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INTRODUCTION

The purpose of this calculation package is to present the static and seismic slope stability
analyses of the Category I Landfill (Landfill) proposed for construction against the banks of
Parkers Brother Arroyo at the ASARCO El Paso Smelter Remediation Site, El Paso, Texas. This
landfill will comprise Cell 4 at the Site. The slope stability analyses were performed for the
following landfill components:

e excavated slopes and foundation soils before waste placement;

o liner system along excavated slopes prior to waste placement (i.e., liner system veneer);

s liner-waste block under interim and final closure condition;

o final slopes and foundation soils at the final closure condition; and

o final cover system veneer.

STABILITY CRITERIA

Static Stability

The static slope stability factor of safety (FS) is evaluated for cross sections that represent critical
combinations of geometry and shear strength. Minimum acceptable factors of safety for landfill
slope stability depend on project-specific conditions and uncertainties. The target calculated
factor of safety for interim conditions (i.e., excavated slopes prior to placement of waste, liner
system veneer, and interim landfill slopes during operation) is 1.25 using peaks strengths and 1.0
using large-displacement strengths (for geosynthetic interfaces in the liner system). The target
calculated factor of safety under final conditions (i.e., final landfill slopes at the end of operation)
is 1.5 using peak strengths.
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Seismic Stability

The seismic slope stability FS is evaluated for critical cross sections subjected to the horizontal
acceleration that has 10% or probability of being exceeded in 250 years. Values of maximum
horizontal acceleration (MHA) having a certain probability of exceedance (P.) can be estimated
from United States Geologic Survey (USGS) National Seismic Hazard Maps. Current National
Seismic Hazard Maps present MHA values for a seismic risk level of 2% probability of being
exceeded in 50 years (i.e., P. = 2% in 50 years), which statistically equivalent to a P, = 10% in
250 years. From the current USGS National Seismic Hazard Maps (2008 version), the MHA at
the Landfill (106.52° W, 31.79° N) corresponding to P. = 2% in 50 years is 0.13g. A target factor
of safety for seismic stability equal to 1.0 was selected based on suggestions made by
Kavazanjian et al. (1997) and Bray et al. (1998).

CRITICAL CROSS SECTIONS

Slope stability analyses were performed for a number of cross sections to evaluate the critical
configurations of the various components of the Landfill for each sliding scenario. The following
engineering drawings were used to select the critical slope stability cross sections:

e final top of liner grading plan (Drawing 4 of the Design Drawings for the Landfill);
e interim phase top of waste grading plan (Drawing 9 of the Design Drawings for the
Landfill); and

e final cover grading plan (Drawing 10 of the Design Drawings for the Landfill).

The locations of the critical cross sections are identified on Figures 1 through 3.

Excavated Slopes and Foundation Soils

This case refers to stability of the excavated side slope located along the northeastern portion of
the Landfill and underlying foundation soils immediately after excavation activities and
construction of the liner system and prior to waste placement. The critical cross section for the
excavated side slope stability and related deep-seated foundation “bearing capacity” mode of
stability occur along the highest and steepest slopes with the lowest strength foundation
materials. The critical cross section evaluated for stability analysis of the excavated slope is
identified as Section A-A' on Figure 1.

Although a cross section perpendicular to the excavated slopes was also considered, Section A-
A’ was found to be more critical. Sensitivity analyses were performed on the excavated slope
under short-term stability to evaluate the required strength properties (i.e., effective-stress
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friction angle) of the foundation soils. This back-calculated strength was assumed to be the
strength of the foundation soils for subsequent stability analyses.

Liner System Veneer

This case refers to stability of the relatively thin veneer of the liner system, with sliding
occurring within the components of the liner system materials or along interfaces between the
components (e.g., soil/geomembrane interface). The location of the critical cross section
considered for the veneer stability analysis is near the section used for the excavated slopes
(Figure 1), but travels along the longest portion (i.e., the 40-ft high portion) of the 3 horizontal: 1
vertical (3H:1V) side slope.

Interim Landfill Slopes

This case refers to slope stability of the Landfill during waste placement activities (interim
condition). For this analysis the interim waste slopes are inclined at 3H:1V in interior portions of
the landfill. Section B-B' on Figure 2 was found to be critical cross section for slope stability
analysis. The stability of the interim slopes was evaluated using non-circular (i.e., block-type)
failure surfaces passing through the waste and/or the weakest liner material or interface of the
liner system (i.e., liner-waste block stability).

Final Landfill Slopes

This case refers to overall stability of the landfill (including final cover side slopes, liner-waste
block, and foundation) when constructed to final conditions. The critical case for stability of the
Landfill was evaluated for the Section A-A’ shown on Figure 3. The stability of the landfill at
final grades was evaluated using circular and block-type failure surfaces along the weakest
geosynthetic and/or soil material and interface of the liner system and/or through the foundation,
waste mass, and perimeter embankment.

Final Cover System Veneer

This case refers to stability of the relatively thin veneer of the final cover system between above
the access road of bench, with sliding occurring within the final cover system materials. The
location of the critical cross section considered for the veneer stability analysis is near Section A-
A’ on Figure 3 (i.e., along the 39-ft high portion of the 3H:1V final cover system slope).
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METHODS OF ANALYSIS

The methods used to evaluate static and seismic slope stability of the landfill components are
discussed in the following sections.

Static and Seismic Slope Stability of Interim and Final Slopes

The static slope stability of the critical cross sections under interim and final conditions were
analyzed using a method of slices coded in the computer program SLIDE®, Version 5.044
(Rocscience, 2007). SLIDE® is a two-dimensional slope stability program that can be used to
evaluate the factor of safety of circular and non-circular (block-type) slip surfaces in soils using
the simplified Bishop’s (1955) and Spencer’s (1967) methods, respectively. The simplified
Bishop procedure satisfies moment equilibrium conditions only, which is suitable for circular
slip surfaces because it give approximately the same results as a more rigorous method that
solves both force and moment equilibrium. For non-circular (block-type) slip surfaces, the
Spencer method, which satisfies both force and moment equilibrium in each slice of the sliding
mass, was required.

The pseudo-static factor of safety method was used for the seismic slope stability analysis. In the
pseudo-static analysis, SLIDE® incorporates the earthquake loading using a static force equal to
the weight of the potential failure mass multiplied by a seismic coefficient, k (acceleration
produced by an earthquake).

As shown on Figures 1 to 3, the northeast side of the Landfill is bounded by the Union Pacific
Railroad. As such, the static loading and vibration (modeled as a vertical seismic load) from
passing trains was accounted for in the analyses presented herein. The assumed wheel load is
8,000 lbs/ft per wheel alignment, the live load due to a Cooper E80 (Union Pacific, 2004). The
vertical seismic load was calculated based on an estimated train speed (V) of 60 miles per hour
(Union Pacific, 2005) and a minimum spacing (d) between consecutive train wheels equal to 5 ft
(Union Pacific, 2004). The frequency (f) can be calculated as the ratio between the speed and the
distance between wheels (f = V/d) and is equal to approximately 18 Hz. The range of peak
particle velocity (ppv) for different categories of train was obtained from Royal Haskoning
(2003). Based on Royal Haskoning (2003), non-container freight trains yield the highest ppv,
equal to 1.9 mm/s. The seismic load in SLIDE is modeled as acceleration (acc) so the
conversion from peak particle velocity to acceleration is achieved through the relationship with
frequency: acc = ppv-2-mf and results in acc = 0.02g.
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Furthermore, the load imposed by a 130 barrel (1 barrel = 42 gal) leachate/vacuum truck along
the arroyo side of the perimeter road was accounted for under final conditions for local stability
of the perimeter berms. The typical axle loading of a 130 barrel vacuum truck was assumed to be
approximately 22,500 1b (www.truckpaper.com, accessed 4 August 2011). Considering two
axles located approximately 50 inches apart, the load per foot can be calculated as approximately
5,400 Ib/ft per wheel alignment.

