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1 SUMMARY 

This report presents the results of the slope stability analyses for the Permit-Level Marana 
Regional Landfill Design. The report includes the following analyses: 
 

1. Slope stability during excavation prior to waste placement; 
2. Slope stability when the final fill elevations are attained and  
3. Slope stability during interim fill phase development. 

 
The following approach was used to analyze the global slope stability: 
 
• Select critical sections for analysis based on the most recent topography and preliminary 

grading plan; 
• Determine geotechnical parameters (density, shear strength) for materials involved in 

slope stability based on literature values or available laboratory test results for similar 
materials; 

• Calculate the static factor of safety for slope stability for selected critical cross-sections 
using the PCSTABL5M/STED slope stability program, and; 

• Evaluate the potential seismic displacement of the chosen design using procedures based 
on the Newmark Method. 

 
Based on the above approach, the static factors of safety were greater than 1.5 for both 
interim and final slopes and the estimated seismic displacement was less than one foot. 
 
The proposed final cover design concept for this site is a monolithic soil cover which will 
function as an evapotranspiration cover as discussed in Section 6.8 of the Solid Waste 
Facility Plan.  One of the many advantages of this type of cover system is that there are no 
weak planes resulting from a geosynthetic layer so slope stability is rarely a design issue. 
Final cover is also not proposed to be installed for a long period of time at this site and the 
actual borrow location for these cover soils has not been selected.  One of the selection 
criteria for final cover soil will be a demonstration that adequate slope stability is provided. 
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2 METHODOLOGY 

2.1 Static  

Two-dimensional analyses were performed on critical cross-sections to estimate the static 
factor of safety against failure and yield accelerations. The slope stability was analyzed using 
Bishop’s method for circular surfaces and Janbu’s method for block failure surfaces using the 
computer program PCSTABL5M with STED V.6.32 (Archilleos, 1988) developed at Purdue 
University. For each cross section, the program analyzes a range of potential failure surfaces 
and determines which is most critical by finding the minimum factor of safety. The factor of 
safety is defined as the ratio of forces or moments acting to preserve the slope stability 
(resisting forces) divided by the forces or moments acting to destabilize the slope (driving 
forces). A factor of safety of 1.0 indicates impending instability, while minimum factors of 
safety of 1.3 and 1.5 are generally accepted as adequate for static stability of interim (short-
term) and fully developed landfills respectively (U.S. EPA, 1988). The yield acceleration 
(ky), the seismic horizontal acceleration necessary to reduce the factor of safety to 1.0, was 
also evaluated using PCSTABL5M with STED V.6.32 for use in the deformation analyses. 

2.2 Seismic 

A bedrock acceleration of 0.07g was obtained from the Arizona Department of 
Transportation, Report Number AZ92-344, Development of Seismic Acceleration Contour 
Maps for Arizona, September 1992, for horizontal acceleration in bedrock with a 90 percent 
probability of not being exceeded in 250 years, See Appendix A of this report – Seismic 
Acceleration Contour Map.  In addition, an acceleration of 0.11g for the 2% chance of 
exceedance in 50 years (equivalent to 10% chance of exceedance in 250 years) was obtained 
using the online interactive mapping tools at the USGS website (2011) also included in 
Appendix A of this report. 

The Federal Subtitle D regulations 40 CFR §258.14 require demonstration of stability of 
containment systems for sites located in seismic impact zones, defined as an area with a 10 
percent or greater probability that the maximum horizontal acceleration in lithified earth 
material will exceed 0.1g in 250 years. Based on ADOT (1992), the site is not located in a 
seismic impact zone.  However, the peak ground acceleration indicated by USGS (2011) 
would be in the low end of the range of seismic impact zones. Slope stability under seismic 
conditions for this range of peak ground accelerations was evaluated as discussed further in 
this report.  
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For most landfills in Southwestern United States and other seismic impact zones, a pseudo-
static slope stability evaluation incorporating a seismic acceleration typically does not meet 
required factors of safety.  For these cases a more comprehensive deformation approach that 
demonstrates that the integrity of the liner system can be maintained under seismic loading is 
typically used with a maximum allowable displacement of one foot.  The seismic evaluation 
is based on the work of Makdisi and Seed (1977).  Their procedure uses the concept 
originally proposed by Newmark (1965) for calculating permanent deformations in dams and 
embankments.  The method assumes that a failure occurs on a well-defined slip surface (such 
as the liner interface in a landfill), and that the material behaves elastically at stress levels 
below yield and develops a plastic behavior (permanent deformations) above yield.  For a 
given potential sliding mass, when the induced acceleration in the failure mass (design 
horizontal seismic acceleration or kmax – see Section 3.2.5 of this report) exceeds the yield 
acceleration, movements are assumed to occur along the failure plane.  The overall 
deformation is obtained by summing the strains over the failure surface.  A yield 
acceleration, ky, was defined as the average acceleration producing a horizontal inertial force 
on a sliding mass that will result in a factor of safety of unity (1.0).  The ky for each 
geometric configuration was obtained by iteratively changing the input horizontal 
acceleration until a factor of safety between 0.99 and 1.01 was achieved.  Makdisi and Seed 
graphically summarized the amount of expected total displacement for earth embankments 
given the ratio of ky to kmax for various magnitude earthquakes.  This procedure was utilized 
to determine the expected displacement for the seismic event equivalent to a 10% chance of 
exceedance in 250 years.  
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3 SITE PARAMETERS 

Site parameters involving slope stability include slope geometry, material properties and site 
seismicity. Geometry consists of the lines and grades for proposed excavation and fill plans 
along the existing topography. Material parameters are the strength and unit weight of the 
various materials comprising the slopes. Seismic parameters include magnitude and bedrock 
acceleration. 

3.1 Geometry 

The geometry of the preliminary grading plans were reviewed to select critical cross-sections 
for slope stability analysis.  Five critical cross-sections were selected for evaluation as 
indicated on Figures T-1 through T-5. The first was the 3H:1V slope section proposed for the 
interior side slopes (Appendix B: Slope Stability – Prior to excavation placement). The 
second was the final 3H:1V refuse side slope with the 3H:1V interior slopes (Appendix C: 
Slope Stability - Fully Developed).  Finally, two interim conditions were analyzed: one with 
a thickness of 231 feet with a side slope of 4H:1V, (Appendix D of this report: Interim 
Phase), and a second with a smaller waste thickness, but with a narrower floor area similar to 
that expected for the initial lined cell area (Cell 1A).  Other cross-sections were evaluated 
and were determined to be less critical. 

3.2 Material Parameters 

3.2.1 Refuse 

The geotechnical engineering properties of refuse are difficult to determine because of the 
heterogeneous nature of the material. Properties are affected by the constituents of the waste, 
moisture content, placement methods, overburden load, waste-to-soil ratio, degree of 
decomposition, and other factors. Bray, et al (2009) indicated that there is considerable 
variability in the peak shear strengths reported for refuse in the literature, ranging from 0-80 
kPa cohesion and friction angles from 0-60°.  They indicated design strengths for static 
conditions ranging from φ = 33° with no cohesion (Kavazanjian, 1995) to φ = 35° with 25 
kPa cohesion (Eid et al, 2000) and indicated that dynamic strength may be higher (φ = 35-
38° per Augello et al (1998)).  The values utilized in the slope stability modeling were a 
friction angle of 33 degrees with a cohesion of 50 pounds per square foot for both static and 
seismic analyses. Regarding the densities of refuse, (Sharma, 1994) states densities can range 
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from 45 to 90 pounds per cubic foot (pcf). As is typical in slope stability evaluations, a value 
of 65 pcf was used in this analysis. 

3.2.2 Subgrade 

Subsurface conditions of the landfill have been evaluated in the geologic report.  The 
regional geology and geological borings do not indicate potential concerns such as Karst 
topography or weak unconsolidated layers.  Groundwater well and geotechnical boring logs, 
(Appendix W of the Solid Waste Facility Plan document), located in the Marana Regional 
Landfill footprint and immediate surrounding area, indicate that the subsurface soils in the 
proposed development area are predominately dense sandy silts/clays without evidence of 
liquefiable soils, large potential settlements, or other potential concerns.  Triaxial shear 
testing performed on a soil sample from a geotechnical boring in the southwest corner of the 
site (within the initial landfill module proposed for the site) indicated a value for the soil 
internal friction angle of 31 degrees.  A conservative shear strength value of 30 degrees for 
the soil internal friction angle was used in the stability analyses (McCarthy, 1982), which is 
considerably higher than the interfaces involving geosynthetic surfaces (see Section 3.2.4 of 
this report).  Therefore, it is the liner interface strength and not subsurface conditions that 
control the potential worst-case failure surfaces.  

3.2.3 Groundwater 

Groundwater within the potential failure mass can have a destabilizing effect on the slopes. 
In the case of the Marana Regional Landfill, groundwater will have no impact on the slope 
stability due to greater depth of the water table verses the subgrade excavation. Leachate 
generation is minimal and liquids that are generated will be collected and removed before 
hydrostatic forces can build up in the refuse mass. 

3.2.4 Liner 

The proposed lining system consists of the following typical section on the base and 
sideslopes (from bottom to top): 

 Compacted foundation (generally sandy clay) 

 Geosynthetic clay liner (GCL) 

 Single or double-sided textured high density polyethylene (HDPE) geomembrane 

 Geocomposite drainage layer 

 Operations layer consisting of two feet of on-site soils 
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The strength of the liner system is dependent on the weakest interface within the liner 
system.  Typical landfill liner systems incorporate a GCL liner that is reinforced by cross 
punched fibers between the geotextile components of the GCL to improve internal shear 
performance of the GCL material.  This results in significantly higher internal shear 
performance for reinforced GCLs compared with non-reinforced GCLs; however, under 
large displacements, the reinforcing fibers can be pulled out resulting in a relatively low 
residual strength.    

The conceptual design of the MRLF liner system incorporates an interface above the 
geomembrane component with peak shear strength lower than the peak internal shear 
strength of the reinforced GCL.  This results in a preferential weaker interface above the 
geomembrane where displacement would occur if there were movement; thus the residual 
strength of the GCL would not be realized.  Figure T6 illustrates the shear stress performance 
of typical internal GCL and other liner system interfaces at a variety of normal stresses.  The 
residual shear strength of the interface with the lowest peak shear strength at any given 
normal stress controls the overall strength of the liner system.  The bold line in Figure T6 
illustrates the shear strength envelope which was used for analyzing the liner system 
stability.  This envelope is below the residual shear strength of the interface with the lowest 
peak shear strength at any normal stress within the range expected for the MRLF liner design 
cross section. 

Based on manufacturer data from shear test data from actual geosynthetic materials similar to 
those proposed for this site, the interface which has the lowest peak shear strength is the 
interface between the geocomposite and the geomembrane (either smooth or textured).  This 
occurs throughout the range of normal loads anticipated for this site (0 to 15,000 psf).  
Therefore, the residual shear strength for the geocomposite/smooth geomembrane interface 
(φ = 14o; c = 0) was considered to be controlling for the stability analyses and a design 
strength envelope was identified that remains below this controlling strength throughout the 
range of normal loads anticipated, as shown by the bold line in Figure T6.  This design 
strength envelope is assigned in the model with no cohesion and a friction angle of 12 
degrees. 

3.2.5 Site Seismicity 

During a seismic event, the propagation of bedrock motions induces a sequence of cyclic 
shear stresses on the soil and refuse in a landfill.  Depending on the type and thickness of the 
layers, seismic acceleration may amplify or attenuate.  For sites underlain by stiff or 
cohesionless soils, bedrock acceleration should neither amplify or attenuate and therefore 
result in a similar acceleration at the base of the landfill. 

In this case, seismic response was evaluated using seismic response charts. Based on Singh 
and Sun (1995), bedrock accelerations through 100 feet of refuse fill will increase about 30 
to 40 percent for the range of bedrock accelerations at the Landfill. Using the upper bound of 
potential amplification from Harder (1991) and accounting for the depth of the actual sliding 
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mass (Kavazanjian and Matasovic, 1994), the kmax value can be as much as 50 percent 
greater than the bedrock acceleration. For this analysis a 50 percent increase in the bedrock 
acceleration was assumed to compute a kmax

 value ranging from 0.11g to 0.16g, depending on 
which reference source for seismic acceleration (ADOT or USGS) is considered. This 
potential amplification would occur at the top of the waste mass and would be more 
appropriate for analysis of cover stability; however, using a kmax value increased above the 
bedrock acceleration provides an extra factor of safety in the seismic stability analysis and 
was utilized for the estimation of anticipated displacements for configurations with lower 
yield accelerations (ky), using the Makdisi and Seed chart on Figure T7 (assuming the 
maximum earthquake magnitude shown on the chart).
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4 RESULTS 

Slope stability analyses were performed for the following conditions and types of potential 
failures: 

• The static factor of safety for a 3H:1V excavation slope using relatively conservative 
strength values is greater than 1.85 which is adequate for an interim condition.  
Potential seismic factors of safety were greater than 1.0 (i.e, ky exceeds kmax) and 
anticipated seismic displacement is less than 0.1 feet. 

• The static factor of safety for the final refuse slope is greater than 1.5.  Potential 
seismic displacement is well below the generally accepted 1.0 foot. 

• The static factor of safety for the interim waste fill configuration (230 feet) high and 
4H:1V slopes is greater than 1.6.  Potential seismic displacement is well below the 
generally accepted 1.0 foot. 

The results of the analyses are shown in the model output in Appendix B-F of this report and 
summarized in the tables below.  

Table T-1 
Static Slope Stability Analysis Results 

 

Configuration Analysis 

Minimum 
Factor of 
Safety 

Excavation Circular 1.87 

Interim - Small Depth Block 1.66 
Circular 1.68 

Interim - Large Depth Block 1.64 
Circular 1.84 

Final (SW Corner) Block 1.66 
Circular 1.96 

Final (NE Corner) Block 1.67 
Circular 1.63 
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Table T-2 
Seismic Slope Stability Analysis Results 

 

Configuration Analysis 

Yield 
Acceleration 

(Ky) (g) 
Anticipated Displacement (ft) 

(0.11g) (0.16g) 

Excavation Circular 0.24 None Predicted None 
Predicted 

Interim - Small 
Depth 

Block 0.13 None Predicted 0.13 
Circular 0.13 None Predicted 0.13 

Interim - Large 
Depth 

Block 0.12 None Predicted 0.33 
Circular 0.14 None Predicted 0.05 

Final (SW 
Corner) 

Block 0.25 None Predicted None 
Predicted 

Circular 0.22 None Predicted None 
Predicted 

Final (NE 
Corner) 

Block 0.15 None Predicted < 0.03 
Circular 0.14 None Predicted 0.05 
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5 CONCLUSIONS AND RECOMMENDATIONS 

Subgrade soil and geosynthetic interface strengths must be confirmed prior to construction 
and adjustments made to allowable grading if the shear strengths used in these analyses 
cannot be achieved.   Based on this evaluation, the proposed excavation and final grading 
design plans have adequate factors of safety and acceptable seismic displacements.  
Excavation slopes can be as steep as 3:1 (horizontal to vertical). Final refuse slopes can be as 
steep as 3H:1V and as high as 230 feet above the liner system floor providing that it is 
buttressed with at least a 36-foot deep excavation as shown on Figure T5.  Interim waste 
slopes can be 4:1 and 230 feet high if not buttressed and higher and/or steeper if buttressed 
against an excavation or waste slope.  If higher or steeper slopes are considered, additional 
slope stability evaluations for the proposed configuration should be performed. Drainage 
must be controlled to prevent water from flowing over excavation slopes to avoid rilling 
erosion of the excavation slopes and/or potential saturation of excavation slope soils.
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LIMITATIONS 

The services described in this report were performed consistent with generally accepted 
professional consulting principles and practices.  No other warranty, express or implied, is 
made.  These services were performed consistent with our agreement with our client.  This 
report is solely for the use and information of our client unless otherwise noted.  Any 
reliance on this report by a third party is at such party's sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated.  We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance of 
services.  We do not warrant the accuracy of information supplied by others, nor the use of 
segregated portions of this report. 
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APPENDIX A 
 

SEISMIC REFERENCE MATERIALS 



Marana Regional Landfill Site

with coefficient of 7% g



USGS Seismic Hazard Map for Marana Regional Landfill 32.4150 N, 111.2772 W 
Calculated Peak Acceleration = 11.231 %g

4/15/2011http://gldims.cr.usgs.gov/servlet/com.esri.esrimap.Esrimap?ServiceName=redirect&Form=...
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APPENDIX B 
 

SLOPE STABILITY – EXCAVATION 
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MRLF SWFP - 090250 Excavation - Non Seismic Circle
x:\projects\marana\090250 - swfp\_engineering\slope stability\mrlf - excavation non seismic circle.pl2   Run By: Carl Bueter, Cornerstone Environmen   4/27/2011   09:41AM
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b cde
fgh

ij
a

# FS
a 1.87
b 1.88
c 1.91
d 1.93
e 1.94
f 1.96
g 1.96
h 1.96
i 1.97
j 1.97

Soil
Desc.

Soil
Waste
Liner1
Liner2
Liner3

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
120.0
65.0
100.0
100.0
100.0

Saturated
Unit Wt.

