically, much of the near-surface zones consist of highly variable
artificially placed fill. At the higher elevations, this fill likely represents fill placed
during construction of the existing highways. At lower elevations, the fill could be the
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result of either earlier roadway construction, or the earlier development which has
occurred over the years adjacent to the proposed retaining wall areas.

Below the fill, interbedded layers of clays and sands are present extending down to the
Yorktown Formation. These layers can be divided in to the upper sand and clay layers,
characterized by very soft and loose consistencies, and the lower sand and clay layers,
which are typically loose to medium dense, or soft to medium stiff, with sporadic
stronger and weaker outliers. These natural strata represent the Quaternary geologic units
described above.

The deepest borings penetrated the Yorktown Formation. These strata are mostly
medium dense to dense silty or clayey sands, with occasional shell fragments. Standard
Penetration Tests (SPTs) indicate that the N-values for these materials range between
about 10 blows per foot (bpf) to nearly 50 bpf, and average in the mid 20’s. These soils
are known to be preconsolidated and their strength is generally much greater than what
the N-values would suggest. Similarly, despite their typically sandy and shelly
composition, they tend to have low permeability.

8.0 SEISMIC SITE CLASSIFICATION

The site classification for seismic design was determined using Table C3.10.3.1.1 of
AASHTO LRFD Bridge Design Manual (ALBDM), 2012. The code allows the use of
SPT’s N-value and undrained shear strength (Su) and shear wave velocity (Vs)
measurements to define the soil profile at the site. We used the SPT N-value method for
classification based on the upper 100 feet of the site soil profile. Based on the N-values
obtained in the soil borings drilled at the site, the soil profile at the site is predominantly
composed of silty and sandy soils. The weighted N-value for the profile is 6.

According to ALBDM (2012), Table 3.10.3.1-1, the site can be classified as Site Class E.
AASHTO recommends using seismic design parameters for earthquakes that have a 7-
percent probability of exceedance in 75 years of projected useful life of the structure.
Hence, Peak Ground Acceleration (PGA) values and Mapped spectral accelerations for
short periods (Ss) and long periods (S1) used in evaluating the site coefficients were
based on Figure 3.10.2.1-1, Figure 3.10.2.1-2, and Figure 3.10-2.1-3 of the ALBDM,
respectively.

PGA for the project area was determined to be 0.03g. Ss and S1values were determined
to be 0.08g and 0.03g, respectively. The site factor for short periods (Fa) may be taken as
2.5 and the site coefficient for long periods (Fv) may be taken as 3.5 based on Tables
3.10.3.2-2 and 3.10.3.2-3, respectively. The value of SDS and SD1 obtained are 0.2g and
0.105 g, respectively, where:
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SDS = The maximum considered earthquake spectral response acceleration for a short
period

SD1 = The maximum considered earthquake spectral response acceleration for a 1-
second period

9.0 SLOPE STABILITY, SETTLEMENT & BEARING CAPACITY REVIEWS
AND ANALYSES

9.1 Selection of Cross-Sections and Soil Parameters

The most critical cross sections along all the seven proposed walls were identified and
analyzed for short-term stability, long term stability and under seismic loading
conditions. Soil parameters provided by HDR for the slope stability analysis are
summarized in Table 2 below. These same soil parameters were used by us for the global
slope stability and settlement analysis calculation. It is noted that our scope of services
did not include evaluation of soil parameters and the HDR parameters were used in our
reviews and analyses for this reason. For short-term slope stability analysis, the friction
angle of the cohesive soils was considered to be zero, whereas for long term slope
stability analysis, the cohesion value was assumed to be zero.

Table 2 Summary of Soil Parameters for Slope Stability

Unit Effective
. . Friction Undrained Shear
Stratum Description ‘;Ve(lg(l;t), Angle, @ Strength, Su (psf)
nP (deg)
Proposed Normal Weight Fill 130 34 -
Light Weight Fill 110 34
Proposed Very Light Weight Fill 70 38 -
Existing Fill 125 32 -
Clay with high organic content 105 20 400
Upper Sands of Tabb Formation 115 32 -
. 1,000+25psf/1f depth
Upper Gary Clays of Tabb Formation 125 28 below top of layer
Lower Sands of Tabb Formation 115 34 -
Lower Gary Clays of Tabb Formation 125 28 1,750+25pst/1f depth
below top of layer

9.2 Surcharge and Other Loads

A surcharge of 300 psf was applied on the retained side of all the high walls to account
for the future traffic loading. Also, Pseudo-Static Earthquake analyses were performed
using the peak horizontal ground acceleration of 0.03g as recommended by ALBDM.
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9.3 Software for Slope Stability and Settlement Reviews/Calculations

GeoStudio 2007 -SLOPE/W software was utilized to evaluate the global stability of the
walls. The Slope/W computer program generates potential failure surfaces through a user
selected range of entry and exit areas or center and tangent grids using the Morgenstern-
Price method that considers both force and moment equilibrium. The entry and exit areas
method of defining the slip surface was used to evaluate global stability of the walls.
Local/internal stability of the wall was not analyzed and will be the responsibility of the
design-builder of those walls.

A software program “FoSSA” Version 2.0 licensed by ADAMA Engineering was utilized
to perform 2-D settlement analyses. FOSSA calculates stress distribution based on
numerical integration of the basic Boussinesq equation. Elastic settlement is calculated
using numerical integration of Hooke's equations. Consolidation settlement (1-D) is
calculated utilizing Terzaghi's differential equation using a finite difference scheme.
Prefabricated Vertical Drain (PVD's) design follows: Prefabricated Vertical Drains, Vol.
I: Engineering Guidelines, by Rixner, Kraemer, and Smith, Haley & Aldrich, FHWA
report FHWA/RD-86/168, September 1986, Contract No. DTFH61-83-C-00101.The
undrained shear strength calculations during consolidation are calculated using Stability
Evaluation during Staged Construction, by Ladd, Journal of Geotechnical Engineering,
ASCE, 1991, Vol. 117, No. 4, pp. 540-615.

9.4 Factor of Safety (FOS) Requirement

VDOT’s Road and Bridge Specifications (2008) recommend the following minimum
factors of safety for global slope stability analysis.

Table 3 VDOT Recommended Factors of Safety

Stratum Description Short Long Seismic
Term Term
Non-Critical Structures
(exposed height <15 ft) 13 13 11
Critical Structures
(exposed height > 15 ft) 15 15 11

During a discussion with VDOT and AECOM on March 8, 2016, we were advised to
treat all the walls discussed in this report as critical and they were to be checked for short
term and long term global stability considering a minimum factor of safety of 1.5.
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9.5 MSE Walls
9.5.1 Wall “M”

Proposed wall “M” will support ramp D7 from station 11+50 to approximately station
19+00 along its east shoulder. The most critical cross section along the proposed wall
“M” was identified at station 19+00 where the top of the wall is at EL 26.87 and the
exposed bottom of the wall is at EL 9.87. The exposed height of the wall is about 17 feet.

Slope Stability Analysis

We considered a minimum global stability factor of safety (FOS) of at least 1.5. For
global stability calculation purposes, the length of the reinforcement was considered to be
70% of the wall height and wall embedment to be 2 feet below proposed final grade
based on AASHTO guidelines. The low strength clay layer with high organic content
posed limitations on achieving the target factors of safety. HDR had recommended
various options for remediation including buttress construction near the toe, using light
weight fill (with unit weight of 110 pcf) or very light weight fill (with unit weight of 70
pcf) in the reinforced and unreinforced zone, and ground modification. The buttress
remediation option was not evaluated based on the location of the drainage channel near
the toe and the locations of the slip surfaces that were being generated. Due to very low
strength Clay with a high organic content located directly below the proposed wall, use of
light weight fill in the unreinforced and the reinforced zones did not yield acceptable
FOS’s.

Therefore, remedial measures consisting of densified aggregate piers (DAP), extending to
at least EL 0.0 with an area replacement ratio of 0.25 was analyzed. Using replacement
ratios (ratio of improved soil to total soil mass) of about 0.4, the effective friction angle
of the improved soil was estimated to be 35 degrees, which results in acceptable slope
stability factors of safety. The slope stability outputs are included in Appendix A. Table
4 shows the summary of FOS’s for the wall “M”.
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Table 4 Summary of FOS for Wall “M”

Short Term FOS Long Term FOS Seismic
Stability Case Calculated Mlnm.lum Calculated Mmm.lum Calculated Mlnm.lum
Required Required Required
Using
Traditional Fill 1.07 1.5 1.38 1.5
(y =130 pcf)
Using Light Wt.
Fill 1.14 1.5 1.39 1.5
(y =110 pcf)
Using Very Light
Wt Fill 1.32 1.5 1.29 1.5
(y = 70 pcf)
Using
Traditional Fill
(y =130 pcf) & 1.92 1.5 1.96 1.5 1.81 1.1
Aggregate Piers
to EL 0.0 ft

Settlement Analyses

HDR estimated the post construction settlement at Wall M to be approximately 12 inches
over the design life of the proposed wall, including about 3 inches of secondary
settlement. The VDOT manual for earth retaining structures mentions that the estimated
remaining settlement following any applicable wait period shall not exceed 1 inch for
walls at abutments and for walls within 100 feet of abutments, and 2 inches for walls
beyond 100 feet of abutments, for the remaining design life of the wall. Based on the
VDOT guideline, the post construction settlement estimated by HDR was considered
excessive considering that the wall is within 100 feet of a bridge abutment. Therefore,
ground improvement and a waiting period were considered necessary to control the
primary and secondary settlements of the wall.

In order to limit the wall settlement in accordance with the VDOT settlements criteria,
AECOM analyzed remedial measures that consisted of installation of DAPs below the
proposed fill with an area replacement ratio of 0.25. The DAPs were assumed to extend
through the soft organic soils to EL -9.0. The settlement analysis with soil improvement
to partial depths of influence consists of two steps. First, the settlements in the proposed
DAP improved “upper zone” soils were estimated using Geopier® Foundation and
Reinforcement Manual (1998). Geopier element stiffness modulus of 75 pci was used for
the calculation of elastic settlement in the upper zone. Second, the settlements in the
“lower zone” soils below the proposed DAPs were estimated using conventional 2-D
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settlement analysis. The settlement calculations are included in Appendix B. Results of
settlement analyses for wall M are summarized in Table 5.

Table 5 Summary of settlements for Wall “M” on DAPs

Appro'ximate ‘ Expected Expected Long Term Settlement Expected
Maximum Approximate q .
. Rapid Primary Secondary Total
L IC it Settlement idati Settlement
Fill Height | Proposed Fill (ft) . (o et sHiBme :
(in) (in) (in) (in)
(ft)
20 17 0.7 1.0 0.7 2.4

The maximum total settlement for Wall M supported on DAPs was estimated to be 2.4
inches. The immediate rapid settlement was estimated to be 0.7 inches, primary
consolidation was estimated to be 1 inch and secondary creep settlement was estimated to
be 0.7 inches. A waiting period of 180 days is recommended after construction and
before installation of wall facing to let part of the primary consolidation dissipate. The
remaining total settlement after the waiting period of 180 days is estimated to be 1 inch
over the design life of the wall.

Wall M settlements were also estimated at different wall sections and the angular
distortion was estimated to be less than 1% along the wall.

Recommendations

Based on slope stability and settlement analyses, AECOM recommends that Wall M be
supported on DAPs extending to El -9.0 and through the soft organic soils. A Load
Transfer Platform (LTP) system is recommended over the DAP’s. The LTP is a semi-
rigid slab that effectively bridges and distributes loads to the DAP’s. The high load
distribution structure is especially beneficial over soft soils. The LTP should consists a 2-
foot thick layer of crushed stone, such as No. 57 or No.2 crushed stone, reinforced with
two geogrid layers. The first geogrid layer should be placed on the subgrades on the tops
of the DAP’s prior to placing the crushed stone. One foot of crushed stone is placed
followed by the second geogrid layer. Then the final foot of crushed stone is placed.
After the LTP is installed, the MSE wall can be constructed on the on top of the LTP. The
geogrid should biaxial and should have a minimum ultimate tensile strength of 4,800
pounds per linear foot (plf). The first layer of geogrid should be placed such that the
geogrid connections/overlaps extend perpendicular to the MSE wall face, while the
second geogrid layer should have the geogrid connections/overlaps parallel to the MSE
wall face.

The tops of DAPs should extend to the bottom of the LTP in both the reinforced zones
and in the non-reinforced zone fill areas. It is also recommended that the DAPs extend 5
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feet beyond the front of the wall facing, where possible. The approximate extent of the
LTP and the DAPs is illustrated on the drawings included in Appendix E. Bearing
capacity for the MSE walls after the ground improvement using DAPs is shown in Table
6.

Table 6 MSE Wall “M” Bearing Resistance Data Table

Load Resistance Factor Design
(LRFD)
Service Strength
Wall Name Applied Base Pressure Factored Bearingg Resistance
(Settlement = 2.4 in) (¢ =0.65)
(ksf) (ksf)
M 3.0 4.6

9.5.2 Walls “N” and “O”

Retaining walls “N” and “O” will retain the proposed I-64 Eastbound elevated ramp
along its southern shoulder and northern shoulder, respectively The most critical cross
section along the proposed walls was identified at station 43+08.43 where the top of the
wall N is at EL 43 and exposed bottom of wall N is at EL 24.5. Also, the top of wall O is
at EL 41 and the exposed bottom of wall O is at EL 22. The exposed heights of walls “N”
and “O” are about 18.5 and 19 feet, respectively, which qualify them as critical structures
under the VDOT criteria. VDOT requires walls to be checked for short term and long
term global stability and shall have a factor of safety (FOS) of at least 1.5. For global
stability calculation purposes, the length of the reinforcement was considered to be 70%
of the wall height and wall embedment to be 4 feet below the proposed final grade based
on the VDOT and AASHTO guidelines. Based on our analysis the reinforcement length
is considered appropriate for global stability of the wall.

The long term FOS for the existing slope is estimated to be 1.13. HDR had recommended
various options for remediation including buttress construction near the toe, using light
weight fill (with unit weight of 110 pcf) or very light weight fill (with unit weight of 70
pcf) in the reinforced and unreinforced zones, and ground modification. The buttress
remediation option was not considered because the buttress would need to extend into
wetland areas. Due to very low strength Clay with high organic content located directly
below the proposed wall, the attempts to lower the unit weight of the proposed fill in the
unreinforced and reinforced zones did not yield acceptable FOS’s.

Therefore, the use of densified aggregate piers (DAP) extending to EL -7.0 with an area
replacement ratio of 0.25 along with the very light weight fill was considered. Using
replacement ratios (ratio of improved soil to total soil mass) of about 0.25, the effective
friction angle of the improved soil was estimated to be 35 degrees, which results in
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acceptable slope stability factors of safety. The slope stability outputs are included in
Appendix A. Tables 7 and Table 8§ summarize of FOS values for wall “N” and “O”
analyzed as a block and Wall “N” only, respectively.

Table 7 Summary of FOS for Wall “O”

Stability Case

Short Term FOS

Long Term FOS

Seismic

Calculated

Minimum
Required

Calculated

Minimum
Required

Calculated

Minimum
Required

Existing Slope

1.13

Using Normal
Weight Fill (y =
130 pcf) within
and between
reinforced earth
sections

1.29 1.5

1.55 1.5

Using Very Light
Weight Fill (y =
110 pcf) within and
between reinforced
earth sections

1.33 1.5

1.59 1.5

Using Very Light
Weight Fill (y =70
pcf) within and
between
reinforced earth
sections

1.25 1.5

1.40 1.5

Using Traditional
Fill (y = 130 pcf)
and aggregate piers
to EL -7.0

1.56 1.5

1.65 1.5

1.57

1.1

Table 8 Summary of FOS for Wall “N” only

Short Term FOS

Long Term FOS

Seismic

Stability Case

Calculated

Minimum
Required

Calculated

Required

Minimum

Calculated

Minimum
Required

Using Very
Light weight
Fill (y = 70 pcf)

3.28 1.5

2.16 1.5

2.05

1.1

Settlement Analyses

HDR estimated the post construction settlements at walls “N” and “O” to be
approximately 14 inches over the design life of the proposed walls, including about 3
inches of secondary settlement. The VDOT manual for earth retaining structures
mentions that the estimated remaining settlement following any applicable wait period

-11 -
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shall not exceed 1 inch for walls at abutments and for walls within 100 feet of abutments,
and 2 inches for walls beyond 100 feet of abutments, for the remaining design life of the
wall. Based on the VDOT guideline, the post construction settlement estimated by HDR
was considered excessive considering that the walls are within 100 feet of a bridge
abutment. Therefore, ground improvement and a waiting period were considered
necessary to control the primary and secondary settlements of the walls.

In order to limit the wall settlement in accordance with the VDOT settlements criteria,
AECOM analyzed remedial measures that consisted of installation of DAPs below the
proposed fill with an area replacement ratio of 0.25. The DAPs were assumed to extend
through the soft organic soils to El -7.0. The settlement analysis for consists of two steps.
First, the settlements in the proposed DAP improved “upper zone” soils were estimated
using Geopier® Foundation and Reinforcement Manual (1998). Geopier element
stiffness modulus of 75 pci was used for the calculation of elastic settlement in upper
zone. Second, the settlements in the “lower zone” soils below the proposed DAPs were
estimated using conventional 2-D settlement analysis. The settlement calculations are
included in Appendix B. Results of settlement analyses for walls N and O are
summarized in Table 9.

Table 9 Summary of settlements for Walls “N” and “O” on DAPs

Approxim Approxim . Long Term Settlement
dea)?imulz:lte I;gigth ozf‘te Rapid Pri ; S d pote
. . Settlement rimary econdary Settlement
Proposed Fill | Proposed Fill (in) Consolidation | Settlement i)
Height (ft) (ft) (in) (in)
22 50 1.2 14 0.6 3.2

The maximum total settlement for Walls “N” and “O” supported on DAPs was estimated
to be 3.2 inches. The immediate rapid settlement was estimated to be 1.2 inches, primary
consolidation was estimated to be 1.4 inches and secondary creep settlement was
estimated to be 0.6 inches. The total remaining settlement after a waiting period of 120
days is estimated to be 1.5 inch over the design life of the wall. The total remaining
settlement after a waiting period of 180 days is estimated to be 1 inch over the design life
of the wall. A waiting period of 180 days is recommended after construction and before
installation of wall facing to meet the VDOT settlement guidelines. If 1.5 inches of total
remaining settlement after the 120 day waiting period is acceptable to VDOT, then a
waiting period of 120 days can be used.

Settlements at Walls “N” and “O” were estimated at different wall sections and the
angular distortion was estimated to be less than 1% along the walls.
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Recommendations

Based on our analyses, AECOM recommends that Walls N and O be supported on DAPs
extending to ElI -7.0 and through the soft organic soils. A Load Transfer Platform (LTP)
system is recommended over the DAP’s. The LTP is a semi-rigid slab that effectively
bridges and distributes loads to the DAP’s. The high load distribution structure is
especially beneficial over soft soils. The LTP should consists a 2-foot thick layer of
crushed stone, such as No. 57 or No.2 crushed stone, reinforced with two geogrid layers.
The first geogrid layer should be placed on the subgrades on the tops of the DAP’s prior
to placing the crushed stone. One foot of crushed stone is placed followed by the second
geogrid layer. Then the final foot of crushed stone is placed. After the LTP is installed,
the MSE wall can be constructed on the on top of the LTP. The geogrid should biaxial
and should have a minimum ultimate tensile strength of 4,800 pounds per linear foot
(plf). The first layer of geogrid should be placed such that the geogrid
connections/overlaps extend perpendicular to the MSE wall face, while the second
geogrid layer should have the geogrid connections/overlaps parallel to the MSE wall
face.

The tops of DAPs should extend to the bottom of the LTP in both the reinforced zones
and in the non-reinforced zone fill areas. It is also recommended that the DAPs extend 5
feet beyond the front of the wall facing, where possible. The approximate extent of the
LTP and the DAPs is illustrated on the drawings included in Appendix E. Bearing
capacity for the MSE walls “N” and “O” after the ground improvement using DAPs is
shown in Table 10.

Table 10 MSE Walls “N” and “O” Bearing Resistance Data Table

Load Resistance Factor Design
(LRFD)
Service Strength
Wall Name Applied Base Pressure Factored Bearing Resistance
(Settlement = 3.2 in) (¢ =0.65)
(ksf) (ksf)
N 32 4.6
0) 32 4.6

9.5.3 Walls “S” and “Q”

Wall “S” and wall “Q” will retain the proposed [-264 Eastbound elevated ramp along its
northern shoulder and southern shoulder, respectively. The most critical cross section
along the Wall “S” was identified at station 42+023.26 where the top of the wall is at
about EL 25 and the exposed bottom of the wall “S” is at about EL 21.5. Additionally a
cross section of Wall “S” was analyzed at Abutment B. The most critical cross section
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along the Wall “Q” was identified at station 43+00 where the proposed top of wall is at
about EL 22 and the exposed bottom will be at about EL 10. Although, the exposed
height of the walls “S” and “Q” are about 3.5 and 12 feet, respectively, which do not
qualify them as critical structures under the VDOT criteria, VDOT directed us to treat
these walls as critical structures. VDOT requires walls to be checked for short term and
long term global stability and shall have a factor of safety (FOS) of at least 1.5. For
global stability calculation purposes, the length of the reinforcement is considered to be
70% of the wall height and wall embedment to be 2 feet below proposed final grades
based on the AASHTO guidelines. FOS obtained from the analyses indicated that the
walls “S” met the required factor of safety for short and long-term stability without any
ground improvement. However, ground improvement using aggregate piers is required
for achieving short term and long term FOSs greater than 1.5 for wall Q. The slope
stability outputs are included in Appendix A. Table 11 and Table 12 summarizes FOS
values for wall “S” and wall “Q”, respectively.

Table 11 Summary of FOS for Wall “S”

Short Term FOS Long Term FOS Seismic
St b‘l‘t C 0 . . . . .
ability Sase Calculated Mlnm.lum Calculated Mmm-lum Calculated Mmm.lum
Required Required Required
At STA 43+00
Using Normal
Weight Fill 5.69 1.5 5.69 1.5 5.09 1.1
(y = 130 pcf)
At Abutment B
Using Normal
Weight Fill 6.14 1.5 2.02 1.5 1.89 1.1
(y =130 pcf)
Table 12 Summary of FOS for Wall “Q”
Short Term FOS Long Term FOS Seismic
Stability C P T o
ability Case Calculated Mlnm.num Calculated Mmm.lum Calculated Mlnm.num
Required Required Required
Using Normal
Weight Fill 1.41 1.5 1.51 1.5
(y =130 pcf)
Using Normal
Weight Fill with 1.73 15 1.66 1.5 1.53 1.1
Aggregate Piers
(y =130 pcf)

Settlement Analyses

HDR estimated the post construction settlements at Walls S and Q to be approximately 7
to 14 inches over the design life of the proposed walls, including about 3 inches of
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secondary settlement. The VDOT manual for earth retaining structures mentions that the
estimated remaining settlement following any applicable wait period shall not exceed 1
inch for walls at abutments and for walls within 100 feet of abutments, and 2 inches for
walls beyond 100 feet of abutments, for the remaining design life of the wall. Based on
the VDOT guideline, the post construction settlement estimated by HDR was considered
excessive considering that the walls are within 100 feet of a bridge abutment. Therefore,
ground improvement and a waiting period were considered necessary to control the
primary and secondary settlements of the walls.