Static Veneer Stability

The static veneer stability of the liner system and final cover system was evaluated for the case
of a two-part wedge with sliding along a critical interface in a finite slope length. An
approximate solution for sliding of the two-part wedge with a water depth above the critical
interface was used (Giroud et al., 1995):

_{yt(t—tw)wbtw }tan8+ a/sinp
Yt(t_tw)+YSattw tanB Yt(t_tw)+Ysattw

N y (t—t* )+y,t*, || tand/(2sinPcos’P) l_'_ 1 1/(sinBcosP) |ct
Y (=t ) +7.t, I-tanPBtan¢ h |y (t-t,)+v,t, [[1-tanPtand | h

where
FS = factor of safety;
= angle of internal or interface friction for the critical potential slip surface;
= adhesion (for an interface) or cohesion (for internal strength) for the critical potential
slip surface;

¢ = internal friction for the soil material above the critical potential slip surface;
c = cohesion of soil material above the critical potential slip surface;

1. = total unit weight of material above the critical potential slip surface;

Y» = Dbuoyant soil unit weight of material above the critical potential slip surface;
vsat = saturated soil unit weight of material above the critical potential slip surface;
t = depth of material above the critical potential slip surface;

tw = water depth above critical potential slip surface;

t*w = water depth at slope toe;
B = slope angle; and
h = height of slope.
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While the above equation specifically applies to an interface above a geomembrane or similar
liquid barrier layer, it could also be applied to interfaces below the geomembrane by changing
the coefficient of the first term to 1.0 (i.e., the coefficient of tand / tanf3 to 1.0).

Seismic Veneer Stability

The seismic veneer stability of the liner system and final cover system was evaluated for the case
of a two-part wedge sliding along a critical interface in a finite slope length. An approximate
solution for sliding of the two-part wedge for seismic stability analysis (using the pseudo-static
method) was used (Bonaparte et al., 2004):

. 2 2
FS:étan¢i+ a, +L sinP tan ¢ 1+k,
B By,t 2h{1-(B/A)tan¢, AB

LS sinp 1+k,’ , T/hsinp
v.h\1-(B/A)tan ¢, AB Byt

where
FS = factor of safety;
A = dimensionless parameter, given by A =cosf3 —k;, sinf3;
B = dimensionless parameter, given by B =sinf3 + k, cosf3;

B = slope angle;
ki, = seismic coefficient;

¢; = angle of internal or interface friction for the critical potential slip surface;

a; = adhesion (for an interface) or cohesion (for internal strength) for the critical potential
slip surface;

v: = total unit weight of material above the critical potential slip surface;

t = depth of material above the critical potential slip surface;

h = height of slope;

¢s = angle of internal friction for the soil material above the critical potential slip surface;
cs = cohesion of soil material above the critical potential slip surface; and

T = geosynthetic tension above the potential slip surface.

Use of this equation assumes that there is a unique critical potential slip surface along the liner
system. The above mentioned equation consists of five terms that physically represent the
following:
e The first term quantifies the contribution of the frictional component of the critical
interface to stability;

TXLO0180/Slope Stability Analysis_ElPaso_Stamped



Geosyntec®

consultants

Page 7o0f123

Written by: ~ Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY
Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXL0180 Task No: 02

e The second term quantifies the contribution of the adhesion component of the critical
interface to stability;

e The third and fourth terms quantify the contribution of the toe buttressing effect; and

e The fifth term quantifies the contribution of any tension in the geosynthetics located
above the slip surface (in cases where additional reinforcement is used).

SITE CHARACTERIZATION

Subsurface Conditions

A hydrogeologic evaluation of the Landfill site was conducted by Malcolm Pirnie, Inc. and is
presented in Appendix 3. They found that the site “generally consists of alluvial deposits of sand
and gravel underlain by units of weathered sandstone or shale bedrock.” The Landfill will be
located on alluvial deposits or weathered sandstone bedrock. For the stability analysis, two
foundation materials, from top to bottom, were considered: (i) alluvium layer (may include a
surficial slag layer); and (ii) weathered sandstone bedrock.

For the slope stability analyses, Geosyntec used the subsurface investigation information
presented in Appendix 3 to develop a representation of the subsurface conditions at the critical
Cross section.

Groundwater Elevation

As described by Malcolm Pirnie, Inc. (Appendix 3), the estimated high of approximately 3738 ft-
msl is approximately 8 ft below the base of the Landfill. Geosyntec completed the slope stability
analyses before this estimate was available and used higher elevations for the groundwater table
(i.e., minimum elevation of 3740 ft-msl), which is conservative.

LINER SYSTEM AND FINAL COVER SYSTEM MATERIALS

Liner System

The liner system along the floor and excavated side slopes of the Landfill consists of the
following components, from top to bottom:

e 2-ft thick protective cover;

e double-sided geocomposite drainage layer (along the cell floor only);

e textured high density polyethylene (HDPE) geomembrane liner or textured linear low
density polyethylene (LLDPE) geomembrane liner;
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e reinforced geosynthetic clay (GCL) liner (at the leachate collection sump only); and
e prepared subgrade.

In terms of the slope stability analyses presented herein, there is no distinction or limitation made
regarding the type of polyethylene (i.e., HDPE or LLDPE) used for the geomembrane. The
minimum required interface strength is back-calculated and as long as the site-specific liner
materials meet or exceed this strength, it would be allowable for use in terms of slope stability
performance. However, it is noted that under the same conditions, an LLDPE geomembrane is
anticipated to have a higher interface strength than an HDPE geomembrane because the LLDPE
will be less rigid than the HDPE geomembrane and will better conform to the surface of the
adjacent materials.

Final Cover System

The final cover system cross section consists of the following components from top to bottom:

e 1-ft thick site soil/gravel surface layer; and
e 2-ft thick site soil/slag isolation layer.

MATERIAL PARAMETERS

Foundation Soils

Two foundation materials, from top to bottom, were considered: (i) alluvium layer (may include
a surficial slag layer); and (ii) weathered sandstone bedrock. The unit weights of the materials
and the shear strength of the sandstone were presumed based on Geosyntec’s experience with
similar materials and on the material properties for sandstone presented by Li et al. (2005). The
required shear strength of the alluvium to achieve the calculated target FSs was back calculated.

The presumed parameters are as follows:

Layer Total Unit Drained Strength
Weighty (pef) ¢’ (psf) ¢'

Alluvium 125 back calculated

Sandstone 130 0 40

Notes: y = moist unit weight; ¢' = effective-stress cohesion; ¢' = effective-stress friction angle; and 5 = effective-stress interface
friction angle.
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Perimeter Berm Soil

On-site granular soil (clean sands and gravels, silty sands and gravels) will be used as structural
fill for the Landfill perimeter berm. Table 1 presents typical unit weights and strength properties
for compacted soils. The moist unit weight of the compacted perimeter berm soil was assumed
to be 125 pcf, and the drained friction angle (¢') was assumed to be 30°.

Liner and Final Cover System

The liner system of the Landfill has two soil components (i.e., protective cover layer and
prepared subgrade layer) and three geosynthetic components (i.e., geomembrane, drainage
geocomposite (only at floor), and GCL (only at leachate sump)). The final cover system has two
soil components (i.e., site soil/gravel surface layer and site soil/slag isolation layer).

Soil Components

The shear strength parameters of the soil components of the liner system and final cover system
were assumed to be similar to the perimeter berm soil. The moist unit weight of the soils was
assumed to be 125 pcf, and the drained friction angle was assumed to be 30°.

Geosynthetic Components

Representative strengths of the geosynthetic interfaces in the liner system are included in Table
2. The strengths are discussed herein to assess whether the required interface friction angles
back-calculated from the stability analyses are reasonable. It should be noted that the use of
values close to the upper end of the range of values is acceptable in design for veneer stability
because the failure envelopes for interface testing are generally curved, with higher interface
friction angles at lower stresses representative of veneer stability conditions.

Based on the data presented in Table 2, the peak interface friction angle for the
geotextile/geomembrane interface of the liner system could range between 17° and 29°. The
large-displacement friction angle for the same interface could range between 13° and 20°. For the
geomembrane/GCL interface, the peak interface could be on the order of 18° to 37°, while the
large-displacement friction angle could be on the order of 5° to 35°. For the geomembrane/soil
(sand) interface, the peak interface friction angle could be on the order of 22° to 25°.
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Waste

The material to be disposed of at the Landfill can be described as being similar in physical
appearance to impacted soils mixed with demolition debris. Friction angles for demolition waste
can be high (e.g., a secant friction angle of 40 to 60°, Sarsby (2000)). However, there may be
zones within the waste mass that are primarily compacted soil. The representative drained
friction angle (¢') was assumed to be 35° for the waste mass, and the unit weight was assumed to
be 120 pcf, somewhat less than that assumed herein for compacted soils to reflect the possible
increase in void space due to the irregularly shaped demolition debris. Regardless, sensitivity
analyses have shown that some variation in waste unit weight has minimal effect on the
calculated factor of safety.