(pcf)
120.0
65.0

100.0
100.0
100.0

Cohesion
Intercept

(psf)
0.0
50.0
0.0

700.0
1600.0

Friction
Angle
(deg)
30.0
33.0
9.0
9.0
3.0

Piez.
Surface

No.
0
0
0
0
0

PCSTABL5M/si  FSmin=1.87
Safety Factors Are Calculated By The Modified Janbu Method
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    Output Filename:          X:mrlf - excavation non seismic circle.OUT                            
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - excavation non seismic circle.PLT                            
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Excavation - Non Seismic Circle         
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        3 Top   Boundaries
        3 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1         90.00     111.44     290.00     107.44        1
        2        290.00     107.44     491.43     172.21        1
        3        491.43     172.21     791.43     172.21        1
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0      9.0    0.00       0.0      0
      4   100.0    100.0     700.0      9.0    0.00       0.0      0
      5   100.0    100.0    1600.0      3.0    0.00       0.0      0
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Irregular Surfaces, Has Been Specified.
    600 Trial Surfaces Have Been Generated.
     20 Surfaces Initiate From Each Of 30 Points Equally Spaced
    Along The Ground Surface Between  X = 265.00 ft.
                                 and  X = 315.00 ft.
    Each Surface Terminates Between   X = 491.43 ft.
                                and   X = 591.00 ft.
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y = 50.00 ft.
    30.00 ft. Line Segments Define Each Trial Failure Surface.
    Restrictions Have Been Imposed Upon The Angle Of Initiation.
    The Angle Has Been Restricted Between The Angles Of -22.0
    And   0.0 deg.
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following 12 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        301.21      111.04
        2        329.03       99.82
        3        356.52       87.81
        4        385.49       80.01
        5        412.79       67.57
        6        440.01       54.97
        7        469.91       52.43
        8        498.38       61.89
        9        516.56       85.75
       10        516.68      115.75
       11        517.71      145.73
       12        517.78      172.21
    Factor Of Safety For The Preceding Specified Surface = 11.492
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
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          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        268.45      107.87
              2        298.44      107.16
              3        327.70      113.80
              4        356.92      120.56
              5        386.10      127.53
              6        415.06      135.37
              7        443.83      143.86
              8        472.35      153.19
              9        498.61      167.69
             10        501.03      172.21
                ***     1.870   ***
               Individual data on the    11  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     21.6    105.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   2      8.4   1558.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   3     29.3  15366.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   4     29.2  24835.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   5     29.2  33649.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   6     29.0  40124.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   7     28.8  43726.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   8     28.5  44367.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   9     19.1  24470.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  10      7.2   5602.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  11      2.4    657.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        275.35      107.73
              2        305.20      104.82
              3        334.96      108.66
              4        364.60      113.29
              5        394.22      118.01
              6        423.08      126.21
              7        448.80      141.66
              8        474.40      157.30
              9        492.60      172.21
                ***     1.875   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        292.59      108.27
              2        322.49      105.81
              3        352.18      110.09
              4        381.75      115.16
              5        411.30      120.32
              6        440.03      128.96
              7        465.51      144.79
              8        490.87      160.81
              9        504.37      172.21
                ***     1.910   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        297.76      109.94
              2        327.66      107.47
              3        357.35      111.76
              4        386.92      116.82
              5        416.47      121.99
              6        445.20      130.62
              7        470.68      146.46
              8        496.05      162.48
              9        507.57      172.21
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                ***     1.928   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        278.79      107.66
              2        308.79      107.04
              3        338.02      113.77
              4        367.23      120.61
              5        396.39      127.66
              6        425.32      135.59
              7        454.08      144.16
              8        482.56      153.57
              9        508.78      168.15
             10        510.94      172.21
                ***     1.937   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        306.38      112.71
              2        336.28      110.24
              3        365.97      114.53
              4        395.54      119.59
              5        425.09      124.76
              6        453.82      133.39
              7        479.30      149.23
              8        504.67      165.25
              9        512.91      172.21
                ***     1.963   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        287.41      107.49
              2        316.86      101.74
              3        345.51      110.64
              4        374.27      119.17
              5        403.12      127.42
              6        433.05      129.46
              7        460.99      140.38
              8        485.17      158.14
              9        512.70      170.05
             10        514.33      172.21
                ***     1.963   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        282.24      107.60
              2        312.24      106.98
              3        341.47      113.72
              4        370.68      120.57
              5        399.83      127.63
              6        428.76      135.58
              7        457.51      144.16
              8        485.99      153.58
              9        512.21      168.17
             10        514.36      172.21
                ***     1.964   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        282.24      107.60
              2        311.28      100.05
              3        341.22      101.94
              4        370.55      108.23
              5        400.28      112.26
              6        429.90      117.01
              7        454.71      133.88
              8        476.84      154.12
              9        502.10      170.32
             10        502.78      172.21
                ***     1.970   ***
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          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        268.45      107.87
              2        298.05      103.00
              3        327.54       97.48
              4        357.35      100.86
              5        387.08      104.89
              6        415.88      113.27
              7        439.70      131.51
              8        464.14      148.91
              9        488.04      167.04
             10        495.29      172.21
                ***     1.972   ***
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MRLF SWFP - 090250 Excavation - Seismic Circ YLD
x:\projects\marana\090250 - swfp\_engineering\slope stability\mrlf - excavation - seismic circle yld.pl2   Run By: Carl Bueter, Cornerstone Environmen   4/27/2011   02:02PM
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0
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PCSTABL5M/si  FSmin=1.00
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              02:25PM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - excavation - seismic circle YLD.                             
    Output Filename:          X:mrlf - excavation - seismic circle YLD.OUT                          
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - excavation - seismic circle YLD.PLT                          
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Excavation - Seismic Circ YLD           
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        3 Top   Boundaries
        3 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1         90.00     111.44     290.00     107.44        1
        2        290.00     107.44     491.43     172.21        1
        3        491.43     172.21     791.43     172.21        1
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0      9.0    0.00       0.0      0
      4   100.0    100.0     700.0      9.0    0.00       0.0      0
      5   100.0    100.0    1600.0      3.0    0.00       0.0      0
    A Horizontal Earthquake Loading Coefficient
    Of0.240 Has Been Assigned
    A Vertical Earthquake Loading Coefficient
    Of0.000 Has Been Assigned
    Cavitation Pressure =    0.0 (psf)
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Irregular Surfaces, Has Been Specified.
    600 Trial Surfaces Have Been Generated.
     20 Surfaces Initiate From Each Of 30 Points Equally Spaced
    Along The Ground Surface Between  X = 265.00 ft.
                                 and  X = 315.00 ft.
    Each Surface Terminates Between   X = 450.00 ft.
                                and   X = 591.00 ft.
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =100.00 ft.
    30.00 ft. Line Segments Define Each Trial Failure Surface.
    Restrictions Have Been Imposed Upon The Angle Of Initiation.
    The Angle Has Been Restricted Between The Angles Of -22.0
    And   0.0 deg.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        304.66      112.15
              2        334.64      111.16
              3        364.31      115.60
              4        393.85      120.81
              5        421.15      133.25
              6        448.29      146.03
              7        474.49      160.65
              8        482.81      169.44
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                ***     0.987   ***
               Individual data on the     7  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     30.0  19128.2     0.0     0.0      0.0     0.0  4590.8     0.0     0.0
   2     29.7  46931.2     0.0     0.0      0.0     0.0 11263.5     0.0     0.0
   3     29.5  63380.9     0.0     0.0      0.0     0.0 15211.4     0.0     0.0
   4     27.3  59609.8     0.0     0.0      0.0     0.0 14306.4     0.0     0.0
   5     27.1  46692.5     0.0     0.0      0.0     0.0 11206.2     0.0     0.0
   6     26.2  28946.7     0.0     0.0      0.0     0.0  6947.2     0.0     0.0
   7      8.3   3048.5     0.0     0.0      0.0     0.0   731.6     0.0     0.0
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        278.79      107.66
              2        308.57      104.05
              3        337.10      113.34
              4        366.72      118.08
              5        394.22      130.07
              6        421.25      143.09
              7        450.18      151.04
              8        463.89      163.35
                ***     0.990   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        275.35      107.73
              2        305.13      104.16
              3        333.64      113.50
              4        363.26      118.28
              5        390.74      130.31
              6        417.75      143.37
              7        446.66      151.36
              8        457.80      161.40
                ***     0.990   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        271.90      107.80
              2        301.87      106.43
              3        331.67      109.84
              4        361.06      115.85
              5        390.53      121.48
              6        417.38      134.86
              7        444.12      148.47
              8        453.40      159.98
                ***     0.990   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        290.86      107.72
              2        320.62      103.91
              3        348.63      114.65
              4        376.77      125.05
              5        405.01      135.16
              6        434.75      139.16
              7        461.91      151.88
              8        482.81      169.44
                ***     0.998   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        277.07      107.70
              2        306.71      103.04
              3        335.01      112.99
              4        363.44      122.58
              5        391.96      131.88
              6        421.79      135.03
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              7        449.31      146.98
              8        472.82      165.62
              9        476.72      167.48
                ***     1.000   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        271.90      107.80
              2        301.62      103.74
              3        329.72      114.25
              4        357.95      124.40
              5        386.28      134.28
              6        416.04      138.02
              7        443.32      150.52
              8        455.65      160.70
                ***     1.002   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        282.24      107.60
              2        311.49      100.93
              3        339.70      111.15
              4        368.02      121.03
              5        396.49      130.51
              6        422.83      144.87
              7        450.82      155.66
              8        458.04      161.47
                ***     1.004   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        266.72      107.91
              2        296.70      106.80
              3        326.48      103.14
              4        356.02      108.37
              5        384.88      116.58
              6        413.85      124.36
              7        439.58      139.79
              8        463.73      157.58
              9        490.26      171.60
             10        491.53      172.21
                ***     1.004   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        287.41      107.49
              2        316.65      100.76
              3        346.11      106.43
              4        375.86      110.34
              5        403.22      122.64
              6        431.01      133.94
              7        455.98      150.57
              8        482.42      164.73
              9        497.12      172.21
                ***     1.007   ***
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MRLF SWFP - 090250 Interim Slope (small)Non  -Seismic Block
x:\projects\marana\090250 - swfp\_engineering\slope stability\mrlf - interim small non-seismic block.pl2   Run By: Carl Bueter, Cornerstone Environmen   4/27/2011   10:58AM
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PCSTABL5M/si  FSmin=1.66
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              10:58AM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - interim small non-seismic block.                             
    Output Filename:          X:mrlf - interim small non-seismic block.OUT                          
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - interim small non-seismic block.PLT                          
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Interim Slope (small)Non  -Seismic Block
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        4 Top   Boundaries
        7 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        300.00     100.40     356.66      99.11        1
        2        356.66      99.11     550.00     147.45        2
        3        550.00     147.45     661.41     175.30        2
        4        661.41     175.30     901.72     175.30        2
        5        356.66      99.11     550.00      94.60        3
        6        550.00      94.60     649.58      92.24        4
        7        649.58      92.24     901.72     175.30        4
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified.
    400 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  50.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         356.66      98.85     400.00      97.84       0.50
     2         450.00      96.64     649.58      91.98       0.50
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  5 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        357.33       99.28
        2        358.59       98.89
        3        613.17       92.75
        4        616.25      142.65
        5        642.88      170.67
    Factor Of Safety For The Preceding Specified Surface =  3.657
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  4 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        368.37      102.04
        2        372.48       98.28
        3        539.89       94.70
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        4        539.97      144.94
    Factor Of Safety For The Preceding Specified Surface = 19.824
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  4 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        383.66      105.86
        2        392.65       97.88
        3        473.38       96.10
        4        474.52      128.58
    Factor Of Safety For The Preceding Specified Surface =  7.843
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  5 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        381.37      105.29
        2        389.33       97.92
        3        575.80       93.94
        4        579.08      143.83
        5        590.04      157.46
    Factor Of Safety For The Preceding Specified Surface =  4.102
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  4 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        370.08      102.46
        2        381.76       98.29
        3        480.10       96.01
        4        481.08      130.22
    Factor Of Safety For The Preceding Specified Surface =  7.663
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  5 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        381.53      105.33
        2        389.42       98.21
        3        566.83       93.89
        4        570.56      143.75
        5        576.08      153.97
    Factor Of Safety For The Preceding Specified Surface =  3.993
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  4 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        368.90      102.17
        2        374.86       98.49
        3        512.26       95.01
        4        515.01      138.70
    Factor Of Safety For The Preceding Specified Surface =  4.532
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  5 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        385.42      106.30
        2        399.81       98.05
        3        613.90       92.78
        4        615.29      142.76
        5        619.65      164.86
    Factor Of Safety For The Preceding Specified Surface =  6.124
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  5 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
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        1        369.34      102.28
        2        374.52       98.32
        3        548.12       94.22
        4        549.48      144.20
        5        553.64      148.36
    Factor Of Safety For The Preceding Specified Surface =  6.894
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  4 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        369.55      102.33
        2        383.46       98.16
        3        524.20       94.73
        4        525.02      141.20
    Factor Of Safety For The Preceding Specified Surface =  9.350
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  5 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        369.95      102.43
        2        376.39       98.28
        3        574.29       93.84
        4        576.00      143.81
        5        582.16      155.49
    Factor Of Safety For The Preceding Specified Surface =  5.630
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  4 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        381.99      105.44
        2        398.44       97.84
        3        533.94       94.85
        4        537.62      144.35
    Factor Of Safety For The Preceding Specified Surface =  4.336
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  4 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        367.22      101.75
        2        370.77       98.40
        3        495.79       95.48
        4        496.28      134.02
    Factor Of Safety For The Preceding Specified Surface = 11.155
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  4 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        358.33       99.53
        2        359.87       98.81
        3        502.51       95.39
        4        502.75      135.64
    Factor Of Safety For The Preceding Specified Surface = 15.571
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  4 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        365.89      101.42
        2        368.90       98.44
        3        469.62       96.36
        4        469.79      127.40
    Factor Of Safety For The Preceding Specified Surface = 17.231
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  5 Coordinate Points
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      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        359.49       99.82
        2        363.54       98.94
        3        563.81       94.18
        4        564.37      144.18
        5        573.33      153.28
    Factor Of Safety For The Preceding Specified Surface = 10.024
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        356.74       99.13
              2        357.42       98.84
              3        562.93       94.04
              4        597.51      130.15
              5        630.69      167.56
              6        630.77      167.64
                ***     1.662   ***
               Individual data on the     8  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      0.1      0.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   2      0.6     12.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   3    192.6 336960.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   4     12.9  46249.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   5      0.2    874.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   6     34.3  95572.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   7     33.2  31530.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   8      0.1      0.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        357.63       99.35
              2        359.82       98.63
              3        582.96       93.67
              4        614.20      132.71
              5        649.24      168.38
              6        653.30      173.27
                ***     1.666   ***
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        363.17      100.74
              2        366.29       98.43
              3        571.80       94.02
              4        604.53      131.82
              5        637.62      169.30
              6        637.63      169.36
                ***     1.667   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        360.75      100.13
              2        362.29       98.63
              3        546.37       94.43
              4        578.59      132.67
              5        600.87      160.17
                ***     1.675   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        357.55       99.33
              2        358.02       98.92
              3        524.00       95.09
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              4        557.59      132.13
              5        575.84      153.91
                ***     1.675   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        361.67      100.36
              2        368.22       98.61
              3        541.35       94.27
              4        576.65      129.67
              5        603.33      160.78
                ***     1.678   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        356.89       99.17
              2        357.95       98.67
              3        556.79       94.05
              4        587.93      133.17
              5        606.88      161.67
                ***     1.678   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        363.06      100.71
              2        366.62       98.60
              3        535.94       94.81
              4        569.07      132.26
              5        592.99      158.20
                ***     1.679   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        359.10       99.72
              2        364.15       98.56
              3        548.71       94.14
              4        582.93      130.60
              5        600.41      160.05
                ***     1.682   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        359.54       99.83
              2        362.36       98.89
              3        513.57       94.97
              4        547.81      131.41
              5        566.88      151.67
                ***     1.684   ***
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0
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PCSTABL5M/si  FSmin=1.68
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              11:04AM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - interim small-non seismic circular.                          
    Output Filename:          X:mrlf - interim small-non seismic circular.OUT                       
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - interim small-non seismic circular.PLT                       
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Interim Slope (small) -Non Seismic Circ 
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        4 Top   Boundaries
        7 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        300.00     100.40     356.66      99.11        1
        2        356.66      99.11     550.00     147.45        2
        3        550.00     147.45     661.41     175.30        2
        4        661.41     175.30     901.72     175.30        2
        5        356.66      99.11     550.00      94.60        3
        6        550.00      94.60     649.58      92.24        4
        7        649.58      92.24     901.72     175.30        4
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Irregular Surfaces, Has Been Specified.
    600 Trial Surfaces Have Been Generated.
     20 Surfaces Initiate From Each Of 30 Points Equally Spaced
    Along The Ground Surface Between  X = 330.00 ft.
                                 and  X = 400.00 ft.
    Each Surface Terminates Between   X = 600.00 ft.
                                and   X = 700.00 ft.
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y = 90.00 ft.
    40.00 ft. Line Segments Define Each Trial Failure Surface.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        339.66       99.50
              2        378.70       90.80
              3        418.69       91.36
              4        458.44       95.88
              5        498.25       92.02
              6        538.19       94.24
              7        568.69      120.11
              8        597.95      147.39
              9        617.52      164.33
                ***     1.684   ***
               Individual data on the    11  slices
                         Water  Water     Tie     Tie     Earthquake
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                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     17.0   3470.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   2     22.0  16656.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   3     40.0  58070.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   4     39.7  72051.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   5     39.8  95315.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   6     39.9 123492.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   7      0.7   2397.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   8     11.1  33485.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   9     18.7  45681.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  10     29.3  41889.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  11     19.6   7663.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        337.24       99.55
              2        376.27       90.81
              3        416.27       91.33
              4        456.02       95.81
              5        495.83       91.90
              6        535.77       94.08
              7        566.30      119.92
              8        595.58      147.17
              9        614.62      163.60
                ***     1.693   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        385.52      106.33
              2        422.37       90.77
              3        462.35       92.07
              4        502.35       92.14
              5        542.34       92.96
              6        573.20      118.41
              7        599.89      148.20
              8        619.19      164.75
                ***     1.776   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        383.10      105.72
              2        419.89       90.02
              3        459.70       93.99
              4        499.68       92.99
              5        539.59       90.28
              6        571.15      114.86
              7        600.45      142.08
              8        620.50      165.07
                ***     1.780   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        358.97       99.69
              2        398.24       92.11
              3        438.19       90.16
              4        478.12       92.65
              5        518.00       95.66
              6        557.83       91.93
              7        590.85      114.51
              8        622.04      139.55
              9        638.69      169.62
                ***     1.791   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        380.69      105.12
              2        418.02       90.74
              3        457.94       93.31
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              4        497.91       94.64
              5        537.75       91.07
              6        570.81      113.59
              7        600.12      140.81
              8        632.57      164.19
              9        634.03      168.46
                ***     1.793   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        390.35      107.53
              2        426.69       90.83
              3        466.69       90.87
              4        506.56       94.06
              5        546.55       93.25
              6        578.43      117.42
              7        606.31      146.10
              8        634.48      168.57
                ***     1.809   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        363.79      100.89
              2        403.30       94.61
              3        443.30       94.30
              4        483.19       91.36
              5        523.04       94.84
              6        559.51      111.26
              7        587.96      139.38
              8        611.42      162.80
                ***     1.811   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        366.21      101.50
              2        405.64       94.78
              3        445.63       94.02
              4        485.49       90.63
              5        525.37       93.67
              6        562.03      109.68
              7        590.79      137.48
              8        618.54      164.58
                ***     1.818   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        397.59      109.34
              2        432.65       90.09
              3        472.60       91.93
              4        512.60       91.26
              5        552.59       91.89
              6        592.59       91.54
              7        626.56      112.67
              8        653.31      142.40
              9        680.81      171.45
             10        683.39      175.30
                ***     1.826   ***
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x:\projects\marana\090250 - swfp\_engineering\slope stability\mrlf - interim small-seismic block yld.pl2   Run By: Carl Bueter, Cornerstone Environmen   4/27/2011   01:31PM

1  

2  

3  
4  

5  6  

7  

1
2

2
2

3 4

4

b
c defghi

j

a

# FS
a 1.00
b 1.03
c 1.03
d 1.03
e 1.03
f 1.04
g 1.04
h 1.05
i 1.05
j 1.05

Soil
Desc.