In order to limit the wall settlement in accordance with the VDOT settlements criteria,
AECOM analyzed remedial measures that consisted of installation of DAPs below the fill
with an area replacement ratio of 0.25. The DAPs were assumed to extend through the
soft organic soils, loose sands and soft clays to El -44.0. The settlement analysis consists
of two steps. First, the settlements in the proposed DAP improved “upper zone” soils
were estimated using Geopier® Foundation and Reinforcement Manual (1998). Geopier
element stiffness modulus of 75 pci was used for the calculation of elastic settlement in
upper zone. Second, the settlements in the “lower zone” soils below the proposed DAPs
were estimated using conventional 2-D settlement analysis. The settlement calculations
are included in Appendix B. Results of settlement analyses for wall M are summarized in
Table 13.

Table 13 Summary of settlements for Walls “S” and “Q” on DAPs

Maximum A[;I;lli‘gflilrz?te Rapid L.ong Term Settlsement Total
Proposed Fill Proposed Fill Settlement C Prm.lary‘ econdary Settlement
Height (ft) (in) onso.lldatlon Settlf:ment (in)
(ft) (in) (in)
20 60 0.6 1.4 0.5 2.5

The maximum total settlement for Walls “S” and “Q” supported on DAPs was estimated
to be 2.5 inches. The immediate rapid settlement was estimated to be 0.6 inches, primary
consolidation was estimated to be 1.4 inches and secondary creep settlement was
estimated to be 0.5 inches. The total remaining settlement after a waiting period of 180
days was estimated to be 1.7 inch over the design life of the wall. This is in excess of the
settlement criteria of 1 inch mentioned in the VDOT guidelines. If the settlement criteria
can be relaxed to 1.7 inches of remaining settlement after waiting period of 180 days,
then a waiting period of 180 days can be used.

Settlements at Walls “S” and “Q” were estimated at different sections and the angular
distortion was estimated to be less than 1% along the walls.
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Recommendations

Based on our analyses, AECOM recommends that Walls S and Q be supported on DAPs
extending to El -44.0 and through the soft organic soils, loose sands and soft clays. A
Load Transfer Platform (LTP) system is recommended over the DAP’s. The LTP is a
semi-rigid slab that effectively bridges and distributes loads to the DAP’s. The high load
distribution structure is especially beneficial over soft soils. The LTP should consists a 2-
foot thick layer of crushed stone, such as No. 57 or No.2 crushed stone, reinforced with
two geogrid layers. The first geogrid layer should be placed on the subgrades on the tops
of the DAP’s prior to placing the crushed stone. One foot of crushed stone is placed
followed by the second geogrid layer. Then the final foot of crushed stone is placed.
After the LTP is installed, the MSE wall can be constructed on the on top of the LTP. The
geogrid should biaxial and should have a minimum ultimate tensile strength of 4,800
pounds per linear foot (plf). The first layer of geogrid should be placed such that the
geogrid connections/overlaps extend perpendicular to the MSE wall face, while the
second geogrid layer should have the geogrid connections/overlaps parallel to the MSE
wall face.

The tops of DAPs should extend to the bottom of the LTP in both the reinforced zones
and in the non-reinforced zone fill areas. It is also recommended that the DAPs extend 5
feet beyond the front of the wall facing, where possible. The approximate extent of the
LTP and the DAPs is illustrated on the drawings included in Appendix E. Bearing
capacity for MSE walls S and Q after the ground improvement using DAPs is shown in
Table 14.

Table 14 MSE Walls “S” and “Q” Bearing Resistance Data Table

Load Resistance Factor Design
(LRFD)
Service Strength
Wall Name Applied Base Pressure Factored Bearing Resistance
(Settlement = 3.2 in) (¢ =0.65)
(ksf) (ksf)
S 32 4.6
Q 32 4.6

9.5.4 Other Alternatives Considered for MSE Walls

In addition to the previously described analyses, AECOM analyzed other remediation
measures recommended by HDR to improve the global stability and limit total expected
settlements at the MSE Walls. The alternatives included load transform platforms
supported on piles and Prefabricated Vertical (PV) or wick drains to accelerate the
primary consolidation settlements of clays (with and without surcharge). These options
were analyzed considering traditional fill, light weight fill, very light weight fill, and
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geofoam. During discussions with AECOM staff and VDOT on March 8, 2016 and
March 9, 2016, VDOT indicated MSE Walls supported on DAPs with traditional fill was
VDOT’s preferred alternative.

9.6 Top-Down Walls

9.6.1 Wall “P”

Proposed Wall “P” will support the proposed Ramp D7 from approximately station
134+74 to Station 137+97, along its west shoulder. The most critical cross section along
the proposed wall was identified where the top of the wall is at about EL 29 and the
exposed bottom of the wall is at about EL 10. The wall will be built using top-down
construction. We considered H-pile and wood lagging with a cast-in place concrete
facing, with H-piles placed in 36-inch diameter drilled shafts. The global slope stability
analysis was performed for this wall with H-piles extending to EL -5.0. FOS calculated in
our analysis meet the minimum VDOT FOS criteria for long-term global stability,
considering soil parameters included in HDR geotechnical reports. The slope stability
outputs are included in Appendix A. Table 15 summarizes of FOS values for wall P.

Table 15 Summary of FOS for Wall “P”

Unbalanced Long Term FOS Seismic

Station - Wall Mini

Stability C . sos inimum

No. abrity Lase Height Calculated Mmm.lum Calculated | Required
Required
(feet)

H-Pile and Wood

136+00 | lasging Wall 19 1.99 1.5 1.86 11
with a concrete
facing

Wall “P” was also analyzed for lateral movements using “Shoring Suite, Version 8.16¢”,
a software, developed by CivilTech Software. The wall was analyzed using a spacing of 9
feet and 12 feet. The 12 foot spacing will be required where a proposed 60-inch diameter
pipe crosses the wall. Based on the results of the analyses, minimum pile embedment
depths of 20 feet to 30 feet with tiebacks will be necessary to limit the lateral movement
of the wall to less than 1 inch. Calculations performed using Shoring Suite and AllPile
software are attached in Appendix C and D.

9.6.2 Wall “R”

Proposed Wall “R” will be located along eastern side of the [-64 southbound lanes. The
wall will extend from approximate Station 134+74 to Station 137+97. The wall height
varies between about 6.5 feet and 23 feet. Based on existing grades, the area of the
proposed wall slopes down from the existing 1-64 Highway towards the east at an
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approximate 1H:1V slope. Four critical cross sections along the proposed wall were
identified at wall Stations 21+00, 24+50, 28+00 and 32+00. These sections were selected
based on the height of the wall, proximity of the wall to a wetland area and proximity to
the existing Noses Creek. The wall will be built using top-down construction. We
considered H-pile and wood lagging with a cast-in place concrete wall facing with H-
piles placed in 36-inch diameter drilled shafts. The global slope stability analysis was
performed considering soil parameters included in the HDR reports for this wall with H-
piles extending to between EL -16.0 and El -25. Slope stability analysis of the existing
slope indicated a FOS of about 1.0, which suggests that the existing slope is marginally
safe. Therefore, in order to meet the VDOT FOS criteria, regrading of the existing slope
will be required. Regrading of the existing slope in front of the top-down wall will result
in minimum FOS’s of at least 1.4. The slope stability outputs are included in Appendix
A. Table 16 summarizes the summary of FOS values for wall R.

Table 16 Summary of FOS for Wall “R”

Wall Unbalanced Global Stability for Global Stability for Seismic
Station | YYall Height Stability Entire Wall/Slope Toe Slope
(feet) Case Minimum Minimum Minimum
No. Calculated gl Calculated ] Calculated Required
Existing
21400 ) Slope 1.02
6 Wall 1.72 1.5 1.84 1.3 1.63 1.1
) Existing 127
24450 Slope
10 Wall 1.58 1.5 1.4 1.3 1.46 1.1
Existing
28+00 - Slope | 104
21 Wall 1.68 1.5 1.79 1.3 1.55 1.1
) Existing 1.0
32+00 Slope )
23 Wall 1.67 1.5 1.56 1.3 1.53 1.1

Wall “R” was also analyzed for lateral movements using “Shoring Suite, Version 8.16¢”,
software, developed by CivilTech Software. The wall was analyzed using a spacing of 9
feet and 12 feet between piles. A 12-foot spacing between piles will be required where
existing 24-inch and 48-inch diameter pipes and a proposed 60-inch diameter pipe will
cross the wall. Based on the results of our analysis, minimum embedment depths of 26
feet and 35 feet with tiebacks will be necessary to limit the lateral movement of the wall
to less than 1 inch. Calculations performed using Shoring Suite and AllPile software are
attached in Appendix C and D.
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10.0 CONSTRUCTION MONITORING AND INSTRUMENTATION

It is recommended that geotechnical instrumentation be placed during construction to
evaluate MSE wall movements and to aid in determining when settlements have
adequately dissipated, prior to placement of MSE wall panels. It is recommended that
settlement plates consisting of 2.5 feet by 2.5 feet metal plates with 1 inch riser pipes be
installed in all MSE wall areas after DAP’s are installed and prior to MSE wall fill
placement. Settlement plates should be placed on approximately 100 feet centers in MSE
wall areas, with a minimum of 3 settlement plates per wall. Settlement plate riser pipes
should consist of 5 feet lengths of steel pipe and should be connected with threaded
connections. Threaded caps should be installed at the tops of the riser pipes and hacksaw
marks should be placed on the pipes for monitoring. It is also recommended that ground
surface monitoring points be placed on 200 feet centers. Settlement plates shall be
monitored bi-weekly during wall construction and weekly thereafter until the waiting
period is complete. The waiting period starts when the survey readings at the completion
of the wall construction are obtained and shall continue until the required waiting period
is completed and the Geotechnical Engineer of Record reviews the data and confirms that
the rate of settlement has stabilized, primary consolidation or elastic settlement is
complete and that the remaining long-term settlement will not exceed the allowable
amount.

Inclinometers should also be placed within 5 feeet of wall faces every 200 feet to
measure lateral wall movements where wall heights exceed about 6 ft., with a minimum
of one inclinometer per wall. Inclinometers should extend into the Yorktown Formation.
It is estimated that the inclinometers would extend to about EL -125. Instruments should
be placed in steel, flush-mounted traffic rated covers and should be read twice a week
until MSE wall facing is placed.

Additionally, settlement pins or approved elevation monitoring devices shall be attached
along the faces of the walls on a 200-foot spacing. A minimum of three monitoring pins
shall be used: one at the end of the wall and one at the center of the wall. Pins shall also
be placed when the increase in wall height form the previous pin exceeds 10 feet or as
directed by the plans or the engineer. Pins shall be monitored bi-weekly until wall
construction is complete.

Top-down walls should also be instrumented. It is recommended that structural
monitoring points be placed on the tops of the steel H-piles every 50 feet for vertical and
horizontal movement monitoring. Inclinometers should also be placed within 5 feet of
wall faces every 200 feet to measure lateral wall movements where wall heights exceed
about 6 feet., with at least one inclinometer placed per wall. Instruments should be
placed in steel, flush-mounted traffic rated covers. Structural monitoring points should
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be read at least twice a week until final wall facing is constructed, while inclinometers
should be read at least twice a week until the construction is completed.

11.0 LIMITATIONS

The analyses and recommendations presented in this report are based on our
understanding of the proposed project as described in this report, data obtained from the
previous soil borings performed at the site by HDR, from existing geotechnical data
reports (GDR) prepared by HDR in 2013 and soil laboratory test results and soil design
parameters established by HDR

This report does not reflect any variations that may occur between HDR’s boring
locations or across the site in areas not sampled. The nature and extent of such variations
may not become evident until construction. If variations occur, it will be necessary to
reevaluate the recommendations in this report.

This report has been prepared for the exclusive use of the client for specific application to
the project discussed, and has been prepared in accordance with generally accepted
geotechnical engineering practices. No warranty, express or implied, is provided. In the
event that any changes in the nature, design, or location of the project as outlined in this
report are planned, the conclusions and recommendations contained in this report will not
be considered valid unless the changes are reviewed and the conclusions of this report are
modified or verified in writing by AECOM.
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Appendix A

e Slope Stability Outputs



Wall “M”



Elevation (ft)
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Short Term Slope Stability Analysis for Wall M at Station 19+00 with Traditional Fill

Name: Existing Fill  Unit Weight: 125 pcf Cohesion: O psf  Phi: 32 °

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
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Elevation (ft)

Short Term Slope Stability Analysis for Wall M at Station 19+00 with Traditional Fill

Distance (ft)

Name: Existing Fill  Unit Weight: 125 pcf Cohesion: O psf  Phi: 32 °
Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0°
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf Phi: 0 °
1.07
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Long Term Slope Stability Analysis for Wall M at Station 19+00 with Traditional Fill
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Elevation (ft)

Long Term Slope Stability Analysis for Wall M at Station 19+00 with Traditional Fill

Distance (ft)

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °
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Elevation (ft)

Short Term Slope Stability Analysis for Wall M at Station 19+00 with Light Weight Fill

Distance (ft)

Name: Existing Fill  Unit Weight: 125 pcf Cohesion: O psf  Phi: 32 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0 °
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Traffic Surcharge = 300 psf
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Elevation (ft)

Short Term Slope Stability Analysis for Wall M at Station 19+00 with Light Weight Fill

Distance (ft)

Name: Existing Fill  Unit Weight: 125 pcf Cohesion: O psf  Phi: 32 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf Phi: 0 °
Name: Proposed Fill-Light Weight ~ Unit Weight: 110 pcf Cohesion: 0 psf  Phi: 34 °
Name: Reinfroced Fill-Light Weight  Unit Weight: 110 pcf  Cohesion: 10000 psf  Phi: 38 °
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Long Term Slope Stability Analysis for Wall M at Station 19+00 with Light Weight Fill
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Elevation (ft)

Long Term Slope Stability Analysis for Wall M at Station 19+00 with Light Weight Fill
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Name:
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Elevation (ft)

Short Term Slope Stability Analysis for Wall M at Station 19+00 with Very Light Weight Fill

Name:
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Name:
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Name:

Existing Fill  Unit Weight: 125 pcf Cohesion: O psf  Phi: 32 °
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0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200



Elevation (ft)

Short Term Slope Stability Analysis for Wall M at Station 19+00 with Very Light Weight Fill

Distance (ft)

Name: Existing Fill  Unit Weight: 125 pcf Cohesion: O psf  Phi: 32 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf Phi: 0 °
Name: Proposed Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 0 psf  Phi: 34 °
Name: Reinfroced Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 10000 psf  Phi: 38 °
132
Traffic Surcharge = 300 psf
30y —30
25— = —25
Praposed Fill ir
2
201 Existing Fill o -
e
[om
15— { EE’ | —15
10 [ . . . _ . __\ " _‘. _____________________________ U . 0
T ; N **’
Clay with High Organics N
5 N —15
——
o —o
5 =
Upper Sands
-10}— —{-10
-15 -15
20— —1-20
Upper Clay
25— —1-25
30— —1-30
35 | | | | | | | | | | | | | | | | | | | 35
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200



Elevation (ft)

25

20

15

Long Term Slope Stability Analysis for Wall M at Station 19+00 with Very Light Weight Fill

Name: Existing Fill  Unit Weight: 125 pcf Cohesion: O psf  Phi: 32 °

Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °

Name: Proposed Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 0 psf  Phi: 34 °
Name: Reinfroced Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 10000 psf  Phi: 38 °

Traffic Surcharge = 300 psf

Existing Fill

Reinforced Fill

30

25

20

15

Distance (ft)

10 SN ey 0
5
0 —o
5 —-5
Upper Sands
-10 —{-10
-15 ¥-15
-20 —{-20
Upper Clay
-25 —{-25
-30 —{-30
354 | | | | | | | | | | | | | | | | | | | 135
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200



Elevation (ft)

Long Term Slope Stability Analysis for Wall M at Station 19+00 with Very Light Weight Fill

Name:
Name:
Name:
Name:
Name:
Name:

30y

Existing Fill  Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °

Clay with High Organics-Long Term  Unit Weight: 105 pcf Cohesion: 0 psf  Phi: 20 °

Upper Sands  Unit Weight: 115 pcf  Cohesion: O psf  Phi: 32 °

Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °

Proposed Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 0 psf  Phi: 34 °

Reinfroced Fill-Very Light Weight  Unit Weight: 70 pcf Cohesion: 10000 psf  Phi: 38 °
1.39

Traffic Surcharge = 300 psf

Distance (ft)

30

25 == 25
d Fijll N
D
201~ Existing Fill ] 20
()
T:
15 & 15
04
9 WG Y A 0
5
o} 0
s -5
Upper Sands
-10}— -10
-15 -15
20 -20
Upper Clay
251 -25
-30F -30
35 | | | | | | | | | | | | | | | | | | | 35
0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200



Elevation (ft)

Short Term SloPe Stability Anal 31313 for Wall M at Station 19+00 with Aggregate Piers

Distance (ft)

Name: Existing Fil Unit We|ght 125 pcf  Cohesion: 0 psf Phi: 32°
Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °
Name: Upper Sands  Unit Weight: 115 pcf Cohesion: 0 psf  Phi: 32 °
Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0 °
Name: Uncemented Aggregate Piers  Unit Weight: 110 pcf  Cohesion: 0 psf Phi: 35 °
Traffic Surcharge = 300 psf
30y —130
25} —125
. . Proposed FllI
20— EXlStlng Fill = —120
L
©
15} 3 —15
B
‘C 2
108 N N . e o N R A — e j10
Clay W|th ngh Orgamcs
5f= —5
Aggregate Piers
o} —o
& = Upper Sand —{-5
-10}— —-10
-15 -15
20 —{-20
25)— Upper Clay |5
30 —1-30
35 | | | | | | | | | | | | | | | | | | | 35
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200



Elevation (ft)

Short Term SloPe Stability Anal 31313 for Wall M at Station 19+00 with Aggregate Piers

Name: Existing Fil Unit We|ght 125 pcf  Cohesion: 0 psf Phi: 32°

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °
Name: Upper Sands  Unit Weight: 115 pcf Cohesion: 0 psf  Phi: 32 °

Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 °

Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0 °
Name: Uncemented Aggregate Piers  Unit Weight: 110 pcf  Cohesion: 0 psf Phi: 35 °
1.92

Traffic Surcharge = 300 psf

Distance (ft)

30y 30

25} 25
. : Proposed FIlI

20} Existing Fill 20
15} 15
108 - - - - L b . 3 /A 0

Clay W|th ngh Orgamcs /
5f= 5
Agg\&cpte Riers
o} 0
N

& = Upper Sand 5
-10}— -10
-15 -15
20 -20
25)— Upper Clay 25
-30} -30
35 | | | | | | | | | | | | | | | | 35

0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 200



Elevation (ft)

Long Term SloE)e Stability Analgsis for Wall M at Station 19+00 with Aggregate Piers

Name: Existing Fi Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: O psf  Phi: 34 °
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °©

Name: Clay with High Organics-Long Term Unit Weight: 105 pcf  Cohesion: O psf  Phi: 20 °

Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term  Unit Weight: 105 pcf Cohesion: 0 psf  Phi: 28 °

Name: Uncemented Aggregate Piers  Unit Weight: 110 pcf  Cohesion: 0 psf  Phi: 35°
1.96

Traffic Surcharge = 300 psf

raposed FIlI
B Existing Fill H

y

iers

& = Upper Sand

-+.‘1 }/ .................

[ Upper Clay

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Distance (ft)
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-35

200



Elevation (ft)

Long Term Siesmic Slo\ﬁe Stability Analysis for Wall M at Station 19+00 with Aggregate Piers

Name: Existing Fill  Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °
Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: O psf  Phi: 34 °
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °©

Name: Clay with High Organics-Long Term Unit Weight: 105 pcf  Cohesion: O psf  Phi: 20 °

Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term  Unit Weight: 105 pcf Cohesion: 0 psf  Phi: 28 °

Name: Uncemented Aggregate Piers  Unit Weight: 110 pcf  Cohesion: 0 psf  Phi: 35°
181

Traffic Surcharge = 300 psf

raposed FIlI
B Existing Fill H

y

iers

& = Upper Sand

-+.‘1 }/ .................

[ Upper Clay

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Distance (ft)

30

25

20

15
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-20

-25

-30

-35

200
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Elevation (ft)

Long Term Slope Stability Analysis for existing Grading at
proposed Wall O and N at Station 43+08 .83

Name: Existing Fill  Unit Weight: 125 pcf Cohesion: O psf  Phi: 32 °

Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Short Term Unit Weight: 105 pcf ~ Cohesion: 1500 psf  Phi: 0 °

30 — 30
——

25— — 25

Existing Fill

15 15

20—

»
10 10

Upper Sand
.10l Upper Sand 10
-15F— —-15
_
-208% %-20
25— —-25
Upper Clays
30— —-30
358 | | | | | | | | | | | | | | | | | | | | | .
0 10 20 3 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220

Distance (ft)



Elevation (ft)

30

25

20

15

10

-10

-15

-20

-25

-30

-35

Long Term Slope Stability Analysis for existing Grading at

proposed Wall O and N at Station 43+08 .83

Name: Existing Fill

Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Distance (ft)

Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf ~ Cohesion: 1500 psf  Phi: 0 °
113
—30
E 2
| —20
Existing Fill
| —15
- — 10
| —5
Upper Sand 0
-5
| Upper Sand 110
— —1-15
- -20
— —-25
Upper Clays
— —-30
| | | | | | | | | | | | | | | | | | | | | 35
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220



Elevation (ft)

Short Term Slope Stability Analysis for Wall N and O at Station 43+08 .83
with Traditional Fill in Reinforced and Unreinforced Zone

50—
Traffic Surcharge = 300 psf
45—
Wall "N" o
40— S o 2 ey
N @ S Wall "O
o 2 N
35— 9 L -
e = o
L o o =
30— £ a < <2
O c o 1=
H'» 4 SN f Name:
3 .
25 35| 36 Name:
20| | Name:
20— 25 21 Name:
—ad
Existing Flll Name:
15— Name:
12)
L0 o e e o e e e e e e e o e e o e e e e e e e e

: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1500 psf  Phi: 0 °

—{40
—35
—30

Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 32 °

Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 ° —25

Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °

Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 ° —20

Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °

Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 ° —15

0 Upper Sands A0
-15— —4-15
14 15]

201 20
25— —-25
™ Upper Clays i
-35— —4-35

12 24 36 48 60 72 84

96 108

120 132 144 156 168 180 192

Distance (ft)
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Elevation (ft)

Short Term Slope Stability Analysis for Wall N and O at Station 43+08 .83
with Traditional Fill in Reinforced and Unreinforced Zone

1.29
®
50— — 50
Traffic Surcharge = 300 psf
45— — 45
0 Wall "N* 0
Wall "O"
35— —35
9: Reinfro|
raditional
30— —30
Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
25— Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 © —25
6: Rei ) Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf ~ Cohesion: 10000 psf  Phi: 38 °
20— onal Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 © —f20
Existing FIll Name: Lower Sands ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 ©

15— o Existing Fill Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf ~ Cohesion: 400 psf  Phi:0°  —|%
0 - =xisting H Name: Upper Clays-Short Term Unit Weight: 105 pcf ~ Cohesion: 1500 psf  Phi: 0 ° 0

5— —5

- 'l 4
o Upper Sands L 8
-5 5
o Upper Sands .
4: Upper Sands

-154— —-15
-20 20
-254— —-2s
30— Upper Clays 5: Upper Clays-Short Term —]-30
-35— —4-35

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Long Term Slope Stability Analysis for Wall N and O at Station 43+08 .83
with Traditional Fill in Reinforced and Unreinforced Zone

50— — 50
Traffic Surcharge = 300 psf
45— —45
Wall "N"

o k5t Wall "O" I
o

35— ..g —35
o

30— 2 — 30

J“ 2 =} Name: Existing Fill  Unit Weight: 125 pcf ~ Cohesion: 0 psf  Phi: 32 °
25— Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf = Cohesion: 0 psf  Phi: 34 ° —25
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf ~ Cohesion: 10000 psf  Phi: 38 °
20— Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf ~ Phi: 20 ° —20
Existing FlI Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
5= Name: Upper Clays-Long Term  Unit Weight: 105 pcf ~ Cohesion: 0 psf ~ Phi: 28 © -
:—Lé Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 © "

Upper Sands

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Long Term Slope Stability Analysis for Wall N and O at Station 43+08 .83
with Traditional Fill in Reinforced and Unreinforced Zone

155
®
50— — 50
Traffic Surcharge = 300 psf
45— —45
Wall "N"
e Wall "O" 0
35— —35
9: Reinfro|
raditional
30— — 30
Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 32 ©
25— Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf = Cohesion: 0 psf  Phi: 34 ° —25
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf ~ Cohesion: 10000 psf  Phi: 38 °
20— Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf ~ Phi: 20 ° —20
Existing FlI Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
5= - Existing Fill Name: Upper Clays-Long Term  Unit Weight: 105 pcf ~ Cohesion: 0 psf ~ Phi: 28 © -
2 Existing Fi Name: Lower Sands ~ Unit Weight: 125 pcf ~ Cohesion: 0 psf  Phi: 34 ©

1o Upper Sands i
4: Upper Sands

-15 —1-15

-20 -20
-25
-30
-35
-40
-45
-50
-55
-60! -60

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Short Term Slope Stability Analysis for Wall N and O at Station 43+08 .83
with Light Weight Fill in Reinforced and Unreinforced Zone

50

— 50
Traffic Surcharge = 300 psf
45 4 — 45
0 Wall "N* 0
Wall "O"
35 —35
30 — 30
J“ 2 Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 32 °
25 Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 © —25
Name: Lower Sands ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °
20 Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 ° —20
Existing FlI Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1500 psf  Phi: 0 °

15 Name: Proposed Fill-Light Weight ~ Unit Weight: 110 pcf  Cohesion: 0 psf  Phi: 34 ° -
ii Name: Reinfroced Fill-Light Weight ~ Unit Weight: 110 pcf = Cohesion: 10000 psf  Phi: 38 © "
10 Upper Sands .
-15 —4-15
304 =1 >
-25L —1-25
o= Upper Clays i P
350— —-35

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Short Term Slope Stability Analysis for Wall N and O at Station 43+08 .83
with Light Weight Fill in Reinforced and Unreinforced Zone

1.33
®
50— — 50
Traffic Surcharge = 300 psf
45— —45
0 Wall "N* 0
Wall "O"
35— —35
9: Reinfro
ght Weight
30— — 30
K Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
254— Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 © —25
6: Rein ) Name: Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 34 ©
20— eight Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf ~ Cohesion: 400 psf  Phi:0°  —20
Existing FlI Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1500 psf  Phi: 0 °

5= . Existing Fill Name: Proposed Fill-Light Weight ~ Unit Weight: 110 pcf  Cohesion: 0 psf  Phi: 34 ° -
" - =xisting H Name: Reinfroced Fill-Light Weight ~ Unit Weight: 110 pcf = Cohesion: 10000 psf  Phi: 38 © "

s —5

- 'l ’l

o Upper Sands L A
-5 5
o Upper Sands .