Summary of Material Parameters Used in Stability Analysis

The following table summarizes the material parameters used in the stability analysis.

. Y Drained Strength
Material/Layer (pef) ¢' (psf) o' (degrees)

Alluvium 125 back calculated
Sandstone 130 0 40
Perimeter Berm Soil 125 0 30
Protective Cover Soil 125 0 30
Final Cover Soil 125 0 30
Subgrade Soil 125 0 30
Waste 120 0 35
Liner interface - Sinterfuce (back calculated)

Notes: y = moist unit weight; ¢' = effective-stress cohesion; ¢' = effective-stress friction angle; and & = effective-stress interface
friction angle.

RESULTS

The results of the static and seismic slope stability analyses for the Landfill are discussed in this
section.

Sensitivity Analysis of Excavation Slope

As previously stated, sensitivity analyses were performed to evaluate the strength parameters for
the alluvium layer. The sensitivity analyses were conducted for the excavated side slopes
assuming horizontal (i.e., MHA) and vertical (i.e., due to train loading) seismic loading
conditions to satisfy a factor of safety equal to 1. Based on the sensitivity analysis, the alluvium
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¢’ required to satisfy a FS equal to 1 under seismic loading conditions is 24°. From published
strength data for sands and gravels and on the results of standard penetration tests conducted by
Malcolm Pirnie in the subsurface materials at the site (see Appendix 3), it is expected that the
representative effective-stress friction angle for the alluvium is significantly higher than 24° and
greater than 30°. However, a value of 24° was conservatively assumed for the stability analysis.
A summary of the sensitivity analysis is presented in Appendix 1.

Static and Seismic Veneer Stability

The results of the static and seismic veneer stability analysis for the liner system using peak and
large displacement strengths, and seismic loading are presented below. For each scenario, the
interface friction angle required to achieve the target minimum factor of safety is calculated.

Liner System

. Large Large
Input Properties Peak Displacegment Displacegment
Static Seismic

Interface friction angle d (deg) 21.6 17.4 24.8
Apparent interface intercept a (psf) 0 0 0
Cover soil internal friction angle ¢ (deg) 30 30 30
Apparent cohesion ¢ (psf) 0.0 0 0
Moist soil unit weight Yt (pef) 125 125 125
Depth above critical surface t (ft) 2 2 2
Side wall slope angle B (deg) 18.4 18.4 18.4
Vertical height of the slope h (ft) 40.0 40.0 40.0
Seismic Coefficient k(g) 0.13
A 0.95 0.95 0.91
B 0.32 0.32 0.44
G.eosynthetic tension above the potential T (Ib/ft) 0.00 0.00 0.00
slip surface

Factor of Safety FS 1.25 1.00 1.00
Required FS 1.25 1.00 1.00
FS Check Ok Ok Ok

Note: The interface friction angle is back calculated such that the allowable factor of safety (FS) is reached. Once the FS
converges, the highest interface friction angle becomes the minimum requirement for the liner system under low
normal stress conditions (e.g., 250 psf).
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The results of the static veneer stability analysis for the liner system considering the
geomembrane/subgrade interface and water in the protective cover above the geomembrane is
presented below. For each scenario, the interface friction angle required to achieve the target
minimum factor of safety is calculated.

Illpllt Properties Liner System Final Cover System
Large
Peak Displacegment Peak
Interface friction angle o (deg) 221 17.9 30
Apparent interface intercept a (psf) 0 0 0
Cover soil internal friction angle ¢ (deg) 30 30 30
Apparent cohesion c (psh) 0 0 0
Moist soil unit weight vi (pef) 125 125 125
Buoyant soil unit weight Yo (pcf) 67.6 67.6 67.6
Saturated soil unit weight Ysa (pcf) 130 130 130
Depth above critical surface t  (ft) 2 2 3
Water depth above the critical surface t, 2 2 1
Water depth at the slope toe t*y 2 2 3
Slope angle B (deg) 18.4 18.4 18.4
Vertical height of the slope h 40 40 39
FS, 1.22 0.97 1.45
FS, 0.00 0.00 0.00
Factor of Safety, FS FS; 0.03 0.03 0.09
FS, 0.00 0.00 0.32
FS 1.25 1.00 1.50
Required FS 1.25 1.00 1.50
FS Check Ok Ok Ok

Note: The interface friction angle is back calculated such that the allowable factor of safety (FS) is reached. Once the FS
converges, the highest interface friction angle becomes the minimum requirement for the liner system under low
normal stress conditions (e.g., 250 psf).

Stability of Interim and Final Landfill Slopes

As previously mentioned, three shear surface scenarios were considered for interim and final
landfill slopes:

e circular shear surfaces through the waste, liner system, and foundation soils;

e block-type shear surfaces through the waste, liner system, and foundation soils; and

e block-type shear surfaces through the waste and along the liner system (liner-waste
block).

TXLO0180/Slope Stability Analysis_ElPaso_Stamped



Geosyntec®

consultants

Page 13 0f123

Written by: ~ Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY
Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXL0180 Task No: 02

The results of the analyses are summarized below. The SLIDE® output and figures illustrating
each of the critical failure surfaces for each scenario are presented in Appendix 2 of this
calculation package.

Shear Factor of Safety FS

Section  Section Description Slip Surface Strength  FSae FSwge Check
B.B' Interim Condition liner-waste static 1.84 1.25 Ok
block seismic 121 1.0 Ok
) static 2.00 1.5 Ok
circular —
seismic 1.30 1.0 Ok
Final Grades static 2.10 1.5 Ok
o block —
AA! (global stability) seismic 1.36 1.0 Ok
liner-waste static 2.09 1.5 Ok
block seismic 1.52 1.0 Ok
Perimeter Berm . static 1.87 1.5 Ok
- circular —
(local stability) seismic 1.33 1.0 Ok

As shown in the summary table above, the calculated factor of safety for each section and shear
surface scenario considered for the landfill configuration is greater than or equal to the target
minimum factor of safety. Note that the results of the stability analyses of the interim slopes are
subject to the waste configuration shown in the interim waste filling plan. Other waste filling
patterns with differing interim waste slope inclinations, lengths of placed waste lifts from the toe
of the side slopes, and waste heights will have different FS values. The results for the interim
and final slopes are also subject to the assumed interface shear strengths for the liner system
which should be used as a specification (discussed subsequently).

The required liner system interface shear strengths under higher normal stresses were back-
calculated for the liner-waste block scenario. The liner system at final grades was the most
critical condition. The results of the analyses are illustrated in the graph below. A peak interface
friction angle of 11° is required to achieve a calculated factor of safety of 1.5 under static loading
and a large-displacement friction angle of 12° is required to achieve a calculated factor of safety
of 1.0 under dynamic loading.
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Liner-Waste Block Sensitivity Plot under Static and
Seismic Loading Conditions
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CONCLUSIONS

The analyses presented in this calculation package were performed to evaluate the factors of
safety for slope stability under various geometries (i.e., excavated slope, interim, and final
grades) and loading conditions (i.e., static and seismically loaded). The target factors of safety
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for the Category I Landfill of the ASARCO El Paso Smelter Remediation Site are 1.5 for final
conditions, 1.25 for interim conditions, and 1.0 under seismic loading or large-displacement
conditions. The calculated factors of safety meet or exceed the target values.

Results of the stability analyses indicate that, for the liner system, a peak interface friction angle
(0) of 25° is required for low (e.g., 250 psf) normal stresses; a peak value of 12° is required for
higher normal stresses (e.g., stresses greater than 250 psf that occur after waste is placed). The
minimum requirements for interface shear strength parameters for the liner can be achieved by
many commercially available geosynthetic materials. Prior to construction, the interface shear
strength properties between the actual soil and geosynthetic materials shall be verified by
performing site-specific interface shear strength testing.
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Table 1. Shear strength properties of compacted soils (Duncan et al., 1989).