Soil
Waste
Liner1
Liner2
Liner3

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
120.0
65.0
100.0
100.0
100.0

Saturated
Unit Wt.

(pcf)
120.0
65.0
100.0
100.0
100.0

Cohesion
Intercept

(psf)
0.0

50.0
0.0
0.0
0.0

Friction
Angle
(deg)
30.0
33.0
12.0
12.0
12.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
Horiz Eqk 0.130 g<

PCSTABL5M/si  FSmin=1.00
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              01:31PM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - interim small-seismic block YLD.                             
    Output Filename:          X:mrlf - interim small-seismic block YLD.OUT                          
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - interim small-seismic block YLD.PLT                          
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Interim Slope (small) -Seismic Block YLD
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        4 Top   Boundaries
        7 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        300.00     100.40     356.66      99.11        1
        2        356.66      99.11     550.00     147.45        2
        3        550.00     147.45     661.41     175.30        2
        4        661.41     175.30     901.72     175.30        2
        5        356.66      99.11     550.00      94.60        3
        6        550.00      94.60     649.58      92.24        4
        7        649.58      92.24     901.72     175.30        4
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Horizontal Earthquake Loading Coefficient
    Of0.130 Has Been Assigned
    A Vertical Earthquake Loading Coefficient
    Of0.000 Has Been Assigned
    Cavitation Pressure =    0.0 (psf)
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified.
    400 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  10.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         366.66      99.11     400.00      98.10       0.50
     2         450.00      96.90     649.58      92.24       0.50
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        369.14      102.23
              2        373.40       98.70
              3        613.80       92.97
              4        620.80      100.11
              5        627.81      107.25
              6        634.88      114.32
              7        641.69      121.65
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              8        648.55      128.92
              9        654.06      137.26
             10        658.51      146.22
             11        663.54      154.86
             12        670.58      161.96
             13        673.80      171.43
             14        674.10      175.30
                ***     1.001   ***
               Individual data on the    17  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      4.2    626.7     0.0     0.0      0.0     0.0    81.5     0.0     0.0
   2      0.0      9.1     0.0     0.0      0.0     0.0     1.2     0.0     0.0
   3    176.6 330778.9     0.0     0.0      0.0     0.0 43001.3     0.0     0.0
   4     63.8 256107.8     0.0     0.0      0.0     0.0 33294.0     0.0     0.0
   5      0.1    509.6     0.0     0.0      0.0     0.0    66.2     0.0     0.0
   6      6.9  30310.7     0.0     0.0      0.0     0.0  3940.4     0.0     0.0
   7      7.0  28386.8     0.0     0.0      0.0     0.0  3690.3     0.0     0.0
   8      7.1  26197.0     0.0     0.0      0.0     0.0  3405.6     0.0     0.0
   9      6.8  22805.2     0.0     0.0      0.0     0.0  2964.7     0.0     0.0
  10      6.9  20486.3     0.0     0.0      0.0     0.0  2663.2     0.0     0.0
  11      5.5  14223.1     0.0     0.0      0.0     0.0  1849.0     0.0     0.0
  12      4.5   9341.0     0.0     0.0      0.0     0.0  1214.3     0.0     0.0
  13      2.9   4937.8     0.0     0.0      0.0     0.0   641.9     0.0     0.0
  14      2.1   3081.0     0.0     0.0      0.0     0.0   400.5     0.0     0.0
  15      7.0   7730.3     0.0     0.0      0.0     0.0  1004.9     0.0     0.0
  16      3.2   1801.7     0.0     0.0      0.0     0.0   234.2     0.0     0.0
  17      0.3     37.4     0.0     0.0      0.0     0.0     4.9     0.0     0.0
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        368.61      102.10
              2        368.91      101.89
              3        378.38       98.68
              4        388.37       98.35
              5        547.54       94.55
              6        554.61      101.62
              7        561.67      108.70
              8        568.28      116.20
              9        573.49      124.74
             10        578.51      133.39
             11        583.44      142.09
             12        588.27      150.85
             13        593.28      158.27
                ***     1.028   ***
          Failure Surface Specified By 15 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        374.33      103.53
              2        374.55      103.52
              3        383.15       98.42
              4        618.38       92.82
              5        621.76      102.23
              6        625.79      111.39
              7        632.52      118.78
              8        639.16      126.26
              9        643.64      135.20
             10        649.37      143.39
             11        655.99      150.89
             12        659.46      160.26
             13        666.14      167.71
             14        672.68      175.27
             15        672.71      175.30
                ***     1.032   ***
          Failure Surface Specified By 15 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        374.44      103.56
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              2        377.44      101.18
              3        387.04       98.36
              4        631.54       92.43
              5        638.53       99.58
              6        645.27      106.97
              7        651.03      115.15
              8        657.49      122.78
              9        664.36      130.05
             10        671.36      137.18
             11        677.61      144.99
             12        680.25      154.63
             13        682.18      164.45
             14        688.30      172.36
             15        690.94      175.30
                ***     1.033   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        369.27      102.26
              2        374.66      100.25
              3        384.51       98.51
              4        605.86       93.17
              5        612.39      100.74
              6        615.75      110.16
              7        622.38      117.64
              8        629.24      124.93
              9        632.54      134.36
             10        636.72      143.45
             11        642.49      151.62
             12        647.93      160.01
             13        649.75      169.84
             14        650.44      172.56
                ***     1.034   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        376.63      104.10
              2        384.37       98.39
              3        599.97       93.36
              4        604.57      102.24
              5        610.54      110.26
              6        614.29      119.53
              7        620.75      127.16
              8        626.83      135.10
              9        632.59      143.28
             10        639.48      150.53
             11        640.24      160.50
             12        646.98      167.88
             13        649.32      172.28
                ***     1.041   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        376.63      104.10
              2        384.37       98.39
              3        599.97       93.36
              4        604.57      102.24
              5        610.54      110.26
              6        614.29      119.53
              7        620.75      127.16
              8        626.83      135.10
              9        632.59      143.28
             10        639.48      150.53
             11        640.24      160.50
             12        646.98      167.88
             13        649.32      172.28
                ***     1.041   ***
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
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              1        368.58      102.09
              2        372.95       99.20
              3        382.92       98.40
              4        549.97       94.33
              5        555.99      102.32
              6        562.80      109.64
              7        569.46      117.10
              8        574.06      125.98
              9        579.06      134.64
             10        579.78      144.61
             11        586.63      151.89
             12        592.57      158.09
                ***     1.048   ***
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        377.32      104.28
              2        379.61      103.14
              3        388.37       98.31
              4        523.71       95.14
              5        530.76      102.23
              6        537.52      109.60
              7        544.32      116.93
              8        550.88      124.47
              9        557.45      132.02
             10        561.70      141.07
             11        568.38      148.51
             12        568.73      152.13
                ***     1.049   ***
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        374.01      103.45
              2        379.04       98.49
              3        560.64       94.13
              4        567.42      101.48
              5        573.24      109.61
              6        579.21      117.63
              7        581.22      127.43
              8        586.32      136.03
              9        592.95      143.52
             10        599.73      150.87
             11        605.72      158.88
             12        606.66      161.61
                ***     1.051   ***
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120.0
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100.0
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100.0
100.0
100.0
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0.0
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0.0

Friction
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No.
0
0
0
0
0

Load Value
Horiz Eqk 0.130 g<

PCSTABL5M/si  FSmin=0.99
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              11:27AM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - interim small-seismic circ 16.                               
    Output Filename:          X:mrlf - interim small-seismic circ 16.OUT                            
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - interim small-seismic circ 16.PLT                            
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Interim Slope (small) -Seismic Circ 16  
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        4 Top   Boundaries
        7 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        300.00     100.40     356.66      99.11        1
        2        356.66      99.11     550.00     147.45        2
        3        550.00     147.45     661.41     175.30        2
        4        661.41     175.30     901.72     175.30        2
        5        356.66      99.11     550.00      94.60        3
        6        550.00      94.60     649.58      92.24        4
        7        649.58      92.24     901.72     175.30        4
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Horizontal Earthquake Loading Coefficient
    Of0.160 Has Been Assigned
    A Vertical Earthquake Loading Coefficient
    Of0.000 Has Been Assigned
    Cavitation Pressure =    0.0 (psf)
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Irregular Surfaces, Has Been Specified.
    600 Trial Surfaces Have Been Generated.
     20 Surfaces Initiate From Each Of 30 Points Equally Spaced
    Along The Ground Surface Between  X = 330.00 ft.
                                 and  X = 400.00 ft.
    Each Surface Terminates Between   X = 600.00 ft.
                                and   X = 700.00 ft.
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y = 90.00 ft.
    40.00 ft. Line Segments Define Each Trial Failure Surface.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        339.66       99.50
              2        378.70       90.80
              3        418.69       91.36
              4        458.44       95.88
              5        498.25       92.02
              6        538.19       94.24
              7        568.69      120.11
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              8        597.95      147.39
              9        617.52      164.33
                ***     0.894   ***
               Individual data on the    11  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     17.0   3470.9     0.0     0.0      0.0     0.0   555.3     0.0     0.0
   2     22.0  16656.7     0.0     0.0      0.0     0.0  2665.1     0.0     0.0
   3     40.0  58070.3     0.0     0.0      0.0     0.0  9291.3     0.0     0.0
   4     39.7  72051.5     0.0     0.0      0.0     0.0 11528.2     0.0     0.0
   5     39.8  95315.1     0.0     0.0      0.0     0.0 15250.4     0.0     0.0
   6     39.9 123492.9     0.0     0.0      0.0     0.0 19758.9     0.0     0.0
   7      0.7   2397.7     0.0     0.0      0.0     0.0   383.6     0.0     0.0
   8     11.1  33485.4     0.0     0.0      0.0     0.0  5357.7     0.0     0.0
   9     18.7  45681.1     0.0     0.0      0.0     0.0  7309.0     0.0     0.0
  10     29.3  41889.9     0.0     0.0      0.0     0.0  6702.4     0.0     0.0
  11     19.6   7663.1     0.0     0.0      0.0     0.0  1226.1     0.0     0.0
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        337.24       99.55
              2        376.27       90.81
              3        416.27       91.33
              4        456.02       95.81
              5        495.83       91.90
              6        535.77       94.08
              7        566.30      119.92
              8        595.58      147.17
              9        614.62      163.60
                ***     0.899   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        385.52      106.33
              2        422.37       90.77
              3        462.35       92.07
              4        502.35       92.14
              5        542.34       92.96
              6        573.20      118.41
              7        599.89      148.20
              8        619.19      164.75
                ***     0.963   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        358.97       99.69
              2        398.24       92.11
              3        438.19       90.16
              4        478.12       92.65
              5        518.00       95.66
              6        557.83       91.93
              7        590.85      114.51
              8        622.04      139.55
              9        638.69      169.62
                ***     0.965   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        383.10      105.72
              2        419.89       90.02
              3        459.70       93.99
              4        499.68       92.99
              5        539.59       90.28
              6        571.15      114.86
              7        600.45      142.08
              8        620.50      165.07
                ***     0.967   ***
          Failure Surface Specified By  9 Coordinate Points
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            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        380.69      105.12
              2        418.02       90.74
              3        457.94       93.31
              4        497.91       94.64
              5        537.75       91.07
              6        570.81      113.59
              7        600.12      140.81
              8        632.57      164.19
              9        634.03      168.46
                ***     0.979   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        363.79      100.89
              2        403.30       94.61
              3        443.30       94.30
              4        483.19       91.36
              5        523.04       94.84
              6        559.51      111.26
              7        587.96      139.38
              8        611.42      162.80
                ***     0.986   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        366.21      101.50
              2        405.64       94.78
              3        445.63       94.02
              4        485.49       90.63
              5        525.37       93.67
              6        562.03      109.68
              7        590.79      137.48
              8        618.54      164.58
                ***     0.990   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        390.35      107.53
              2        426.69       90.83
              3        466.69       90.87
              4        506.56       94.06
              5        546.55       93.25
              6        578.43      117.42
              7        606.31      146.10
              8        634.48      168.57
                ***     0.991   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        397.59      109.34
              2        432.65       90.09
              3        472.60       91.93
              4        512.60       91.26
              5        552.59       91.89
              6        592.59       91.54
              7        626.56      112.67
              8        653.31      142.40
              9        680.81      171.45
             10        683.39      175.30
                ***     0.991   ***
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MRLF SWFP - 090250 Interim Slope (large) -NonSeismic Blk
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PCSTABL5M/si  FSmin=1.64
Safety Factors Are Calculated By The Modified Janbu Method