4: Upper Sands

15— —-15
-20 20
25— —-2s
-30f— Upper Clays 5: Upper Clays-Short Term —]-30
-354— —-35

156 168 180 192
Distance (ft)

204 216 228 240 252 264 276 288 300 312 324 336 348 360



Elevation (ft)

Long l'erm Slope Stability Analysis tor Wall N and O at Station 43+U8 .83
with Light Weight Fill in Reinforced and Unreinforced Zone

50— — 50
Traffic Surcharge = 300 psf
45— — 45
Wall "N"
® Wall "O" 40
35— — 35
30— — 30
]iﬂ 2 Name: Existing Fill  Unit Weight: 125 pcf ~ Cohesion: 0 psf ~ Phi: 32 °
25— Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 ° —{25
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
20— Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 ° —20
Existing Flll Name: Lower Sands ~ Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 34 °
15— 9 . R ; f iyht ion- i o — 15
Name: Proposed Fill-Light Weight ~ Unit Weight: 110 pcf  Cohesion: 0 psf ~ Phi: 34
1(2) Name: Reinfroced Fill-Light Weight ~ Unit Weight: 110 pcf  Cohesion: 10000 psf  Phi: 38 ° "

Upper Sands

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

-10]

50

45

40

35

30

25

20

15

Long l'erm Slope Stability Analysis tor Wall N and O at Station 43+U8 .83
with Light Weight Fill in Reinforced and Unreinforced Zone

Traffic Surcharge = 300 psf

Wall "N"
Wall "O"

9: Reinfrog .
ght Weight

Existing FlII

-15|

-20)

-60

Upper Sands

12 24 36 48 60 72 84 96 108 120 132 144

1.59

— 50
— 45
— 40
—35
— 30

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 ° —{25

Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf ~ Phi: 28 ° —20

Name: Lower Sands ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °

Name: Proposed Fill-Light Weight ~ Unit Weight: 110 pcf  Cohesion: 0 psf ~ Phi: 34 ° —15

Reinfroced Fill-Light Weight  Unit Weight: 110 pcf  Cohesion: 10000 psf  Phi: 38 °

4: Upper Sands
—-15

-20
-25
-30
-35
-40
-45
-50
-55
-60

156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Short Term Slope Stability Analysis for Wall N and O at Station 43+08 .83
with Very Light Weight Fill in Reinforced and Unreinforced Zone

12 24 36 48 60 72

84 96 108 120 132 144 156

168 180 192
Distance (ft)

50— — 50
Traffic Surcharge = 300 psf
45— P —45
ol Wall "N" = o
N s | wall"o"
35— 3 -’: —35
5 8
30— % £ —%0
L 14 E Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 ©
25— $ 3 35 Name: Upper Sands ~ Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 ° —25
20| Name: Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 34 ©
20— ’ Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf ~ Cohesion: 400 psf  Phi: 0 ° —20
Existing FllI Name: Upper Clays-Short Term Unit Weight: 105 pcf ~ Cohesion: 1500 psf  Phi: 0 °
5 Name: Proposed Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 0 psf ~ Phi: 34 ° -1
ii : Reinfroced Fill-Very Light Weight  Unit Weight: 70 pcf ~ Cohesion: 10000 psf ~ Phi: 38 ° .
10 Upper Sands o
-15f— —15
14 15)
-20 20
-25f— —4-25
™ Upper Clays i
-354— —-3s

204 216 228 240 252 264 276 288 300 312 324 336 348 360



Elevation (ft)

Short Term Slope Stability Analysis for Wall N and O at Station 43+08 .83
with Very Light Weight Fill in Reinforced and Unreinforced Zone

12 24 36 48 60 72 84

96 108 120 132 144

156 168 180 192

Distance (ft)

204 216

228 240 252

264 276 288 300 312 324

125
®
50— — 50
Traffic Surcharge = 300 psf
45— —45
ol Wall "N" o
Wall "O"
35— 9 Reinf —35
. Reinfroc
b Light weight
30— — 30
e+ Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 ©
25— Name: Upper Sands ~ Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 ° —25
6: Reinfro ) Name: Lower Sands ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 ©
20— { Weight Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf ~ Cohesion: 400 psf  Phi: 0 ° —20
Existing FllI Name: Upper Clays-Short Term Unit Weight: 105 pcf ~ Cohesion: 1500 psf  Phi: 0 °
5 > Existing Fill Name: Proposed Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 0 psf ~ Phi: 34 ° -1
0 - =xisting H Name: Reinfroced Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 10000 psf ~ Phi: 38 © 0
sh— —5
- ' "

o Upper Sands ¥ o
-5 -5
10 Upper Sands o
4: Upper Sands
-15f— —15
-20 20
25— —4-25
30— Upper Clays 5: Upper Clays-Short Term —{-30
-354— —-3s

360

336 348



Elevation (ft)

Long Term Slope Stability Analysis for Wall N and O at Station 43+08 .83
with Very Light Weight Fill in Reinforced and Unreinforced Zone

50— — 50
Traffic Surcharge = 300 psf
45— —45
Wall "N"

o k5t Wall "O" I
o

35— ..g —35
o

30— 2 — 30

L 2 =) Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 32 ©
25— Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf = Cohesion: 0 psf  Phi: 34 ° —25
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf ~ Cohesion: 10000 psf  Phi: 38 °
20— Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf ~ Phi: 20 ° —20
Existing FlI Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
15 Name: Upper Clays-Long Term  Unit Weight: 105 pcf ~ Cohesion: 0 psf ~ Phi: 28 © -
:—Lé Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 © "

Upper Sands

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Long Term Slope Stability Analysis for Wall N and O at Station 43+08 .83
with Very Light Weight Fill in Reinforced and Unreinforced Zone

1.40
®
50— — 50
Traffic Surcharge = 300 psf
45— —45
Wall "N"
e Wall "O" 0
35— ) —35
9: Reinfro|
raditional
30— — 30
N Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 32 ©
25— Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf = Cohesion: 0 psf  Phi: 34 ° —25
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf ~ Cohesion: 10000 psf  Phi: 38 °
20— Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf ~ Phi: 20 ° —20
Existing FlI Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
5= R Name: Upper Clays-Long Term  Unit Weight: 105 pcf ~ Cohesion: 0 psf ~ Phi: 28 © -
2: Existing Fill Name: Lower Sands ~ Unit Weight: 125 pcf ~ Cohesion: 0 psf  Phi: 34 ©

-10—

-15

-20|

-60

Upper Sands —{-10
4: Upper Sands

—1-15

-20
-25
-30
-35
-40
-45
-50
-55
-60

12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Long Term Seismic Slope Stability Analysis for Wall O and N at Station 43+08 .83
with Normal Weight Traditional Reinforced Fill for walls and un-reinforced Fill between two walls and Aggregate Piers

50—

Traffic Load = 300 psf 50
s— —45
40— — 40

°
35— g 3 —{35
= S 5 Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
30— % -q% g Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf ~ Cohesion: 0 psf ~ Phi: 34 © 30
Ji' :2 14 g = Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °
25— E:’ Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 © —25
Name: Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °
20— o ] Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 ° —20
Existing Fill Name: Upper Clays-Short Term  Unit Weight: 105 pcf  Cohesion: 1500 psf  Phi: 0 °

15— Name: Uncemented Aggregate Piers  Unit Weight: 110 pcf  Cohesion: 0 psf ~ Phi: 35 © —15
iﬁ Improved Clay with High Organics ~ Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 26 ° 0
18

ay

with High Or

24 36 48 60 72 84 96 108 120 132 144 156 168 180 192

Distance (ft)

204 216 228

1 ganics 38|

10 Upper Sands N
-lsr —4-15
14 15

-20 20
25— —-25
30— Upper Clays —30
-35 —-35

-40

-45

-50

-55

-60

240 252 264 276 288 300 312 324 336 348 360



Elevation (ft)

Long Term Seismic Slope Stability Analysis for Wall O and N at Station 43+08 .83

with Normal Weight Traditional Reinforced Fill for walls and un-reinforced Fill between two walls and Aggregate Piers
1.56

108 120 132 144 156

168 180 192

Distance (ft)

204 216 228 240 252 264 276 288 300 312 324

Traffic Load = 300 psf 50
45— —45
40— — 40
el
35— & o . . . . . —35
= ° Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
30— % 5 Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf ~ Cohesion: 0 psf ~ Phi: 34 © 30
h— ox N Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °
25— Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 © —25
Name: Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °
20— o ] Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 ° —20
Existing Fill Name: Upper Clays-Short Term  Unit Weight: 105 pcf  Cohesion: 1500 psf  Phi: 0 °
15— Name: Uncemented Aggregate Piers  Unit Weight: 110 pcf  Cohesion: 0 psf ~ Phi: 35 © —15
1 Name: Improved Clay with High Organics ~ Unit Weight: 105 pcf ~ Cohesion: 0 psf  Phi: 26 ° 0
5— —5
o Upper Sands o
. with High Organics 5
11~ Upper Sands N
-154— —-15
-20 -20
25— —-25
30— Upper Clays —30
.35 —1-35

-40

-45

-50

-55

-60

336 348 360



Elevation (ft)

Long Term Seismic Slope Stability Analysis for Wall O and N at Station 43+08 .83
with Normal Weight Traditional Reinforced Fill for walls and un-reinforced Fill between two walls and Aggregatgz Piers
1.65

50 50

Traffic Load = 300 psf

45 45

40 40

35 35
Name: Existing Fill ~ Unit Weight: 125 pcf ~ Cohesion: 0 psf ~ Phi: 32 °

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 °

30

N Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °
254— Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf ~ Phi: 18 ° 25
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf ~ Phi: 32 °
20 Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 ° 20
Existing Fill Name: Lower Sands ~ Unit Weight: 125 pcf ~ Cohesion: 0 psf  Phi: 34 ©
15—

Name: Uncemented Aggregate Piers  Unit Weight: 110 pcf  Cohesion: 0 psf  Phi: 35 ° 15

Improved Clay with High Organics ~ Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 26 °

UpperSands ¢ "IN Il il IS

ay

with High Organics

Upper Sands

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Long Term Seismic Slope Stability Analysis for Wall O and N at Station 43+08 .83
with Normal Weight Traditional Reinforced Fill for walls and un-reinforced Fill between two walls and Aggregate Piers
157

50 Traffic Load = 300 psf 50

45

40

35
Name: Existing Fill ~ Unit Weight: 125 pcf ~ Cohesion: 0 psf ~ Phi: 32 °

30 Name: Proposed Fill-Traditional Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 © —130
N Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °
254— Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf ~ Phi: 18 ° —25
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf ~ Phi: 32 °
20 Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 ° —20
Existing Fill Name: Lower Sands ~ Unit Weight: 125 pcf ~ Cohesion: 0 psf  Phi: 34 ©
5 Name: Uncemented Aggregate Piers  Unit Weight: 110 pcf  Cohesion: 0 psf ~ Phi: 35 ° -1

Improved Clay with High Organics ~ Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 26 °

TN i i e e e e e e e S

ay

with High Organics

Upper Sands

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Short Term Slope Stability Analysis for Wall N ONLY at Station 43+08 .83
with Very Light Weight Fill in Reinforced and Unreinforced Zone

45—

Traffic Surcharge = 300 psf

4y

Wall "N"

Wall "O"

Reinforced Zone
Reinforced Zone|

i |

w
U1

20

Existing FlII

Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 32 ©

Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 ° —

Name: Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °

Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf ~ Cohesion: 400 psf  Phi: 0 ° -]

Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1500 psf  Phi: 0 °

Reinfroced Fill-Very Light Weight ~ Unit Weight: 70 pcf ~ Cohesion: 10000 psf  Phi: 38 ©

Name: Proposed Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 0 psf ~ Phi: 34 ° n

50

45

40

35

30

25

20

15

10

12 24 36 48 60 72 84 96 108 120 132 144

10 Upper Sands o
-15f— —-15
304 =4 20
-25L —1-25
™ Upper Clays i P
-35f— —-35

34

-40

-45

-50

-55

-60

156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360

Distance (ft)



Elevation (ft)

Short Term Slope Stability Analysis for Wall N ONLY at Station 43+08 .83
with Very Light Weight Fill in Reinforced and Unreinforced Zone

3.28
50— — 50
Traffic Surcharge = 300 psf
45— —45
ol Wall "N" = o
5 Wall "O"
N
s 9: Reinfroc 3 %
’ %6 FifgVerf'Light Weight
30— = — 30
—_ E Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 32 ©
25— Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 ° —25
] Name: Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °
20— 1BRY Weight Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf ~ Cohesion: 400 psf  Phi:0°  —20
Existing Fll Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1500 psf  Phi: 0 °

5 o Existing Fill Name: Proposed Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 0 psf ~ Phi: 34 ° -1
0 - =xisting Name: Reinfroced Fill-Very Light Weight ~ Unit Weight: 70 pcf  Cohesion: 10000 psf  Phi: 38 © 0

s —5

o Upper Sands 1: Upper Sands === ‘0
-5 -5
10 Upper Sands o

4: Upper Sands

-150— —4-15
-20) 20
25— —1-25
30— Upper Clays 5: Upper Clays-Short Term —{-30
-354— —-3s

12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Long Term Slope Stability Analysis for Wall N ONLY at Station 43+08 .83
with Very Light Weight Fill in Reinforced and Unreinforced Zone

50— — 50
Traffic Surcharge = 300 psf
45— —45
Wall "N"

o k5t Wall "O" I
o

35— ..g —35
o

30— 2 — 30

L 2 =) Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 32 ©
25— Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf = Cohesion: 0 psf  Phi: 34 ° —25
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf ~ Cohesion: 10000 psf  Phi: 38 °
20— Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf ~ Phi: 20 ° —20
Existing FlI Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
5= Name: Upper Clays-Long Term  Unit Weight: 105 pcf ~ Cohesion: 0 psf ~ Phi: 28 © -
:—Lé Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 © "

Upper Sands

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Long Term Slope Stability Analysis for Wall N ONLY at Station 43+08 .83
with Very Light Weight Fill in Reinforced and Unreinforced Zone

2.16
®
50— — 50
Traffic Surcharge = 300 psf
45— —45
Wall "N"
e Wall "O" 0
35— ) —35
9: Reinfro|
raditional
30— — 30
- Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 32 ©
25— Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf = Cohesion: 0 psf  Phi: 34 ° —25
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf ~ Cohesion: 10000 psf  Phi: 38 °
20— Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf ~ Phi: 20 ° —20
Existing FlI Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
5= R Name: Upper Clays-Long Term  Unit Weight: 105 pcf ~ Cohesion: 0 psf ~ Phi: 28 © -
1 2: Existing Fill Name: Lower Sands ~ Unit Weight: 125 pcf ~ Cohesion: 0 psf  Phi: 34 © "
sh—

-10—

-15

Upper Sands

12 24 36

1: Upper Sands

4: Upper Sands

48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Elevation (ft)

Long Term Seismic Slope Stability Analysis for Wall N ONLY 43+08 .83
with Very Light Weight Fill in Reinforced and Unreinforced Zone

2.05
®
50— — 50
Traffic Surcharge = 300 psf
45— —45
Wall "N*
e Wall "O" 40
35— ) —35
9: Reinfro|
raditional
30— — 30
- Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 32 ©
25— Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf = Cohesion: 0 psf  Phi: 34 ° —25
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf ~ Cohesion: 10000 psf  Phi: 38 °
20— Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf ~ Phi: 20 ° —20
Existing FlI Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
5= R Name: Upper Clays-Long Term  Unit Weight: 105 pcf ~ Cohesion: 0 psf ~ Phi: 28 © -
1 2: Existing Fill Name: Lower Sands ~ Unit Weight: 125 pcf  Cohesion: 0 psf ~ Phi: 34 © "
sl—

-10—

-15

Upper Sands

12 24 36

48 60 72 84 96 108 120 132

1: Upper Sands

4: Upper Sands

144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348 360
Distance (ft)



Wall IISII andIIQII



Elevation (ft)

Long Term Slope Stability Analysis for Wall S at Station 42+23 with Normal Weight Fill

Name: Existing Fill  Unit Weight: 125 pcf Cohesion: O psf  Phi: 32 °

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °©

30— Wall § —30
a
Wall Q
—25
—20
0 Fill-7
15— Proposed Fill-Traditionalfl Fill-Jraditional —15
Existing Fill

10 —stl0
] e U 2 5
0 0
5 —-5

10l Upper Sands B Y

15— —-15
-208% %-20
25— —-25
Upper Clays-Long Term
30— —1-30
35 \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 435
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

Distance (ft)



Elevation (ft)

Short Term Slope Stability

Analysis for Wall S at Station 42+23 with Normal Weight Fill

Distance (ft)

Name: Existing Fill ~ Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °
Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °
Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf = Cohesion: 10000 psf  Phi: 38 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf Phi: 32 °
Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf Phi: 0 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf Phi: 0 °
30 — .69 — 30
Pvall s
35 Wall Q
..... — 25
—120
I Traditional 15
0
MR UUIR NS4 -Existing Fill oo,
- 8. Existing =
0 B Clay with High Organics-Short Term 0
s —-5
-10f— 2: Upper Sands —{-10
-15— —-15
-20 -20
25— —-25
1: Upper Clays-Short Term
30— —1-30
35 | | | | | | | | | | | | | | | | | | | 35
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200



Long Term Slope Stability Analysis for Wall S at Station 42+23 with Normal Weight Fill

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional  Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf Phi: 32°

Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °

i 93_6911 S —30
a
fow Wall Q
25— Z 7, .
20 “l —120
15 I Traditional s
10l 7. Existing Fil .