USCS Maximum Dry ~ Optimum Typical Strength Characteristics
Symbol Soil Type Unit Weight Moisture Drained Undrained
y (pcf)  Content(%) ¢ (psD _ ¢'(deg)  c(psD ¢ (deg)
W Well graded clean sand, 11942 11-16 0 30+ 1 i )
gravelly sand
gp  Poorly graded clean sand, 110+ 1 11-13 0 37+ 1 0 37 - 44
sand-gravel mixture
SM Silty sands, sand-silt 1141 14-15  430+140 341 0 39-42
mixtures
cL ~ norganicclays of lowto 108+ 1 17-18 285  28+2 2100320 1-3
medium plasticity
cy  [morganic clays ofhigh 9442 24-27  245+120 19+5 1800£980 0-2

plasticity
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Table 2. Summary of Documented Interface Friction Values. (Adapted from tests by Martin et
al. (1984), Williams and Houlihan (1986), Koerner et al. (1986), Williams and Houlihan
(1987),Williams and Luna (1987), Eid and Stark (1997), Sabatini et al. (1998), Stark et al.
(1998), manufacturer’s literature, and unpublished results from GeoSyntec Consultants.)

GEOSYNTHETIC / GEOSYNTHETIC " &l
(degrees) (degrees)

Smooth HDPE Geomembrane / Nonwoven Geotextile 7-12
Smooth LLDPE Geomembrane / Nonwoven Geotextile 10-12 6-11
Textured HDPE Geomembrane / Nonwoven Geotextile 22 -35
Smooth HDPE Geomembrane / Geonet 7-15
Textured HDPE Geomembrane / Geonet 7-16 10-12
Textured HDPE Geomembrane / Geocomposite 17-29 13-20
Geonet / Nonwoven Geotextile 13-22
Smooth HDPE Geomembrane / GCL (hydrated) 8—-12.5 7-10
Textured HDPE Geomembrane / GCL (hydrated) 18 - 37 5-35
GEOSYNTHETIC / SOIL tandy/tand,’  tand/ tand, "
Smooth HDPE Geomembrane / Clay 04-0.7
Textured HDPE Geomembrane / Clay 0.8-0.9 0.3-0.7
Smooth HDPE Geomembrane / Sand 0.5-0.6 0.6-0.9
Textured HDPE Geomembrane / Sand 0.7-0.8
Needlepunched Nonwoven Geotextile / Sand 0.8-1.0
Needlepunched Nonwoven Geotextile / Angular Gravel 0.7-0.9
Needlepunched Nonwoven Geotextile / Rounded Gravel 0.6-0.8

Note: (1) 6 = interface friction angle; ¢ = soil internal friction angle; subscript p = peak; and subscript 1d = large

displacement
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Figure 1. Top of Liner Grading Plan Showing Critical Cross Section A-A'.
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Figure 2. Interim Phase Top of Waste Grading Plan Showing Critical Cross Section B-B'.
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Figure 3. Top of Final Cover Grading Plan Showing Critical Cross Section A-A'.
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Sensitivity Analysis for Excavated Slope
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Slide Analysis Information
Document Name

File Name: CS-B_exc_wil

Project Settings

Project Title: Cross Section A-A": Excavated Slopes

with seismic loads
Failure Direction: Right to Left
Units of Measurement: Imperial Units
Pore Fluid Unit Weight: 62.4 1b/ft3
Groundwater Method: Water Surfaces
Data Output: Standard
Calculate Excess Pore Pressure: Off
Allow Ru with Water Surfaces or Grids: Off
Random Numbers: Pseudo-random Seed
Random Number Seed: 10116

Random Number Generation Method: Park and

Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified
Spencer

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

Surface Options

Surface Type: Circular

Search Method: Auto Refine Search
Divisions along slope: 10

Circles per division: 10

Number of iterations: 10

Divisions to use in next iteration: 50%
Composite Surfaces: Disabled
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Loading

Seismic Load Coefficient (Horizontal): 0.13118

Seismic Load Coefficient (Vertical): 0.021

2 Line Loads present:

Line Load #1 Angle from horizontal: 270.00
degrees Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00
degrees Magnitude: 8000.00 Ib/ft

Material Properties

Material: Sandstone

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation Soils
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 21.6 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Global Minimums

Method: bishop simplified

FS: 0.999931

Center: 437.929, 3986.484

Radius: 231.837

Left Slip Surface Endpoint: 450.270, 3754.975
Right Slip Surface Endpoint: 560.902, 3789.948
Resisting Moment=6.93869e+006 Ib-ft

Driving Moment=6.93917e+006 |b-ft

Method: spencer
FS: 1.001100

Center: 438.148, 3986.996

Radius: 232.337

Left Slip Surface Endpoint: 450.270, 3754.975
Right Slip Surface Endpoint: 561.246, 3789.950
Resisting Moment=7.07938e+006 Ib-ft
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Driving Moment=7.07161e+006 Ib-ft
Resisting Horizontal Force=28956.8 Ib
Driving Horizontal Force=28925 Ib

Valid / Invalid Surfaces

Method: bishop simplified
Number of Valid Surfaces: 3457
Number of Invalid Surfaces: 0

Method: spencer
Number of Valid Surfaces: 3228

Number of Invalid Surfaces: 229

Error Codes:

Error Code -108 reported for 40 surfaces
Error Code -111 reported for 172 surfaces
Error Code -112 reported for 17 surfaces

Error Codes

The following errors were encountered during the
computation:

-108 = Total driving moment

or total driving force < 0.1. This is to

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

(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

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

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

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

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

slices in the passive zone.

Probabilistic Analysis Input

Project Settings
Sensitivity Analysis: On
Probabilistic Analysis: Off

Material: Foundation Soils

Property: Phi

Distribution: Normal

Minimum: 14.1 (relative minimum: 10)
Mean: 24.1

Maximum: 34.1 (relative maximum: 10)

Horizontal Seismic Coefficient
Distribution: Normal
Minimum: 0.09118 (relative minimum: 0.04)
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Mean: 0.13118

Maximum: 0.17118 (relative maximum: 0.04)

List of All Coordinates

Water Table
-0.000 3740.000
546.704 3740.000
550.336 3740.307
553.950 3740.897
557.741 3741.539
558.000 3741.582
558.370 3741.649
558.386 3741.651
561.201 3742.130
564.201 3742.642
569.028 3743.463
572.319 3743.868
576.128 3744.404
578.351 3744.691
584.119 3744.940
585.577 3745.055
622.244 3746.163
625.910 3747.054
628.572 3747.059
638.732 3747.059
Material Boundary
-0.000 3698.532
184.525 3700.726
188.185 3700.753
190.292 3700.794
195.319 3700.967
195.660 3700.967
196.601 3700.976
197.790 3700.980
198.059 3700.982
198.523 3700.987
199.574 3700.989
200.009 3700.992
200.398 3700.995
201.048 3700.997
204.250 3701.023
207.789 3701.469
209.629 3701.716
216.535 3702.549
221.628 3703.601
225.382 3704.310
225.573 3704.349
227.450 3704.646
228.728 3704.883
230.703 3705.196
234.417 3706.144
235.155 3706.332
237.080 3706.881
239.848 3707.747
240.200 3707.857



Geosyntec®

consultants
Page 290f123
Written by: ~ Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY

Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXL0180 Task No: 02
241.195 3708.137 356.110 3730.019
242.779 3708.697 357.662 3730.061
244.355 3709.230 369.303 3731.227
245.720 3709.662 370.396 3731.402
245,942 3709.733 371.708 3731.551
246.199 3709.803 376.737 3732.074
249.218 3710.745 383.491 3732.807
249.499 3710.829 384.102 3733.018
249.748 3710.902 389.403 3732.997
253.243 3711.972 391.660 3733.006
255.522 3712.694 399.270 3733.517
257.027 3713.320 401.868 3733.697
257.820 3713.609 402.810 3733.764
258.386 3713.821 406.002 3734.006
258.739 3713.951 407.174 3734.010
259.107 3713.995 408.403 3734.013
263.345 3714.119 408.930 3734.015
267.222 3715.407 409.722 3734.016
269.348 3715.634 413.590 3734.143
273.907 3716.263 427.207 3734.575
279.502 3716.742 439.173 3734.956
284.662 3717.191 439.729 3734.972
285.157 3717.239 441.638 3735.042
286.997 3717.382 452.471 3735.590
294.302 3718.005 461.680 3736.027
296.104 3718.019 469.912 3736.236
299.463 3718.376 480.586 3736.540
299.749 3718.413 494.784 3736.971
299.872 3718.426 495.476 3736.973
304.239 3718.949 496.567 3736.979
305.813 3719.141 499.676 3736.982
305.920 3719.147 500.504 3736.986
309.057 3719.475 500.730 3736.987
311.575 3719.627 501.884 3736.995
313.893 3719.887 503.473 3737.010
314.839 3719.966 505.346 3737.099
315.770 3720.069 515.678 3737.746
316.409 3720.112 521.041 3738.110
317.835 3720.310 522.411 3738.209
319.808 3720.564 527.265 3738.529
320.431 3720.688 536.372 3739.124
323.996 3720.995 545.620 3739.908
330.451 3722.193 550.336 3740.307
333.110 3722.987 553.950 3740.897
334.842 3723.523 557.741 3741.539
339.467 3724.947 558.000 3741.582
342.925 3726.586 558.370 3741.649
344.584 3727.382 558.386 3741.651
345.359 3727.750 561.201 3742.130
346.662 3728.373 564.201 3742.642
347.688 3728.860 569.028 3743.463
348.848 3729.414 572.319 3743.868
350.007 3729.502 576.128 3744.404
350.883 3729.579 578.351 3744.691
354.196 3729.839 584.119 3744.940
354.296 3729.848 585.577 3745.055
355.765 3729.968 622.244 3746.163
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625.910 3747.054 511.657 3772.190
628.572 3747.059 512.998 3772.619
638.732 3747.059 515.379 3773.382
528.611 3777.619
Material Boundary 531.768 3778.630
240.010 3752.467 544.210 3782.619
240.010 3752.567 551.102 3784.826
241.993 3752.572 559.848 3787.628
247.703 3750.689 560.415 3787.825
262.988 3745.650 560.422 3787.827
278.749 3745.419 560.461 3787.841
281.671 3745.433 560.721 3787.935
282.168 3745.433 560.752 3787.947
294.629 3745.338 560.982 3787.949
295.895 3745.339 562.701 3787.955
298.081 3745.342 562.701 3787.855
313.345 3745.244
317.054 3745.255 Material Boundary
331.286 3745.175 240.010 3752.467
336.256 3745.200 241.977 3752.472
343.503 3745.166 247.672 3750.594
349.433 3745.205 262.971 3745.550
356.583 3745.177 278.748 3745.319
370.119 3745.203 281.672 3745.333
391.836 3745.303 282.167 3745.333
393.251 3745.330 294.628 3745.238
395.217 3745.367 295.895 3745.239
398.576 3745.432 298.080 3745.242
399.829 3745.456 313.345 3745.144
402.144 3745.500 317.053 3745.155
406.126 3745.576 331.286 3745.075
413.707 3745.720 336.256 3745.100
415.715 3746.163 343.503 3745.066
417.197 3746.485 349.433 3745.105
417.237 3746.494 356.583 3745.077
420.172 3747.110 370.119 3745.103
422.286 3747.553 391.837 3745.203
425.822 3748.295 393.253 3745.230
425.916 3748.315 395.219 3745.267
427.556 3748.645 398.578 3745.332
433.740 3749.888 399.831 3745.356
433.787 3749.897 402.146 3745.400
436.983 3750.510 406.128 3745.476
443.283 3751.710 413.719 3745.621
443.342 3751.722 415.736 3746.065
443.918 3751.852 417.219 3746.387
447.957 3752.537 417.258 3746.396
450.999 3753.073 420.193 3747.012
451.539 3753.170 422.306 3747.455
452.093 3753.278 425.842 3748.197
452.833 3753.387 425.937 3748.217
466.073 3757.619 427.576 3748.547
473.694 3760.053 433.760 3749.790
481.719 3762.619 433.807 3749.799
497.090 3767.529 437.002 3750.412
497.371 3767.619 443.302 3751.612
498.102 3767.852 443.362 3751.624
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443.938 3751.754 406.137 3744.976
447.974 3752.438 413.778 3745.122
451.016 3752.975 415.843 3745.577
451.558 3753.072 417.326 3745.899
452.110 3753.180 417.364 3745.907
452.856 3753.289 420.295 3746.523
466.104 3757.523 422.409 3746.966
473.725 3759.958 425.947 3747.708
481.750 3762.523 426.039 3747.728
497.120 3767.433 427.674 3748.057
497.402 3767.523 433.860 3749.300
498.132 3767.757 433.905 3749.309
511.688 3772.094 437.096 3749.921
513.029 3772.524 443.397 3751.121
515.410 3773.286 443.466 3751.135
528.642 3777.524 444.035 3751.263
531.799 3778.535 448.059 3751.945
544.241 3782.524 451.104 3752.482
551.133 3784.731 451.650 3752.580
559.880 3787.534 452.195 3752.687
560.447 3787.730 452.969 3752.800
560.454 3787.733 466.256 3757.047
560.495 3787.747 473.877 3759.482
560.755 3787.841 481.902 3762.047
560.771 3787.847 497.273 3766.957
560.983 3787.849 497.554 3767.047
562.701 3787.855 498.284 3767.280
511.840 3771.618
Material Boundary 513.181 3772.048
240.010 3752.567 515.562 3772.810
238.010 3752.567 528.794 3777.048
238.010 3750.567 531.951 3778.059
240.010 3750.567 544.394 3782.048
240.010 3751.967 551.285 3784.255
241.897 3751.972 560.038 3787.059
247515 3750.119 560.607 3787.256
262.887 3745.051 560.614 3787.259
278.746 3744.819 560.662 3787.276
281.673 3744.833 560.861 3787.348
282.165 3744.833 560.986 3787.349
294.626 3744.738 562.701 3787.355
295.896 3744.739 562.701 3785.955
298.079 3744.742 564.701 3785.955
313.344 3744.644 564.701 3787.955
317.053 3744.655 562.701 3787.955
331.286 3744.575
336.256 3744.600 Material Boundary
343.504 3744.566 233.189 3753.051
349.434 3744.605 233.595 3753.010
356.582 3744.577 238.010 3752.567
370.121 3744.603
391.843 3744.703 Material Boundary
393.262 3744.730 564.701 3787.955
395.229 3744.767 569.832 3788.494
398.588 3744.832
399.841 3744.856 Material Boundary
402.155 3744.901 137.482 3745.776
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147.416 3745.000 559.776 3789.720
148.330 3745.012 559.215 3789.526
151.248 3745.099 550.492 3786.731
153.704 3745.168 543.600 3784.524
157.232 3745.219 531.158 3780.535
164.255 3745.335 528.002 3779.524
165.748 3745.371 514.769 3775.286
167.597 3745.416 512.388 3774.524
174.575 3745.572 511.048 3774.094
178.727 3745.652 497.493 3769.757
179.477 3745.669 496.762 3769.524
184.090 3745.724 496.481 3769.434
187.578 3745.750 481.110 3764.524
189.081 3745.779 473.086 3761.958
194.554 3745.967 465.464 3759.524
195.444 3745.967 452.380 3755.342
196.306 3745.975 451.756 3755.250
197.562 3745.979 451.171 3755.136
197.653 3745.980 450.649 3755.042
198.213 3745.986 447.616 3754.507
199.393 3745.989 443.531 3753.815
199.695 3745.991 442.928 3753.679
200.146 3745.995 442.902 3753.674
200.802 3745.996 436.608 3752.475
201.240 3746.000 433.396 3751.859
201.987 3746.094 433.339 3751.847
203.945 3746.357 427.161 3750.606
209.277 3747.000 425.508 3750.273
212.905 3747.749 425.405 3750.251
216.677 3748.461 421.875 3749.511
217.515 3748.633 419.761 3749.067
219.829 3749.000 416.814 3748.448
221.106 3749.237 416.768 3748.438
221.596 3749.314 415.288 3748.117
223.288 3749.746 413.471 3747.716
223.425 3749.781 406.088 3747.575
224.194 3750.000 402.105 3747.500
226.407 3750.693 399.791 3747.455
227.390 3751.000 398.538 3747.431
227.592 3751.057 395.179 3747.367
228.366 3751.331 393.213 3747.329
228.639 3751.418 391.813 3747.303
230.357 3752.000 370.112 3747.203
232.070 3752.541 356.585 3747.178
233.136 3752.883 349.430 3747.205
233.242 3752.912 343.501 3747.166
233.563 3753.000 336.256 3747.200
233.595 3753.010 331.287 3747.175
317.056 3747.255
External Boundary 313.349 3747.244
560.971 3789.949 298.086 3747.342
560.449 3789.945 295.894 3747.339
560.387 3789.941 294.635 3747.338
560.372 3789.941 282.176 3747.433
560.026 3789.811 281.667 3747.433
559.790 3789.725 278.759 3747.419
5569.781 3789.722 263.323 3747.645
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248.329 3752.589 0.784 3796.738
242.458 3754.525 -0.000 3796.747
242.311 3754.573 -0.000 3698.532
237.707 3754.562 0.000 3670.000
233.187 3753.052 638.732 3670.000
217.116 3755.011 638.732 3747.059
215.378 3754.555 638.732 3791.819
187.633 3748.000 629.094 3792.060
186.549 3747.983 625.185 3792.053
183.305 3747.162 624.715 3792.052
171.003 3747.156 623.918 3792.049
137.482 3745.776 619.711 3792.000
128.313 3749.777 616.225 3791.001
122.012 3750.923 588.383 3790.160
115.829 3752.689 586.861 3790.571
114.943 3753.000 586.839 3790.571
110.912 3754.032 569.870 3788.482
108.918 3754.605 569.832 3788.494
106.477 3755.075 565.138 3789.965
105.637 3755.317