X:mrlf - interim large non seismic blk.OUT  Page 1

                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/29/2011                          
    Time of Run:              08:40AM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - interim large non seismic BLK.in                             
    Output Filename:          X:mrlf - interim large non seismic BLK.OUT                            
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - interim large non seismic BLK.PLT                            
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Interim Slope (large)NON -Seismic Block 
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        8 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     119.52     200.00     115.28        1
        2        200.00     115.28     353.02     153.54        2
        3        353.02     153.54     710.69     242.95        2
        4        710.69     242.95     931.73     298.21        2
        5        931.73     298.21    1100.00     294.80        2
        6        200.00     115.28     353.02     112.04        3
        7        353.02     112.04     710.69     104.49        4
        8        710.69     104.49    1100.00      95.80        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified.
    400 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  50.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         200.00     115.02     300.00     112.90       0.50
     2         600.00     106.52    1000.00      98.06       0.50
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        235.44      124.14
        2        253.19      113.82
        3        643.82      105.46
        4        643.98      155.46
        5        666.18      200.26
        6        701.52      235.62
        7        703.20      241.08
    Factor Of Safety For The Preceding Specified Surface =  3.985
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  8 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
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        1        259.50      130.16
        2        279.71      113.16
        3        904.57      100.05
        4        908.20      149.91
        5        910.12      199.88
        6        923.49      248.06
        7        930.05      297.62
        8        930.09      297.80
    Factor Of Safety For The Preceding Specified Surface =  3.563
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  8 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        217.52      119.66
        2        224.33      114.50
        3        998.71       97.98
        4       1002.83      147.81
        5       1003.52      197.80
        6       1028.17      241.30
        7       1049.04      286.74
        8       1053.84      295.74
    Factor Of Safety For The Preceding Specified Surface =  3.906
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  8 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        232.55      123.42
        2        244.94      114.08
        3        903.00       99.99
        4        903.35      149.99
        5        910.16      199.52
        6        922.81      247.90
        7        952.41      288.19
        8        957.85      297.68
    Factor Of Safety For The Preceding Specified Surface =  3.622
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        215.18      119.08
              2        219.67      114.58
              3        677.71      104.99
              4        708.87      144.09
              5        742.99      180.64
              6        777.83      216.50
              7        812.44      252.59
              8        825.94      271.76
                ***     1.637   ***
               Individual data on the    11  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      4.2    718.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   2      0.3    102.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   3    133.3 206502.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   4    324.7 ********     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   5      0.2   1297.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   6     31.0 229716.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   7      1.8  11554.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   8     32.3 175629.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   9     34.8 128643.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  10     34.6  66381.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  11     13.5   6931.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0
          Failure Surface Specified By  8 Coordinate Points
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            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        201.47      115.65
              2        203.75      114.96
              3        742.16      103.38
              4        773.83      142.07
              5        803.19      182.54
              6        837.89      218.54
              7        872.52      254.60
              8        891.57      288.17
                ***     1.638   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        203.10      116.06
              2        204.17      115.08
              3        753.98      103.07
              4        782.74      143.97
              5        815.04      182.14
              6        849.39      218.47
              7        884.41      254.16
              8        915.67      293.18
              9        915.97      294.27
                ***     1.639   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        210.34      117.86
              2        224.55      114.33
              3        628.49      106.01
              4        662.32      142.83
              5        697.29      178.57
              6        724.90      220.25
              7        754.86      253.99
                ***     1.644   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        213.21      118.58
              2        223.97      114.46
              3        682.40      104.65
              4        715.98      141.70
              5        746.42      181.36
              6        781.49      217.00
              7        806.33      260.39
              8        813.70      268.70
                ***     1.645   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        201.88      115.75
              2        203.56      115.17
              3        760.13      103.26
              4        791.67      142.06
              5        825.76      178.64
              6        861.10      214.00
              7        885.35      257.73
              8        899.72      290.21
                ***     1.646   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        218.34      119.87
              2        235.17      114.09
              3        601.44      106.41
              4        634.41      144.00
              5        669.53      179.59
              6        704.69      215.13
              7        736.52      249.41
                ***     1.646   ***
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          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        218.40      119.88
              2        233.56      114.20
              3        649.68      105.54
              4        684.83      141.10
              5        715.65      180.47
              6        744.34      221.42
              7        779.59      256.88
              8        782.85      260.99
                ***     1.649   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        201.84      115.74
              2        203.09      114.99
              3        652.81      105.65
              4        688.16      141.00
              5        715.08      183.14
              6        744.45      223.60
              7        779.81      258.96
              8        779.97      260.27
                ***     1.652   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        210.40      117.88
              2        213.76      114.82
              3        721.26      103.96
              4        753.93      141.81
              5        786.52      179.73
              6        812.21      222.62
              7        836.76      266.19
              8        843.66      276.19
                ***     1.653   ***
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PCSTABL5M/si  FSmin=1.84
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              11:18AM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - interim large non seismic circ.in                            
    Output Filename:          X:mrlf - interim large non seismic circ.OUT                           
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - interim large non seismic circ.PLT                           
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Interim Slope (large) non seismic Circ  
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        8 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     119.52     200.00     115.28        1
        2        200.00     115.28     353.02     153.54        2
        3        353.02     153.54     710.69     242.95        2
        4        710.69     242.95     931.73     298.21        2
        5        931.73     298.21    1100.00     294.80        2
        6        200.00     115.28     353.02     112.04        3
        7        353.02     112.04     710.69     104.49        4
        8        710.69     104.49    1100.00      95.80        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Irregular Surfaces, Has Been Specified.
    600 Trial Surfaces Have Been Generated.
     20 Surfaces Initiate From Each Of 30 Points Equally Spaced
    Along The Ground Surface Between  X = 250.00 ft.
                                 and  X = 300.00 ft.
    Each Surface Terminates Between   X = 700.00 ft.
                                and   X =1100.00 ft.
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =100.00 ft.
    50.00 ft. Line Segments Define Each Trial Failure Surface.
    Restrictions Have Been Imposed Upon The Angle Of Initiation.
    The Angle Has Been Restricted Between The Angles Of -22.0
    And   0.0 deg.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        251.72      128.21
              2        298.74      111.21
              3        348.74      111.88
              4        398.73      110.67
              5        447.89      101.56
              6        497.40      108.52
              7        547.38      106.98
              8        597.18      102.56
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              9        643.40      121.64
             10        667.88      165.24
             11        704.64      199.13
             12        743.44      230.67
             13        765.29      256.60
                ***     1.839   ***
               Individual data on the    16  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     41.2  33746.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   2      5.8  10405.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   3     50.0 114640.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   4      4.3  11495.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   5     45.7 143233.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   6     49.2 215355.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   7     49.5 260091.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   8     50.0 287538.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   9     49.8 339920.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  10     10.0  72764.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  11     36.3 253194.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  12     24.5 136433.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  13     36.8 130591.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  14      6.1  15975.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  15     32.7  63182.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  16     21.9  14539.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        255.17      129.08
              2        301.65      110.64
              3        351.63      109.24
              4        401.23      102.90
              5        450.92      108.46
              6        500.78      104.80
              7        550.71      102.10
              8        598.93      115.32
              9        638.50      145.89
             10        665.71      187.83
             11        707.55      215.21
             12        738.15      249.81
                ***     1.861   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        250.00      127.78
              2        298.35      115.04
              3        346.07      100.12
              4        395.58      107.12
              5        445.22      101.15
              6        494.46      109.84
              7        543.66      100.94
              8        588.92      122.20
              9        622.55      159.20
             10        652.75      199.05
             11        695.65      224.73
             12        742.46      242.29
             13        769.84      257.74
                ***     1.919   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        255.17      129.08
              2        303.52      116.33
              3        351.00      100.64
              4        400.54      107.38
              5        450.15      101.14
              6        499.43      109.56
              7        548.59      100.40
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              8        593.96      121.42
              9        627.79      158.24
             10        658.09      198.01
             11        701.05      223.59
             12        747.90      241.05
             13        783.90      261.25
                ***     1.927   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        251.72      128.21
              2        300.07      115.47
              3        347.80      100.55
              4        397.30      107.55
              5        446.94      101.58
              6        496.18      110.27
              7        545.39      101.37
              8        590.64      122.63
              9        624.27      159.63
             10        654.47      199.48
             11        697.37      225.16
             12        744.19      242.72
             13        771.56      258.17
                ***     1.963   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        256.90      129.51
              2        305.25      116.76
              3        352.72      101.07
              4        402.26      107.81
              5        451.87      101.57
              6        501.16      109.99
              7        550.31      100.84
              8        595.68      121.85
              9        629.51      158.67
             10        659.81      198.44
             11        702.77      224.02
             12        749.63      241.48
             13        785.62      261.68
                ***     1.970   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        263.79      131.23
              2        310.27      112.79
              3        360.25      111.40
              4        409.85      105.06
              5        459.54      110.61
              6        509.40      106.95
              7        558.95      100.27
              8        607.62      111.74
              9        648.27      140.86
             10        676.99      181.79
             11        719.70      207.78
             12        754.03      244.13
             13        793.61      263.68
                ***     1.982   ***
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        251.72      128.21
              2        299.01      111.97
              3        348.98      110.17
              4        398.79      105.75
              5        448.47      100.09
              6        494.71      119.10
              7        538.26      143.67
              8        582.06      167.79
              9        626.11      191.44
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             10        671.63      212.12
             11        714.20      238.36
             12        725.58      246.67
                ***     1.991   ***
          Failure Surface Specified By 11 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        265.52      131.66
              2        313.16      116.48
              3        362.73      109.93
              4        412.70      108.34
              5        462.21      101.37
              6        512.19      100.03
              7        557.50      121.18
              8        601.01      145.81
              9        640.41      176.60
             10        682.79      203.13
             11        712.03      243.28
                ***     1.997   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        253.45      128.64
              2        300.47      111.64
              3        350.46      112.31
              4        400.45      111.10
              5        449.61      101.99
              6        499.13      108.95
              7        549.10      107.41
              8        598.91      102.99
              9        645.12      122.07
             10        669.60      165.67
             11        706.36      199.56
             12        745.16      231.10
             13        767.02      257.03
                ***     2.026   ***
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              01:23PM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - interim large seismic  block YLD.in                          
    Output Filename:          X:mrlf - interim large seismic  block YLD.OUT                         
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - interim large seismic  block YLD.PLT                         
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Interim Slope (large) -Seismic Block YLD
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        8 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     119.52     200.00     115.28        1
        2        200.00     115.28     353.02     153.54        2
        3        353.02     153.54     710.69     242.95        2
        4        710.69     242.95     931.73     298.21        2
        5        931.73     298.21    1100.00     294.80        2
        6        200.00     115.28     353.02     112.04        3
        7        353.02     112.04     710.69     104.49        4
        8        710.69     104.49    1100.00      95.80        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Horizontal Earthquake Loading Coefficient
    Of0.120 Has Been Assigned
    A Vertical Earthquake Loading Coefficient
    Of0.000 Has Been Assigned
    Cavitation Pressure =    0.0 (psf)
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified.
    400 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  50.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         200.00     115.02     300.00     112.90       0.50
     2         600.00     106.52    1000.00      98.06       0.50
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        201.47      115.65
              2        203.75      114.96
              3        742.16      103.38
              4        773.83      142.07
              5        803.19      182.54
              6        837.89      218.54
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              7        872.52      254.60
              8        891.57      288.17
                ***     0.994   ***
               Individual data on the    11  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      1.4     36.7     0.0     0.0      0.0     0.0     4.4     0.0     0.0
   2      0.9     60.0     0.0     0.0      0.0     0.0     7.2     0.0     0.0
   3    149.3 210169.7     0.0     0.0      0.0     0.0 25220.4     0.0     0.0
   4    357.7 ********     0.0     0.0      0.0     0.0 *******     0.0     0.0
   5     31.5 293352.6     0.0     0.0      0.0     0.0 35202.3     0.0     0.0
   6      0.3   3159.4     0.0     0.0      0.0     0.0   379.1     0.0     0.0
   7     31.3 268624.1     0.0     0.0      0.0     0.0 32234.9     0.0     0.0
   8     29.4 191034.1     0.0     0.0      0.0     0.0 22924.1     0.0     0.0
   9     34.7 157609.3     0.0     0.0      0.0     0.0 18913.1     0.0     0.0
  10     34.6  95689.0     0.0     0.0      0.0     0.0 11482.7     0.0     0.0
  11     19.0  17826.2     0.0     0.0      0.0     0.0  2139.1     0.0     0.0
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        203.10      116.06
              2        204.17      115.08
              3        753.98      103.07
              4        782.74      143.97
              5        815.04      182.14
              6        849.39      218.47
              7        884.41      254.16
              8        915.67      293.18
              9        915.97      294.27
                ***     0.995   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        201.88      115.75
              2        203.56      115.17
              3        760.13      103.26
              4        791.67      142.06
              5        825.76      178.64
              6        861.10      214.00
              7        885.35      257.73
              8        899.72      290.21
                ***     0.998   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        210.40      117.88
              2        213.76      114.82
              3        721.26      103.96
              4        753.93      141.81
              5        786.52      179.73
              6        812.21      222.62
              7        836.76      266.19
              8        843.66      276.19
                ***     0.999   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        213.21      118.58
              2        223.97      114.46
              3        682.40      104.65
              4        715.98      141.70
              5        746.42      181.36
              6        781.49      217.00
              7        806.33      260.39
              8        813.70      268.70
                ***     0.999   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
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             No.        (ft)        (ft)
              1        215.18      119.08
              2        219.67      114.58
              3        677.71      104.99
              4        708.87      144.09
              5        742.99      180.64
              6        777.83      216.50
              7        812.44      252.59
              8        825.94      271.76
                ***     1.000   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        201.84      115.74
              2        203.09      114.99
              3        652.81      105.65
              4        688.16      141.00
              5        715.08      183.14
              6        744.45      223.60
              7        779.81      258.96
              8        779.97      260.27
                ***     1.001   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        218.18      119.82
              2        223.60      114.42
              3        766.09      102.87
              4        797.08      142.11
              5        829.09      180.52
              6        853.25      224.30
              7        886.48      261.66
              8        908.25      292.34
                ***     1.001   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        210.34      117.86
              2        224.55      114.33
              3        628.49      106.01
              4        662.32      142.83
              5        697.29      178.57
              6        724.90      220.25
              7        754.86      253.99
                ***     1.002   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        218.40      119.88
              2        233.56      114.20
              3        649.68      105.54
              4        684.83      141.10
              5        715.65      180.47
              6        744.34      221.42
              7        779.59      256.88
              8        782.85      260.99
                ***     1.004   ***
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              01:30PM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - interim large seismic circYLD.in                             
    Output Filename:          X:mrlf - interim large seismic circYLD.OUT                            
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - interim large seismic circYLD.PLT                            
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Interim Slope (large) -Seismic Circ YLD 
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        8 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     119.52     200.00     115.28        1
        2        200.00     115.28     353.02     153.54        2
        3        353.02     153.54     710.69     242.95        2
        4        710.69     242.95     931.73     298.21        2
        5        931.73     298.21    1100.00     294.80        2
        6        200.00     115.28     353.02     112.04        3
        7        353.02     112.04     710.69     104.49        4
        8        710.69     104.49    1100.00      95.80        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Horizontal Earthquake Loading Coefficient
    Of0.140 Has Been Assigned
    A Vertical Earthquake Loading Coefficient
    Of0.000 Has Been Assigned
    Cavitation Pressure =    0.0 (psf)
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Irregular Surfaces, Has Been Specified.
    600 Trial Surfaces Have Been Generated.
     20 Surfaces Initiate From Each Of 30 Points Equally Spaced
    Along The Ground Surface Between  X = 200.00 ft.
                                 and  X = 300.00 ft.
    Each Surface Terminates Between   X = 700.00 ft.
                                and   X =1100.00 ft.
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y = 50.00 ft.
    30.00 ft. Line Segments Define Each Trial Failure Surface.
    Restrictions Have Been Imposed Upon The Angle Of Initiation.
    The Angle Has Been Restricted Between The Angles Of -22.0