Elevation (ft)

Distance (ft)

5 5
0 0
5 —1-5
-10}— 2: Upper Sands —]-10
-151— —{-15
-20 -20
25— —1-25
1: Upper Clays-Long Term
-30F —1-30
35 \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 35
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200



Elevation (ft)

Long Term Seismic Slope Stability Analysis for Wall S at Station 42+23 with Normal Weight Fill

Name:
Name:
Name:
Name:
Name:
Name:

30—

25—

20

15

10—

Existing Fill  Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °

Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °
Reinfroced Fill-Traditional  Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °
Clay with High Organics-Long Term  Unit Weight: 105 pcf Cohesion: O psf  Phi: 20 °
Upper Sands  Unit Weight: 115 pcf  Cohesion: O psf  Phi: 32°

Upper Clays-Long Term  Unit Weight: 105 pcf Cohesion: 0 psf  Phi: 28 °

5.09 — 30
Wall s Wall Q
= — 25
\‘l —120
||““ f Traditional 115
7: Existing Fil —0

Distance (ft)

5 5
0 0
S5 —1-5
-10}— 2: Upper Sands —]-10
-151— —{-15
-20 -20
25— —1-25
1: Upper Clays-Long Term
-30F —1-30
35 \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 35
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200



Elevation (ft)

Short Term Slope Stability Analysis for Wall S at B-605 Abutment B with Normal Weight Fill

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional  Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °©
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0 °

Distance (ft)

30 — —30
Traffic Surchargae = 300 psf
& P Wall S
29% S —25
20} -5 —120
)
Q
—
158— ) o —15
Proposed Fill I=
k)
10— o f=——z(10
5 :----------------------------------------------------------------- -----------------------------------------------------------------------------: 5
Or Clays with High Organics . . ] 0
sl -
10— Upper Sands o
15— —-15
208 %-20
25)— —-25
Upper Clays
30f— —-30
S N N I [ EO SOy N N N BN N P
0O 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200



Elevation (ft)

Short Term Slope Stability Analysis for Wall S at B-605 Abutment B with Normal Weight Fill

Name: Proposed Fill-Traditional
Name: Reinfroced Fill-Traditional
Name: Upper Sands

Unit Weight: 130 pcf
Unit Weight: 130 pcf
Unit Weight: 115 pcf

Cohesion: 0 psf

Cohesion: 0 psf
Cohesion: 10000 psf
Phi: 32 °

Phi: 34 °
Phi: 38 °

Distance (ft)

Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0 °
I Traffic Surch 300 psf o 1
raffic Surchargae = S
& P Wall S

254 —25
20 —120
15— . —15

Proposed Fill .
10} \\ | 0
N\
5 : ----------------------------------------------------------------- \ -----------------------------------------: 5
. ' \$‘ Py o

. Clays with High Organics ~~ .
= —-5
10— Upper Sands -
-15— —-15
-20 -20
25— —1-25

Upper Clays

30 —-30
o5 | | | | | | | | | | | | | | | | | | | 5

0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200



Elevation (ft)

Long Term Slope Stability Analysis for Wall S at B-605 Abutment B with Normal Weight Fill

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional  Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °©
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term Unit Weight: 105 pcf  Cohesion: O psf  Phi: 28 °

—30
Wall S

—|25

20} o —120
V)
=

158— . o —15

Proposed Fill I= a‘L
10} .é N —Y
5 : ---------------------------------------------------------------------------------------------------------------------------------------------- : 5

Distance (ft)

s 5
10— Upper Sands o
-15— —{-15
208 %-20
25| —-25
Upper Clays
30 —-30
S O (N (N SO (N N NN N NN N
0O 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200



Elevation (ft)
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Long Term Slope Stability Analysis for Wall S at B-605 Abutment B with Normal Weight Fill

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional  Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °©
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term Unit Weight: 105 pcf  Cohesion: O psf  Phi: 28 °

Traffic Surchargae = 300 psf ®

Proposed Fill \

Roinfarcad
INCITTITOICCUU

Upper Sands

Upper Clays
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Elevation (ft)
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Long Term Slope Stability Analysis for Wall S at B-605 Abutment B with Normal Weight Fill

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional  Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °©
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term Unit Weight: 105 pcf  Cohesion: O psf  Phi: 28 °

Traffic Surchareae = 300 psf ®

Proposed Fill \

Roinfarcad
INCITTITOICCUU

Upper Sands

Upper Clays

Distance (ft)
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Elevation (ft)

Short Term Slope Stability Analysis for Wall Q at Station 43+00 with Normal Weight Fill

Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °
Name: Upper Sands  Unit Weight: 115 pcf = Cohesion: 0 psf  Phi: 32 °

Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0 °

Distance (ft)

—30
—25
—20
5l ed Fill-Traditional s
Fill-Fraditional
1ol Existing Fill \ / $ 0.0
| ehahahthhhh bt D ittt Extsting-Filt====-=-=-==========-----mm
Clay with High Organics-Short Term
0 0
5 —-5
-10f— Upper Sands —{-10
15— —-15
-20 -20
25— —-25
Upper Clays-Short Term
30— —-30
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Elevation (ft)
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Short Term Slope Stability Analysis for Wall Q at Station 43+00 with Normal Weight Fill

Name: Existing Fill ~ Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional  Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °©
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 °©
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0 °

-Traditional

6: Existing Fill

- / '

------------------------------------------------- T A B

—5

5: Clay rganics-Short Term

— 3: Upper Sands

2. Upper Clays-Short Term

-20
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Distance (ft)

-35
200



Elevation (ft)

-20m

15

Long Term Slope Stability Analysis for Wall Q at Station 43+00 with Normal Weight Fill

Name:
Name:
Name:
Name:
Name:
Name:

10—

10—

-15—

Existing Fill

Unit Weight: 125 pcf

Cohesion: 0 psf

Phi: 32 °
Phi: 34 °

Proposed Fill-Traditional
Reinfroced Fill-Traditional

Unit Weight: 130 pcf
Unit Weight: 130 pcf

Cohesion: 0 psf
Cohesion: 10000 psf

Phi: 38 °

Clay with High Organics-Long Term
Upper Sands
Upper Clays-Long Term

Unit Weight: 115 pcf

ed Fill-Traditional

Existing Fill

Unit Weight: 105 pcf

Cohesion: 0 psf

Phi: 20 °

Unit Weight: 105 pcf

Cohesion: 0 psf  Phi: 32 °

Cohesion: 0 psf  Phi: 28 °

I Fill-fraditional

Upper Sands

-35%

25—

30

Upper Clays-Long Term
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Elevation (ft)

Long Term Slope Stability Analysis for Wall Q at Station 43+00 with Normal Weight Fill

Name: Existing Fill ~ Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional  Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °©
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term Unit Weight: 105 pcf  Cohesion: O psf  Phi: 28 °

Distance (ft)

30— 1.51 — 30
o
25’— — 25
LJ
20 —20
15 ed Fill- 15
-Traditional
L . \
10l 6: Existing Fill \ ‘*m / } 0
) S U R R RN NN NV A -Exrsting Ft -
N
0 0
o —-5
-10— 3: Upper Sands —]-10
15— —-15
-20 -20
25— —-25
2: Upper Clays-Long Term
30— —-30
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Elevation (ft)

Nemng: ExiatinS &l mid/SlopridhtabibipgfA nabpsiiofoPWeall Qniits8tation 43+00 with Normal Weight Fill & Aggregate Piers
Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: O psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf Phi: 0 °

Name: Uncemented Aggregate Piers  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 35°
Name: Improved Clay with High Organics  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 26 °

Existing FllI
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Upper Sand
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Elevation (ft)

Short Term Slope Stability Analysis for Wall Q at Station 43+00 with Normal Weight Fill & Aggregate Piers

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf  Phi: 0 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0 °

Name: Uncemented Aggregate Piers  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 35 °

20

15 15

Existing FllI

Distance (ft)

10 o * (L0
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0 0
5 5
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Elevation (ft)
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Long Term Slope Stability Analysis for Wall Q at Station 43+00 with Normal Weight Fill & Aggregate Piers

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 10000 psf  Phi: 38 °
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0 °

Name: Uncemented Aggregate Piers  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 35 °

Existing FllI

Existing'FIII

Upper Sand

Upper Clay

-20

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190

Distance (ft)

-35
200



Long Term Seismic Slope Stability Analysis for Wall Q at Station 43+00 with Normal Weight Fill & Aggregate Piers
Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Proposed Fill-Traditional ~ Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 34 °

Name: Reinfroced Fill-Traditional ~ Unit Weight: 130 pcf  Cohesion: 10000 psf  Phi: 38 °

Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0°

Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 35 °

Name: Clay with High Organics-Long Term
Name: Upper Sands
Name: Upper Clays-Short Term
Name: Uncemented Aggregate Piers

Elevation (ft)

30— .1__3 —30

2 —{25

20 —{20

15 Existing FIll —15
[l

10

___________________

Existing Fll

Distance (ft)
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Wall “P”



Elevation (ft)

30

25

Long Term Slope Stability Analysis for Wall "P" at Station 136+00

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf Cohesion: O psf  Phi: 32 °

Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °©

Name: H-Pile and Lagging Wall  Unit Weight: 125 pcf Cohesion: 1e+006 psf  Phi: 40 °

Surcharge = 300 psf

Existing Fill

Distance (ft)

20 20
15 15
10 0
5
0
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20— —1-20
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Elevation (ft)
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Short Term Slope Stability Analysis for Wall "P" at Station 136+00

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Clay with High Organics-Short Term  Unit Weight: 105 pcf  Cohesion: 400 psf Phi: 0 °
Name: Upper Clays-Short Term Unit Weight: 105 pcf  Cohesion: 1000 psf  Phi: 0 °
Name: H-Pile and Lagging Wall  Unit Weight: 125 pcf Cohesion: 1e+006 psf  Phi: 40 °
1.96

Surcharge = 300 psf

5: Existing

— 30

— 25

20

15

—-10

-15

— 2: Upper Clays-Short Term

—1-20

—-25

—1-30

-35

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Distance (ft)

170

180

190

200



Elevation (ft)

Long Term Slope Stability Analysis for Wall "P" at Station 136+00

Name: Existing Fill ~ Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °©
Name: H-Pile and Lagging Wall  Unit Weight: 125 pcf  Cohesion: 1e+006 psf  Phi: 40 °
1.99

Surcharge = 300 psf
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Elevation (ft)

Long Term Seismic Slope Stability Analysis for Wall "P" at Station 136+00

Name: Existing Fill ~ Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °©
Name: H-Pile and Lagging Wall  Unit Weight: 125 pcf  Cohesion: 1e+006 psf  Phi: 40 °
1.86

Surcharge = 300 psf
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Wall “R”



Summary of Slope Stability Calculations for Wall R

Wall R Station Reference  [FOS for Existing| Top of wall Exposed Wall | Embeded Wall | Pile Tip Elevation | Regraded Toe Applicable Station Comments
Analyzed Borings Slope Elevation Height (ft) Height (ft) (ft) Slope From To
BH-19, BH-20
21+00 D7-1W 0.96 11 6 5 0 N/A 20+00 21+50
24+50 BH%;’_;SVHVQZ' 1.18 16 10 10 -4 Flat at EL 6.0 21+50 25+50 Close to Wetlands
28 BH-24, D7-6W 0.98 26 21 25 -20 13H:1V 25+50 28+00 Critical Structure (Ht >15")
BH-15, BH-25,
32 D7-11W, CUR- 0.93 36 23 33 -20 6H:1V 28+00 32+00 Critical Structure (Ht >15")
1B, CUR-2B




Slope Stability Analysis for Wall R at
Station 21+00
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Slope Stability Analysis for Wall R at
Station 21+00


Long Term Existing Slope Stability Analysis for Wall "R" at Station 21+00

Phi: 32 °
Phi: 32 °
Phi: 24 °

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf
Name: Fat Clay Alluvium  Unit Weight: 110 pcf  Cohesion: 0 psf

Elevation (ft)
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Distance (ft)
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Elevation (ft)
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Long Term Existing Slope Stability Analysis for Wall "R" at Station 21+00

Name: Existing Fill
Name: Upper Sands
Name: Fat Clay Alluvium

3: Existing Fill

Unit Weight: 125 pcf
Unit Weight: 115 pcf
Unit Weight: 110 pcf

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

1: Upper Sands

Phi: 32 °
Phi: 32 °
Phi: 24 °

5: Existing Fill
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Elevation (ft)

Long Term Existing Slope Stability Analysis for Wall "R" at Station 21+00
Exposed Height of Wall = 6 ft., Pile Tip Elevation = 0 ft., Toe Slope Flat at EL 5.0

Name
Name
Name
Name

30 —

20 —

15

. Existing Fill
: Upper Sands

: Fat Clay Alluvium

Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
: H-Pile and Lagging Wall ~ Unit Weight: 125 pcf = Cohesion: 1e+006 psf  Phi: 40 °

Unit Weight: 110 pcf  Cohesion: 0 psf  Phi: 24 °

Surcharge = 300 psf
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Existing Fill

— 30
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10
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Elevation (ft)
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Long Term Existing Slope Stability Analysis for Wall "R" at Station 21+00
Exposed Height of Wall = 6 ft., Pile Tip Elevation = 0 ft., Toe Slope Flat at EL 5.0

Name: Existing Fill ~ Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °

Name: Upper Sands  Unit Weight: 115 pcf Cohesion: O psf  Phi: 32 °

Name: H-Pile and Lagging Wall ~ Unit Weight: 125 pcf  Cohesion: 1e+006 psf  Phi: 40 °
Name: Fat Clay Alluvium  Unit Weight: 110 pcf Cohesion: 0 psf  Phi: 24 °

Surcharge = 300 psf

6: Existing Fill
3: Existing Fill

_ 5: H-P'L&F.n.l

1: Upper Sands
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Elevation (ft)
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Long Term Existing Slope Stability Analysis for Wall "R" at Station 21+00
Exposed Height of Wall = 6 ft., Pile Tip Elevation = 0 ft., Toe Slope Flat at EL 5.0

Name: Existing Fill ~ Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °

Name: Upper Sands  Unit Weight: 115 pcf Cohesion: O psf  Phi: 32 °

Name: H-Pile and Lagging Wall ~ Unit Weight: 125 pcf  Cohesion: 1e+006 psf  Phi: 40 °
Name: Fat Clay Alluvium  Unit Weight: 110 pcf Cohesion: 0 psf  Phi: 24 °

Surcharge = 300 psf

3: Existing Fill

1: Upper Sands

6: Existing Fill
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Elevation (ft)
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Long Term Existing Slope Stability Analysis for Wall "R" at Station 21+00
Exposed Height of Wall = 6 ft., Pile Tip Elevation = 0 ft., Toe Slope Flat at EL 5.0

Name: Existing Fill ~ Unit Weight: 125 pcf Cohesion: 0 psf  Phi: 32 °

Name: Upper Sands  Unit Weight: 115 pcf Cohesion: O psf  Phi: 32 °

Name: H-Pile and Lagging Wall ~ Unit Weight: 125 pcf  Cohesion: 1e+006 psf  Phi: 40 °
Name: Fat Clay Alluvium  Unit Weight: 110 pcf Cohesion: 0 psf  Phi: 24 °

Surcharge = 300 psf

6: Existing Fill
3: Existing Fill

_ 5: H-P'L&F.n.l

1: Upper Sands
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Slope Stability Analysis for Wall R at
Station 24+50


rajul.teredesai
Typewritten Text
Slope Stability Analysis for Wall R at
Station 24+50


Elevation (ft)
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Long Term Existing Slope Stability Analysis for Wall "R" at Station 24+50

Name: Existing Fill
Name: Upper Sands
Name: Alluvial Sands

Unit Weight: 125 pcf
Unit Weight: 115 pcf
Unit Weight: 110 pcf

3

Cohesion: 0 psf

Cohesion: 0 psf

Cohesion: 0 psf

Upper Sands

Phi: 32 °

Phi: 32 °
Phi: 30 °

Surcharge = 300 psf
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Elevation (ft)
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Long Term Existing Slope Stability Analysis for Wall "R" at Station 24+50

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32°
Name: Alluvial Sands  Unit Weight: 110 pcf  Cohesion: 0 psf  Phi: 30 °

1.27 Surcharge = 300 psf

2: Existing Fill

R

| 1: Upper Sands
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Elevation (ft)

Long Term Slope Stability Analysis for Wall "R" at Station 24+50
Exposed Height of Wall = 10 ft, Pile Tip Elevation = -4 ft., Flat Toe Slope at EL 6.0

Name: Existing Fill ~ Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: H-Pile and Lagging Wall ~ Unit Weight: 125 pcf Cohesion: 1e+006 psf  Phi: 40 °
Name: Alluvial Sands  Unit Weight: 110 pcf  Cohesion: 0 psf  Phi: 30 °
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Elevation (ft)

Long Term Slope Stability Analysis for Wall "R" at Station 24+50
Exposed Height of Wall =10 ft, Pile Tip Elevation = -4 ft., Flat Toe Slope at EL 6.0
Name: Existing Fill  Unit Weight: 125 pcf ohesion: 0 psf Phi: 32 °

Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: H-Pile and Lagging Wall ~ Unit Weight: 125 pcf  Cohesion: 1e+006 psf  Phi: 40 °
Name: Alluvial Sands  Unit Weight: 110 pcf  Cohesion: 0 psf  Phi: 30 °
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Elevation (ft)
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Long Term Seismic Slope Stability Analysis for Wall "R" at Station 24+50
Exposed Height of Wall = 10 ft, Pile Tip Elevation = -4 ft., Flat Toe Slope at EL 6.0

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: H-Pile and Lagging Wall ~ Unit Weight: 125 pcf Cohesion: 1e+006 psf  Phi: 40 °
Name: Alluvial Sands  Unit Weight: 110 pcf Cohesion: 0 psf  Phi: 30 °

- 1: Upper Sands

1.40 Surcharge = 300 psf

4: Existing Fill
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Elevation (ft)
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Long Term Seismic Slope Stability Analysis for Wall "R" at Station 24+50
Exposed Height of Wall = 10 ft, Pile Tip Elevation = -4 ft., Flat Toe Slope at EL 6.0

Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: H-Pile and Lagging Wall ~ Unit Weight: 125 pcf Cohesion: 1e+006 psf  Phi: 40 °
Name: Alluvial Sands  Unit Weight: 110 pcf Cohesion: 0 psf  Phi: 30 °

T Y

- 1: Upper Sands

146 Surcharge = 300 psf
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Slope Stability Analysis for Wall R at
Station 28+00
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Slope Stability Analysis for Wall R at
Station 28+00


Elevation (ft)

Long Term Existing Slope Stability Analysis for Wall "R" at Station 28+00
Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °©
Name: Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °
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Elevation (ft)
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Long Term Existing Slope Stability Analysis for Wall "R" at Station 28+00

Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °©

Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °©

Name
Name
Name
Name
Name

: Existing Fill

: Upper Sands
: Upper Clays-Long Term
: Lower Sands

Surcharge = 300 psf
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Long Term Slope Stability Analysis for Wall "R" at Station 28+00
Exposed Wall Height = 21ft, Pile Tip Elevation EL-20 ft., Toe Slope Regraded to 13H:1V
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Long Term Slope Stability Analysis for Wall "R" at Station 28+00

Exposed Wall Height = 21ft, Pile Tip Elevation EL-20 ft., Toe Slope Regraded to 13H:1V
Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term  Unit Weight: 105 pcf Cohesion: 0 psf  Phi: 28 °©

Name: Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °

Name: H-Pile and Lagging Wall  Unit Weight: 125 pcf  Cohesion: 1e+006 psf  Phi: 40 °
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Long Term Slope Stability Analysis for Wall "R" at Station 28+00

Exposed Wall Height = 21ft, Pile Tip Elevation EL-20 ft., Toe Slope Regraded to 13H:1V
Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: O psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °©

Name: Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °

Name: H-Pile and Lagging Wall  Unit Weight: 125 pcf  Cohesion: 1e+006 psf  Phi: 40 °
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Long Term Seismic Slope Stability Analysis for Wall "R" at Station 28+00

Exposed Wall Height = 21ft, Pile Tip Elevation EL-20 ft., Toe Slope Regraded to 13H:1V
Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 20 °
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °
Name: Upper Clays-Long Term  Unit Weight: 105 pcf Cohesion: 0 psf  Phi: 28 °©
Name: Lower Sands  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 34 °
Name: H-Pile and Lagging Wall  Unit Weight: 125 pcf  Cohesion: 1e+006 psf  Phi: 40 °
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Long Term Slope Stability Analysis for Wall "R" at Station 32+00
Exosed Wall Height = 23ft, Pile Tip Elevation = EL -20, Regraded Toe Slope to 6H:1V

Name: Existing Fill

Name: Upper Sands
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Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 ° Surcharge = 300 psf
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: O psf  Phi:
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °©
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Long Term Slope Stability Analysis for Wall "R" at Station 32+00
Exosed Wall Height = 23ft, Pile Tip Elevation = EL -20, Regraded Toe Slope to 6H:1V
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Long Term Slope Stability Analysis for Wall "R" at Station 32+00
Exosed Wall Height = 23ft, Pile Tip Elevation = EL -20, Regraded Toe Slope to 6H:1V

1.56
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Name: Existing Fill  Unit Weight: 125 pcf  Cohesion: 0 psf  Phi: 32 ° Surcharge = 300 psf
Name: Clay with High Organics-Long Term  Unit Weight: 105 pcf  Cohesion: O psf  Phi:
Name: Upper Sands  Unit Weight: 115 pcf  Cohesion: 0 psf  Phi: 32 °

Name: Upper Clays-Long Term  Unit Weight: 105 pcf  Cohesion: 0 psf  Phi: 28 °©
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Long Term Seismic Slope Stability Analysis for Wall "R" at Station 32+00
Exosed Wall Height = 23ft, Pile Tip Elevation = EL -20, Regraded Toe Slope to 6H:1V
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Appendix B

e Settlement calculations for MSE Walls on Densified Aggregate Piers



Settlement Summary for MSE Walls

Proposed Lower Zone Lower Zone Total Settlement after
Proposed Proposed . . Upper Zone R . j
L Fill Unit Elastic Primary Secondary wall construction

MSE Wall Fill Height Fill Width ) Settlement ) . 4. . e 5

(ft) (ft) Weight (Elastic)” (in) Settlement®  Consolidation  settlement® (in)  through project life
(pcf) (in) Settlement’ (in) (in)
M 21 17 130 0.5 0.2 1.0 0.7 2.4
13 17 130 0.3 0.1 0.2 0.5 1.2
N&O 22 50 130 0.5 0.7 14 0.6 3.2
5 50 130 0.1 0.1 0.2 0.6 11
Q&s 20 60 130 0.4 0.2 14 0.5 2.5
10 60 130 0.2 0.4 0.7 0.5 1.8

Notes

1 Upper Zone is the zone that is improved by Densified Aggregate Piers (DAP). Upper Zone settlement is the elastic settlement
estimated as per the Geopier Foundation and Reinforcement Manual, 1998.

2 Lower Zone elastic settlement is the immediate settlement of subsurface soils.

3 Lower Zone primary consolidation settlement is the primary consolidation of subsurface clays.

4 Secondary settlement is the creep settlement that will occur over the project life of the walls.

> Total settlement is the expected settlement of walls over the project life. It is the sum of upper zone and lower zone settlements.




"Upper Zone" Settlements



"Upper Zone" Settlement

(Settlement in zone improved by Densified Aggregate Piers)

Proposed Proposed Proposed Wall Approximate Geopier Approx. Soil Stress Area Geopier Upper Zone
MSE Wall Fill Height Fill Width  FillUnit  Stress  Element Stiffness Modulus’  Ratio, Ratio, Stress,q,,” Settlement
(ft) (ft)  Weight (pcf) (psf)  Modulus, kg, (pci)* (pci) Rs’ Ra* (psf) (in)®
. 21 17 130 2730 75 17 43 0.4 5063 0.5
13 17 130 1690 75 17 4.4 0.4 3153 0.3
N&O 22 50 130 2860 75 17 43 0.4 5304 0.5
5 50 130 650 75 17 43 0.4 1205 0.1
Q&s 20 60 130 2600 75 17 4.4 0.4 4851 0.4
10 60 130 1300 75 17 4.4 0.4 2425 0.2
Notes

1 Geopier Element Stiffness Modulus was estimated based on Table 4.2, Preliminary Values for Geopier Foundation Design, Geopier
Foundation and Soil Reinforcement Manual, 1998.

2 Modulus of subgrade reaction for soil was estimated from typical values for soft/loose soils.

3 Stress Ratio, Rs, is the ratio of geopier element modulus and soil subgrade modulus.

4 Area ratio, Ra, is the percent of ground area covered by geopiers, expressed as a ratio.

5 Geopier Stress (qg,) is the bearing stress on the geopiers, estimated as:

q

g = stress applied by wall

R

v =TR R —R, +1

(based on Geopier Foundation and Soil Reinforcement Manual, 1998)

6 Settlement in the "upper zone" is estimated as Ugp/Kgp,




"Lower Zone" Settlements
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INPUT DATA - FOUNDATION LAYERS - 7 layers

Wet Unit Poisson's Ratio Description
Weight, 7 u of Soil
[1b/ft3]

125.00 0.50 Existing Fill
105.00 0.50 Clay with Organics
115.00 0.30 Upper Sands
105.00 0.50 Upper Clays
125.00 0.30 Lower Sands
115.00 0.50 Lower Clay

125.00 0.30 Yorktown

~NOoO O~ WN -

INPUT DATA - EMBANKMENT LAYERS - 1 layers
Wet Unit Description
Weight, 7 of Soil
[Ib/ft3]
1 130.00 Proposed Wall Fill
INPUT DATA OF WATER
Point Coordinates (X, Z) :
# (X) 2)
[ ft.] [ ft.]