102.243 3756.000 Line Load

102.060 3756.009 622.003 3792.027
94.509 3757.531

90.832 3758.638 Line Load

89.717 3759.000 627.671 3792.057
83.360 3760.594

71.418 3767.021

65.968 3771.223

61.282 3774.464

57.639 3777.284

56.779 3778.000

56.473 3778.253

55.574 3779.000

54.841 3779.604

54.364 3780.000

53.180 3780.948

53.115 3781.000

52.859 3781.169

42.838 3788.214

41.826 3789.000

40.707 3789.844

40.506 3790.000

39.305 3790.904

39.181 3791.000

37.909 3791.956

37.852 3792.000

36.588 3792.949

32.132 3796.057

30.850 3797.082

30.121 3797.029

24.945 3797.133

22.142 3797.079

19.033 3797.002

16.663 3796.984

11.578 3796.950

9.717 3796.884

2.537 3796.715
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SLIDE Output for Interim and Final Landfill Slopes
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Froject Title: Cross Section A-A" Final Grading - Circular
Loading

2 Line Loads pissent:

Line Load #1 Angle from horizontal: 270,00 degrees M agnitude: 8000.00 [bft
Line Load #2 Anale from horizontal: 270,00 degrees M agnitude: 8000.00 [bAt
M aterial Properties

M aterial: Sandstone

Unit W eight: 130 ib/fts

Friction Anale: 40 dearees

Matenal-Foundaten Seils

Unit Weight: 125 |b/f3

Friction Angle: 24.1 degrees

M aterial: Prepared Subgrade® edding Layer
Unit W eight: 125 [b/f3

Friciion Angie: 30 degrees

M atenial: G ecsynthetics

init W oaight: 125 b3

Friction &Angle: 21.6 degrees

M aterial: P rotective Cover Layer/G eneral Fill
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1 Safety Factor
’ 0.00 Project Title: Cross Section A-A": Final Grading - Mon-Circular (Block)
H_ 0.:25 Loading
+ 0. 50 2 Line Loads present:
i 0.75 Line Load #1 &ngle from honzontal: 270.00 degrees M agnitude: 6000.00 |b/ft
i 1.00 Line Load #2 Angie fram honzontal: Z270.00 degrees i agnitude: G000.00 ib/ft
i 1.°5 M aterial P roperties
- " M aterial: Sandstone
R 1.sd Unit W eight: 130 Ib/ft3
- 1.73 Friction &ngle: 40 degrees
- Z.00 M aterial: Foundaton Soils
H—- 2.25 Unit W eight: 125 |b/ft3
X 2. 50 Fiic.tqr.hﬁglc—; 241 degizes )
] 2.75 M aterial: P repared Subgrade/®edding Layer
7 3.00 LInit W eight: 125 |h 3
7 . Friction &ngle: 30 degrees
7 - 3.23 M aterial: G ensynthetics
- 3.30 Unit W eight: 125 IbAt3
] 3.73 Friction &ngle: 21.6 degrees
) 4,00 Materal-Proboebve-SoverbaverSoneral Fill
i 4,25 I nit W eight: 125 |bft3
=] 4. 50 Frictom Angle: 30 deqrees
4.75 Ha_terial:_DemnI'ﬂjun W aste
5.00 [= 10l Unit W eight: 12_!3-_II::;T'I:3.
s Friciom Angie: 35 degrees
5.25 }“Tﬂ
5.50 i L
5.75 i "\
£.00+ f A
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Safety Factor - - r - - -
) 0.00 ProjectTide: Cross Section A-&": Final Grading - Liner-W aste Block
g_' 0.°5 Leading
] EII EEI Z Line Loads present:
) " Line Load #1 &ngle from honzontal: 270.00 degrees M agnitude: 8000.00 |bft
i 0.73 Linig Load 7 Angie fiom haizontal: 270.00 degrees M agniude; 300000 b5
] 1.00 M aterial P roperties
_ 1.25 M atenial: Sandstone
i 1.50 Unit W eight: 130 [bft3
- 1.75 Friction Angle: 40 degrees
- =00 M atenal: Feundahon Sails
- - Unit W eight: 125 |b/ft3
ﬁ— o Friction Angla; 241 degress
T o 50 M atenial: Prepared Subgrade/Bedding Layer
- 2.75 Unit W eight: 125 |b/ft3
- 3.00 Frction &ngle: 30 degrees
] - 3.25 M atenial: Geasynthetics
7 3.50 U niT W eight: 123 ip/f3
7 3.75 Friction &ngle: 1.6 degrees
] 4' 0o M atanal: Protective Cover Laver/Genaral Fill
] 4' g Unit W eight: 125 |bft3
a7 "= Friction &ngle: 30 degrees
T 4.350 M aterial: Demaliion W aste
) 4.75 Unit W eight: 120 Ib/ft3
| 5.00 Tiiction Angle; 35 degices
- 5.25
= 5.50
- 5.75
i .00+
) 1
g__ 2.09
- |I
i ! ~,
3 | N
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- | b S000.00
: | N |
f N,
E_- / J._d_,,..-':" —
_\ L.‘ ...______..—--"'" e T - W
- i =I __.-""-""'...‘ ,’H
- ‘\\E—f_\\_ .'I - / W
_ -— _-:3"'-"“':‘:‘.‘ -—
v e e — o ot e o L p— v e ———
i T T T T T T T T T T T T
100 200 300 400 500 600