    And   0.0 deg.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By 28 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        206.90      117.00
              2        234.76      105.89
              3        264.29      111.17
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              4        294.26      112.67
              5        323.49      105.93
              6        348.34       89.12
              7        373.39       72.62
              8        402.05       63.74
              9        431.73       68.12
             10        461.38       63.58
             11        490.94       68.71
             12        520.61       64.30
             13        549.55       72.22
             14        578.92       66.09
             15        605.97       53.13
             16        634.53       62.33
             17        663.72       69.23
             18        691.42       80.76
             19        721.42       80.29
             20        750.73       86.69
             21        767.44      111.60
             22        790.47      130.82
             23        812.04      151.67
             24        819.39      180.76
             25        827.76      209.57
             26        835.08      238.66
             27        854.63      261.41
             28        858.01      279.78
                ***     0.992   ***
               Individual data on the    31  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      5.0    517.4     0.0     0.0      0.0     0.0    72.4     0.0     0.0
   2     22.9  19326.6     0.0     0.0      0.0     0.0  2705.7     0.0     0.0
   3     29.5  42613.7     0.0     0.0      0.0     0.0  5965.9     0.0     0.0
   4     30.0  46905.1     0.0     0.0      0.0     0.0  6566.7     0.0     0.0
   5     29.2  66850.9     0.0     0.0      0.0     0.0  9359.1     0.0     0.0
   6     24.8  96510.1     0.0     0.0      0.0     0.0 13511.4     0.0     0.0
   7      4.7  23920.1     0.0     0.0      0.0     0.0  3348.8     0.0     0.0
   8     20.4 124825.2     0.0     0.0      0.0     0.0 17475.5     0.0     0.0
   9     28.7 218407.4     0.0     0.0      0.0     0.0 30577.0     0.0     0.0
  10     29.7 246315.6     0.0     0.0      0.0     0.0 34484.2     0.0     0.0
  11     29.7 259997.8     0.0     0.0      0.0     0.0 36399.7     0.0     0.0
  12     29.6 271854.4     0.0     0.0      0.0     0.0 38059.6     0.0     0.0
  13     29.7 285482.7     0.0     0.0      0.0     0.0 39967.6     0.0     0.0
  14     28.9 286440.7     0.0     0.0      0.0     0.0 40101.7     0.0     0.0
  15     29.4 301365.9     0.0     0.0      0.0     0.0 42191.2     0.0     0.0
  16     27.1 315316.7     0.0     0.0      0.0     0.0 44144.3     0.0     0.0
  17     28.6 350453.6     0.0     0.0      0.0     0.0 49063.5     0.0     0.0
  18     29.2 347888.3     0.0     0.0      0.0     0.0 48704.4     0.0     0.0
  19     27.7 316744.6     0.0     0.0      0.0     0.0 44344.2     0.0     0.0
  20     19.3 216554.2     0.0     0.0      0.0     0.0 30317.6     0.0     0.0
  21     10.7 123313.8     0.0     0.0      0.0     0.0 17263.9     0.0     0.0
  22     29.3 336846.6     0.0     0.0      0.0     0.0 47158.5     0.0     0.0
  23     11.2 119026.9     0.0     0.0      0.0     0.0 16663.8     0.0     0.0
  24      5.5  53614.3     0.0     0.0      0.0     0.0  7506.0     0.0     0.0
  25     23.0 207804.3     0.0     0.0      0.0     0.0 29092.6     0.0     0.0
  26     21.6 174352.4     0.0     0.0      0.0     0.0 24409.3     0.0     0.0
  27      7.4  49208.8     0.0     0.0      0.0     0.0  6889.2     0.0     0.0
  28      8.4  41344.4     0.0     0.0      0.0     0.0  5788.2     0.0     0.0
  29      7.3  23304.4     0.0     0.0      0.0     0.0  3262.6     0.0     0.0
  30     19.6  33632.0     0.0     0.0      0.0     0.0  4708.5     0.0     0.0
  31      3.4   1925.6     0.0     0.0      0.0     0.0   269.6     0.0     0.0
          Failure Surface Specified By 32 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        206.90      117.00
              2        236.34      111.27
              3        265.86      105.91
              4        287.14       84.76
              5        312.34       68.49
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              6        336.97       51.36
              7        366.95       50.11
              8        394.36       62.29
              9        423.45       69.63
             10        450.86       57.45
             11        480.48       52.65
             12        510.37       50.15
             13        539.68       56.57
             14        567.53       67.73
             15        596.93       73.67
             16        624.74       62.42
             17        652.60       51.28
             18        681.14       60.52
             19        708.15       73.59
             20        736.89       82.19
             21        766.67       85.78
             22        790.06      104.57
             23        797.22      133.70
             24        814.14      158.47
             25        832.16      182.46
             26        853.19      203.85
             27        881.35      214.20
             28        911.17      217.42
             29        930.39      240.46
             30        937.84      269.52
             31        962.81      286.15
             32        970.56      297.42
                ***     1.020   ***
          Failure Surface Specified By 32 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        206.90      117.00
              2        236.34      111.27
              3        265.86      105.91
              4        287.14       84.76
              5        312.34       68.49
              6        336.97       51.36
              7        366.95       50.11
              8        394.36       62.29
              9        423.45       69.63
             10        450.86       57.45
             11        480.48       52.65
             12        510.37       50.15
             13        539.68       56.57
             14        567.53       67.73
             15        596.93       73.67
             16        624.74       62.42
             17        652.60       51.28
             18        681.14       60.52
             19        708.15       73.59
             20        736.89       82.19
             21        766.67       85.78
             22        790.06      104.57
             23        797.22      133.70
             24        814.14      158.47
             25        832.16      182.46
             26        853.19      203.85
             27        881.35      214.20
             28        911.17      217.42
             29        930.39      240.46
             30        937.84      269.52
             31        962.81      286.15
             32        970.56      297.42
                ***     1.020   ***
          Failure Surface Specified By 23 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        217.24      119.59
              2        245.06      108.35
              3        271.47       94.13
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              4        296.01       76.88
              5        325.35       70.61
              6        348.90       52.01
              7        378.75       54.99
              8        406.89       65.39
              9        436.89       65.56
             10        466.13       58.83
             11        495.85       62.88
             12        524.52       71.71
             13        554.16       67.06
             14        583.83       62.58
             15        613.75       64.76
             16        634.90       86.03
             17        662.81       97.03
             18        675.41      124.25
             19        680.35      153.84
             20        698.09      178.04
             21        719.59      198.96
             22        722.28      228.84
             23        724.86      246.49
                ***     1.022   ***
          Failure Surface Specified By 23 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        217.24      119.59
              2        245.06      108.35
              3        271.47       94.13
              4        296.01       76.88
              5        325.35       70.61
              6        348.90       52.01
              7        378.75       54.99
              8        406.89       65.39
              9        436.89       65.56
             10        466.13       58.83
             11        495.85       62.88
             12        524.52       71.71
             13        554.16       67.06
             14        583.83       62.58
             15        613.75       64.76
             16        634.90       86.03
             17        662.81       97.03
             18        675.41      124.25
             19        680.35      153.84
             20        698.09      178.04
             21        719.59      198.96
             22        722.28      228.84
             23        724.86      246.49
                ***     1.022   ***
          Failure Surface Specified By 22 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        210.35      117.87
              2        239.04      109.10
              3        264.11       92.63
              4        293.56       86.91
              5        315.09       66.03
              6        345.09       66.01
              7        374.58       71.56
              8        403.17       62.49
              9        432.41       55.77
             10        462.26       52.79
             11        492.26       52.32
             12        522.25       53.11
             13        552.17       55.23
             14        573.55       76.28
             15        602.89       82.56
             16        619.84      107.31
             17        626.53      136.56
             18        649.11      156.31
             19        675.74      170.13
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             20        687.22      197.85
             21        695.05      226.81
             22        704.28      241.35
                ***     1.024   ***
          Failure Surface Specified By 23 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        220.69      120.45
              2        248.51      109.22
              3        274.92       95.00
              4        299.46       77.74
              5        328.80       71.47
              6        352.35       52.88
              7        382.20       55.85
              8        410.34       66.25
              9        440.34       66.42
             10        469.58       59.69
             11        498.18       50.66
             12        527.73       55.88
             13        557.18       61.58
             14        587.03       58.58
             15        617.02       59.43
             16        639.09       79.74
             17        667.47       89.49
             18        681.26      116.13
             19        686.43      145.68
             20        704.37      169.73
             21        725.99      190.53
             22        728.85      220.39
             23        733.00      248.53
                ***     1.033   ***
          Failure Surface Specified By 22 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        200.00      115.28
              2        230.00      115.16
              3        259.97      113.74
              4        289.79      110.52
              5        319.78      111.26
              6        349.71      113.43
              7        379.55      110.37
              8        406.45       97.08
              9        434.34       86.03
             10        464.28       87.90
             11        494.17       90.53
             12        523.64       96.14
             13        553.63       96.67
             14        581.61      107.50
             15        602.38      129.14
             16        621.43      152.33
             17        641.78      174.36
             18        664.74      193.67
             19        689.79      210.17
             20        718.04      220.27
             21        736.49      243.93
             22        739.09      250.05
                ***     1.033   ***
          Failure Surface Specified By 27 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        210.35      117.87
              2        238.21      106.75
              3        267.74      112.04
              4        297.70      113.53
              5        326.94      106.79
              6        351.79       89.98
              7        376.84       73.48
              8        405.50       64.60
              9        435.18       68.98
             10        464.83       64.44
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             11        494.39       69.57
             12        524.06       65.16
             13        553.00       73.08
             14        582.36       66.95
             15        609.42       53.99
             16        639.16       50.07
             17        664.24       66.54
             18        690.55       80.96
             19        714.18       99.45
             20        743.22      106.98
             21        769.77      120.95
             22        779.24      149.41
             23        797.55      173.18
             24        815.47      197.23
             25        821.58      226.60
             26        829.48      255.55
             27        833.96      273.77
                ***     1.034   ***
          Failure Surface Specified By 27 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        210.35      117.87
              2        238.21      106.75
              3        267.74      112.04
              4        297.70      113.53
              5        326.94      106.79
              6        351.79       89.98
              7        376.84       73.48
              8        405.50       64.60
              9        435.18       68.98
             10        464.83       64.44
             11        494.39       69.57
             12        524.06       65.16
             13        553.00       73.08
             14        582.36       66.95
             15        609.42       53.99
             16        639.16       50.07
             17        664.24       66.54
             18        690.55       80.96
             19        714.18       99.45
             20        743.22      106.98
             21        769.77      120.95
             22        779.24      149.41
             23        797.55      173.18
             24        815.47      197.23
             25        821.58      226.60
             26        829.48      255.55
             27        833.96      273.77
                ***     1.034   ***
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              10:06AM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - fully developed non seismic block.                           
    Output Filename:          X:mrlf - fully developed non seismic block.OUT                        
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - fully developed non seismic block.PLT                        
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Fully Developed - Non Seismic - Block   
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        9 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        200.00     188.80     294.00     188.80        2
        2        294.00     188.80     354.00     208.80        2
        3        354.00     208.80     504.00     258.80        2
        4        504.00     258.80     656.98     310.00        2
        5        656.98     310.00     800.00     317.10        2
        6        294.00     188.80     354.00     168.80        3
        7        354.00     168.80     504.00     118.80        4
        8        504.00     118.80     568.57      97.90        5
        9        568.57      97.90    1000.00     102.90        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified.
    200 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  50.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         294.00     188.54     350.00     169.84       0.50
     2         400.00     153.74     568.57      97.64       0.50
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  6 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        292.74      188.80
        2        315.79      181.20
        3        445.42      138.55
        4        478.17      176.34
        5        479.16      226.33
        6        504.01      258.80
    Factor Of Safety For The Preceding Specified Surface =  5.710
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  9 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
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        1        309.77      194.06
        2        328.46      177.03
        3        558.31      101.27
        4        586.17      142.79
        5        586.43      192.79
        6        619.60      230.20
        7        649.78      270.06
        8        684.78      305.77
        9        688.81      311.58
    Factor Of Safety For The Preceding Specified Surface =  6.129
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  5 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        293.97      188.80
        2        295.84      187.75
        3        414.68      148.84
        4        415.07      198.84
        5        426.77      233.06
    Factor Of Safety For The Preceding Specified Surface = 59.421
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        304.88      192.43
        2        318.22      180.43
        3        487.65      124.70
        4        517.75      164.62
        5        518.10      214.62
        6        524.91      264.15
        7        525.39      265.96
    Factor Of Safety For The Preceding Specified Surface =  9.153
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        302.71      191.70
        2        317.07      180.72
        3        482.88      126.03
        4        484.23      176.01
        5        519.58      211.37
        6        547.56      252.81
        7        551.00      274.53
    Factor Of Safety For The Preceding Specified Surface =  8.466
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        261.45      188.80
        2        270.31      185.05
        3        320.01      179.64
        4        426.86      144.66
        5        427.61      194.65
        6        459.07      233.52
        7        471.40      247.93
    Factor Of Safety For The Preceding Specified Surface = 22.317
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  6 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        315.85      196.08
        2        339.28      173.48
        3        462.79      132.78
        4        477.15      180.67
        5        478.03      230.66
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        6        482.65      251.68
    Factor Of Safety For The Preceding Specified Surface =  8.600
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        295.05      189.15
              2        299.92      186.34
              3        511.89      116.27
              4        547.22      151.65
              5        579.72      189.65
              6        614.78      225.30
              7        649.88      260.91
              8        684.89      296.61
              9        687.38      311.51
                ***     2.235   ***
               Individual data on the    13  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      2.9    243.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   2      2.0    474.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   3     54.1  79472.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   4    120.8 632132.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   5     29.2 247325.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   6      7.9  73099.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   7     35.3 306375.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   8     32.5 228216.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   9     35.1 188101.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  10     35.1 133802.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  11      7.1  20437.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  12     27.9  51361.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  13      2.5   1195.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        291.90      188.80
              2        336.38      174.16
              3        410.61      150.06
              4        439.96      190.53
              5        473.87      227.28
              6        500.79      257.73
                ***     2.248   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        294.04      188.81
              2        296.74      187.37
              3        562.92       99.35
              4        597.19      135.77
              5        626.16      176.52
              6        660.45      212.90
              7        678.56      259.51
              8        713.91      294.86
              9        728.82      313.57
                ***     2.251   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        306.95      193.12
              2        323.20      178.64
              3        564.53       98.75
              4        586.23      143.80
              5        619.83      180.82
              6        655.14      216.22
              7        682.79      257.88
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              8        689.70      307.40
              9        693.20      311.80
                ***     2.288   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        302.82      191.74
              2        312.08      182.48
              3        554.44      102.10
              4        577.47      146.48
              5        609.13      185.19
              6        633.41      228.89
              7        664.27      268.24
              8        699.60      303.62
              9        706.95      312.48
                ***     2.361   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        279.81      188.80
              2        298.62      172.41
              3        348.57      170.36
              4        493.41      122.43
              5        528.60      157.94
              6        561.26      195.81
              7        590.37      236.46
              8        604.44      284.44
              9        611.92      294.92
                ***     2.435   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        311.21      194.54
              2        330.34      176.44
              3        449.70      136.95
              4        476.74      179.01
              5        506.90      218.89
              6        539.03      257.20
              7        542.55      271.70
                ***     2.494   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        289.78      188.80
              2        291.74      187.04
              3        339.77      173.14
              4        513.00      115.90
              5        538.96      158.63
              6        568.05      199.30
              7        603.39      234.66
              8        616.33      282.96
              9        636.43      303.12
                ***     2.514   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        286.21      188.80
              2        313.92      181.79
              3        554.03      102.37
              4        587.20      139.79
              5        612.67      182.82
              6        644.41      221.45
              7        676.30      259.96
              8        707.84      298.76
              9        721.87      313.22
                ***     2.522   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        299.23      190.54
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              2        306.00      184.66
              3        533.17      109.19
              4        565.45      147.37
              5        597.54      185.71
              6        629.36      224.28
              7        663.03      261.24
              8        688.28      304.40
              9        695.64      311.92
                ***     2.551   ***
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              10:13AM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - fully developed non seismic circular.                        
    Output Filename:          X:mrlf - fully developed non seismic circular.OUT                     
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - fully developed non seismic circular.PLT                     
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Fully Developed - Non Seismic - Circular
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        9 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        200.00     188.80     294.00     188.80        2
        2        294.00     188.80     354.00     208.80        2
        3        354.00     208.80     504.00     258.80        2
        4        504.00     258.80     656.98     310.00        2
        5        656.98     310.00     800.00     317.10        2
        6        294.00     188.80     354.00     168.80        3
        7        354.00     168.80     504.00     118.80        4
        8        504.00     118.80     568.57      97.90        5
        9        568.57      97.90     800.00     102.90        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Irregular Surfaces, Has Been Specified.
    600 Trial Surfaces Have Been Generated.
     20 Surfaces Initiate From Each Of 30 Points Equally Spaced
    Along The Ground Surface Between  X = 269.00 ft.
                                 and  X = 319.00 ft.
    Each Surface Terminates Between   X = 606.00 ft.
                                and   X = 756.00 ft.
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y = 97.90 ft.
    30.00 ft. Line Segments Define Each Trial Failure Surface.
    Restrictions Have Been Imposed Upon The Angle Of Initiation.
    The Angle Has Been Restricted Between The Angles Of -22.0
    And   0.0 deg.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        293.14      188.80
              2        321.48      178.96
              3        346.40      162.25
              4        375.29      154.19
              5        403.75      163.69
              6        433.56      167.00
              7        460.41      180.38