1 0.00 9.00
2 1000.00 9.00
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INPUT DATA FOR CONSOLIDATION —— ¢ =1/2

Layer # OCR Cc/ Cr/
Underging = (1+e0)  (1+e0)
Consolidation Pc/Po

[Yes/No]

e0

Cv Drainsat: CREEP

[ft 2/day]

Ca/Cc

No N/A N/A N/A
No N/A N/A N/A
No N/A N/A N/A
Yes 1.60 0.240 0.032
No N/A N/A N/A
No N/A N/A N/A
No N/A N/A N/A

~NOoO O~ WN B

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A
N/A

0.0800 Top & Bot. 0.0125

N/A N/A
N/A N/A
N/A N/A

N/A
N/A
N/A

Secondary Comprassion (Creep) : Settlement is calculated at t2/t1 = 100.0
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IMMEDIATE SETTLEMENT, Si

Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Zz z* Sum of Si(k),
(k) E 1 layer, Si(k)
[ft] [ft] [Ib/ft 2] [ft] [ft] [ft] [ft]

999999999 0.5000 0.0000 10.00 9.98 0.02
999999999 0.5000 0.0000
1200000  0.3000 0.0239
999999999 0.5000 0.0000
999999999 0.3000 0.0000
999999999 0.5000 0.0000
999999999 0.3000 0.0000

1 308.00 0.00

~NOoO O~ WN -

*Note: Final Z is calculated assuming only ‘Immediate Settlement’ exists.
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ULTIMATE SETTLEMENT, Sc

Node Original Settlement  Final
# X Y z Sc z*

[ft] [ft] [ft] [ft] [ft]

1 308.00 0.00 10.00 0.08 9.92

*Note: Final Z is calculated assuming only 'Ultimate Settlement' exists.
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TABULATED GEOMETRY: INPUT OF FOUNDATION SOILS

Found. Point Coordinates (X, Z) :
Soil # x) 2 DESCRIPTION
# [ft] [ft]

0.00 10.00 Existing Fill
260.00 10.00
300.00 10.00
317.01 10.00
1000.00 10.00

OO~ WN -

N
[EnN

0.00 10.00 Clay with Organics
1000.00 10.00

3 1 0.00 5.00 Upper Sands
2 1000.00 5.00

4 1 0.00 -15.00 Upper Clays
2 1000.00 -15.00

1 0.00 -25.00 Lower Sands
2 1000.00 -25.00

6 1 0.00 -60.00 Lower Clay
2 1000.00 -60.00

7 1 0.00 -110.00 Yorktown
2 1000.00 -110.00
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TABULATED GEOMETRY: INPUT OF EMBANKMENT SOILS

Embank. Point Coordinates (X, Z) :

Soil # (X)
# [ft]

1 300.00
2 300.01
3 317.00
4 317.01

1 X1=300.00[ft]
X2 = 317.01 [ft]

(2)
[ft]

10.00
31.00
31.00
10.00

DESCRIPTION

Proposed Wall Fill
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Wall M - 21 ft fill height -
Completed Primary Settlement after 180 days

TemporaryTextl . txt
Time-Rate: Tabulated Results
Display results for consolidating layer # 4

t0 tl t2 t3 t4 t5 t6 t7 t8 t9 t10
Total number
of days 0.0 18.2 36.3 54.5 72.7 90.8 109.0 127.1 145.3 163.5 181.6
Average degree of

consolidation, U [%] 0.0 27.8 39.3 48.0 55.3 61.5 66.8 71.4 75.3 78.7 81.7

t0 tl t2 t3 t4 t5 t6 t7 t8 9 t10

Settlement, Sc [ft] 0.000 0.023 0.032 0.039 0.045 0.050 0.055 0.059 0.062 0.065 0.067

Z [ft] Excess Pore Water Pressure, Ue [Ib/ft 2] at the following time intervals:

t0 tl t2 t3 t4 t5 t6 t7 t8 9 ti10
1 -15.00 1047.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -15.33 1041.4 147 .4 100.9 80.8 67.0 57.2 48.7 42.0 35.9 31.1 26.6
3 -15.66 1035.1 287.2 201.1 159.4 133.9 113.2 97.4 83.1 71.9 61.5 53.3
4 -15.98 991.9 420.3 294.8 237.7 197.7 169.0 143.9 124.2 106.2 92.0 78.8
5 -16.31 986.0 533.2 386.5 309.8 261.2 221.1 190.3 162.6 140.6 120.4 104.2
6 -16.64 980.2 636.1 466.4 381.1 318.6 273.0 232.6 200.9 171.8 148.8 127.4
7 -16.97 974.4 712.4 543.7 443.0 375.8 318.7 274.7 234.7 203.1 173.9 150.6
8 -17.30 968.8 779.8 605.6 504.0 424 .2 364.3 310.8 268.6 229.8 199.0 170.5
9 -17.62 963.3 821.0 665.3 552.8 472.3 401.8 346.7 296.5 256.6 219.8 190.4
10 -17.95 919.8 857.6 707.8 601.0 509.6 439.0 375.0 324.3 277.7 240.5 206.1
11 -18.28 914.5 872.3 749.3 635.3 546.8 466.6 403.2 345.1 298.8 256.0 221.8
12 -18.61 909.4 887.6 773.3 669.3 571.6 494.0 422.6 365.8 313.3 271.4 232.6
13 -18.94 904.3 886.1 797 .6 688.3 596.4 510.5 441 .8 378.4 327.8 281.0 243.5
14 -19.27 899.3 889.3 805.3 707.5 608.0 526.9 451.4 391.1 335.2 290.5 249.0
15 -19.59 894 .4 879.4 814.5 711.5 619.7 531.8 461.0 395.2 342.5 293.6 2545
16 -19.92 889.6 876.3 807.9 715.9 617.9 536.7 460.5 399.2 342.3 296.8 254.5
17 -20.25 884.9 862.0 803.3 705.3 616.2 529.9 459.9 394.6 342.2 293.5 254._4
18 -20.58 841.4 854.4 783.8 695.3 601.3 523.2 449 _4 389.9 334.6 290.1 248.8
19 -20.91 836.9 835.5 766.0 670.8 586.6 505.1 438.9 376.8 326.9 280.5 243.2
20 -21.23 832.4 821.3 733.7 646.8 559.4 487.1 418.9 363.7 312.2 270.8 232.3
21 -21.56 828.1 793.9 702.3 609.5 532.3 458.7 398.9 342.7 297.4 255.3 221.4
22 -21.89 823.8 767.6 656.6 572.3 494.0 430.3 370.3 321.7 276.2 239.7 205.7
23 -22.22 819.6 724.9 610.8 523.1 455.7 392.7 341.7 293.7 255.1 218.9 189.9
24 -22.55 815.5 679.1 551.5 473.9 407.8 355.2 305.8 265.8 228.3 198.2 170.0
25 -22.87 811.4 614.2 491.0 414.5 359.9 310.1 269.9 232.1 201.6 173.1 150.2
26 -23.20 807.4 542.7 418.8 354.9 304.4 265.0 228.2 198.5 170.5 148.0 127.0
27 -23.53 803.4 451.9 345.0 287.5 248.8 214.3 186.6 160.5 139.4 119.7 103.9
28 -23.86 759.9 353.8 262.3 219.8 188.0 163.6 140.9 122.6 105.4 91.5 78.5
29 -24.19 756.1 241.0 178.2 147.2 127.2 109.5 95.3 82.0 71.3 61.2 53.1
30 -24.51 752.4 123.3 89.4 74.4 63.6 55.3 47.7 41.5 35.6 30.9 26.6
31 -24.84 748.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Wall M - 13 ft Fill
Height

1-64 1-264 Wall M

Report created by FoSSA(2.0): Copyright (c) 2003-2012, ADAMA Engineering, Inc.

PROJECT IDENTIFICATION

Title: 1-64 1-264 Wall M
Project Number: -

Client:

Designer: AS

Station Number:

Description:
Company's information:

Name:
Street:

Telephone #:

Fax #:
E-Mail:

GEOMETRY: Analysis of a 2D geometry
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INPUT DATA - FOUNDATION LAYERS - 7 layers

Wet Unit Poisson's Ratio Description
Weight, 7 u of Soil
[1b/ft3]

125.00 0.50 Existing Fill
105.00 0.50 Clay with Organics
115.00 0.30 Upper Sands
105.00 0.50 Upper Clays
125.00 0.30 Lower Sands
115.00 0.50 Lower Clay

125.00 0.30 Yorktown

~NOoO O~ WN -

INPUT DATA - EMBANKMENT LAYERS - 1 layers
Wet Unit Description
Weight, 7 of Soil
[Ib/ft3]
1 130.00 Proposed Wall Fill
INPUT DATA OF WATER
Point Coordinates (X, Z) :
# (X) 2)
[ ft.] [ ft.]

1 0.00 0.00
2 1000.00 0.00
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INPUT DATA FOR CONSOLIDATION —— ¢ =1/2

Layer # OCR Cc/ Cr/
Underging = (1+e0)  (1+e0)
Consolidation Pc/Po

[Yes/No]

e0

Cv Drainsat: CREEP

[ft 2/day]

Ca/Cc

No N/A N/A N/A
No N/A N/A N/A
No N/A N/A N/A
Yes 1.60 0.240 0.032
No N/A N/A N/A
No N/A N/A N/A
No N/A N/A N/A

~NOoO O~ WN B

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A
N/A

0.1000 Top & Bot. 0.0125

N/A N/A
N/A N/A
N/A N/A

N/A
N/A
N/A

Secondary Comprassion (Creep) : Settlement is calculated at t2/t1 = 100.0
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IMMEDIATE SETTLEMENT, Si

Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Zz z* Sum of Si(k),
(k) E 1 layer, Si(k)
[ft] [ft] [Ib/ft 2] [ft] [ft] [ft] [ft]

999999999 0.5000 0.0000 7.00 6.99 0.01
999999999 0.5000 0.0000
1200000  0.3000 0.0136
999999999 0.5000 0.0000
999999999 0.3000 0.0000
999999999 0.5000 0.0000
999999999 0.3000 0.0000

1 310.00 0.00

~NOoO O~ WN -

*Note: Final Z is calculated assuming only ‘Immediate Settlement’ exists.
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ULTIMATE SETTLEMENT, Sc

Node Original Settlement  Final
# X Y z Sc z*

[ft] [ft] [ft] [ft] [ft]

1 310.00 0.00 7.00 0.02 6.98
*Note: Final Z is calculated assuming only 'Ultimate Settlement' exists.

SECONDARY SETTLEMENT (Creep), Ss -- Total Secondary Compression (Creep) = 0.042 ft.

Layer Underging Cc/ C-alpha/  e-zero H t1/t2 Settlement
# Consolidation ~ (1+e0) (1+€0) Ss
[ft] [ft]

No N/A N/A N/A N/A N/A N/A
No N/A N/A N/A N/A N/A N/A
No N/A N/A N/A N/A N/A N/A
Yes 0.2400 0.0030 N/A 7.00 100.0 0.042
No N/A N/A N/A N/A N/A N/A
No N/A N/A N/A N/A N/A N/A
No N/A N/A N/A N/A N/A N/A

~NoO ok~ WN B
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TABULATED GEOMETRY: INPUT OF FOUNDATION SOILS

Found. Point Coordinates (X, Z) :
Soil # x) 2 DESCRIPTION
# [ft] [ft]

0.00 7.00 Existing Fill
310.00 7.00
317.00 7.00
317.01 7.00
1000.00 7.00

OO~ WN -

N
[EnN

0.00 2.00 Clay with Organics
1000.00 2.00

3 1 0.00 0.00 Upper Sands
2 1000.00 0.00

4 1 0.00 -20.00 Upper Clays
2 1000.00 -20.00

1 0.00 -27.00 Lower Sands
2 1000.00 -27.00

6 1 0.00 -28.00 Lower Clay
2 1000.00 -28.00

7 1 0.00 -29.00 Yorktown
2 1000.00 -29.00
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TABULATED GEOMETRY: INPUT OF EMBANKMENT SOILS

Embank. Point Coordinates (X, Z) :

Soil # (X)
# [ft]

1 300.00
2 300.01
3 317.00
4 317.01

1 X1=300.00[ft]
X2 = 317.01 [ft]

(2)
[ft]

7.00
20.00
20.00
7.00

DESCRIPTION

Proposed Wall Fill
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Wall N and O
22 ft Fill height

1-64 1-264 Wall N and O

Report created by FoSSA(2.0): Copyright (c) 2003-2012, ADAMA Engineering, Inc.

PROJECT IDENTIFICATION

Title: 1-64 1-264 Wall N and O
Project Number: -

Client:

Designer: AS

Station Number:

Description:
Company's information:

Name:
Street:

Telephone #:

Fax #:

E-Mail:

Original file path and name: C:\Users\a ..... \Desktop\I-64 Settlements\Wall N O LZ-use this.2ST
Original date and time of creating this file: Mon Dec 28 09:36:56 2015
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INPUT DATA - FOUNDATION LAYERS - 8 layers

Wet Unit Poisson's Ratio

Weight, v
[1b/ft3]

125.00
115.00
105.00
115.00
105.00
125.00
115.00
125.00

O~NO U~ WN PR

n

0.30
0.30
0.50
0.30
0.50
0.30
0.50
0.30

of Soil

Description

Existing Fill
Upper Sands Layer - 1

Organics

Upper Sands Layer - 2
Upper Clay
Lower Sands
Lower Clay

Yorktown

INPUT DATA - EMBANKMENT LAYERS - 1 layers

Wet Unit Description
Weight, v of Soil

[1b/ft3]

1 130.00 Proposed Wall Fill

INPUT DATA OF WATER

Point Coordinates (X, Z) :
# Xx) 2
[ ft.] [ ft.]

1 0.00 9.00
2 1000.00 9.00
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INPUT DATA FOR CONSOLIDATION —— ¢ =1/2

Layer # OCR

Underging =

Consolidation Pc /Po
[Yes/No]

Cc/
(1+e0)

Cr/
(1+e0)

e0

Cv

[ft 2/day]

Drains at :

CREEP

Ca/Cc

No N/A
No N/A
No N/A
No N/A
Yes 1.60
No N/A
Yes 1.80
No N/A

N/A
N/A
N/A
N/A
0.240
N/A
0.380
N/A

N/A
N/A
N/A
N/A
0.032
N/A
0.038
N/A

co~NO U WNE

Secondary Comprassion (Creep) : Settlement is calculated at t2/t1 = 100.0

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
0.0800
N/A
0.0800
N/A

N/A
N/A
N/A
N/A
Top & Bot.
N/A
Top & Bot.
N/A

N/A
N/A
N/A
N/A
0.0130
N/A
0.0008
N/A
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IMMEDIATE SETTLEMENT, Si

Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Zz z* Sum of Si(k),
(k) E 1 layer, Si(k)
[ft] [ft] [Ib/ft 2] [ft] [ft] [ft] [ft]

9999999999 0.3000 0.0000 18.00 17.94 0.06
9999999999 0.3000 0.0000
9999999999 0.5000 0.0000
1200000  0.3000 0.0198
9999999999 0.5000 0.0000
1200000  0.3000 0.0358
9999999999 0.5000 0.0000
9999999999 0.3000 0.0000

1 325.00 0.00

coO~NO U WN -

*Note: Final Z is calculated assuming only ‘Immediate Settlement' exists.
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ULTIMATE SETTLEMENT, Sc

Node Original Settlement  Final
# X Y z Sc z*
[ft] [ft] [ft] [ft] [ft]
1 325.00 0.00 18.00 0.12 17.88

*Note: Final Z is calculated assuming only 'Ultimate Settlement' exists.

SECONDARY SETTLEMENT (Creep), Ss -- Total Secondary Compression (Creep) = 0.050 ft.

Layer Underging Cc/ C-alpha/  e-zero H t1/t2 Settlement
# Consolidation ~ (1+e0) (1+€0) Ss
[ft] [ft]
1 No N/A N/A N/A N/A N/A N/A
2 No N/A N/A N/A N/A N/A N/A
3 No N/A N/A N/A N/A N/A N/A
4 No N/A N/A N/A N/A N/A N/A
5 Yes 0.2400 0.0031 N/A 6.00 100.0 0.037
6 No N/A N/A N/A N/A N/A N/A
7 Yes 0.3800 0.0003 N/A 20.00 100.0 0.012
8 No N/A N/A N/A N/A N/A N/A
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TABULATED GEOMETRY: INPUT OF FOUNDATION SOILS

Found. Point Coordinates (X, Z) :

Soil # (X)
# [ft]

0.00
310.00
1000.00

WN -

2 1 0.00
2 1000.00

3 1 0.00
2 1000.00

4 1 0.00
2 1000.00

5 1 0.00
2 1000.00

6 1 0.00
2 1000.00

7 1 0.00
2 1000.00

8 1 295.28
2 311.68

(2)
[t.]

18.00
18.00
18.00

3.00
3.00

0.00
0.00

-5.00
-5.00

-18.00
-18.00

-24.00
-24.00

-60.00
-60.00

-80.00
-80.00

DESCRIPTION

Existing Fill

Upper Sands Layer - 1

Organics

Upper Sands Layer - 2

Upper Clay

Lower Sands

Lower Clay

Yorktown
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TABULATED GEOMETRY: INPUT OF EMBANKMENT SOILS

Embank. Point Coordinates (X, Z) :

Soil # (X)
# [ft]

1 300.00
2 300.01
3 350.00
4 350.01

1 X1=300.00[ft]
X2 = 350.01 [ft]

(2)
[ft]

18.00
40.00
40.00
18.00

DESCRIPTION

Proposed Wall Fill

Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA

1-64 1-264 Wall N and O
Copyright © 2003-2012 ADAMA Engineering, Inc.

www.GeoPrograms.com

Version 2.0 FoSSA

Version 2.0 FoSSA

Version 2.0 FoSSA Vers) Version 2.0 FoSSA Vers) Version 2.0

Page 8 of 8
License number FoSSA-200362




Wall N and O
22 ft Fill height
Completed Primary Settlement after 120 days

TemporaryTextK. txt
Time-Rate: Cumulative settlement of all consolidating layers.

t0 tl t2 t3 t4 5 t6

t7 t8 t9 t10

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0258 0.0365 0.0447 0.0515 0.0572 0.0622
0.0664 0.0701 0.0732 0.0759

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0046 0.0065 0.0080 0.0092 0.0103 0.0113
0.0122 0.0130 0.0138 0.0146

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
Total

0.0000 0.0304 0.0430 0.0527 0.0607 0.0676 0.0735
0.0786 0.0831 0.0870 0.0904

Page 1
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Wall N and O
22 ft Fill height
Completed Primary Settlement after 180 days

TemporaryTextK. txt
Time-Rate: Cumulative settlement of all consolidating layers.

t0 tl t2 t3 t4 5 t6

t7 t8 t9 t10

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0275 0.0389 0.0475 0.0546 0.0604 0.0653
0.0693 0.0727 0.0755 0.0778

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0069 0.0098 0.0120 0.0139 0.0155 0.0170
0.0183 0.0196 0.0208 0.0219

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
Total

0.0000 0.0344 0.0487 0.0595 0.0684 0.0759 0.0822
0.0876 0.0923 0.0963 0.0997
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Estimated total remaining

settlement after waiting
period of 180 days
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Designer: AS
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Fax #:

E-Mail:

Original file path and name: C:\Users\a ..... \Analysis Files - I64\FOSSA\Wall N O best case.2ST
Original date and time of creating this file: Mon Dec 28 09:36:56 2015
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INPUT DATA - FOUNDATION LAYERS - 8 layers

Wet Unit Poisson's Ratio

Weight, v
[1b/ft3]

125.00
115.00
105.00
115.00
105.00
125.00
115.00
125.00

O~NO U~ WN PR

n

0.30
0.30
0.50
0.30
0.50
0.30
0.50
0.30

of Soil

Description

Existing Fill

Upper Sands Layer - 1

Organics

Upper Sands Layer - 2

Upper Clay
Lower Sands
Lower Clay

Yorktown

INPUT DATA - EMBANKMENT LAYERS - 1 layers

Wet Unit Description
Weight, v of Soil

[1b/ft3]

1 130.00 Proposed Wall Fill

INPUT DATA OF WATER

Point Coordinates (X, Z) :
# Xx) 2
[ ft.] [ ft.]

1 0.00 9.00
2 1000.00 9.00
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INPUT DATA FOR CONSOLIDATION —— ¢ =1/2

Layer # OCR

Underging =

Consolidation Pc /Po
[Yes/No]

Cc/
(1+e0)

Cr/
(1+e0)

e0

Cv

[ft 2/day]

Drains at :

CREEP

Ca/Cc

No N/A
No N/A
No N/A
No N/A
Yes 1.60
No N/A
Yes 1.80
No N/A

N/A
N/A
N/A
N/A
0.240
N/A
0.380
N/A

N/A
N/A
N/A
N/A
0.032
N/A
0.038
N/A

co~NO U WNE

Secondary Comprassion (Creep) : Settlement is calculated at t2/t1 = 100.0

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
0.0800
N/A
0.0800
N/A

N/A
N/A
N/A
N/A
Top & Bot.
N/A
Top & Bot.
N/A

N/A
N/A
N/A
N/A
0.0130
N/A
0.0008
N/A
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IMMEDIATE SETTLEMENT, Si

Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Zz z* Sum of Si(k),
(k) E 1 layer, Si(k)
[ft] [ft] [Ib/ft 2] [ft] [ft] [ft] [ft]

9999999999 0.3000 0.0000 18.00 17.99 0.01
9999999999 0.3000 0.0000
9999999999 0.5000 0.0000
1200000  0.3000 0.0045
9999999999 0.5000 0.0000
1200000  0.3000 0.0081
9999999999 0.5000 0.0000
9999999999 0.3000 0.0000

1 325.00 0.00

O~NO O WN -

*Note: Final Z is calculated assuming only ‘Immediate Settlement' exists.
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ULTIMATE SETTLEMENT, Sc

Node Original Settlement  Final
# X Y z Sc z*
[ft] [ft] [ft] [ft] [ft]
1 325.00 0.00 18.00 0.02 17.98

*Note: Final Z is calculated assuming only 'Ultimate Settlement' exists.

SECONDARY SETTLEMENT (Creep), Ss -- Total Secondary Compression (Creep) = 0.050 ft.

Layer Underging Cc/ C-alpha/  e-zero H t1/t2 Settlement
# Consolidation ~ (1+e0) (1+€0) Ss
[ft] [ft]
1 No N/A N/A N/A N/A N/A N/A
2 No N/A N/A N/A N/A N/A N/A
3 No N/A N/A N/A N/A N/A N/A
4 No N/A N/A N/A N/A N/A N/A
5 Yes 0.2400 0.0031 N/A 6.00 100.0 0.037
6 No N/A N/A N/A N/A N/A N/A
7 Yes 0.3800 0.0003 N/A 20.00 100.0 0.012
8 No N/A N/A N/A N/A N/A N/A
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TABULATED GEOMETRY: INPUT OF FOUNDATION SOILS

Found. Point Coordinates (X, Z) :

Soil # (X)
# [ft]

0.00
310.00
1000.00

WN -

2 1 0.00
2 1000.00

3 1 0.00
2 1000.00

4 1 0.00
2 1000.00

5 1 0.00
2 1000.00

6 1 0.00
2 1000.00

7 1 0.00
2 1000.00

8 1 295.28
2 311.68

(2)
[t.]

18.00
18.00
18.00

3.00
3.00

0.00
0.00

-5.00
-5.00

-18.00
-18.00

-24.00
-24.00

-60.00
-60.00

-80.00
-80.00

DESCRIPTION

Existing Fill

Upper Sands Layer - 1

Organics

Upper Sands Layer - 2

Upper Clay

Lower Sands

Lower Clay

Yorktown
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TABULATED GEOMETRY: INPUT OF EMBANKMENT SOILS

Embank. Point Coordinates (X, Z) :

Soil # (X)
# [ft]

1 300.00
2 300.01
3 350.00
4 350.01

1 X1=300.00[ft]
X2 = 350.01 [ft]

(2)
[ft]

18.00
23.00
23.00
18.00

DESCRIPTION

Proposed Wall Fill

Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA

1-64 1-264 Wall N and O
Copyright © 2003-2012 ADAMA Engineering, Inc.

www.GeoPrograms.com

Version 2.0 FoSSA

Version 2.0 FoSSA

Version 2.0 FoSSA Vers) Version 2.0 FoSSA Vers) Version 2.0

Page 8 of 8
License number FoSSA-200362




Walls "S" and “Q”



ersion 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0

FOSSA -- Foundation Stress & Settlement Analysis 1-64 1-264 Wall Q and S

Present Date/Time: Wed Mar 09 14:43:55 2016 C:\Users\alok_sharma\Desktop\I-64 Settlements\Wall Q and S STA 43+00 LZ.2ST

ersion 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FaSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 20

WallQ and S -
20 ft Fill Height
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Report created by FoSSA(2.0): Copyright (c) 2003-2012, ADAMA Engineering, Inc.