TXLO0180/Slope Stability Analysis_ElPaso_Stamped



Geosyntec®

consultants
Page 390f123
Written by: ~ Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY
Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXL0180 Task No: 02
7| Safety Factor
E_ 0.00
- 0.25 ProjectTite: Cross Section A-A"t Penmeter Berm - Circular
- 0. 50 Loading
i 0.75 4 Line Loads present:
_ ' Line Load #1 &nagle from honzontal: 270.00 degrees M agnitude: 3000.00 |bft
- L. ED Line Load #2 &ngle from honzontal: 270.00 degrees M agnitude: 3000.00 |bft
- 1.23 Line Load #3 &nale from honzontal: 270.00 degrees M agnitude: 5400.00 |bft
: 1.50 Line Load # &ngle from honzontal: 270.00 degrees M agnitude: 5400.00 |bft
§_ 1.75 M aterial P ronerties
- 2.00 M atenal: Sandstone
- 2.5 Limit W Eighf:13ﬂ IhA3
i 2. 50 Friction &ngle: 40 degrees
_ . M atenal: Faundation Sails
- 2.73 Unit W eight: 125 Ib/ft3
7 3.00 Friction &nale: 74 1 dearess
i 3.23 M atenial: Prepared Subgrade/Bedding Layer
E_ 3.50 Linit W eight: 125 hf3
7 3.75 Frction Angle: 30 degrees
7 4.00 M atarial: Geozunthetics
: 4,75 Unit W eight: 125 Ib/ft3
- e Friction Angle: 21,8 degraes
- 4.50 M atenal: P rotective Cover Layer/General Fill
- 4.75 Unit W sight: 125 b2
: 5.00 Friction Angle: 30 degrees
E— 5.25 M ataral: Damelition W asts
- 5.50 Unit W eight: 120 |bft3
i 5.75 Ficlion-tngla25-degraas
B £. 00+
E_‘ 11.87
: . s
S
i .-".l \'\
" - S400.0245 0y e
_ ‘h\\r"‘{':'.:':' byft -
- I e
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Safety Factor
o 0.00
§ 0.25 Project Title: Cross Section B-B'": Interim Conditions - Liner Waste Block
0.50 Loading
0.75 2 Line Loads present:
1.00 Line Load #1 Angle from horizontal: 270.00 degrees Magnitude: 8000.00 Ib/ft
1.25 Line Load #2 Angle from horizontal: 270.00 degrees Magnitude: 8000.00 Ib/ft
: Material Properties
1.50 Material: Sandstone
= 1.75 Unit Weight: 130 Ib/ft3
= 2.00 Friction Angle: 40 degrees
B Z.25 Material: Foundation Soils
B .50 Unit Weight: 125 Ib/ft3
l 2.5 Friction Angle: 24.1 degrees
3 E 00 Material: Prepared Subgrade/Bedding Layer
i Unit Weight: 125 Ib/ft3
3.25 Friction Angle: 30 degrees
2 3.50 Material: Geosynthetics
2 3.75 Unit Weight: 125 Ib/ft3
s 4.00 Friction Angle: 25.6 degrees
! 4.25 Material; Protective Cover Layer/General Fill
| | 4.50 Unit Weight: 125 Ib/ft3
B 1.84 Friction Angle: 30 degrees
4.75 f Material: Demolition Waste
5.00 Unit Weight: 120 Ib/ft3
=1 5.25 Friction Angle: 35 degrees
2 5.50
5.:75
6.00+
2
3
8000.00 Ib
8 A
=0 \A
g e
o W
o
™ D v
8
&
300 350 400 450 500 550 600

TXLO0180/Slope Stability Analysis_ElPaso_Stamped



Geosyntec®

consultants

Page 410f123

Written by: ~ Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY
Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXL0180 Task No: 02

STATIC ANALYSES
INFO VIEWER OUTPUT
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Slide Analysis Information
Document Name

File Name: CS-B_circ

Project Settings

Project Title: Cross Section A-A": Final Grading - Circular

Failure Direction: Right to Left

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

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

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified
Spencer

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

Surface Options

Surface Type: Circular

Search Method: Auto Refine Search
Divisions along slope: 10

Circles per division: 10

Number of iterations: 10

Divisions to use in next iteration: 50%
Composite Surfaces: Disabled
Minimum Elevation: Not Defined
Minimum Depth: 5

Loading

2 Line Loads present:
Line Load #1 Angle from horizontal: 270.00 degrees

Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00 degrees

Magnitude: 8000.00 Ib/ft

Material Properties

Material: Sandstone

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation Soils
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 21.6 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

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

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

Global Minimums

Method: bishop simplified

FS: 1.999480

Center: 265.466, 3925.724

Radius: 209.349

Left Slip Surface Endpoint: 157.131, 3746.585
Right Slip Surface Endpoint: 446.234, 3820.130
Resisting Moment=1.27489e+008 Ib-ft

Driving Moment=6.37612e+007 Ib-ft

Method: spencer
FS: 1.981060

Center: 268.191, 3925.596

Radius: 208.994

Left Slip Surface Endpoint: 160.127, 3746.708
Right Slip Surface Endpoint: 448.665, 3820.203
Resisting Moment=1.28057e+008 Ib-ft

Driving Moment=6.46406e+007 |b-ft

Resisting Horizontal Force=547965 Ib

Driving Horizontal Force=276601 Ib

Valid / Invalid Surfaces

Method: bishop simplified
Number of Valid Surfaces: 1890
Number of Invalid Surfaces: 0
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245,942 3709.733
Method: spencer 246.199 3709.803
Number of Valid Surfaces: 1884 249.218 3710.745
Number of Invalid Surfaces: 6 249.499 3710.829
Error Codes: 249.748 3710.902
Error Code -111 reported for 6 surfaces 253.243 3711.972
255.522 3712.694
Error Codes 257.027 3713.320
257.820 3713.609
The following errors were encountered during the 258.386 3713.821
computation: 258.739 3713.951
259.107 3713.995
-111 = safety factor equation did not converge 263.345 3714.119
267.222 3715.407
269.348 3715.634
Probabilistic Analysis Input 273.907 3716.263
279.502 3716.742
Project Settings 284.662 3717.191
Sensitivity Analysis: On 285.157 3717.239
Probabilistic Analysis: Off 286.997 3717.382
294.302 3718.005
Material: Foundation Soils 296.104 3718.019
Property: Phi 299.463 3718.376
Distribution: Normal 299.749 3718.413
Minimum: 14.1 (relative minimum: 10) 299.872 3718.426
Mean: 24.1 304.239 3718.949
Maximum: 34.1 (relative maximum: 10) 305.813 3719.141
305.920 3719.147
List of All Coordinates 309.057 3719.475
311.575 3719.627
Material Boundary 313.893 3719.887
-0.000 3698.532 314.839 3719.966
184.525 3700.726 315.770 3720.069
188.185 3700.753 316.409 3720.112
190.292 3700.794 317.835 3720.310
195.319 3700.967 319.808 3720.564
195.660 3700.967 320.431 3720.688
196.601 3700.976 323.996 3720.995
197.790 3700.980 330.451 3722.193
198.059 3700.982 333.110 3722.987
198.523 3700.987 334.842 3723.523
199.574 3700.989 339.467 3724.947
200.009 3700.992 342.925 3726.586
200.398 3700.995 344.584 3727.382
201.048 3700.997 345.359 3727.750
204.250 3701.023 346.662 3728.373
207.789 3701.469 347.688 3728.860
209.629 3701.716 348.848 3729.414
216.535 3702.549 350.007 3729.502
221.628 3703.601 350.883 3729.579
225.382 3704.310 354.196 3729.839
225.573 3704.349 354.296 3729.848
227.450 3704.646 355.765 3729.968
228.728 3704.883 356.110 3730.019
230.703 3705.196 357.662 3730.061
234.417 3706.144 369.303 3731.227
235.155 3706.332 370.396 3731.402
237.080 3706.881 371.708 3731.551
239.848 3707.747 376.737 3732.074
240.200 3707.857 383.491 3732.807
241.195 3708.137 384.102 3733.018
242.779 3708.697 389.403 3732.997
244.355 3709.230 391.660 3733.006
245.720 3709.662 399.270 3733.517
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401.868 3733.697 313.349 3747.244
402.810 3733.764 317.056 3747.255
406.002 3734.006 331.287 3747.175
407.174 3734.010 336.256 3747.200
408.403 3734.013 343.501 3747.166
408.930 3734.015 349.430 3747.205
409.722 3734.016 356.585 3747.178
413.590 3734.143 370.112 3747.203
427.207 3734.575 391.813 3747.303
439.173 3734.956 393.213 3747.329
439.729 3734.972 395.179 3747.367
441.638 3735.042 398.538 3747.431
452.471 3735.590 399.791 3747.455
461.680 3736.027 402.105 3747.500
469.912 3736.236 406.088 3747.575
480.586 3736.540 413.471 3747.716
494.784 3736.971 415.288 3748.117
495.476 3736.973 416.768 3748.438
496.567 3736.979 416.814 3748.448
499.676 3736.982 419.761 3749.067
500.504 3736.986 421.875 3749.511
500.730 3736.987 425.405 3750.251
501.884 3736.995 425.508 3750.273
503.473 3737.010 427.161 3750.606
505.346 3737.099 433.339 3751.847
515.678 3737.746 433.396 3751.859
521.041 3738.110 436.608 3752.475
522.411 3738.209 442.902 3753.674
527.265 3738.529 442.928 3753.679
536.372 3739.124 443.531 3753.815
545.620 3739.908 447.616 3754.507
550.336 3740.307 450.649 3755.042
553.950 3740.897 451.171 3755.136
557.741 3741.539 451.756 3755.250
558.000 3741.582 452.380 3755.342
558.370 3741.649 465.464 3759.524
558.386 3741.651 473.086 3761.958
561.201 3742.130 481.110 3764.524
564.201 3742.642 496.481 3769.434
569.028 3743.463 496.762 3769.524
572.319 3743.868 497.493 3769.757
576.128 3744.404 511.048 3774.094
578.351 3744.691 512.388 3774.524
584.119 3744.940 514.769 3775.286
585.577 3745.055 528.002 3779.524
622.244 3746.163 531.158 3780.535
625.910 3747.054 543.600 3784.524
628.572 3747.059 550.492 3786.731
638.732 3747.059 557.877 3789.097
559.215 3789.526
Material Boundary 559.776 3789.720
237.709 3754.562 559.781 3789.722
240.888 3754.570 559.790 3789.725
242.311 3754.573 560.026 3789.811
242.458 3754.525 560.372 3789.941
244.778 3753.760 560.387 3789.941
248.329 3752.589 560.449 3789.945
263.323 3747.645 560.971 3789.949
278.759 3747.419 561.835 3789.952
281.667 3747.433 565.138 3789.965
282.176 3747.433
294.635 3747.338 Material Boundary
295.894 3747.339 240.010 3752.467
298.086 3747.342 240.010 3752.567
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241.993 3752.572 562.701 3787.955
247.703 3750.689 562.701 3787.855
262.988 3745.650