x:mrlf - fully developed non seismic circular.OUT  Page 2

              8        484.86      197.78
              9        510.53      213.30
             10        534.01      231.97
             11        558.22      249.69
             12        586.62      259.36
             13        602.40      284.87
             14        606.33      293.05
                ***     1.964   ***
               Individual data on the    17  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      0.9      8.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   2     27.5  17706.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   3     24.9  55286.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   4      7.6  25262.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   5     21.3  82412.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   6     11.3  46660.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   7     17.2  68940.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   8     29.8 125984.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   9     26.9 115367.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  10     24.4  94156.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  11     19.1  64761.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  12      6.5  20603.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  13     23.5  64546.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  14     24.2  50463.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  15     28.4  50169.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  16     15.8  17419.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  17      3.9    875.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        291.41      188.80
              2        319.29      177.72
              3        342.93      159.24
              4        364.41      138.30
              5        388.97      121.08
              6        418.70      125.15
              7        446.80      135.64
              8        472.02      151.90
              9        499.39      164.18
             10        522.83      182.90
             11        550.05      195.51
             12        572.96      214.88
             13        598.84      230.05
             14        617.73      253.35
             15        642.49      270.29
             16        667.68      286.59
             17        694.60      299.83
             18        706.57      312.46
                ***     1.984   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        289.69      188.80
              2        317.57      177.72
              3        341.20      159.24
              4        362.68      138.30
              5        387.25      121.08
              6        416.97      125.15
              7        445.08      135.64
              8        470.29      151.90
              9        497.66      164.18
             10        521.10      182.90
             11        548.33      195.51
             12        571.23      214.88
             13        597.12      230.05
             14        616.01      253.35
             15        640.77      270.29
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             16        665.95      286.59
             17        692.87      299.83
             18        704.76      312.37
                ***     1.984   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        287.97      188.80
              2        315.84      177.72
              3        339.48      159.24
              4        360.96      138.30
              5        385.53      121.08
              6        415.25      125.15
              7        443.35      135.64
              8        468.57      151.90
              9        495.94      164.18
             10        519.38      182.90
             11        546.60      195.51
             12        569.51      214.88
             13        595.39      230.05
             14        614.28      253.35
             15        639.04      270.29
             16        664.23      286.59
             17        691.15      299.83
             18        702.95      312.28
                ***     1.985   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        287.97      188.80
              2        315.84      177.72
              3        339.48      159.24
              4        360.96      138.30
              5        385.53      121.08
              6        415.25      125.15
              7        443.35      135.64
              8        468.57      151.90
              9        495.94      164.18
             10        519.38      182.90
             11        546.60      195.51
             12        569.51      214.88
             13        595.39      230.05
             14        614.28      253.35
             15        639.04      270.29
             16        664.23      286.59
             17        691.15      299.83
             18        702.95      312.28
                ***     1.985   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        286.24      188.80
              2        314.12      177.72
              3        337.76      159.24
              4        359.24      138.30
              5        383.80      121.08
              6        413.52      125.15
              7        441.63      135.64
              8        466.84      151.90
              9        494.22      164.18
             10        517.65      182.90
             11        544.88      195.51
             12        567.78      214.88
             13        593.67      230.05
             14        612.56      253.35
             15        637.32      270.29
             16        662.50      286.59
             17        689.43      299.83
             18        701.14      312.19
                ***     1.986   ***
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          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        294.86      189.09
              2        323.20      179.25
              3        348.12      162.54
              4        377.02      154.47
              5        405.47      163.98
              6        435.29      167.29
              7        462.14      180.67
              8        486.58      198.07
              9        512.25      213.59
             10        535.74      232.25
             11        559.95      249.97
             12        588.34      259.64
             13        604.13      285.16
             14        608.22      293.68
                ***     2.013   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        294.86      189.09
              2        323.20      179.25
              3        348.12      162.54
              4        377.02      154.47
              5        405.47      163.98
              6        435.29      167.29
              7        462.14      180.67
              8        486.58      198.07
              9        512.25      213.59
             10        535.74      232.25
             11        559.95      249.97
             12        588.34      259.64
             13        604.13      285.16
             14        608.22      293.68
                ***     2.013   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        296.59      189.66
              2        324.93      179.82
              3        349.85      163.12
              4        378.74      155.05
              5        407.19      164.55
              6        437.01      167.86
              7        463.86      181.25
              8        488.30      198.64
              9        513.98      214.16
             10        537.46      232.83
             11        561.67      250.55
             12        590.07      260.22
             13        605.85      285.73
             14        609.94      294.26
                ***     2.033   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        270.72      188.80
              2        299.79      181.36
              3        326.26      167.25
              4        353.21      154.07
              5        379.35      139.35
              6        409.35      138.89
              7        439.28      136.92
              8        465.59      151.35
              9        489.55      169.40
             10        516.45      182.68
             11        545.28      190.99
             12        570.61      207.06
             13        590.75      229.29
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             14        600.18      257.77
             15        606.96      286.99
             16        609.09      293.97
                ***     2.033   ***
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100.0
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0
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PCSTABL5M/si  FSmin=1.01
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              02:46PM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - fully developed -  block - seismic YLD.                      
    Output Filename:          X:mrlf - fully developed -  block - seismic YLD.OUT                   
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - fully developed -  block - seismic YLD.PLT                   
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Fully Developed - Seismic - Block YLD   
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        9 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        200.00     188.80     294.00     188.80        2
        2        294.00     188.80     354.00     208.80        2
        3        354.00     208.80     504.00     258.80        2
        4        504.00     258.80     656.98     310.00        2
        5        656.98     310.00     800.00     317.10        2
        6        294.00     188.80     354.00     168.80        3
        7        354.00     168.80     504.00     118.80        4
        8        504.00     118.80     568.57      97.90        5
        9        568.57      97.90     800.00     102.90        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Horizontal Earthquake Loading Coefficient
    Of0.250 Has Been Assigned
    A Vertical Earthquake Loading Coefficient
    Of0.000 Has Been Assigned
    Cavitation Pressure =    0.0 (psf)
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified.
    200 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  50.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         294.00     188.54     350.00     169.84       0.50
     2         400.00     153.74     568.57      97.64       0.50
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following  5 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        293.97      188.80
        2        295.84      187.75
        3        414.68      148.84
        4        415.07      198.84
        5        426.77      233.06
    Factor Of Safety For The Preceding Specified Surface =  7.982
    Factor Of Safety Calculation Has Gone Through Ten Iterations
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    The Trial Failure Surface In Question Is Defined
    By The Following  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        261.45      188.80
        2        270.31      185.05
        3        320.01      179.64
        4        426.86      144.66
        5        427.61      194.65
        6        459.07      233.52
        7        471.40      247.93
    Factor Of Safety For The Preceding Specified Surface =  3.537
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        306.95      193.12
              2        323.20      178.64
              3        564.53       98.75
              4        586.23      143.80
              5        619.83      180.82
              6        655.14      216.22
              7        682.79      257.88
              8        689.70      307.40
              9        693.20      311.80
                ***     1.014   ***
               Individual data on the    13  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     15.5   9535.4     0.0     0.0      0.0     0.0  2383.9     0.0     0.0
   2      0.8    974.7     0.0     0.0      0.0     0.0   243.7     0.0     0.0
   3     30.8  60736.3     0.0     0.0      0.0     0.0 15184.1     0.0     0.0
   4    150.0 880277.1     0.0     0.0      0.0     0.0 *******     0.0     0.0
   5     60.5 630603.7     0.0     0.0      0.0     0.0 *******     0.0     0.0
   6      0.2   2237.7     0.0     0.0      0.0     0.0   559.4     0.0     0.0
   7     21.5 225464.3     0.0     0.0      0.0     0.0 56366.1     0.0     0.0
   8     33.6 283122.3     0.0     0.0      0.0     0.0 70780.6     0.0     0.0
   9     35.3 240874.2     0.0     0.0      0.0     0.0 60218.6     0.0     0.0
  10      1.8  11024.3     0.0     0.0      0.0     0.0  2756.1     0.0     0.0
  11     25.8 121129.1     0.0     0.0      0.0     0.0 30282.3     0.0     0.0
  12      6.9  12946.5     0.0     0.0      0.0     0.0  3236.6     0.0     0.0
  13      3.5    479.9     0.0     0.0      0.0     0.0   120.0     0.0     0.0
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        294.04      188.81
              2        296.74      187.37
              3        562.92       99.35
              4        597.19      135.77
              5        626.16      176.52
              6        660.45      212.90
              7        678.56      259.51
              8        713.91      294.86
              9        728.82      313.57
                ***     1.048   ***
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        291.90      188.80
              2        336.38      174.16
              3        410.61      150.06
              4        439.96      190.53
              5        473.87      227.28
              6        500.79      257.73
                ***     1.117   ***
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          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        302.82      191.74
              2        312.08      182.48
              3        554.44      102.10
              4        577.47      146.48
              5        609.13      185.19
              6        633.41      228.89
              7        664.27      268.24
              8        699.60      303.62
              9        706.95      312.48
                ***     1.120   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        295.05      189.15
              2        299.92      186.34
              3        511.89      116.27
              4        547.22      151.65
              5        579.72      189.65
              6        614.78      225.30
              7        649.88      260.91
              8        684.89      296.61
              9        687.38      311.51
                ***     1.130   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        279.81      188.80
              2        298.62      172.41
              3        348.57      170.36
              4        493.41      122.43
              5        528.60      157.94
              6        561.26      195.81
              7        590.37      236.46
              8        604.44      284.44
              9        611.92      294.92
                ***     1.227   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        289.78      188.80
              2        291.74      187.04
              3        339.77      173.14
              4        513.00      115.90
              5        538.96      158.63
              6        568.05      199.30
              7        603.39      234.66
              8        616.33      282.96
              9        636.43      303.12
                ***     1.231   ***
          Failure Surface Specified By  9 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        286.21      188.80
              2        313.92      181.79
              3        554.03      102.37
              4        587.20      139.79
              5        612.67      182.82
              6        644.41      221.45
              7        676.30      259.96
              8        707.84      298.76
              9        721.87      313.22
                ***     1.256   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        311.21      194.54
              2        330.34      176.44
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              3        449.70      136.95
              4        476.74      179.01
              5        506.90      218.89
              6        539.03      257.20
              7        542.55      271.70
                ***     1.273   ***
          Failure Surface Specified By  8 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        218.82      188.80
              2        249.60      180.21
              3        299.03      172.69
              4        348.97      170.29
              5        402.75      152.65
              6        428.98      195.22
              7        462.51      232.31
              8        474.89      249.10
                ***     1.276   ***
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PCSTABL5M/si  FSmin=1.01
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              02:48PM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf - fully developed - circular - seismic YLD.                    
    Output Filename:          X:mrlf - fully developed - circular - seismic YLD.OUT                 
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf - fully developed - circular - seismic YLD.PLT                 
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          Fully Developed - Seismic - Circular YLD
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        9 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        200.00     188.80     294.00     188.80        2
        2        294.00     188.80     354.00     208.80        2
        3        354.00     208.80     504.00     258.80        2
        4        504.00     258.80     656.98     310.00        2
        5        656.98     310.00     800.00     317.10        2
        6        294.00     188.80     354.00     168.80        3
        7        354.00     168.80     504.00     118.80        4
        8        504.00     118.80     568.57      97.90        5
        9        568.57      97.90     800.00     102.90        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Horizontal Earthquake Loading Coefficient
    Of0.220 Has Been Assigned
    A Vertical Earthquake Loading Coefficient
    Of0.000 Has Been Assigned
    Cavitation Pressure =    0.0 (psf)
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Irregular Surfaces, Has Been Specified.
    600 Trial Surfaces Have Been Generated.
     20 Surfaces Initiate From Each Of 30 Points Equally Spaced
    Along The Ground Surface Between  X = 269.00 ft.
                                 and  X = 319.00 ft.
    Each Surface Terminates Between   X = 606.00 ft.
                                and   X = 756.00 ft.
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y = 97.90 ft.
    30.00 ft. Line Segments Define Each Trial Failure Surface.
    Restrictions Have Been Imposed Upon The Angle Of Initiation.
    The Angle Has Been Restricted Between The Angles Of -22.0
    And   0.0 deg.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        286.24      188.80
              2        314.12      177.72
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              3        337.76      159.24
              4        359.24      138.30
              5        383.80      121.08
              6        413.52      125.15
              7        441.63      135.64
              8        466.84      151.90
              9        494.22      164.18
             10        517.65      182.90
             11        544.88      195.51
             12        567.78      214.88
             13        593.67      230.05
             14        612.56      253.35
             15        637.32      270.29
             16        662.50      286.59
             17        689.43      299.83
             18        701.14      312.19
                ***     1.009   ***
               Individual data on the    22  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      7.8    777.6     0.0     0.0      0.0     0.0   171.1     0.0     0.0
   2     20.1  16275.3     0.0     0.0      0.0     0.0  3580.6     0.0     0.0
   3     23.6  55577.0     0.0     0.0      0.0     0.0 12226.9     0.0     0.0
   4     16.2  69304.5     0.0     0.0      0.0     0.0 15247.0     0.0     0.0
   5      5.2  28381.0     0.0     0.0      0.0     0.0  6243.8     0.0     0.0
   6     24.6 164256.1     0.0     0.0      0.0     0.0 36136.3     0.0     0.0
   7     29.7 226336.1     0.0     0.0      0.0     0.0 49793.9     0.0     0.0
   8     28.1 201692.1     0.0     0.0      0.0     0.0 44372.3     0.0     0.0
   9      4.0  26970.6     0.0     0.0      0.0     0.0  5933.5     0.0     0.0
  10     21.2 134640.5     0.0     0.0      0.0     0.0 29620.9     0.0     0.0
  11     27.4 165352.4     0.0     0.0      0.0     0.0 36377.5     0.0     0.0
  12      9.8  56657.8     0.0     0.0      0.0     0.0 12464.7     0.0     0.0
  13     13.7  74232.2     0.0     0.0      0.0     0.0 16331.1     0.0     0.0
  14     27.2 139299.4     0.0     0.0      0.0     0.0 30645.9     0.0     0.0
  15     22.9 105889.3     0.0     0.0      0.0     0.0 23295.6     0.0     0.0
  16     25.9 104338.6     0.0     0.0      0.0     0.0 22954.5     0.0     0.0
  17     18.9  61731.2     0.0     0.0      0.0     0.0 13580.9     0.0     0.0
  18     24.8  60282.0     0.0     0.0      0.0     0.0 13262.0     0.0     0.0
  19     19.7  38411.0     0.0     0.0      0.0     0.0  8450.4     0.0     0.0
  20      5.5   9097.8     0.0     0.0      0.0     0.0  2001.5     0.0     0.0
  21     26.9  31031.3     0.0     0.0      0.0     0.0  6826.9     0.0     0.0
  22     11.7   4487.2     0.0     0.0      0.0     0.0   987.2     0.0     0.0
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        287.97      188.80
              2        315.84      177.72
              3        339.48      159.24
              4        360.96      138.30
              5        385.53      121.08
              6        415.25      125.15
              7        443.35      135.64
              8        468.57      151.90
              9        495.94      164.18
             10        519.38      182.90
             11        546.60      195.51
             12        569.51      214.88
             13        595.39      230.05
             14        614.28      253.35
             15        639.04      270.29
             16        664.23      286.59
             17        691.15      299.83
             18        702.95      312.28
                ***     1.010   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        287.97      188.80
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              2        315.84      177.72
              3        339.48      159.24
              4        360.96      138.30
              5        385.53      121.08
              6        415.25      125.15
              7        443.35      135.64
              8        468.57      151.90
              9        495.94      164.18
             10        519.38      182.90
             11        546.60      195.51
             12        569.51      214.88
             13        595.39      230.05
             14        614.28      253.35
             15        639.04      270.29
             16        664.23      286.59
             17        691.15      299.83
             18        702.95      312.28
                ***     1.010   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        289.69      188.80
              2        317.57      177.72
              3        341.20      159.24
              4        362.68      138.30
              5        387.25      121.08
              6        416.97      125.15
              7        445.08      135.64
              8        470.29      151.90
              9        497.66      164.18
             10        521.10      182.90
             11        548.33      195.51
             12        571.23      214.88
             13        597.12      230.05
             14        616.01      253.35
             15        640.77      270.29
             16        665.95      286.59
             17        692.87      299.83
             18        704.76      312.37
                ***     1.011   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        291.41      188.80
              2        319.29      177.72
              3        342.93      159.24
              4        364.41      138.30
              5        388.97      121.08
              6        418.70      125.15
              7        446.80      135.64
              8        472.02      151.90
              9        499.39      164.18
             10        522.83      182.90
             11        550.05      195.51
             12        572.96      214.88
             13        598.84      230.05
             14        617.73      253.35
             15        642.49      270.29
             16        667.68      286.59
             17        694.60      299.83
             18        706.57      312.46
                ***     1.011   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        269.00      188.80
              2        298.06      181.36
              3        324.54      167.25
              4        351.49      154.07
              5        377.63      139.35
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              6        407.62      138.89
              7        437.56      136.92
              8        463.87      151.35
              9        487.82      169.40
             10        514.73      182.68
             11        543.55      190.99
             12        568.89      207.06
             13        589.03      229.29
             14        598.46      257.77
             15        605.24      286.99
             16        607.17      293.33
                ***     1.015   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        270.72      188.80
              2        299.79      181.36
              3        326.26      167.25
              4        353.21      154.07
              5        379.35      139.35
              6        409.35      138.89
              7        439.28      136.92
              8        465.59      151.35
              9        489.55      169.40
             10        516.45      182.68
             11        545.28      190.99
             12        570.61      207.06
             13        590.75      229.29
             14        600.18      257.77
             15        606.96      286.99
             16        609.09      293.97
                ***     1.016   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        269.00      188.80
              2        297.94      180.90
              3        325.66      169.43
              4        348.81      150.35
              5        373.33      133.06
              6        399.12      117.74
              7        428.85      121.79
              8        452.28      140.52
              9        472.23      162.93
             10        494.42      183.12
             11        522.01      194.90
             12        544.75      214.48
             13        569.86      230.89
             14        595.24      246.88
             15        624.55      253.31
             16        651.71      266.03
             17        668.18      291.11
             18        671.76      310.73
                ***     1.033   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        270.72      188.80
              2        299.66      180.90
              3        327.39      169.43
              4        350.54      150.35
              5        375.06      133.06
              6        400.85      117.74
              7        430.57      121.79
              8        454.00      140.52
              9        473.96      162.93
             10        496.15      183.12
             11        523.74      194.90
             12        546.47      214.48
             13        571.58      230.89
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             14        596.97      246.88
             15        626.27      253.31
             16        653.44      266.03
             17        669.91      291.11
             18        673.50      310.82
                ***     1.034   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        272.45      188.80
              2        301.39      180.90
              3        329.11      169.43
              4        352.26      150.35
              5        376.78      133.06
              6        402.57      117.74
              7        432.30      121.79
              8        455.73      140.52
              9        475.68      162.93
             10        497.87      183.12
             11        525.46      194.90
             12        548.20      214.48
             13        573.31      230.89
             14        598.69      246.88
             15        627.99      253.31
             16        655.16      266.03
             17        671.63      291.11
             18        675.24      310.91
                ***     1.034   ***



 
Project 90250 
Revision 0, 5/6/2011 
 

 

 
X:\Projects\Marana\SWFP\Text and Appendices\mrlf Slope Stability Appendix-FINAL_05-04-11 Last Printed: 5/6/2011 
 

APPENDIX F 
 

SLOPE STABILITY - FINAL SCENARIO (NORTHEAST) 

 
 
 



0 100 200 300 400 500 600 700 800 900
1800

1900

2000

2100

2200

2300

2400

MRLF SWFP - 090250 NE Fully Dev - Non Seismic - Block4box
x:\projects\marana\090250 - swfp\_engineering\slope stability\mrlf -ne fully developed non-seismic block3bx.pl2   Run By: Carl Bueter, Cornerstone Environmen   5/3/2011   10:31AM
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0
0
0
0
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PCSTABL5M/si  FSmin=1.67
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 5/3/2011                           
    Time of Run:              10:34AM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf -ne fully developed non-seismic block3bx.in                    
    Output Filename:          X:mrlf -ne fully developed non-seismic block3bx.OUT                   
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf -ne fully developed non-seismic block3bx.PLT                   
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          NE Fully Dev - Non Seismic - Block4box  
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        9 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     156.66      70.00     156.66        1
        2         70.00     156.66     100.00     166.66        1
        3        100.00     166.66     163.00     166.66        1
        4        163.00     166.66     602.61     310.00        2
        5        602.61     310.00     802.61     320.00        2
        6        163.00     166.66     225.88     145.98        3
        7        225.88     145.98     278.14     130.00        4
        8        278.14     130.00     471.61     130.00        4
        9        471.61     130.00     802.61     130.00        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified.
   1500 Trial Surfaces Have Been Generated.
    4 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  10.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         165.00     166.40     230.00     145.09       0.50
     2         231.00     144.76     278.14     129.74       0.50
     3         278.15     129.74     278.35     129.74       0.50
     4         450.00     129.74     600.00     129.74       0.50
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
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              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     1.673   ***
               Individual data on the    34  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      2.5    157.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   2      9.4   3151.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   3     70.9 144988.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   4      7.2  26758.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   5     23.8 103856.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   6      0.2    869.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   7    193.3 ********     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   8     63.0 604408.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   9      0.0    163.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  10      6.7  67814.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  11      6.6  64657.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  12      4.5  41858.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  13      5.7  50934.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  14      6.6  56308.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  15      3.5  27974.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  16      6.7  50917.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  17      6.5  47619.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  18      6.0  41308.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  19      7.0  45715.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  20      6.3  38869.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  21      1.0   5970.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  22      0.8   4550.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  23      5.1  26095.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  24      6.9  32189.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  25      3.8  15627.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  26      7.0  25536.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  27      7.1  22610.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  28      4.3  11477.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  29      7.1  15481.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  30      5.0   8502.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  31      7.1   8541.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  32      6.5   4898.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  33      7.0   2082.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  34      1.2     46.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
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              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     1.673   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     1.673   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
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              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     1.673   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     1.673   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
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             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     1.673   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     1.673   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
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             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     1.673   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     1.673   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
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             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     1.673   ***
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MRLF SWFP - 090250 NE Fully Developed - Non Seismic - Circ
x:\projects\marana\090250 - swfp\_engineering\slope stability\mrlf -ne fully developed non-seismic circ.pl2   Run By: Carl Bueter, Cornerstone Environmen   5/3/2011   09:34AM

1 1 1

2

2

3
4

4 5

bcd
e fgh

ij
a

# FS
a 1.63
b 1.63
c 1.63
d 1.63
e 1.63
f 1.64
g 1.64
h 1.64
i 1.66
j 1.66

Soil
Desc.

Soil
Waste
Liner1
Liner2
Liner3

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
120.0
65.0
100.0
100.0
100.0

Saturated
Unit Wt.