PROJECT IDENTIFICATION

Title: 1-64 1-264 Wall Q and S
Project Number: -

Client:

Designer: AS

Station Number:

Description:
Company's information:

Name:
Street:

Telephone #:

Fax #:

E-Mail:
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INPUT DATA - FOUNDATION LAYERS - 7 layers

Wet Unit Poisson's Ratio Description
Weight, 7 u of Soil
[1b/ft3]

125.00 0.50 Existing Fill
105.00 0.50 Clay with Organics
115.00 0.30 Upper Sands
105.00 0.50 Upper Clays
125.00 0.30 Lower Sands
115.00 0.50 Lower Clay

125.00 0.30 Yorktown

~NOoO O~ WN -

INPUT DATA - EMBANKMENT LAYERS - 1 layers
Wet Unit Description
Weight, 7 of Soil
[Ib/ft3]
1 130.00 Proposed Wall Fill
INPUT DATA OF WATER
Point Coordinates (X, Z) :
# (X) 2)
[ ft.] [ ft.]

1 0.00 0.00
2 1000.00 0.00

Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FoSSA Vers) Version 2.0 FoSSA Version 2.0 FoSSA Vers) Version 2.0 FoSSA Vers) Version 2.0

1-64 1-264 Wall Q and S Page 2 of 8
Copyright © 2003-2012 ADAMA Engineering, Inc. www.GeoPrograms.com License number FoSSA-200362




Version 2.0 FOSSA Version 2.

FOSSA -- Foundation Stress & Settlement Analysis 1-64 1-264 Wall Q and S

Present Date/Time: Wed Mar 09 14:43:55 2016 C:\Users\alok_sharma\Desktop\l-64 Settlements\Wall Q and S STA 43+00 LZ.2ST

rsion 2.0

Version 2.0 FOSSA Version 2.

Version 2.0

DRAWING OF SPECIFIED GEOMETRY

Version 2.0

1-64 1-264 Wall Q and S Page 3 of 8
Copyright © 2003-2012 ADAMA Engineering, Inc. www.GeoPrograms.com License number FoSSA-200362




Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0

FOSSA -- Foundation Stress & Settlement Analysis
Present Date/Time: Wed Mar 09 14:43:55 2016

Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 0

1-64 1-264 Wall Q and S

C:\Users\alok_sharma\Desktop\I-64 Settlements\Wall Q and S STA 43+00 LZ.2ST

INPUT DATA FOR CONSOLIDATION —— ¢ =1/2

Layer #

Underging

Consolidation
[Yes/No]

OCR

Pc/Po

Cc/
(1+e0)

Cr/
(1+e0)

e0

Cv

[ft 2/day]

Drainsat: CREEP

Ca/Cc

No
No
No
No
No
Yes
No

~NOoO O~ WN B

N/A
N/A
N/A
N/A
N/A
1.80
N/A

N/A
N/A
N/A
N/A
N/A
0.380
N/A

N/A
N/A
N/A
N/A
N/A
0.038
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
0.0800
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

Top & Bot. 0.0008

N/A

N/A

Secondary Comprassion (Creep) : Settlement is calculated at t2/t1 = 100.0
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IMMEDIATE SETTLEMENT, Si

Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Zz z* Sum of Si(k),
(k) E 1 layer, Si(k)
[ft] [ft] [Ib/ft 2] [ft] [ft] [ft] [ft]

999999999 0.5000 0.0000 10.00 9.98 0.02
999999999 0.5000 0.0000
1200000  0.3000 0.0239
999999999 0.5000 0.0000
1200000  0.3000 0.0000
999999999 0.5000 0.0000
1200000  0.3000 0.0000

1 308.00 0.00

~NOoO O~ WN -

*Note: Final Z is calculated assuming only ‘Immediate Settlement’ exists.

Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Vers) Version 2.0 FoSSA Vers) Version 2.0

1-64 1-264 Wall Q and S Page 5 of 8
Copyright © 2003-2012 ADAMA Engineering, Inc. www.GeoPrograms.com License number FoSSA-200362




Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0

FOSSA -- Foundation Stress & Settlement Analysis
Present Date/Time: Wed Mar 09 14:43:55 2016

1-64 1-264 Wall Q and S

C:\Users\alok_sharma\Desktop\I-64 Settlements\Wall Q and S STA 43+00 LZ.2ST

Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FaSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0

ULTIMATE SETTLEMENT, Sc

Node Original Settlement  Final
# X Y z Sc z*

[ft] [ft] [ft] [ft] [ft]

1 220.00 0.00 2.00 0.12 1.88

*Note: Final Z is calculated assuming only 'Ultimate Settlement' exists.
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TABULATED GEOMETRY: INPUT OF FOUNDATION SOILS

Found. Point Coordinates (X, Z) :
Soil # x) 2 DESCRIPTION
# [ft] [ft]

0.00 2.00 Existing Fill
200.00 2.00
200.01 2.00
225.00 2.00
235.00 2.00
255.00 2.00
255.01 2.00
1000.00 2.00

O~NO U~ WN PR

0.00 2.00 Clay with Organics
1000.00 2.00

N -

3 1 0.00 0.00 Upper Sands
2 1000.00 0.00

1 0.00 -22.00 Upper Clays
2 1000.00 -22.00

5 1 0.00 -25.00 Lower Sands
2 1000.00 -25.00

6 1 0.00 -58.00 Lower Clay
2 1000.00 -58.00

7 1 0.00 -110.00 Yorktown
2 1000.00 -110.00
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TABULATED GEOMETRY: INPUT OF EMBANKMENT SOILS

Embank. Point Coordinates (X, Z) :

Soil # (X)
# [ft]

1 200.00
2 200.01
3 240.00
4 240.01

1 X1=200.00[ft]
X2 = 260.01 [ft]

(2)
[ft]

2.00
22.00
22.00
2.00

DESCRIPTION

Proposed Wall Fill
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Completed Primary Settlement after 180 days

TemporaryTextl . txt
Time-Rate: Tabulated Results
Display results for consolidating layer # 6

t0 t1 t2 t3 t4 t5 t6 t7 t8 19 t10
Total number
of days 0.0 18.2 36.3 54.5 72.7 90.8 109.0 127.1 145.3 163.5 181.6
Average degree of

consolidation, U [%] 0.0 5.6 7.9 9.6 11.1 12.3 13.5 14.6 15.5 16.5 17.3

t0 tl t2 t3 t4 t5 t6 t7 t8 t9 t10

Settlement, Sc [ft] 0.000 0.007 0.010 0.012 0.014 0.015 0.017 0.018 0.019 0.020 0.021

Z [ft] Excess Pore Water Pressure, Ue [Ib/ft 2] at the following time iIntervals:

t0 tl t2 t3 t4 t5 t6 t7 t8 t9 t10
1 -58.00 1020.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -58.33 1020.5 1447 102.5 82.9 71.6 63.3 57.7 52.9 49.5 46.2 43.8
3 -58.66 950.2 285.3 202.5 165.3 141.9 126.7 114.6 106.0 98.3 92.6 87.2
4 -58.98 950.2 414.1 300.0 244 .5 212.0 188.1 171.6 157.6 147 .4 137.9 130.7
5 -59.31 950.1 532.0 390.3 322.4 278.3 249.5 226.2 209.6 194.7 183.5 172.9
6 -59.64 950.1 630.7 476.5 394.1 344 .4 307.1 281.2 258.8 242 .4 227.1 215.6
7 -59.97 950.0 716.2 551.6 464 .2 404 .5 364.8 332.1 308.6 287.2 271.3 256.0
8 -60.30 949.9 780.6 622.3 525.5 464 .5 417.0 383.6 354._4 332.8 312.5 297.0
9 -60.62 949.9 833.9 679.8 585.5 516.7 469 .7 429.9 401.0 374.4 354.4 335.1
10 -60.95 949.8 868.4 733.6 634.9 569.0 515.4 477.0 442 .6 417 .0 392.6 374.0
11 -61.28 949.7 896.9 773.3 683.7 612.4 561.9 517.8 485.3 454 .8 431.8 409.2
12 -61.61 949.6 910.2 811.3 721.1 656.4 600.6 559.7 522.2 493.8 466 .5 445_5
13 -61.94 949.5 923.1 835.3 758.8 690.6 640.4 594 .6 560.3 527.5 502.4 477.5
14 -62.27 949 .4 923.2 860.1 784.8 726.1 671.8 631.0 592.1 562.5 533.3 510.8
15 -62.59 949.3 928.1 871.8 812.5 751.7 704.8 659.8 625.4 591.7 565.6 539.4
16 -62.92 949.2 921.1 886.8 828.8 779.3 729.2 690.4 652.1 622.4 592.7 569.3
17 -63.25 949.1 922.6 889.9 848.0 797.1 755.7 713.5 680.5 647.2 621.1 594.5
18 -63.58 949.0 912.4 898.2 856.7 817.5 773.7 738.5 702.2 673.6 644.2 620.9
19 -63.91 877.0 912.8 895.9 869.2 828.8 794.1 756.1 725.8 694.0 668.8 642.5
20 -64.23 877.0 902.1 900.0 872.2 843.2 806.5 776.0 742.8 716.2 688.1 665.5
21 -64.56 876.9 902.1 894.9 879.8 849.3 821.6 788.8 761.8 732.5 708.9 683.7
22 -64.89 876.9 892.6 896.5 879.0 858.8 829.3 803.9 774.6 750.6 724.5 703.2
23 -65.22 876.8 892.5 890.4 883.0 861.0 840.0 812.6 789.5 763.2 741.7 718.2
24 -65.55 876.8 885.2 890.5 880.0 866.8 844.0 823.6 798.6 777 .6 754.0 734.4
25 -65.87 876.7 884.9 884.4 881.4 866.3 851.0 828.9 809.7 786.9 767.8 746 .4
26 -66.20 876.7 879.8 883.5 877.2 869.1 852.3 836.5 815.8 797.9 777.1 759.5
27 -66.53 876.6 879.0 877.9 876.9 866.9 856.3 839.2 823.7 804.4 787.8 768.8
28 -66.86 876.5 875.4 876.2 872.2 867.6 855.6 843.9 827.3 812.4 794.6 779.1
29 -67.19 876.5 873.8 871.2 870.7 864.4 857.3 844 .5 832.4 816.6 802.5 786.0
30 -67.51 876.4 870.6 868.6 866.0 863.5 855.4 846.9 834.1 822.0 807.1 793.8
31 -67.84 876.3 867.9 864.0 863.5 859.8 855.3 846.2 837.0 824.4 812.6 798.7
32 -68.17 876.2 864.3 860.7 859.1 857.8 852.7 846.8 837.1 827.6 815.5 804.2
33 -68.50 876.2 860.1 856.4 855.9 854.0 851.3 845.1 838.2 828.5 818.9 807.4
34 -68.83 876.1 855.8 852.4 851.7 851.2 848.2 844 .2 837.3 829.9 820.4 810.9
35 -69.15 876.0 850.3 848.4 848.1 847.5 845.9 842.0 836.9 829.8 822.0 812.8
36 -69.48 875.9 845.5 843.9 844.2 844.1 842.7 840.0 835.4 829.7 822.4 814.6
37 -69.81 844 .4 839.2 840.0 840.3 840.6 839.7 837.5 833.8 828.8 822.6 815.5
38 -70.14 802.3 834.4 835.4 836.8 836.9 836.6 834.7 831.9 827.5 822.2 815.8
39 -70.47 802.3 828.1 831.8 832.6 833.7 833.0 832.2 829.4 826.1 821.2 815.9
40 -70.80 802.3 824.0 827.2 829.5 829.6 830.2 828.7 827.3 823.9 820.3 815.1
41 -71.12 802.2 818.5 824.1 825.2 826.8 826.2 826.2 824.1 822.2 818.3 814.5
42 -71.45 802.2 815.4 819.7 822.5 822.5 823.6 822.3 822.0 819.2 817.0 812.7
43 -71.78 802.1 811.2 817.2 818.2 820.0 819.2 820.0 818.2 817.4 814.2 811.8
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680.9
676.3
675.9
671.4
671.1
666.6
666.4
661.9
661.7
657.4
657.2
652.9
652.8
648.4
648.3
644.0
643.9

812.8
809.3
807.8
803.9
802.3
798.0
796.5
792.0
790.5
785.8
784.3
779.6
778.1
773.3
771.8
767.2
765.6
761.1
759.4
755.0
753.3
749.1
747.2
743.3
741.1
737.6
735.1
731.9
729.2
726.3
723.4
720.8
717.6
715.3
711.8
709.9
706.2
704.5
700.6
699.2
695.1
694.0
689.7
688.8
684 .5
683.7
679.3
678.8
674.3
673.9
669.4
669.1
664 .6
664.3
659.9
659.7
655.3
655.1
650.7
650.6
646.1
646.0
641.5

809.2
808.0
804.8
803.5
799.8
798.3
794.3
792.8
788.5
787.0
782.5
781.0
776.5
774.9
770.4
768.8
764.3
762.6
758.3
756.5
752.4
750.4
746.5
744 .3
740.7
738.3
735.0
732.4
729.3
726.5
723.7
720.7
718.2
714.9
712.8
709.3
707.4
703.7
702.1
698.2
696.8
692.8
691.7
687.5
686.6
682.3
681.5
677.2
676.6
672.2
671.7
667.3
666.9
662.5
662.2
657.8

657.5

653.0

652.8

648.3

648.1

643.6

643 .4



TemporaryTextl . txt

107 -92.78 648.4 648.2 645.6 644.8 641.9 642.8 640.3 642.0 639.5 641.3 638.8
108 -93.10 648.4 647.7 645.6 641.9 641.9 638.9 640.2 637.6 639.4 636.8 638.5
109 -93.43 648.4 647.6 643.2 641.8 638.1 638.9 636.0 637.6 634.9 636.6 633.8
110 -93.76 648.3 646.3 643.2 638.3 638.1 634.7 635.9 633.1 634.8 632.0 633.5
111 -94.09 648.3 646.3 639.8 638.3 633.9 634.7 631.5 633.0 630.2 631.7 628.7
112 -94.42 648.3 643.5 639.8 633.9 633.9 630.2 631.5 628.4 630.0 627.0 628.2
113 -94_.75 648.2 643.5 635.0 633.9 629.2 630.1 626.8 628.3 625.3 626.6 623.3
114 -95.07 648.2 638.6 635.0 628.7 629.1 625.3 626.7 623.6 625.0 621.7 622.7
115 -95.40 648.2 638.6 628.9 628.7 623.9 625.2 621.8 623.4 620.1 621.2 617.5
116 -95.73 648.1 631.0 628.9 622.7 623.9 620.1 621.7 618.4 619.7 616.1 616.7
117 -96.06 648.1 631.0 621.6 622.7 618.3 620.0 616.6 618.1 614.6 615.4 611.3
118 -96.39 648.1 620.9 621.6 616.2 618.2 614.6 616.5 613.0 614.0 610.1 610.2
119 -96.71 648.0 620.9 613.5 616.1 612.3 614.5 611.2 612.6 608.8 609.1 604 .5
120 -97.04 648.0 609.3 613.5 609.3 612.2 609.0 610.9 607.3 607.9 603.5 603.0
121 -97.37 570.4 609.2 605.1 609.3 606.2 608.8 605.5 606.6 602.4 602.1 597.0
122 -97.70 570.4 597.6 605.0 602.4 606.1 603.3 605.1 601.1 601.2 596.2 594.9
123 -98.03 570.4 597.6 596.9 602.4 600.2 603.0 599.6 600.2 595.4 594 .3 588.5
124 -98.35 570.4 587.5 596.9 595.8 600.0 597.4 598.8 594.5 503.7 587.9 585.8
125 -98.68 570.4 587.5 589.6 595.8 594 .3 596.9 593.2 593.0 587.5 585.4 578.8
126 -99.01 570.4 580.0 589.6 589.9 594.1 591.4 592.1 587.0 585.2 578.6 575.3
127 -99.34 570.3 579.9 583.6 589.8 588.7 590.6 586.3 585.0 578.5 575.2 567 .6
128 -99.67 570.3 575.1 583.5 584.6 588.2 585.2 584.7 578.6 575.4 567.7 563.2
129 -99.99 570.3 575.0 578.8 584 .4 583.2 583.9 578.6 575.7 568.1 563.4 554 .8
130 -100.32 570.3 572.3 578.8 580.0 582.4 578.4 576.2 568.7 563.9 555.0 549.2
131 -100.65 570.3 572.3 575.4 579.6 577.7 576.5 569.7 564.9 555.8 549.5 539.8
132 -100.98 570.3 571.0 575.3 575.9 576.3 570.7 566.2 557.1 550.4 540.2 533.0
133 -101.31 570.3 571.0 573.0 575.3 571.6 567.8 558.9 551.9 541.2 533.3 522 .4
134 -101.64 570.2 570.5 572.9 571.9 569.4 561.4 554.1 543.1 534.3 522.8 514.1
135 -101.96 570.2 570.4 571.3 570.7 564.3 557.1 545.8 536.3 523.9 514.3 502.3
136 -102.29 570.2 570.3 570.9 567.3 560.9 549.7 539.3 526.1 515.3 502.3 492 .3
137 -102.62 570.2 570.2 569.6 565.1 554.9 543.7 529.6 517.4 503.3 492.0 479.1
138 -102.95 570.2 570.2 568.7 561.0 549.7 534.8 521.0 505.5 492 .7 478.5 467 .3
139 -103.28 570.2 570.1 567.1 557.3 542.1 526.5 509.4 494 .6 478.9 466.2 452 .4
140 -103.60 570.1 570.1 565.3 551.7 534.5 515.5 498.3 480.7 466.1 450.9 438.7
141 -103.93 570.1 569.9 562.5 545.6 524.6 504 .4 484 .4 467.3 450.4 436.4 422 .2
142 -104.26 570.1 569.7 558.9 537.4 513.9 490.8 470.5 451.2 435.1 419.3 406.5
143 -104.59 570.1 569.2 553.9 528.0 500.9 476.4 453.9 435.0 417.2 402.6 388.2
144  -104.92 570.1 568.3 547.2 516.2 486.4 459.6 436.9 416.4 399.4 383.4 370.4
145 -105.24 570.0 566.7 538.3 502.3 469.4 441.5 417 .4 397.4 379.3 364.5 350.3
146 -105.57 570.0 563.8 526.8 485.7 450.5 421.1 397.0 376.1 358.9 343.3 330.5
147 -105.90 570.0 559.1 512.1 466.4 429.0 399.1 374.3 354.1 336.5 322.1 308.7
148 -106.23 570.0 551.5 493.8 443 .9 405.2 374.7 350.5 330.2 313.7 299.0 287.0
149 -106.56 569.9 540.2 471.4 418.2 378.7 348.6 324.6 305.4 289.0 275.7 263.5
150 -106.88 569.9 523.6 444 4 389.2 349.9 320.4 297.5 278.9 263.9 250.7 240.1
151 -107.21 569.9 500.3 412.6 356.7 318.4 290.4 268.6 251.5 237.1 225.5 215.1
152 -107.54 569.9 469.2 375.7 321.0 284.7 258.4 238.6 222.6 209.9 199.0 190.1
153 -107.87 569.9 428.7 333.7 282.0 248.6 225.0 207.0 193.0 181.5 172.2 163.9
154  -108.20 569.8 378.4 286.9 240.1 210.6 189.9 174.5 162.3 152.6 144 .3 137.7
155 -108.52 569.8 318.0 235.6 195.5 170.7 153.6 140.8 130.9 122.8 116.3 110.6
156 -108.85 569.8 248.2 180.4 148.7 129.4 116.1 106.3 98.7 92.6 87.5 83.4
157 -109.18 569.8 170.3 122.1 100.1 86.9 77.9 71.2 66.1 61.9 58.6 55.7
158 -109.51 569.7 86.7 61.6 50.4 43.7 39.1 35.7 33.1 31.1 29.3 27.9
159 -109.84 569.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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1-64 1-264 Wall Q and S

Report created by FoSSA(2.0): Copyright (c) 2003-2012, ADAMA Engineering, Inc.

PROJECT IDENTIFICATION

Title: 1-64 1-264 Wall Q and S
Project Number: -

Client:

Designer: AS

Station Number:

Description:
Company's information:

Name:
Street:

Telephone #:

Fax #:

E-Mail:

Original file path and name: C:\Users\a..... top\Analysis Files - 164\FOSSA\Wall Q and S LZ.2ST
Original date and time of creating this file: Mon Dec 28 09:36:56 2015

GEOMETRY: Analysis of a 2D geometry
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INPUT DATA - FOUNDATION LAYERS - 7 layers

Wet Unit Poisson's Ratio Description
Weight, 7 u of Soil
[1b/ft3]

125.00 0.50 Existing Fill
105.00 0.50 Clay with Organics
115.00 0.30 Upper Sands
105.00 0.50 Upper Clays
125.00 0.30 Lower Sands
115.00 0.50 Lower Clay

125.00 0.30 Yorktown

~NOoO O~ WN -

INPUT DATA - EMBANKMENT LAYERS - 1 layers
Wet Unit Description
Weight, 7 of Soil
[Ib/ft3]
1 130.00 Proposed Wall Fill
INPUT DATA OF WATER
Point Coordinates (X, Z) :
# (X) 2)
[ ft.] [ ft.]

1 0.00 0.00
2 1000.00 0.00
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INPUT DATA FOR CONSOLIDATION —— ¢ =1/2

Layer #

Underging

Consolidation
[Yes/No]

OCR

Pc/Po

Cc/
(1+e0)

Cr/
(1+e0)

e0

Cv

[ft 2/day]

Drainsat: CREEP

Ca/Cc

No
No
No
No
No
Yes
No

~NOoO O~ WN B

N/A
N/A
N/A
N/A
N/A
1.80
N/A

N/A
N/A
N/A
N/A
N/A
0.380
N/A

N/A
N/A
N/A
N/A
N/A
0.038
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
0.0800
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

Top & Bot. 0.0008

N/A

N/A

Secondary Comprassion (Creep) : Settlement is calculated at t2/t1 = 100.0

Version 2.0 FOSSA Version 2.0 FoSSA Version 2.0 FoSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA Version 2.0 FOSSA
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IMMEDIATE SETTLEMENT, Si

Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Zz z* Sum of Si(k),
(k) E 1 layer, Si(k)
[ft] [ft] [Ib/ft 2] [ft] [ft] [ft] [ft]

999999999 0.5000 0.0000 2.00 1.97 0.03
999999999 0.5000 0.0000
1200000  0.3000 0.0163
999999999 0.5000 0.0000
1200000  0.3000 0.0164
999999999 0.5000 0.0000
1200000  0.3000 0.0010

1 220.00 0.00

~NOoO O~ WN -

*Note: Final Z is calculated assuming only ‘Immediate Settlement’ exists.
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ULTIMATE SETTLEMENT, Sc

Node Original Settlement  Final
# X Y z Sc z*
[ft] [ft] [ft] [ft] [ft]
1 220.00 0.00 2.00 0.06 1.94

*Note: Final Z is calculated assuming only 'Ultimate Settlement' exists.

SECONDARY SETTLEMENT (Creep), Ss -- Total Secondary Compression (Creep) = 0.032 ft.