(pcf)
120.0
65.0

100.0
100.0
100.0

Cohesion
Intercept

(psf)
0.0
50.0
0.0
0.0
0.0

Friction
Angle
(deg)
30.0
33.0
12.0
12.0
12.0

Piez.
Surface

No.
0
0
0
0
0

PCSTABL5M/si  FSmin=1.63
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 5/3/2011                           
    Time of Run:              10:23AM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf -ne fully developed non-seismic circ.in                        
    Output Filename:          X:mrlf -ne fully developed non-seismic circ.OUT                       
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf -ne fully developed non-seismic circ.PLT                       
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          NE Fully Developed - Non Seismic - Circ 
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        9 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     156.66      70.00     156.66        1
        2         70.00     156.66     100.00     166.66        1
        3        100.00     166.66     163.00     166.66        1
        4        163.00     166.66     602.61     310.00        2
        5        602.61     310.00     802.61     320.00        2
        6        163.00     166.66     225.88     145.98        3
        7        225.88     145.98     278.14     130.00        4
        8        278.14     130.00     471.61     130.00        4
        9        471.61     130.00     802.61     130.00        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Irregular Surfaces, Has Been Specified.
    600 Trial Surfaces Have Been Generated.
     20 Surfaces Initiate From Each Of 30 Points Equally Spaced
    Along The Ground Surface Between  X =  90.00 ft.
                                 and  X = 250.00 ft.
    Each Surface Terminates Between   X = 550.00 ft.
                                and   X = 700.00 ft.
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y = 50.00 ft.
    30.00 ft. Line Segments Define Each Trial Failure Surface.
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following 21 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        222.41      186.03
        2        244.73      165.98
        3        267.20      146.11
        4        291.90      129.08
        5        315.95      111.15
        6        340.85       94.41
        7        368.50       82.78
        8        398.34       79.65
        9        428.27       77.67
       10        458.14       74.90
       11        487.91       71.17
       12        517.80       73.76
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       13        544.11       88.18
       14        567.11      107.45
       15        572.92      136.88
       16        573.13      166.88
       17        574.32      196.85
       18        575.38      226.83
       19        575.76      256.83
       20        577.33      286.79
       21        578.69      302.20
    Factor Of Safety For The Preceding Specified Surface =  4.695
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following 21 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        227.93      187.83
        2        250.24      167.78
        3        272.72      147.91
        4        297.42      130.88
        5        321.47      112.95
        6        346.36       96.21
        7        374.02       84.58
        8        403.86       81.45
        9        433.79       79.47
       10        463.66       76.70
       11        493.43       72.97
       12        523.32       75.56
       13        549.62       89.98
       14        572.62      109.25
       15        578.43      138.68
       16        578.65      168.68
       17        579.84      198.65
       18        580.90      228.63
       19        581.27      258.63
       20        582.85      288.59
       21        584.20      304.00
    Factor Of Safety For The Preceding Specified Surface =  4.761
    Factor Of Safety Calculation Has Gone Through Ten Iterations
    The Trial Failure Surface In Question Is Defined
    By The Following 21 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        250.00      195.03
        2        272.31      174.97
        3        294.79      155.10
        4        319.49      138.08
        5        343.54      120.14
        6        368.43      103.40
        7        396.09       91.77
        8        425.92       88.65
        9        455.86       86.67
       10        485.73       83.90
       11        515.50       80.16
       12        545.38       82.76
       13        571.69       97.18
       14        594.69      116.44
       15        600.50      145.87
       16        600.72      175.87
       17        601.91      205.85
       18        602.97      235.83
       19        603.34      265.83
       20        604.92      295.79
       21        606.18      310.18
    Factor Of Safety For The Preceding Specified Surface =  5.052
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By 20 Coordinate Points
            Point      X-Surf      Y-Surf
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             No.        (ft)        (ft)
              1        150.69      166.66
              2        174.60      148.54
              3        202.42      137.31
              4        231.22      128.90
              5        258.94      117.42
              6        282.47       98.81
              7        309.42       85.64
              8        339.42       85.92
              9        369.30       88.54
             10        398.48       95.54
             11        428.22       99.48
             12        454.34      114.23
             13        471.20      139.04
             14        486.54      164.82
             15        503.07      189.86
             16        521.97      213.15
             17        542.62      234.92
             18        566.67      252.85
             19        576.94      281.04
             20        582.65      303.49
                ***     1.586   ***
               Individual data on the    23  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     12.3   6888.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   2     11.6  16571.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   3     27.8  72890.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   4     23.5  88512.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   5      5.3  23132.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   6     27.7 143043.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   7     19.2 129423.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   8      4.3  33814.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0
   9     27.0 241987.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  10     30.0 306764.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  11     29.9 320247.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  12     29.2 316809.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  13     29.7 325285.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  14     26.1 276826.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  15     10.7 101332.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  16      6.1  52544.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  17     15.3 117444.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  18     16.5 104718.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  19     18.9  97230.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  20     20.6  84597.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  21     24.0  78900.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  22     10.3  22026.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0
  23      5.7   3826.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0
          Failure Surface Specified By 20 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        150.69      166.66
              2        174.60      148.54
              3        202.42      137.31
              4        231.22      128.90
              5        258.94      117.42
              6        282.47       98.81
              7        309.42       85.64
              8        339.42       85.92
              9        369.30       88.54
             10        398.48       95.54
             11        428.22       99.48
             12        454.34      114.23
             13        471.20      139.04
             14        486.54      164.82
             15        503.07      189.86
             16        521.97      213.15
             17        542.62      234.92
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             18        566.67      252.85
             19        576.94      281.04
             20        582.65      303.49
                ***     1.586   ***
          Failure Surface Specified By 20 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        145.17      166.66
              2        169.09      148.54
              3        196.90      137.31
              4        225.70      128.90
              5        253.42      117.42
              6        276.95       98.81
              7        303.90       85.64
              8        333.90       85.92
              9        363.79       88.54
             10        392.96       95.54
             11        422.70       99.48
             12        448.83      114.23
             13        465.68      139.04
             14        481.03      164.82
             15        497.55      189.86
             16        516.46      213.15
             17        537.10      234.92
             18        561.15      252.85
             19        571.42      281.04
             20        576.64      301.53
                ***     1.608   ***
          Failure Surface Specified By 20 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        128.62      166.66
              2        157.65      159.10
              3        185.19      147.19
              4        209.95      130.26
              5        239.70      126.37
              6        266.57      113.04
              7        290.85       95.41
              8        318.57       83.94
              9        347.93       77.81
             10        376.45       87.12
             11        403.07      100.97
             12        427.07      118.96
             13        449.04      139.39
             14        473.86      156.24
             15        489.32      181.95
             16        512.00      201.59
             17        523.72      229.21
             18        538.43      255.35
             19        555.85      279.78
             20        569.30      299.14
                ***     1.648   ***
          Failure Surface Specified By 20 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        167.24      168.04
              2        190.04      148.54
              3        216.98      135.34
              4        246.97      134.78
              5        276.69      130.66
              6        304.40      119.16
              7        333.20      127.56
              8        363.19      128.30
              9        392.64      122.59
             10        421.98      128.84
             11        448.04      143.71
             12        474.25      158.29
             13        503.17      166.27
             14        522.78      188.97
             15        540.43      213.23
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             16        563.85      231.98
             17        590.29      246.15
             18        606.01      271.70
             19        623.65      295.97
             20        632.20      311.48
                ***     1.652   ***
          Failure Surface Specified By 19 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        167.24      168.04
              2        188.48      146.86
              3        209.73      125.68
              4        236.37      111.89
              5        264.99      120.88
              6        294.88      118.26
              7        323.46      127.37
              8        353.42      128.95
              9        381.42      118.19
             10        410.36      126.12
             11        435.75      142.10
             12        454.74      165.32
             13        480.13      181.30
             14        507.34      193.94
             15        528.83      214.87
             16        543.12      241.24
             17        554.51      269.00
             18        567.15      296.20
             19        571.39      299.82
                ***     1.670   ***
          Failure Surface Specified By 21 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        178.28      171.64
              2        200.28      151.24
              3        224.86      134.05
              4        250.30      118.15
              5        274.65      100.62
              6        304.62       99.39
              7        334.43       96.07
              8        364.04      100.91
              9        393.40      107.10
             10        423.06      111.60
             11        452.94      114.21
             12        481.47      123.51
             13        506.28      140.37
             14        529.35      159.55
             15        552.32      178.84
             16        576.03      197.21
             17        600.78      214.18
             18        607.29      243.46
             19        611.54      273.16
             20        615.93      302.84
             21        616.47      310.69
                ***     1.674   ***
          Failure Surface Specified By 21 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        178.28      171.64
              2        200.28      151.24
              3        224.86      134.05
              4        250.30      118.15
              5        274.65      100.62
              6        304.62       99.39
              7        334.43       96.07
              8        364.04      100.91
              9        393.40      107.10
             10        423.06      111.60
             11        452.94      114.21
             12        481.47      123.51
             13        506.28      140.37
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             14        529.35      159.55
             15        552.32      178.84
             16        576.03      197.21
             17        600.78      214.18
             18        607.29      243.46
             19        611.54      273.16
             20        615.93      302.84
             21        616.47      310.69
                ***     1.674   ***
          Failure Surface Specified By 21 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        183.79      173.44
              2        205.79      153.04
              3        230.38      135.85
              4        255.82      119.95
              5        280.16      102.42
              6        310.14      101.19
              7        339.95       97.87
              8        369.56      102.71
              9        398.91      108.89
             10        428.57      113.40
             11        458.46      116.00
             12        486.98      125.30
             13        511.79      142.17
             14        534.86      161.34
             15        557.84      180.64
             16        581.55      199.01
             17        606.29      215.98
             18        612.81      245.26
             19        617.05      274.96
             20        621.45      304.64
             21        621.89      310.96
                ***     1.697   ***
          Failure Surface Specified By 21 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        183.79      173.44
              2        205.79      153.04
              3        230.38      135.85
              4        255.82      119.95
              5        280.16      102.42
              6        310.14      101.19
              7        339.95       97.87
              8        369.56      102.71
              9        398.91      108.89
             10        428.57      113.40
             11        458.46      116.00
             12        486.98      125.30
             13        511.79      142.17
             14        534.86      161.34
             15        557.84      180.64
             16        581.55      199.01
             17        606.29      215.98
             18        612.81      245.26
             19        617.05      274.96
             20        621.45      304.64
             21        621.89      310.96
                ***     1.697   ***
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MRLF SWFP - 090250 NE Fully Dev - SeismicYLD - Block4box
x:\projects\marana\090250 - swfp\_engineering\slope stability\mrlf -ne fully devseismic blockyld4bx.pl2   Run By: Carl Bueter, Cornerstone Environmen   5/3/2011   10:09AM
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2

2

3
4
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bcd
efg
hij
a

# FS
a 1.00
b 1.00
c 1.00
d 1.00
e 1.00
f 1.00
g 1.00
h 1.00
i 1.00
j 1.00

Soil
Desc.

Soil
Waste
Liner1
Liner2
Liner3

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
120.0
65.0
100.0
100.0
100.0

Saturated
Unit Wt.

(pcf)
120.0
65.0

100.0
100.0
100.0

Cohesion
Intercept

(psf)
0.0
50.0
0.0
0.0
0.0

Friction
Angle
(deg)
30.0
33.0
12.0
12.0
12.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
Horiz Eqk 0.150 g<

PCSTABL5M/si  FSmin=1.00
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 5/3/2011                           
    Time of Run:              10:09AM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf -ne fully devseismic blockYLD4BX.in                            
    Output Filename:          X:mrlf -ne fully devseismic blockYLD4BX.OUT                           
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf -ne fully devseismic blockYLD4BX.PLT                           
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          NE Fully Dev - SeismicYLD - Block4box   
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        9 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     156.66      70.00     156.66        1
        2         70.00     156.66     100.00     166.66        1
        3        100.00     166.66     163.00     166.66        1
        4        163.00     166.66     602.61     310.00        2
        5        602.61     310.00     802.61     320.00        2
        6        163.00     166.66     225.88     145.98        3
        7        225.88     145.98     278.14     130.00        4
        8        278.14     130.00     471.61     130.00        4
        9        471.61     130.00     802.61     130.00        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Horizontal Earthquake Loading Coefficient
    Of0.150 Has Been Assigned
    A Vertical Earthquake Loading Coefficient
    Of0.000 Has Been Assigned
    Cavitation Pressure =    0.0 (psf)
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified.
   1500 Trial Surfaces Have Been Generated.
    4 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  10.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         165.00     166.40     230.00     145.09       0.50
     2         231.00     144.76     278.14     129.74       0.50
     3         278.15     129.74     278.35     129.74       0.50
     4         450.00     129.74     600.00     129.74       0.50
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
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              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     0.995   ***
               Individual data on the    34  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      2.5    157.7     0.0     0.0      0.0     0.0    23.7     0.0     0.0
   2      9.4   3151.6     0.0     0.0      0.0     0.0   472.7     0.0     0.0
   3     70.9 144988.6     0.0     0.0      0.0     0.0 21748.3     0.0     0.0
   4      7.2  26758.3     0.0     0.0      0.0     0.0  4013.8     0.0     0.0
   5     23.8 103856.0     0.0     0.0      0.0     0.0 15578.4     0.0     0.0
   6      0.2    869.1     0.0     0.0      0.0     0.0   130.4     0.0     0.0
   7    193.3 ********     0.0     0.0      0.0     0.0 *******     0.0     0.0
   8     63.0 604408.3     0.0     0.0      0.0     0.0 90661.2     0.0     0.0
   9      0.0    163.4     0.0     0.0      0.0     0.0    24.5     0.0     0.0
  10      6.7  67814.7     0.0     0.0      0.0     0.0 10172.2     0.0     0.0
  11      6.6  64657.2     0.0     0.0      0.0     0.0  9698.6     0.0     0.0
  12      4.5  41858.8     0.0     0.0      0.0     0.0  6278.8     0.0     0.0
  13      5.7  50934.5     0.0     0.0      0.0     0.0  7640.2     0.0     0.0
  14      6.6  56308.6     0.0     0.0      0.0     0.0  8446.3     0.0     0.0
  15      3.5  27974.1     0.0     0.0      0.0     0.0  4196.1     0.0     0.0
  16      6.7  50917.1     0.0     0.0      0.0     0.0  7637.6     0.0     0.0
  17      6.5  47619.4     0.0     0.0      0.0     0.0  7142.9     0.0     0.0
  18      6.0  41308.1     0.0     0.0      0.0     0.0  6196.2     0.0     0.0
  19      7.0  45715.5     0.0     0.0      0.0     0.0  6857.3     0.0     0.0
  20      6.3  38869.9     0.0     0.0      0.0     0.0  5830.5     0.0     0.0
  21      1.0   5970.3     0.0     0.0      0.0     0.0   895.5     0.0     0.0
  22      0.8   4550.7     0.0     0.0      0.0     0.0   682.6     0.0     0.0
  23      5.1  26095.4     0.0     0.0      0.0     0.0  3914.3     0.0     0.0
  24      6.9  32189.8     0.0     0.0      0.0     0.0  4828.5     0.0     0.0
  25      3.8  15627.9     0.0     0.0      0.0     0.0  2344.2     0.0     0.0
  26      7.0  25536.4     0.0     0.0      0.0     0.0  3830.5     0.0     0.0
  27      7.1  22610.8     0.0     0.0      0.0     0.0  3391.6     0.0     0.0
  28      4.3  11477.5     0.0     0.0      0.0     0.0  1721.6     0.0     0.0
  29      7.1  15481.9     0.0     0.0      0.0     0.0  2322.3     0.0     0.0
  30      5.0   8502.2     0.0     0.0      0.0     0.0  1275.3     0.0     0.0
  31      7.1   8541.3     0.0     0.0      0.0     0.0  1281.2     0.0     0.0
  32      6.5   4898.0     0.0     0.0      0.0     0.0   734.7     0.0     0.0
  33      7.0   2082.3     0.0     0.0      0.0     0.0   312.3     0.0     0.0
  34      1.2     46.8     0.0     0.0      0.0     0.0     7.0     0.0     0.0
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
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              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     0.995   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     0.995   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
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              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     0.995   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     0.995   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
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              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     0.995   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     0.995   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
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              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     0.995   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     0.995   ***
          Failure Surface Specified By 30 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        164.30      167.08
              2        166.82      165.98
              3        176.23      162.60
              4        254.31      137.14
              5        278.32      129.59
              6        534.59      129.98
              7        541.32      137.37
              8        547.95      144.86
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              9        552.44      153.79
             10        558.17      161.99
             11        564.79      169.48
             12        568.26      178.86
             13        574.94      186.31
             14        581.48      193.87
             15        587.47      201.88
             16        594.45      209.04
             17        600.71      216.83
             18        601.76      226.78
             19        607.71      234.82
             20        614.59      242.07
             21        618.35      251.34
             22        625.35      258.47
             23        632.41      265.56
             24        636.66      274.61
             25        643.73      281.69
             26        648.73      290.35
             27        655.79      297.43
             28        662.29      305.03
             29        669.30      312.16
             30        670.53      313.40
                ***     0.995   ***
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MRLF SWFP - 090250 NE Fully Developed Seismic -Circ YLD
x:\projects\marana\090250 - swfp\_engineering\slope stability\mrlf -ne fully developed seismic circ yld.pl2   Run By: Carl Bueter, Cornerstone Environmen   4/27/2011   01:36PM
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bcd efgh
ij

a

# FS
a 0.99
b 0.99
c 0.99
d 1.00
e 1.00
f 1.00
g 1.00
h 1.01
i 1.02
j 1.03

Soil
Desc.

Soil
Waste
Liner1
Liner2
Liner3

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
120.0
65.0
100.0
100.0
100.0

Saturated
Unit Wt.

(pcf)
120.0
65.0

100.0
100.0
100.0

Cohesion
Intercept

(psf)
0.0
50.0
0.0
0.0
0.0

Friction
Angle
(deg)
30.0
33.0
12.0
12.0
12.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
Horiz Eqk 0.140 g<

PCSTABL5M/si  FSmin=0.99
Safety Factors Are Calculated By The Modified Janbu Method
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                        ** PCSTABL5M **
                              by
                       Purdue University
                 --Slope Stability Analysis--
              Simplified Janbu, Simplified Bishop
                 or Spencer`s Method of Slices
    Run Date:                 4/27/2011                          
    Time of Run:              01:36PM        
    Run By:                   Carl Bueter, Cornerstone Environmen
    Input Data Filename:      X:mrlf -ne fully developed seismic circ YLD.in                        
    Output Filename:          X:mrlf -ne fully developed seismic circ YLD.OUT                       
    Unit:                     ENGLISH
    Plotted Output Filename:  X:mrlf -ne fully developed seismic circ YLD.PLT                       
    PROBLEM DESCRIPTION   MRLF SWFP - 090250                      
                          NE Fully Developed Seismic -Circ YLD    
    BOUNDARY COORDINATES
         Note: User origin value specified.
         Add 0.00 to X-values and 1800.00 to Y-values listed.

        5 Top   Boundaries
        9 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     156.66      70.00     156.66        1
        2         70.00     156.66     100.00     166.66        1
        3        100.00     166.66     163.00     166.66        1
        4        163.00     166.66     602.61     310.00        2
        5        602.61     310.00     802.61     320.00        2
        6        163.00     166.66     225.88     145.98        3
        7        225.88     145.98     278.14     130.00        4
        8        278.14     130.00     471.61     130.00        4
        9        471.61     130.00     802.61     130.00        5
   ISOTROPIC SOIL PARAMETERS
     5 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No.
      1   120.0    120.0       0.0     30.0    0.00       0.0      0
      2    65.0     65.0      50.0     33.0    0.00       0.0      0
      3   100.0    100.0       0.0     12.0    0.00       0.0      0
      4   100.0    100.0       0.0     12.0    0.00       0.0      0
      5   100.0    100.0       0.0     12.0    0.00       0.0      0
    A Horizontal Earthquake Loading Coefficient
    Of0.140 Has Been Assigned
    A Vertical Earthquake Loading Coefficient
    Of0.000 Has Been Assigned
    Cavitation Pressure =    0.0 (psf)
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Irregular Surfaces, Has Been Specified.
    600 Trial Surfaces Have Been Generated.
     20 Surfaces Initiate From Each Of 30 Points Equally Spaced
    Along The Ground Surface Between  X =   1.00 ft.
                                 and  X = 165.00 ft.
    Each Surface Terminates Between   X = 500.00 ft.
                                and   X = 700.00 ft.
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y = 50.00 ft.
    30.00 ft. Line Segments Define Each Trial Failure Surface.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Examined.  They Are Ordered - Most Critical
          First.
          * * Safety Factors Are Calculated By The Modified Janbu Method * *
          Failure Surface Specified By 19 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        165.00      167.31
              2        188.34      148.46
              3        209.58      127.27
              4        233.87      109.68
              5        263.60      105.66
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              6        293.28      101.29
              7        323.24      102.94
              8        351.73      112.34
              9        380.97      119.05
             10        410.97      119.38
             11        439.05      129.94
             12        464.95      145.07
             13        492.45      157.07
             14        510.99      180.65
             15        533.96      199.95
             16        552.09      223.85
             17        563.15      251.74
             18        574.82      279.38
             19        577.40      301.78
                ***     0.991   ***
               Individual data on the    22  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      2.7    275.7     0.0     0.0      0.0     0.0    38.6     0.0     0.0
   2     20.6  23351.2     0.0     0.0      0.0     0.0  3269.2     0.0     0.0
   3     21.2  68555.6     0.0     0.0      0.0     0.0  9597.8     0.0     0.0
   4     16.3  82479.9     0.0     0.0      0.0     0.0 11547.2     0.0     0.0
   5      8.0  48441.2     0.0     0.0      0.0     0.0  6781.8     0.0     0.0
   6     29.7 200616.2     0.0     0.0      0.0     0.0 28086.3     0.0     0.0
   7     14.5 105947.6     0.0     0.0      0.0     0.0 14832.7     0.0     0.0
   8     15.1 117264.1     0.0     0.0      0.0     0.0 16417.0     0.0     0.0
   9     30.0 247120.5     0.0     0.0      0.0     0.0 34596.9     0.0     0.0
  10     28.5 236958.8     0.0     0.0      0.0     0.0 33174.2     0.0     0.0
  11     29.2 237520.9     0.0     0.0      0.0     0.0 33252.9     0.0     0.0
  12     30.0 251951.7     0.0     0.0      0.0     0.0 35273.2     0.0     0.0
  13     28.1 237858.5     0.0     0.0      0.0     0.0 33300.2     0.0     0.0
  14      0.1    915.6     0.0     0.0      0.0     0.0   128.2     0.0     0.0
  15     25.8 206856.7     0.0     0.0      0.0     0.0 28959.9     0.0     0.0
  16     27.5 211809.7     0.0     0.0      0.0     0.0 29653.4     0.0     0.0
  17     18.5 130494.1     0.0     0.0      0.0     0.0 18269.2     0.0     0.0
  18     23.0 139686.2     0.0     0.0      0.0     0.0 19556.1     0.0     0.0
  19     18.1  92710.1     0.0     0.0      0.0     0.0 12979.4     0.0     0.0
  20     11.1  41349.2     0.0     0.0      0.0     0.0  5788.9     0.0     0.0
  21     11.7  25407.4     0.0     0.0      0.0     0.0  3557.0     0.0     0.0
  22      2.6   1803.8     0.0     0.0      0.0     0.0   252.5     0.0     0.0
          Failure Surface Specified By 25 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        108.45      166.66
              2        136.31      155.54
              3        166.04      151.54
              4        193.83      140.24
              5        218.24      122.79
              6        245.84      111.04
              7        268.35       91.22
              8        298.23       88.51
              9        327.46       81.72
             10        356.08       90.71
             11        384.68       99.76
             12        414.56      102.42
             13        444.49      100.36
             14        474.47       99.18
             15        503.59      106.39
             16        528.88      122.52
             17        557.48      131.58
             18        584.02      145.57
             19        601.93      169.63
             20        608.35      198.94
             21        624.07      224.49
             22        645.65      245.32
             23        653.54      274.27
             24        668.07      300.51
             25        670.15      313.38
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                ***     0.994   ***
          Failure Surface Specified By 25 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        108.45      166.66
              2        136.31      155.54
              3        166.04      151.54
              4        193.83      140.24
              5        218.24      122.79
              6        245.84      111.04
              7        268.35       91.22
              8        298.23       88.51
              9        327.46       81.72
             10        356.08       90.71
             11        384.68       99.76
             12        414.56      102.42
             13        444.49      100.36
             14        474.47       99.18
             15        503.59      106.39
             16        528.88      122.52
             17        557.48      131.58
             18        584.02      145.57
             19        601.93      169.63
             20        608.35      198.94
             21        624.07      224.49
             22        645.65      245.32
             23        653.54      274.27
             24        668.07      300.51
             25        670.15      313.38
                ***     0.994   ***
          Failure Surface Specified By 24 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        131.07      166.66
              2        159.39      156.76
              3        186.54      144.00
              4        210.98      126.60
              5        236.39      110.65
              6        258.56       90.45
              7        282.96       72.99
              8        304.78       52.40
              9        334.78       52.75
             10        364.75       51.32
             11        394.75       51.42
             12        424.27       56.73
             13        448.21       74.81
             14        470.75       94.62
             15        498.46      106.09
             16        524.99      120.10
             17        540.70      145.66
             18        561.94      166.85
             19        573.95      194.34
             20        586.66      221.51
             21        602.77      246.82
             22        625.76      266.10
             23        642.65      290.89
             24        651.20      312.43
                ***     0.998   ***
          Failure Surface Specified By 25 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        102.79      166.66
              2        130.65      155.54
              3        160.39      151.54
              4        188.18      140.24
              5        212.58      122.79
              6        240.18      111.04
              7        262.70       91.22
              8        292.58       88.51
              9        321.80       81.72
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             10        350.42       90.71
             11        379.03       99.76
             12        408.91      102.42
             13        438.84      100.36
             14        468.81       99.18
             15        497.93      106.39
             16        523.23      122.52
             17        551.83      131.58
             18        578.36      145.57
             19        596.28      169.63
             20        602.69      198.94
             21        618.41      224.49
             22        640.00      245.32
             23        647.88      274.27
             24        662.42      300.51
             25        664.45      313.09
                ***     0.998   ***
          Failure Surface Specified By 25 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        102.79      166.66
              2        130.65      155.54
              3        160.39      151.54
              4        188.18      140.24
              5        212.58      122.79
              6        240.18      111.04
              7        262.70       91.22
              8        292.58       88.51
              9        321.80       81.72
             10        350.42       90.71
             11        379.03       99.76
             12        408.91      102.42
             13        438.84      100.36
             14        468.81       99.18
             15        497.93      106.39
             16        523.23      122.52
             17        551.83      131.58
             18        578.36      145.57
             19        596.28      169.63
             20        602.69      198.94
             21        618.41      224.49
             22        640.00      245.32
             23        647.88      274.27
             24        662.42      300.51
             25        664.45      313.09
                ***     0.998   ***
          Failure Surface Specified By 25 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        102.79      166.66
              2        130.65      155.54
              3        160.39      151.54
              4        188.18      140.24
              5        212.58      122.79
              6        240.18      111.04
              7        262.70       91.22
              8        292.58       88.51
              9        321.80       81.72
             10        350.42       90.71
             11        379.03       99.76
             12        408.91      102.42
             13        438.84      100.36
             14        468.81       99.18
             15        497.93      106.39
             16        523.23      122.52
             17        551.83      131.58
             18        578.36      145.57
             19        596.28      169.63
             20        602.69      198.94
             21        618.41      224.49
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             22        640.00      245.32
             23        647.88      274.27
             24        662.42      300.51
             25        664.45      313.09
                ***     0.998   ***
          Failure Surface Specified By 23 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        136.72      166.66
              2        165.40      157.83
              3        193.43      147.14
              4        219.10      131.62
              5        248.18      124.27
              6        274.83      110.49
              7        298.30       91.81
              8        326.28       80.97
              9        355.45       73.98
             10        384.09       65.04
             11        414.08       64.39
             12        443.05       56.58
             13        470.78       68.04
             14        496.69       83.15
             15        521.20      100.46
             16        545.66      117.83
             17        561.25      143.46
             18        573.47      170.86
             19        584.55      198.74
             20        591.80      227.85
             21        593.58      257.79
             22        598.56      287.38
             23        605.74      310.16
                ***     1.006   ***
          Failure Surface Specified By 19 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        153.69      166.66
              2        176.60      147.29
              3        199.29      127.67
              4        220.69      106.64
              5        249.95      100.02
              6        279.08       92.85
              7        308.45       86.75
              8        336.61       76.38
              9        366.53       74.19
             10        394.67       84.57
             11        421.68       97.64
             12        445.66      115.66
             13        469.74      133.55
             14        487.53      157.71
             15        507.94      179.69
             16        529.14      200.92
             17        533.85      230.55
             18        534.29      260.55
             19        538.74      289.17
                ***     1.023   ***
          Failure Surface Specified By 18 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        165.00      167.31
              2        190.63      151.71
              3        216.83      137.10
              4        243.05      122.53
              5        270.71      110.91
              6        297.41       97.24
              7        322.98       81.55
              8        352.55       86.65
              9        382.30       90.50
             10        409.26      103.66
             11        436.26      116.73
             12        457.69      137.73
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             13        479.24      158.60
             14        502.19      177.92
             15        508.97      207.15
             16        516.49      236.19
             17        519.33      266.05
             18        521.31      283.49
                ***     1.033   ***
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Upper Shear Box:  Steel grip
Bentomat DN GCL (Lot #200834CV/Roll #4384) under soaked and consolidated conditions.
Lower Shear Box: Steel grip 

Shear Strength δ a
Parameters(2) (deg) (psf)
Peak 34 1155 0.983
LD 7 425 0.927

Test Shear Normal Shear Failure
No. Box Size Stress Rate Stress Time ωi ωf τP τLD τ2" Mode

(in. x in.) (psf) (in./min) (psf) (hours) (psf) (hour) (psf) (hour) (psf) (hour) (%) (%) (psf) (psf) (psf)
1A 12 x 12 720 0.04 200 24 720 24 - - - - - - 114.3 1460 445 (1)
1B 12 x 12 3600 0.04 200 24 3600 24 - - - - - - 69.5 3930 1030 (2)
1C 12 x 12 7200 0.04 200 24 7200 24 - - - - - - 64.9 5892 1300 (2)

DATE OF REPORT:
FIGURE NO.
PROJECT NO.
DOCUMENT NO.
FILE NO.

Consolidation (Stress and Time)

9/8/2008
C-1

SG8007

Shear Strength(1)

CETCO LINING TECHNOLOGIES - 
GCL DIRECT SHEAR TESTING (ASTM D 6243)

Soaking
Phase 1 Phase 2 Phase 3
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NOTES:
(1) Sliding (i.e., shear failure) occurred between the steel grip and geotextile of GCL.   The actual peak internal shear strength is likely higher than the measured peak internal strength of  of the  GCL at 720 psf.   
(2) Sliding (i.e., shear failure) occurred between the bentonite layer and black nonwoven geotextile within the GCL.    
(2) The reported total-stress parameters of friction angle and cohesion were determined from a best-fit line drawn through the test data.  Caution should be exercised in using these strength  parameters for applications 
involving normal stresses outside the range of the stresses covered by the test series.  The large-displacement (LD) shear strength was calculated using the shear force measured at the end of the test.

S8007-51.ds.xls



CETCO LINING TECHNOLOGIES - 
GCL DIRECT SHEAR TESTING (ASTM D 6243)

Shear Strength δ a
Parameters(2) (deg) (psf)
Peak 19 2661 0.998
LD 5 445 1.000

Test Shear Normal Shear Lower Soil Upper Soil Failure
No. Box Size Stress Rate Stress Time Stress Time γd ωi ωf γd ωi ωf ωi ωf τP τLD Mode

(in. x in.) (psf) (in./min) (psf) (hour) (psf) (hour) (pcf) (%) (%) (pcf) (%) (%) (%) (%) (psf) (psf)
4A 12 x 12 4320 0.04 200 24 4320 48 - - - - - - - 81.9 4032 790 (1)
4B 12 x 12 8640 0.04 200 24 8640 48 - - - - - - - 68.1 5692 1155 (1)
4C 12 x 12 17280 0.04 200 24 17280 48 - - - - - - - 57.0 8435 1846 (1)

DATE OF TEST:
FIGURE NO.
PROJECT NO.
DOCUMENT NO.
FILE NO.

C-4
SGI10005

ConsolidationSoaking GCL Shear Strengths

8/27/2010
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Upper Shear Box: Steel Grip
Bentomat DN GCL Lot #201030CV, Roll #2905 under soaked and consolidated conditions   
Lower Shear Box: Steel Grip

NOTES:
(1) Sliding (i.e., shear failure) occurred within the GCL  between the bentonite layer and black geotextile.  
(2) The reported total-stress parameters of friction angle and adhesion were determined from a best-fit line drawn through the test data.  Caution should be exercised in using these strength  
parameters for applications involving normal stresses outside the range of the stresses covered by the test series.  The large-displacement (LD) shear strength was calculated using the shear 
force measured at 3" displacement.

S10005.26.ds.xls



Shear Strength δ a R2

Parameters(2) (deg) (psf)
Peak ###### #DIV/0! NA
LD ###### #DIV/0! NA

Test Shear Normal Shear δSecant δSecant

No. Box Size Stress Rate Stress Time ωi ωf τP τLD at Peak(2) at 3"(2)

(in. x in.) (psf) (in./min) (psf) (hours) 1 2 3 4 5 6 7 (%) (%) (psf) (psf) (deg) (deg)
1B 12 x 12 10800 0.04 200 24 500, 2 1000, 2 2000, 2 4000, 2 8000, 2 10800, 48 60.4 7912 1585 36 8

10800 0.0 0 0

DATE OF REPORT:
FIGURE NO.
PROJECT NO.
DOCUMENT NO.
FILE NO.

CETCO LINING TECHNOLOGIES - 2011 ANNUAL SHEARING TEST PROGRAM
GCL DIRECT SHEAR TESTING (ASTM D 6243)

Soaking Shear StrengthGCLConsolidation Steps
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NOTES:
(1) Shear failure occurred within the GCL.  
(2) The reported total-stress secant friction angle was defined as   δsecnt = arctan (shear strength/normal strength).  Caution should be exercised in using the friction angle for applications involving 
normal stresses other than the test normal stress.   The LD shear strength was calculated using the shear force measured at a displacement  of 3".

Upper Shear Box: Steel grip
Bentomat DN GCL (Lot #201102LO/Roll #15)  under soaked and consolidated conditions   
Lower Shear Box: Steel grip

S11006-01B.ds.xls



CETCO LINING TECHNOLOGIES - 
DIRECT SHEAR TESTING (ASTM D 6243)

Test Series 6: Bentomat ST GCL (Lot # 200625CV/Roll # 2707) soaked in tap water at a normal stress of 200 psf for 24 hours and then consolidated at  
at a normal stress of 5000 psf for 24 hours

Shear Strength δ a
Parameters (deg) (psf)
Peak 34 0.0 1.000
LD 7 0.0 1.000

Test Shear Normal Shear
No. Box Size Stress (σn) Rate Stress Time ωi ωf τP τLD

(in. x in.) (psf) (in./min) (psf) (hour) (psf) (hour) (psf) (hour) (psf) (hour) (psf) (hour) (%) (%) (psf) (psf) δSP δSLD

6A 12 x 12 5000 0.040 200 24 5000 24 - - - - - - 24.6 92.8 3324 621 34 7
6B 0 0.0 0.00 0.00
6C

NOTES:

DATE OF TEST: 6/22 to 6/29/2006 
FIGURE NO. A-6
PROJECT NO. SGI6001
DOCUMENT NO.
FILE NO.

Secant FrictionSoaking GCL Shear Strength(1)Consolidation (Stress and Time)

Angle(2) (deg)Phase 1 Phase 2 Phase 3 Phase 4
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(1) Sliding (i.e., shear failure) occurred within the GCL between the black geotextile and bentonite layer.
(2) The reported total-stress friction angle was determined by drawing a straight line from origin through the test data point.  Caution should be exercised in using the friction angle for applications 
involving normal stresses other than the test normal stress.  The large-displacement (LD) shear strength was calculated using the shear force measured at the end of the test.



Shear Strength δ a R2

Parameters(2) (deg) (psf)
Peak ###### #DIV/0! NA
LD ###### #DIV/0! NA

Test Shear Normal Shear δSecant δSecant

No. Box Size Stress Rate Stress Time ωi ωf τP τLD at Peak(2) at 3"(2)

(in. x in.) (psf) (in./min) (psf) (hours) 1 2 3 4 5 6 7 (%) (%) (psf) (psf) (deg) (deg)
15B 12 x 12 10800 0.04 200 48 500, 2 1000, 2 2000, 2 4000, 2 8000, 2 10800, 48 61.6 6593 1245 31 7

10800 0.0 0 0

DATE OF REPORT:
FIGURE NO.
PROJECT NO.
DOCUMENT NO.
FILE NO.

CETCO LINING TECHNOLOGIES - 2011 ANNUAL SHEARING TEST PROGRAM
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NOTES:
(1) Shear failure occurred within the GCL.  
(2) The reported total-stress secant friction angle was defined as   δsecnt = arctan (shear strength/normal strength).  Caution should be exercised in using the friction angle for applications involving 
normal stresses other than the test normal stress.   The LD shear strength was calculated using the shear force measured at a displacement  of 3".

Upper Shear Box: Steel grip
Bentomat ST GCL (Lot #201106CV/Roll #18)  under soaked and consolidated conditions   
Lower Shear Box: Steel grip

S11006-10B.ds.xls



Shear Strength δ a R2

Parameters(2) (deg) (psf)
Peak 22 795 NA
LD 6 320 NA

Test Shear Normal Shear
No. Box Size Stress Rate Stress Time ωi ωf τP τLD

(in. x in.) (psf) (in./min) (psf) (hours) 1 2 3 4 5 6 7 8 9 (%) (%) (psf) (psf)
46A 12 x 12 14000 0.004 72 168 100, 1 200, 2 400, 2 800, 2 1500, 8 3000, 4 6000, 4 14000, 36 48.2 6362 1908
46B 12 x 12 16500 0.004 72 168 100, 1 200, 2 400, 2 800, 2 1500, 8 3000, 4 6000, 4 16500, 36 46.4 7356 2192
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CETCO LINING TECHNOLOGIES - 
GCL DIRECT SHEAR TESTING (ASTM D 6243)

Soaking GCL Shear StrengthConsolidation Steps
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NOTES:
(1) Shear failure occurred within the GCL between the black woven geotextile and bentonite layer in each test.  
(3) The reported total-stress parameters of friction angle and adhesion were determined from a straight line drawn through the test data.  Caution should be exercised in using these strength  
parameters for applications involving normal stresses outside the range of the stresses covered by the test series.  The large-displacement (LD) shear strength was calculated using the shear force 
measured at 3" displacement.

Upper Shear Box: Steel grip
Bentomat ST GCL (Lot # 201051LO, Roll #4948, peel strength = 23 lb) under soaked and consolidated conditions
Lower Shear Box: Steel grip
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