Layer Underging Cc/ C-alpha/  e-zero H t1/t2 Settlement
# Consolidation ~ (1+e0) (1+€0) Ss
[ft] [ft]
1 No N/A N/A N/A N/A N/A N/A
2 No N/A N/A N/A N/A N/A N/A
3 No N/A N/A N/A N/A N/A N/A
4 No N/A N/A N/A N/A N/A N/A
5 No N/A N/A N/A N/A N/A N/A
6 Yes 0.3800 0.0003 N/A 52.00 100.0 0.032
7 No N/A N/A N/A N/A N/A N/A
1-64 1-264 Wall Q and S Page 6 of 8
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TABULATED GEOMETRY: INPUT OF FOUNDATION SOILS

Found. Point Coordinates (X, Z) :
Soil # x) 2 DESCRIPTION
# [ft] [ft]

0.00 2.00 Existing Fill
200.00 2.00
200.01 2.00
225.00 2.00
235.00 2.00
255.00 2.00
255.01 2.00
1000.00 2.00

O~NO U~ WN PR

0.00 2.00 Clay with Organics
1000.00 2.00

N -

3 1 0.00 0.00 Upper Sands
2 1000.00 0.00

1 0.00 -22.00 Upper Clays
2 1000.00 -22.00

5 1 0.00 -25.00 Lower Sands
2 1000.00 -25.00

6 1 0.00 -58.00 Lower Clay
2 1000.00 -58.00

7 1 0.00 -110.00 Yorktown
2 1000.00 -110.00
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TABULATED GEOMETRY: INPUT OF EMBANKMENT SOILS

Embank. Point Coordinates (X, Z) :

Soil # (X)
# [ft]

1 200.00
2 200.01
3 240.00
4 240.01

1 X1=200.00[ft]
X2 = 260.01 [ft]

(2)
[ft]

2.00
12.00
12.00
2.00
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e CT Shoring Output
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L 35 Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 8.0 foot or meter
First Suitable Pile: W10X68: E (ksi)=29000.0, | (in4)/pile=394.0
File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall P\Wall P Finall.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM
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19 ft high wall

Wall P 8 ft pile spacing

Depth(ft)
-0
-5
- 10
- 15
20
- 25
- 30

0 1 ksf

\ \
L 35 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensedto AS AECOM Date: 2/18/2016

File: C:\Users\alok_sharma\Desktop\Analysis Files - I64\Wall P\Wall P Finall.sh8

Wall Height=19.0 Pile Diameter=3.0 Pile Spacing=8.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=9.85 Min. Pile Length=28.85
MOMENT IN PILE: Max. Moment=133.37 per Pile Spacing=8.0 at Depth=18.23

PILE SELECTION:
Request Min. Section Modulus = 67.4 in3/pile=1103.81 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
W10X68 (0.02) HP12X63 (0.02) W12X53 (0.02) HP13X60 (0.02) HP14X73 (0.01)
W14X48 (0.02) W16X45 (0.01) HP16X88 (0.01) W16X89 (0.01) HP16X101 (0.01)
W16X100 (0.01) HP16X121 (0.01) W18X40 (0.01) HP18X135 (0.00)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 5.0 15.0 8.0 32.0* 30.9 8.3 115 10.2
2. Tieback 10.0 15.0 8.0 47.3 45.6 12.2 8.9 15.0

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.054 18.000 0.695 0.035632
18.000 1.112 19.000 1.165 0.052796
* Below Base
19.000 1.162 20.000 1.227 0.064630
20.000 1.223 25.000 1.358 0.027079
25.000 0.861 44.000 1.224 0.019102
* Sur- charge

0.000 0.000 0.950 0.054 0.057132


alok.sharma
Text Box
19 ft high wall 
8 ft pile spacing


0.950 0.054 1.900 0.096 0.044392
1.900 0.096 2.850 0.123 0.027597
2.850 0.123 3.800 0.136 0.013759
3.800 0.136 4.750 0.140 0.004546
4.750 0.140 5.700 0.139 -0.001005
5.700 0.139 6.650 0.135 -0.004185
6.650 0.135 7.600 0.129 -0.005934
7.600 0.129 8.550 0.123 -0.006831
8.550 0.123 9.500 0.116 -0.007219
9.500 0.116 10.450 0.109 -0.007297
10.450 0.109 11.400 0.102 -0.007185
11.400 0.102 12.350 0.096 -0.006957
12.350 0.096 13.300 0.089 -0.006658
13.300 0.089 14.250 0.083 -0.006320
14.250 0.083 15.200 0.078 -0.005962
15.200 0.078 16.150 0.072 -0.005598
16.150 0.072 17.100 0.067 -0.005237
17.100 0.067 18.050 0.063 -0.004885
18.050 0.063 19.000 0.059 -0.004546
19.000 0.059 20.900 0.051 -0.004071
20.900 0.051 22.800 0.044 -0.003497
22.800 0.044 24.700 0.038 -0.002995
24.700 0.038 26.600 0.034 -0.002563
26.600 0.034 28.500 0.029 -0.002194
28.500 0.029 30.400 0.026 -0.001880
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Below Base
21.000 0.311 25.000 0.700 0.097085
25.000 1.059 44.000 4.691 0.191205
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 8.00
2 19.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 19.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 5.00 5.00 0.0 8.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 12.0 foot or meter
First Suitable Pile: W10X88: E (ksi)=29000.0, | (in4)/pile=534.0
File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall P\Wall P Finall.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM
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19 ft high wall
Wall P 12 ft pile spacing

Depth(ft)
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- 35 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensedto AS AECOM Date: 2/18/2016
File: C:\Users\alok_sharma\Desktop\Analysis Files - I64\Wall P\Wall P Finall.sh8

Wall Height=19.0 Pile Diameter=3.0 Pile Spacing=12.0 Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=10.65 Min. Pile Length=29.65
MOMENT IN PILE: Max. Moment=191.66 per Pile Spacing=12.0 at Depth=18.08

PILE SELECTION:
Request Min. Section Modulus = 96.8 in3/pile=1586.22 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
W10X88 (0.02) HP12X84 (0.02) W12X72 (0.02) HP13X73(0.02) HP14X73 (0.02)
W14X68 (0.02) W16X67 (0.01) HP16X88 (0.01) W16X89 (0.01) HP16X101 (0.01)
W16X100 (0.01) HP16X121 (0.01) W18X55 (0.01) HP18X135 (0.01)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 5.0 15.0 12.0 45.1* 43.6 11.7 115 14.4
2. Tieback 10.0 15.0 12.0 74.7 72.1 19.3 8.9 23.8

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.054 18.000 0.695 0.035632
18.000 1.112 19.000 1.165 0.052796
* Below Base
19.000 1.162 20.000 1.227 0.064630
20.000 1.223 25.000 1.358 0.027079
25.000 0.861 44.000 1.224 0.019102
* Sur- charge

0.000 0.000 0.950 0.054 0.057132


alok.sharma
Text Box
19 ft high wall 
12 ft pile spacing


0.950 0.054 1.900 0.096 0.044392
1.900 0.096 2.850 0.123 0.027597
2.850 0.123 3.800 0.136 0.013759
3.800 0.136 4.750 0.140 0.004546
4.750 0.140 5.700 0.139 -0.001005
5.700 0.139 6.650 0.135 -0.004185
6.650 0.135 7.600 0.129 -0.005934
7.600 0.129 8.550 0.123 -0.006831
8.550 0.123 9.500 0.116 -0.007219
9.500 0.116 10.450 0.109 -0.007297
10.450 0.109 11.400 0.102 -0.007185
11.400 0.102 12.350 0.096 -0.006957
12.350 0.096 13.300 0.089 -0.006658
13.300 0.089 14.250 0.083 -0.006320
14.250 0.083 15.200 0.078 -0.005962
15.200 0.078 16.150 0.072 -0.005598
16.150 0.072 17.100 0.067 -0.005237
17.100 0.067 18.050 0.063 -0.004885
18.050 0.063 19.000 0.059 -0.004546
19.000 0.059 20.900 0.051 -0.004071
20.900 0.051 22.800 0.044 -0.003497
22.800 0.044 24.700 0.038 -0.002995
24.700 0.038 26.600 0.034 -0.002563
26.600 0.034 28.500 0.029 -0.002194
28.500 0.029 30.400 0.026 -0.001880
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Below Base
21.000 0.311 25.000 0.700 0.097085
25.000 1.059 44.000 4.691 0.191205
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 12.00
2 19.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 19.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 5.00 5.00 0.0 12.00
2 10.00 5.00 0.0 12.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 8.0 foot or meter
First Suitable Pile: W10X100: E (ksi)=29000.0, | (in4)/pile=623.0
File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall P\Wall P Finall.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM
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- 35 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensedto AS AECOM Date: 2/18/2016

File: C:\Users\alok_sharma\Desktop\Analysis Files - I64\Wall P\Wall P Finall.sh8

Wall Height=15.0 Pile Diameter=3.0 Pile Spacing=8.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=14.23 Min. Pile Length=29.23
MOMENT IN PILE: Max. Moment=218.31 per Pile Spacing=8.0 at Depth=14.86

PILE SELECTION:

Request Min. Section Modulus = 110.3 in3/pile=1806.76 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
W10X100 (-0.71) W12X87 (-0.59) HP13X87 (-0.58) HP14X89 (-0.49) W14X74 (-0.55)
W16X67 (-0.46) HP16X88 (-0.40) W16X89 (-0.34) HP16X101 (-0.34) W16X100 (-0.30)
HP16X121 (-0.28) W18X65 (-0.41) HP18X135 (-0.20) W18X130 (-0.18)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 5.0 15.0 8.0 59.7 57.7 154 8.5 19.0
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope

* Above Base
0.000 0.069 14.000 0.532 0.033035
14.000 0.865 15.000 0.918 0.052796

* Below Base
15.000 0.920 16.000 0.977 0.056557
16.000 0.976 21.000 1.110 0.026694
21.000 0.702 40.000 1.066 0.019153

* Water Pres.
16.000 0.000 20.000 0.250 0.062400
20.000 0.250 135.000 0.250 0.000000

* Sur- charge


alok.sharma
Text Box
15 ft high wall 
8 ft pile spacing


0.000 0.000 0.750 0.044 0.058064
0.750 0.044 1.500 0.081 0.049435
1.500 0.081 2.250 0.108 0.036367
2.250 0.108 3.000 0.125 0.023451
3.000 0.125 3.750 0.135 0.013086
3.750 0.135 4.500 0.140 0.005660
4.500 0.140 5.250 0.140 0.000657
5.250 0.140 6.000 0.138 -0.002599
6.000 0.138 6.750 0.135 -0.004668
6.750 0.135 7.500 0.130 -0.005947
7.500 0.130 8.250 0.125 -0.006702
8.250 0.125 9.000 0.120 -0.007109
9.000 0.120 9.750 0.114 -0.007280
9.750 0.114 10.500 0.109 -0.007292
10.500 0.109 11.250 0.103 -0.007196
11.250 0.103 12.000 0.098 -0.007026
12.000 0.098 12.750 0.093 -0.006807
12.750 0.093 13.500 0.088 -0.006555
13.500 0.088 14.250 0.083 -0.006283
14.250 0.083 15.000 0.079 -0.006000
15.000 0.079 16.500 0.071 -0.005569
16.500 0.071 18.000 0.063 -0.005004
18.000 0.063 19.500 0.056 -0.004469
19.500 0.056 21.000 0.050 -0.003974
21.000 0.050 22.500 0.045 -0.003524
22.500 0.045 24.000 0.040 -0.003119
24.000 0.040 25.500 0.036 -0.002759
25.500 0.036 27.000 0.033 -0.002439
27.000 0.033 28.500 0.029 -0.002157
28.500 0.029 30.000 0.027 -0.001910
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Below Base
21.000 0.311 25.000 0.700 0.097085
25.000 1.059 44.000 4.691 0.191205
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 8.00
2 15.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 15.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 5.00 5.00 0.0 8.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 9.0 foot or meter
First Suitable Pile: W4X13: E (ksi)=29000.0, | (in4)/pile=11.3
File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall R- Top Down\Wall R STA 21.ep8.sh8.Ip8.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM



Wall R
STA 21450 9 ft pile spacing
Depth(ft)
r 0

0 1 ksf
- 10 \ |

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM Date: 2/18/2016
File: C:\Users\alok_sharma\Desktop\Analysis Files - I64\Wall R- Top Down\Wall R STA 21.ep8.sh8.Ip8.sh8

Wall Height=6.0 Pile Diameter=3.0 Pile Spacing=9.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=2.90 (5~10ft is recommended!!!) Min. Pile Length=8.90
MOMENT IN PILE: Max. Moment=6.09 per Pile Spacing=9.0 at Depth=5.70

VERTICAL BEARING CAPACITY: Vertical Loading=11.3, Resistance=46.5, Vertical Factor of Safety=4.11

PILE SELECTION:

Request Min. Section Modulus = 3.1 in3/pile=50.41 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
W4X13 (-0.10) W5X16 (-0.05) W6X8.5 (-0.08) HP8X36 (-0.01) W8X10 (-0.04)
HP10X42 (-0.01) W10X12 (-0.02) HP12X53(0.00) W12X14 (-0.01) HP13X60 (0.00)
HP14X73 (0.00) W14X22 (-0.01) W16X26 (0.00) HP16X88 (0.00)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 3.0 15.0 9.0 43.7 42.2 11.3 2.9 13.9
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 6.000 0.230 0.038407
* Below Base
6.000 0.313 8.000 0.426 0.056429
8.000 0.311 54.000 1.119 0.017550
* Sur- charge
0.000 0.000 0.300 0.012 0.039611
0.300 0.012 0.600 0.023 0.038569

0.600 0.023 0.900 0.034 0.036584



0.900 0.034 1.200 0.045 0.033839
1.200 0.045 1.500 0.054 0.030561
1.500 0.054 1.800 0.062 0.026984
1.800 0.062 2.100 0.069 0.023320
2.100 0.069 2.400 0.075 0.019742
2.400 0.075 2.700 0.080 0.016370
2.700 0.080 3.000 0.084 0.013281
3.000 0.084 3.300 0.087 0.010513
3.300 0.087 3.600 0.089 0.008074
3.600 0.089 3.900 0.091 0.005954
3.900 0.091 4.200 0.092 0.004130
4.200 0.092 4.500 0.093 0.002573
4.500 0.093 4.800 0.093 0.001252
4.800 0.093 5.100 0.093 0.000137
5.100 0.093 5.400 0.093 -0.000800
5.400 0.093 5.700 0.093 -0.001585
5.700 0.093 6.000 0.092 -0.002240
6.000 0.092 6.600 0.090 -0.003009
6.600 0.090 7.200 0.088 -0.003758
7.200 0.088 7.800 0.085 -0.004256
7.800 0.085 8.400 0.083 -0.004573
8.400 0.083 9.000 0.080 -0.004759
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Below Base
8.000 0.874 9.000 0.866 -0.007923
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 9.00
2 6.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 6.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 3.00 33.00 0.0 9.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 12.0 foot or meter
First Suitable Pile: W4X13: E (ksi)=29000.0, | (in4)/pile=11.3
File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall R- Top Down\Wall R STA 21.ep8.sh8.Ip8.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM



Wall R
STA 21+00 12 ft pile spacing
Depth(ft)
r 0
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- 10 ‘ |

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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File: C:\Users\alok_sharma\Desktop\Analysis Files - I64\Wall R- Top Down\Wall R STA 21.ep8.sh8.Ip8.sh8

Wall Height=6.0 Pile Diameter=3.0 Pile Spacing=12.0 Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=3.03 (5~10ft is recommended!!!) Min. Pile Length=9.03
MOMENT IN PILE: Max. Moment=7.61 per Pile Spacing=12.0 at Depth=5.65

VERTICAL BEARING CAPACITY: Vertical Loading=15.3, Resistance=46.7, Vertical Factor of Safety=3.06

PILE SELECTION:

Request Min. Section Modulus = 3.8 in3/pile=62.97 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
W4X13 (-0.13) W5X16 (-0.07) W6X8.5 (-0.10) HP8X36 (-0.01) W8X10 (-0.05)
HP10X42 (-0.01) W10X12 (-0.03) HP12X53(0.00) W12X14 (-0.02) HP13X60 (0.00)
HP14X73 (0.00) W14X22 (-0.01) W16X26 (0.00) HP16X88 (0.00)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 3.0 15.0 12.0 59.0 57.0 15.3 2.9 18.8
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 6.000 0.230 0.038407
* Below Base
6.000 0.313 8.000 0.426 0.056429
8.000 0.311 54.000 1.119 0.017550
* Sur- charge
0.000 0.000 0.300 0.012 0.039611
0.300 0.012 0.600 0.023 0.038569

0.600 0.023 0.900 0.034 0.036584



0.900 0.034 1.200 0.045 0.033839

1.200 0.045 1.500 0.054 0.030561
1.500 0.054 1.800 0.062 0.026984
1.800 0.062 2.100 0.069 0.023320
2.100 0.069 2.400 0.075 0.019742
2.400 0.075 2.700 0.080 0.016370
2.700 0.080 3.000 0.084 0.013281
3.000 0.084 3.300 0.087 0.010513
3.300 0.087 3.600 0.089 0.008074
3.600 0.089 3.900 0.091 0.005954
3.900 0.091 4.200 0.092 0.004130
4.200 0.092 4.500 0.093 0.002573
4.500 0.093 4.800 0.093 0.001252
4.800 0.093 5.100 0.093 0.000137
5.100 0.093 5.400 0.093 -0.000800
5.400 0.093 5.700 0.093 -0.001585
5.700 0.093 6.000 0.092 -0.002240
6.000 0.092 6.600 0.090 -0.003009
6.600 0.090 7.200 0.088 -0.003758
7.200 0.088 7.800 0.085 -0.004256
7.800 0.085 8.400 0.083 -0.004573
8.400 0.083 9.000 0.080 -0.004759
9.000 0.080 9.600 0.077 -0.004849
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Below Base
8.000 0.874 9.000 0.866 -0.007923
9.000 0.608 12.000 1.102 0.164552
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 12.00
2 6.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 6.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 3.00 45.00 0.0 12.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Depth(ft)
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 9.0 foot or meter
First Suitable Pile: W5X16: E (ksi)=29000.0, | (in4)/pile=21.4
File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall R- Top Down\Wall R STA 24+50.ep8.sh8.Ip8
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File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall R- Top Down\Wall R STA 24+50.ep8.sh8.Ip8

Wall Height=10.0 Pile Diameter=3.0 Pile Spacing=9.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=3.58 (5~10ft is recommended!!!) Min. Pile Length=13.58
MOMENT IN PILE: Max. Moment=14.08 per Pile Spacing=9.0 at Depth=8.97

VERTICAL BEARING CAPACITY: Vertical Loading=10.7, Resistance=21221.9, Vertical Factor of Safety=1977.73

PILE SELECTION:

Request Min. Section Modulus = 7.1 in3/pile=116.55 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
W5X16 (-0.09) W6X12 (-0.09) HP8X36 (-0.02) W=8X10 (-0.07) HP10X42 (-0.01)
W10X12 (-0.04) HP12X53 (-0.01) W12X14 (-0.02) HP13X60 (0.00) HP14X73 (0.00)
W14X22 (-0.01) W16X26 (-0.01) HP16X88 (0.00) W16X89 (0.00)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 5.0 15.0 9.0 41.5 40.0 10.7 4.8 13.2
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 10.000 0.384 0.038407
* Below Base
10.000 0.416 11.000 0.453 0.036637
11.000 0.453 20.000 0.632 0.019934
* Sur- charge
0.000 0.000 0.500 0.020 0.039301
0.500 0.020 1.000 0.038 0.036528

1.000 0.038 1.500 0.054 0.031671



1.500 0.054 2.000 0.067 0.025761

2.000 0.067 2.500 0.077 0.019757
2.500 0.077 3.000 0.084 0.014300
3.000 0.084 3.500 0.089 0.009688
3.500 0.089 4.000 0.091 0.005976
4.000 0.091 4.500 0.093 0.003082
4.500 0.093 5.000 0.093 0.000873
5.000 0.093 5.500 0.093 -0.000789
5.500 0.093 6.000 0.092 -0.002026
6.000 0.092 6.500 0.091 -0.002937
6.500 0.091 7.000 0.089 -0.003601
7.000 0.089 7.500 0.087 -0.004076
7.500 0.087 8.000 0.085 -0.004409
8.000 0.085 8.500 0.082 -0.004632
8.500 0.082 9.000 0.080 -0.004771
9.000 0.080 9.500 0.077 -0.004845
9.500 0.077 10.000 0.075 -0.004870
10.000 0.075 11.000 0.070 -0.004835
11.000 0.070 12.000 0.065 -0.004705
12.000 0.065 13.000 0.061 -0.004511
13.000 0.061 14.000 0.057 -0.004280

PASSIVE PRESSURES:

Z1 P1 z2 P2 Slope
* Below Base
10.000 0.000 11.000 0.330 0.330000
11.000 0.330 13.000 0.688 0.178800
13.000 0.753 16.000 1.027 0.091028
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 9.00
2 10.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 10.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 5.00 20.00 0.0 9.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 9.0 foot or meter
First Suitable Pile: HP8X36: E (ksi)=29000.0, | (in4)/pile=119.0
File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall R- Top Down\Wall R STA 28 15 height.ep8.sh8
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File: C:\Users\alok_sharma\Desktop\Analysis Files - I64\Wall R- Top Down\Wall R STA 28 15 height.ep8.sh8

Wall Height=15.0 Pile Diameter=3.0 Pile Spacing=9.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=7.66 Min. Pile Length=22.66
MOMENT IN PILE: Max. Moment=48.33 per Pile Spacing=9.0 at Depth=14.52

VERTICAL BEARING CAPACITY: Vertical Loading=17.4, Resistance=21234.3, Vertical Factor of Safety=1218.04

PILE SELECTION:
Request Min. Section Modulus = 24.4 in3/pile=399.98 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
HP8X36 (0.04) W=8X31 (0.04) HP10X42 (0.02) W10X26 (0.03) HP12X53 (0.01)
W12X22 (0.03) HP13X60 (0.01) HP14X73(0.01) W14X22 (0.02) W16X26 (0.02)
HP16X88 (0.00) W16X89 (0.00) HP16X101 (0.00) W16X100 (0.00)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 5.0 15.0 9.0 28.7* 27.7 7.4 8.5 9.1
2. Tieback 10.0 15.0 9.0 38.6 37.3 10.0 6.0 12.3

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 13.000 0.499 0.038407
13.000 0.783 15.000 0.891 0.053976
* Below Base
15.000 0.891 17.000 0.997 0.052726
17.000 0.997 20.000 1.072 0.025235

20.000 0.669 35.000 0.937 0.017840



* Sur- charge
0.000 0.000 0.750 0.029 0.038709
0.750 0.029 1.500 0.054 0.032957
1.500 0.054 2.250 0.072 0.024245
2.250 0.072 3.000 0.084 0.015634
3.000 0.084 3.750 0.090 0.008724
3.750 0.090 4.500 0.093 0.003773
4.500 0.093 5.250 0.093 0.000438
5.250 0.093 6.000 0.092 -0.001733
6.000 0.092 6.750 0.090 -0.003112
6.750 0.090 7.500 0.087 -0.003965
7.500 0.087 8.250 0.083 -0.004468
8.250 0.083 9.000 0.080 -0.004739
9.000 0.080 9.750 0.076 -0.004853
9.750 0.076 10.500 0.073 -0.004862
10.500 0.073 11.250 0.069 -0.004797
11.250 0.069 12.000 0.065 -0.004684
12.000 0.065 12.750 0.062 -0.004538
12.750 0.062 13.500 0.059 -0.004370
13.500 0.059 14.250 0.056 -0.004189
14.250 0.056 15.000 0.053 -0.004000
15.000 0.053 16.500 0.047 -0.003713
16.500 0.047 18.000 0.042 -0.003336
18.000 0.042 19.500 0.038 -0.002979
19.500 0.038 21.000 0.034 -0.002649
21.000 0.034 22.500 0.030 -0.002349
22.500 0.030 24.000 0.027 -0.002079
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Below Base
15.000 0.000 17.000 0.430 0.214975
17.000 0.430 18.000 0.531 0.100553
18.000 0.561 21.000 0.485 -0.025377
21.000 1.136 24.000 1.416 0.093181
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 9.00
2 15.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 15.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 5.00 6.50 0.0 9.00
2 10.00 6.50 0.0 9.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 12.0 foot or meter
First Suitable Pile: W8X58: E (ksi)=29000.0, | (in4)/pile=228.0
File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall R- Top Down\Wall R STA 28 15 height.ep8.sh8
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Wall Height=15.0 Pile Diameter=3.0 Pile Spacing=12.0 Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=14.95 Min. Pile Length=29.95
MOMENT IN PILE: Max. Moment=102.51 per Pile Spacing=12.0 at Depth=19.00

VERTICAL BEARING CAPACITY: Vertical Loading=23.1, Resistance=21248.1, Vertical Factor of Safety=918.30

PILE SELECTION:
Request Min. Section Modulus = 51.8 in3/pile=848.39 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
W8X58 (0.03) HP10X57 (0.02) W10X49 (0.02) HP12X53 (0.02) W12X45 (0.02)
HP13X60 (0.01) HP14X73(0.01) W14X38 (0.02) W16X36 (0.01) HP16X88 (0.01)
W16X89 (0.00) HP16X101 (0.00) W16X100 (0.00) HP16X121 (0.00)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 5.0 15.0 12.0 34.5* 33.3 8.9 8.5 11.0
2. Tieback 10.0 15.0 12.0 54.9 53.0 14.2 6.0 175

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 15.000 0.576 0.038407
* Below Base
15.000 0.576 19.000 0.730 0.038407
19.000 1.145 23.000 1.359 0.053407
23.000 1.361 26.000 1.433 0.023988

26.000 0.900 41.000 1.168 0.017847



* Sur- charge
0.000 0.000 0.750 0.029 0.038709
0.750 0.029 1.500 0.054 0.032957
1.500 0.054 2.250 0.072 0.024245
2.250 0.072 3.000 0.084 0.015634
3.000 0.084 3.750 0.090 0.008724
3.750 0.090 4.500 0.093 0.003773
4.500 0.093 5.250 0.093 0.000438
5.250 0.093 6.000 0.092 -0.001733
6.000 0.092 6.750 0.090 -0.003112
6.750 0.090 7.500 0.087 -0.003965
7.500 0.087 8.250 0.083 -0.004468
8.250 0.083 9.000 0.080 -0.004739
9.000 0.080 9.750 0.076 -0.004853
9.750 0.076 10.500 0.073 -0.004862
10.500 0.073 11.250 0.069 -0.004797
11.250 0.069 12.000 0.065 -0.004684
12.000 0.065 12.750 0.062 -0.004538
12.750 0.062 13.500 0.059 -0.004370
13.500 0.059 14.250 0.056 -0.004189
14.250 0.056 15.000 0.053 -0.004000
15.000 0.053 16.500 0.047 -0.003713
16.500 0.047 18.000 0.042 -0.003336
18.000 0.042 19.500 0.038 -0.002979
19.500 0.038 21.000 0.034 -0.002649
21.000 0.034 22.500 0.030 -0.002349
22.500 0.030 24.000 0.027 -0.002079
24.000 0.027 25.500 0.024 -0.001839
25.500 0.024 27.000 0.022 -0.001626
27.000 0.022 28.500 0.020 -0.001438
28.500 0.020 30.000 0.018 -0.001273
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Below Base
21.000 0.000 23.000 0.445 0.222532
23.000 0.445 26.000 0.641 0.065284
26.000 0.940 27.000 1.106 0.165636
27.000 1.141 30.000 1.473 0.110545
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 12.00
2 15.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 15.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 5.00 5.50 0.0 12.00
2 10.00 5.50 0.0 12.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 9.0 foot or meter
First Suitable Pile: W8X58: E (ksi)=29000.0, | (in4)/pile=228.0
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM



Wall R
STA 28+00 9 ft pile spacing

Depth(ft)
-0

- 10
15
20

25

- 30

0 1 ksf

% <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensedto AS AECOM Date: 2/18/2016
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Wall Height=21.0 Pile Diameter=3.0 Pile Spacing=9.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=8.86 Min. Pile Length=29.86
MOMENT IN PILE: Max. Moment=90.66 per Pile Spacing=9.0 at Depth=20.43

VERTICAL BEARING CAPACITY: Vertical Loading=28.0, Resistance=21242.2, Vertical Factor of Safety=758.93

PILE SELECTION:
Request Min. Section Modulus = 45.8 in3/pile=750.35 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
WB8X58 (0.22) HP10X57 (0.17) W10X45 (0.20) HP12X53 (0.13) W12X40 (0.16)
HP13X60 (0.10) HP14X73(0.07) W14X34 (0.15) W16X31(0.13) HP16X88 (0.04)
W16X89 (0.04) HP16X101 (0.04) W16X100 (0.03) HP16X121 (0.03)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 8.0 15.0 9.0 51.8* 50.1 134 114 16.5
2. Tieback 15.0 15.0 9.0 56.3 54.4 14.6 7.8 17.9

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 19.000 0.730 0.038407
19.000 1.141 21.000 1.256 0.057287
* Below Base
21.000 1.251 23.000 1.360 0.054216
23.000 1.361 26.000 1.433 0.023988

26.000 0.900 41.000 1.168 0.017847



* Sur- charge
0.000 0.000 1.050 0.040 0.037733
1.050 0.040 2.100 0.069 0.027829
2.100 0.069 3.150 0.085 0.015707
3.150 0.085 4.200 0.092 0.006597
4.200 0.092 5.250 0.093 0.001048
5.250 0.093 6.300 0.091 -0.002033
6.300 0.091 7.350 0.087 -0.003657
7.350 0.087 8.400 0.083 -0.004459
8.400 0.083 9.450 0.078 -0.004795
9.450 0.078 10.500 0.073 -0.004864
10.500 0.073 11.550 0.068 -0.004776
11.550 0.068 12.600 0.063 -0.004599
12.600 0.063 13.650 0.058 -0.004370
13.650 0.058 14.700 0.054 -0.004114
14.700 0.054 15.750 0.050 -0.003847
15.750 0.050 16.800 0.046 -0.003579
16.800 0.046 17.850 0.043 -0.003317
17.850 0.043 18.900 0.039 -0.003066
18.900 0.039 19.950 0.036 -0.002827
19.950 0.036 21.000 0.034 -0.002602
21.000 0.034 23.100 0.029 -0.002294
23.100 0.029 25.200 0.025 -0.001933
25.200 0.025 27.300 0.021 -0.001627
27.300 0.021 29.400 0.018 -0.001370
29.400 0.018 31.500 0.016 -0.001156
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Below Base
21.000 0.000 23.000 0.445 0.222532
23.000 0.445 26.000 0.641 0.065284
26.000 0.940 27.000 1.106 0.165636
27.000 1.141 30.000 1.473 0.110545
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 9.00
2 21.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 21.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 8.00 5.50 0.0 9.00
2 15.00 5.50 0.0 9.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in



Wall R
STA 32+00 9 ft pile spacing
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Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 9.0 foot or meter
First Suitable Pile: HP8X36: E (ksi)=29000.0, | (in4)/pile=119.0
File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall R- Top Down\Wall R.ep8.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM



Wall R
STA 32+00 9 ft pile spacing

Depth(ft)
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L35 \ |

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM Date: 2/18/2016
File: C:\Users\alok_sharma\Desktop\Analysis Files - I64\Wall R- Top Down\Wall R.ep8.sh8

Wall Height=23.0 Pile Diameter=3.0 Pile Spacing=9.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=7.83 Min. Pile Length=30.83
MOMENT IN PILE: Max. Moment=47.48 per Pile Spacing=9.0 at Depth=7.99

VERTICAL BEARING CAPACITY: Vertical Loading=29.8, Resistance=71.8, Vertical Factor of Safety=2.41

PILE SELECTION:
Request Min. Section Modulus = 24.0 in3/pile=392.93 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
HP8X36 (0.17) W8X28 (0.21) HP10X42 (0.10) W10X26 (0.14) HP12X53 (0.05)
W12X22 (0.13) HP13X60 (0.04) HP14X73(0.03) W14X22 (0.10) W16X26 (0.07)
HP16X88 (0.02) W16X89 (0.02) HP16X101 (0.02) W16X100 (0.01)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 8.0 15.0 9.0 58.2* 56.2 15.1 12.9 18.5
2. Tieback 18.0 15.0 9.0 56.9 55.0 14.7 7.7 18.1

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 23.000 0.883 0.038407
* Below Base
23.000 0.883 27.000 1.037 0.038407
27.000 1.627 32.000 1.757 0.025895
* Sur- charge

0.000 0.000 1.150 0.043 0.037351



1.150 0.043 2.300 0.073 0.026044

2.300 0.073 3.450 0.088 0.013221
3.450 0.088 4.600 0.093 0.004425
4.600 0.093 5.750 0.093 -0.000491
5.750 0.093 6.900 0.089 -0.003009
6.900 0.089 8.050 0.084 -0.004219
8.050 0.084 9.200 0.079 -0.004730
9.200 0.079 10.350 0.073 -0.004864
10.350 0.073 11.500 0.068 -0.004789
11.500 0.068 12.650 0.062 -0.004598
12.650 0.062 13.800 0.057 -0.004346
13.800 0.057 14.950 0.053 -0.004063
14.950 0.053 16.100 0.048 -0.003770
16.100 0.048 17.250 0.044 -0.003479
17.250 0.044 18.400 0.041 -0.003196
18.400 0.041 19.550 0.037 -0.002928
19.550 0.037 20.700 0.034 -0.002675
20.700 0.034 21.850 0.032 -0.002440
21.850 0.032 23.000 0.029 -0.002224
23.000 0.029 25.300 0.025 -0.001933
25.300 0.025 27.600 0.021 -0.001601
27.600 0.021 29.900 0.018 -0.001327
29.900 0.018 32.200 0.015 -0.001102
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Below Base
23.000 0.027 27.000 1.546 0.379651
27.000 0.783 29.000 1.010 0.113629
29.000 0.999 32.000 1.224 0.074837
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 9.00
2 23.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 23.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 8.00 5.00 0.0 9.00
2 18.00 5.00 0.0 9.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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STA 32+00 12 ft pile spacing
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Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 12.0 foot or meter
First Suitable Pile: HP8X36: E (ksi)=29000.0, | (in4)/pile=119.0
File: C:\Users\alok_sharma\Desktop\Analysis Files - 164\Wall R- Top Down\Wall R.ep8.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM



Wall R
STA 32+00 12 ft pile spacing

Depth(ft)
-0

~ 10
15
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25

- 30 0 1 ksf

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto AS AECOM Date: 2/18/2016
File: C:\Users\alok_sharma\Desktop\Analysis Files - I64\Wall R- Top Down\Wall R.ep8.sh8

Wall Height=23.0 Pile Diameter=3.0 Pile Spacing=12.0 Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=5.02 Min. Pile Length=28.02
MOMENT IN PILE: Max. Moment=51.08 per Pile Spacing=12.0 at Depth=16.02

VERTICAL BEARING CAPACITY: Vertical Loading=40.5, Resistance=66.5, Vertical Factor of Safety=1.64

PILE SELECTION:
Request Min. Section Modulus = 25.8 in3/pile=422.79 cm3/pile, Fy= 36 ksi = 248 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)
HP8X36 (0.00) W=8X31 (0.00) HP10X42 (0.00) W10X26 (0.00) HP12X53 (0.00)
W12X26 (0.00) HP13X60 (0.00) HP14X73(0.00) W14X22 (0.00) W16X26 (0.00)
HP16X88 (0.00) W16X89 (0.00) HP16X101 (0.00) W16X100 (0.00)

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 5.0 15.0 12.0 38.8* 37.4 10.0 145 12.3
2. Tieback 12.0 15.0 12.0 52.8 51.0 13.7 10.8 16.8
3. Tieback 20.0 15.0 12.0 65.1 62.9 16.8 6.7 20.7

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 23.000 0.883 0.038407
* Below Base
23.000 0.883 27.000 1.037 0.038407
27.000 1.627 32.000 1.757 0.025895

* Sur- charge



0.000 0.000 1.150 0.043 0.037351
1.150 0.043 2.300 0.073 0.026044
2.300 0.073 3.450 0.088 0.013221
3.450 0.088 4.600 0.093 0.004425
4.600 0.093 5.750 0.093 -0.000491
5.750 0.093 6.900 0.089 -0.003009
6.900 0.089 8.050 0.084 -0.004219
8.050 0.084 9.200 0.079 -0.004730
9.200 0.079 10.350 0.073 -0.004864
10.350 0.073 11.500 0.068 -0.004789
11.500 0.068 12.650 0.062 -0.004598
12.650 0.062 13.800 0.057 -0.004346
13.800 0.057 14.950 0.053 -0.004063
14.950 0.053 16.100 0.048 -0.003770
16.100 0.048 17.250 0.044 -0.003479
17.250 0.044 18.400 0.041 -0.003196
18.400 0.041 19.550 0.037 -0.002928
19.550 0.037 20.700 0.034 -0.002675
20.700 0.034 21.850 0.032 -0.002440
21.850 0.032 23.000 0.029 -0.002224
23.000 0.029 25.300 0.025 -0.001933
25.300 0.025 27.600 0.021 -0.001601
27.600 0.021 29.900 0.018 -0.001327
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Below Base
23.000 0.027 27.000 1.546 0.379651
27.000 0.783 29.000 1.010 0.113629
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 12.00
2 23.00 3.00
PASSIVE SPACING:
No. Z depth Spacing
1 23.00 6.00
EXTERNAL FORCE ACTING ON WALL (Pusing on Wall - Positive; Against Wall - Negative)
No. Z force Force Angle Spacing
1 5.00 5.00 0.0 12.00
2 12.00 5.00 0.0 12.00
3 20.00 5.00 0.0 12.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in



Appendix D

e Allpile Output



Wall “P”



VERTICAL ANALYSIS Figure 1

Loads:
Load Factor for Vertical Loads= 1.0
Load Factor for Lateral Loads= 1.0
Loads Supported by Pile Cap=0 %
Shear Condition: Static

(with Load Factor)
Vertical Load, Q= 90.6 -kp

Profile:
Pile Length, L= 20.0 -ft
Top Height, H= 0 -ft
Slope Angle, As=0
Batter Angle, Ab=0

Drilled Shaft (dia >24 in. or 61 cm)

Soil Data: Pile Data:

Depth Gamma Phi C K e50 or Dr  Nspt Depth Width Area Per. | E Weight
-ft -Ib/f3 -kp/f2_ -Ib/i3 % -ft -in -in2 -in -in4 -kpli2 -kp/f

0 105 20 0.001 49.8 1.62 4 0.0 36 1106.1 113.1 82550.9 3000 1.084
6 115 32 0.001 103.7 1.30 5 20.0

25 105 28 0.2 9.7 4.38 1

Vertical Capacity:
Weight above Ground= 0.00 Total Weight= 15.51-kp  *Soil Weight is not included
Side Resistance (Down)= 67.245-kp Side Resistance (Up)= 38.506-kp
Tip Resistance (Down)= 162.653-kp Tip Resistance (Up)= 0.000-kp
Total Ultimate Capacity (Down) Qult= 229.897-kp Total Ultimate Capacity (Up)= 54.016-kp
Total Allowable Capacity (Down) Qallow= 104.499-kp Total Allowable Capacity (Up) Qallow= 34.736-kp
OK! Qallow > Q

Settlement Calculation:
At Q=90.60-kp Settlement=0.04150-in
At Xallow=1.00-in Q= 207.34651-kp

Note: If the program cannot find a result or the result exceeds the upper limit. The result will be displayed as 99999.

ﬂ CivilTech -64
Software Wall P - 19 ft high wall - 8 ft pile spacing
(critical case for 20 ft deep drilled shaft in Wall P)


alok.sharma
Text Box
(critical case for 20 ft deep drilled shaft in Wall P)


VERTICAL ANALYSIS Figure 1

Loads:
Load Factor for Vertical Loads= 1.0
Load Factor for Lateral Loads= 1.0
Loads Supported by Pile Cap= 0 %
Shear Condition: Static

(with Load Factor)
Vertical Load, Q= 135.5 -kp

Profile:
Pile Length, L= 30.0 -ft
Top Height, H= 0 -ft
Slope Angle, As=0
Batter Angle, Ab=0

Drilled Shaft (dia >24 in. or 61 cm)

Soil Data: Pile Data:

Depth Gamma Phi C K e50 or Dr  Nspt Depth Width Area Per. | E Weight
-ft -Ib/f3 -kp/f2  -Ib/i3 % -ft -in -in2 -in -in4 -kpli2 -kp/f

0 105 20 0.001 49.8 1.62 4 0.0 36 1106.1 113.1 82550.9 3000 1.084
6 115 32 0.001 103.7 1.30 5 30.0

25 105 28 0.2 9.7 4.38 1

Vertical Capacity:
Weight above Ground= 0.00 Total Weight=21.94-kp  *Soil Weight is not included
Side Resistance (Down)= 158.489-kp Side Resistance (Up)= 94.697-kp
Tip Resistance (Down)=192.168-kp Tip Resistance (Up)= 0.000-kp
Total Ultimate Capacity (Down) Qult= 350.657-kp Total Ultimate Capacity (Up)= 116.637-kp
Total Allowable Capacity (Down) Qallow= 159.390-kp Total Allowable Capacity (Up) Qallow= 67.421-kp
OK! Qallow > Q

Settlement Calculation:
At Q= 135.50-kp Settlement= 0.03342-in
At Xallow= 1.00-in Q= 301.80634-kp

Note: If the program cannot find a result or the result exceeds the upper limit. The result will be displayed as 99999.

ﬂ CivilTech -64
Software Wall P - 19 ft high wall - 12 ft pile spacing
(only case for 30 ft deep drilled shaft in Wall P)


alok.sharma
Text Box
(only case for 30 ft deep drilled shaft in Wall P)


Wall “R”



VERTICAL ANALYSIS Figure 1

Loads:
Load Factor for Vertical Loads= 1.0
Load Factor for Lateral Loads= 1.0
Loads Supported by Pile Cap= 0 %
Shear Condition: Static

(with Load Factor)
Vertical Load, Q= 122.2 -kp

Profile:
Pile Length, L= 26.0 -ft
Top Height, H= 0 -ft
Slope Angle, As=0
Batter Angle, Ab=0

Drilled Shaft (dia >24 in. or 61 cm)

Soil Data: Pile Data:

Depth Gamma Phi C K e50 or Dr  Nspt Depth Width Area Per. | E Weight
-ft -Ib/f3 -kp/f2  -Ib/i3 % -ft -in -in2 -in -in4 -kpli2 -kp/f

0 105 20 0.2 49.8 1.62 4 0.0 36 1106.1 113.1 82550.9 3000 1.084
5 115 32.0 0.001 13.8 19.97 5 26.0

20 105 28 0.2 9.7 4.38 1

Vertical Capacity:
Weight above Ground= 0.00 Total Weight=18.92-kp  *Soil Weight is not included
Side Resistance (Down)=130.980-kp Side Resistance (Up)= 83.788-kp
Tip Resistance (Down)= 167.459-kp Tip Resistance (Up)= 0.000-kp
Total Ultimate Capacity (Down) Qult= 298.439-kp Total Ultimate Capacity (Up)= 102.710-kp
Total Allowable Capacity (Down) Qallow= 135.654-kp Total Allowable Capacity (Up) Qallow= 59.110-kp
OK! Qallow > Q

Settlement Calculation:
At Q= 122.20-kp Settlement= 0.03229-in
At Xallow= 1.00-in Q= 260.03427-kp

Note: If the program cannot find a result or the result exceeds the upper limit. The result will be displayed as 99999.

ﬂ CivilTech -64
Software Wall R - 15 ft Wall Height - 9 ft pile spacing
(critical case for 26 ft deep drilled shaft in Wall R)


alok.sharma
Text Box
(critical case for 26 ft deep drilled shaft in Wall R)


VERTICAL ANALYSIS Figure 1

Loads:
Load Factor for Vertical Loads= 1.0
Load Factor for Lateral Loads= 1.0
Loads Supported by Pile Cap= 0 %
Shear Condition: Static

(with Load Factor)
Vertical Load, Q= 135.8 -kp

Profile:
Pile Length, L= 30.0 -ft
Top Height, H= 0 -ft
Slope Angle, As=0
Batter Angle, Ab=0

Drilled Shaft (dia >24 in. or 61 cm)

Soil Data: Pile Data:

Depth Gamma Phi C K e50 or Dr  Nspt Depth Width Area Per. | E Weight
-ft -Ib/f3 -kp/f2  -Ib/i3 % -ft -in -in2 -in -in4 -kpli2 -kp/f

0 105 20 0.2 49.8 1.62 4 0.0 36 1106.1 113.1 82550.9 3000 1.084
5 115 32.0 0.001 13.8 19.97 5 30.0

20 105 28 0.2 9.7 4.38 1

Vertical Capacity:
Weight above Ground= 0.00 Total Weight=21.51-kp  *Soil Weight is not included
Side Resistance (Down)=172.144-kp Side Resistance (Up)=110.571-kp
Tip Resistance (Down)= 190.006-kp Tip Resistance (Up)= 0.000-kp
Total Ultimate Capacity (Down) Qult= 362.150-kp Total Ultimate Capacity (Up)= 132.086-kp
Total Allowable Capacity (Down) Qallow= 164.614-kp Total Allowable Capacity (Up) Qallow= 74.165-kp
OK! Qallow > Q

Settlement Calculation:
At Q= 135.75-kp Settlement= 0.02930-in
At Xallow= 1.00-in Q= 311.84909-kp

Note: If the program cannot find a result or the result exceeds the upper limit. The result will be displayed as 99999.

ﬂ CivilTech -64
Software Wall R - 21 ft Wall - 9 ft pile spacing
(only case for 30 ft deep drilled shaft in Wall R)


alok.sharma
Text Box
(only case for 30 ft deep drilled shaft in Wall R)


VERTICAL ANALYSIS Figure 1

Loads:
Load Factor for Vertical Loads= 1.0
Load Factor for Lateral Loads= 1.0
Loads Supported by Pile Cap= 0 %
Shear Condition: Static

(with Load Factor)
Vertical Load, Q= 185.0 -kp

Profile:
Pile Length, L= 35.0 -ft
Top Height, H= 0 -ft
Slope Angle, As=0
Batter Angle, Ab=0

Drilled Shaft (dia >24 in. or 61 cm)

Soil Data: Pile Data:

Depth Gamma Phi C K e50 or Dr  Nspt Depth Width Area Per. | E Weight
-ft -Ib/f3 -kp/f2  -Ib/i3 % -ft -in -in2 -in -in4 -kpli2 -kp/f

0 125 32 0.001 26.1 26.44 7 0.0 36 1106.1 113.1 82550.9 3000 1.084
4 105 20 0.001 49.8 1.62 4 35.0

9 115 32.0 0.001 13.8 19.97 5

28 105 28 0.2 9.7 4.38 1

Vertical Capacity:
Weight above Ground= 0.00 Total Weight=24.30-kp  *Soil Weight is not included
Side Resistance (Down)= 219.195-kp Side Resistance (Up)= 130.977-kp
Tip Resistance (Down)= 224.787-kp Tip Resistance (Up)= 0.000-kp
Total Ultimate Capacity (Down) Qult= 443.982-kp Total Ultimate Capacity (Up)= 155.274-kp
Total Allowable Capacity (Down) Qallow=201.810-kp Total Allowable Capacity (Up) Qallow= 86.531-kp
OK! Qallow > Q

Settlement Calculation:
At Q= 185.00-kp Settlement= 0.03573-in
At Xallow= 1.00-in Q= 381.88184-kp

Note: If the program cannot find a result or the result exceeds the upper limit. The result will be displayed as 99999.

ﬂ CivilTech -64
Software Wall R - 23 ft high wall - 12 ft pile spacing
(critical case for 35 ft deep drilled shaft in Wall R)


alok.sharma
Text Box
(critical case for 35 ft deep drilled shaft in Wall R)


Appendix E

e MSE Walls Ground Improvement Plan
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