278.749 3745.419 Material Boundary
281.671 3745.433 240.010 3752.467
282.168 3745.433 241.977 3752.472
294.629 3745.338 247.672 3750.594
295.895 3745.339 262.971 3745.550
298.081 3745.342 278.748 3745.319
313.345 3745.244 281.672 3745.333
317.054 3745.255 282.167 3745.333
331.286 3745.175 294.628 3745.238
336.256 3745.200 295.895 3745.239
343.503 3745.166 298.080 3745.242
349.433 3745.205 313.345 3745.144
356.583 3745.177 317.053 3745.155
370.119 3745.203 331.286 3745.075
391.836 3745.303 336.256 3745.100
393.251 3745.330 343.503 3745.066
395.217 3745.367 349.433 3745.105
398.576 3745.432 356.583 3745.077
399.829 3745.456 370.119 3745.103
402.144 3745.500 391.837 3745.203
406.126 3745.576 393.253 3745.230
413.707 3745.720 395.219 3745.267
415.715 3746.163 398.578 3745.332
417.197 3746.485 399.831 3745.356
417.237 3746.494 402.146 3745.400
420.172 3747.110 406.128 3745.476
422.286 3747.553 413.719 3745.621
425.822 3748.295 415.736 3746.065
425.916 3748.315 417.219 3746.387
427.556 3748.645 417.258 3746.396
433.740 3749.888 420.193 3747.012
433.787 3749.897 422.306 3747.455
436.983 3750.510 425.842 3748.197
443.283 3751.710 425.937 3748.217
443.342 3751.722 427.576 3748.547
443.918 3751.852 433.760 3749.790
447.957 3752.537 433.807 3749.799
450.999 3753.073 437.002 3750.412
451.539 3753.170 443.302 3751.612
452.093 3753.278 443.362 3751.624
452.833 3753.387 443.938 3751.754
466.073 3757.619 447.974 3752.438
473.694 3760.053 451.016 3752.975
481.719 3762.619 451.558 3753.072
497.090 3767.529 452.110 3753.180
497.371 3767.619 452.856 3753.289
498.102 3767.852 466.104 3757.523
511.657 3772.190 473.725 3759.958
512.998 3772.619 481.750 3762.523
515.379 3773.382 497.120 3767.433
528.611 3777.619 497.402 3767.523
531.768 3778.630 498.132 3767.757
544.210 3782.619 511.688 3772.094
551.102 3784.826 513.029 3772.524
559.848 3787.628 515.410 3773.286
560.415 3787.825 528.642 3777.524
560.422 3787.827 531.799 3778.535
560.461 3787.841 544.241 3782.524
560.721 3787.935 551.133 3784.731
560.752 3787.947 559.880 3787.534
560.982 3787.949 560.447 3787.730

TXLO0180/Slope Stability Analysis_ElPaso_Stamped



Geosyntec®

consultants

Page 46 0f 123

Written by: ~ Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY
Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXL0180 Task No: 02
560.454 3787.733 513.181 3772.048
560.495 3787.747 515.562 3772.810
560.755 3787.841 528.794 3777.048
560.771 3787.847 531.951 3778.059
560.983 3787.849 544.394 3782.048
562.701 3787.855 551.285 3784.255
560.038 3787.059
Material Boundary 560.607 3787.256
240.010 3752.567 560.614 3787.259
238.010 3752.567 560.662 3787.276
238.010 3750.567 560.861 3787.348
240.010 3750.567 560.986 3787.349
240.010 3751.967 562.701 3787.355
241.897 3751.972 562.701 3785.955
247.515 3750.119 564.701 3785.955
262.887 3745.051 564.701 3787.955
278.746 3744.819 562.701 3787.955
281.673 3744.833
282.165 3744.833 Material Boundary
294.626 3744.738 233.187 3753.052
295.896 3744.739 233.595 3753.010
298.079 3744.742 238.010 3752.567
313.344 3744.644
317.053 3744.655 Material Boundary
331.286 3744.575 564.701 3787.955
336.256 3744.600 569.832 3788.494
343.504 3744.566
349.434 3744.605 Material Boundary
356.582 3744577 240.888 3754.570
370.121 3744.603 329.172 3784.051
391.843 3744.703 344.180 3789.052
393.262 3744.730 347.746 3790.260
395.229 3744.767 354.506 3792.537
398.588 3744.832 358.517 3791.543
399.841 3744.856 360.552 3791.126
402.155 3744.901 360.821 3791.219
406.137 3744.976 360.833 3791.224
413.778 3745.122 361.019 3791.289
415.843 3745.577 361.244 3791.370
417.326 3745.899 361.418 3791.433
417.364 3745.907 361.516 3791.469
420.295 3746.523 361.622 3791.509
422.409 3746.966 361.852 3791.594
425.947 3747.708 361.987 3791.644
426.039 3747.728 362.136 3791.701
427.674 3748.057 363.400 3792.184
433.860 3749.300 364.177 3792.452
433.905 3749.309 365.299 3792.841
437.096 3749.921 366.694 3793.346
443.397 3751.121 368.029 3793.772
443.466 3751.135 368.813 3794.037
444.035 3751.263 368.850 3794.047
448.059 3751.945 373.472 3795.696
451.104 3752.482 383.035 3799.059
451.650 3752.580 387.079 3800.545
452.195 3752.687 397.123 3804.053
452.969 3752.800 442.065 3819.005
466.256 3757.047 450.100 3819.245
473.877 3759.482 450.856 3819.244
481.902 3762.047 451.713 3819.239
497.273 3766.957 458.673 3819.139
497.554 3767.047 467.410 3819.020
498.284 3767.280 467.985 3819.004
511.840 3771.618 486.450 3813.311
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527.006 3800.771 195.444 3745.967
548.745 3794.044 196.306 3745.975
550.502 3793.504 197.562 3745.979
561.835 3789.952 197.653 3745.980
198.213 3745.986
Material Boundary 199.393 3745.989
244.778 3753.760 199.695 3745.991
329.805 3782.154 200.146 3745.995
344.817 3787.156 200.802 3745.996
348.386 3788.366 201.240 3746.000
354.591 3790.455 201.987 3746.094
358.076 3789.592 203.945 3746.357
360.688 3789.057 209.277 3747.000
361.476 3789.330 212.905 3747.749
361.494 3789.336 216.677 3748.461
361.688 3789.405 217.515 3748.633
361.923 3789.489 219.829 3749.000
362.103 3789.554 221.106 3749.237
362.207 3789.592 221.596 3749.314
362.321 3789.635 223.288 3749.746
362.548 3789.719 223.425 3749.781
362.690 3789.772 224.194 3750.000
362.848 3789.832 226.407 3750.693
364.084 3790.304 227.390 3751.000
364.831 3790.562 227.592 3751.057
365.967 3790.956 228.366 3751.331
367.339 3791.453 228.639 3751.418
368.652 3791.872 230.357 3752.000
369.406 3792.126 232.070 3752.541
369.459 3792.141 233.136 3752.883
374.140 3793.811 233.242 3752.912
383.712 3797.177 233.563 3753.000
387.753 3798.663 233.595 3753.010
397.769 3802.160
442.418 3817.015 External Boundary
450.129 3817.245 638.732 3791.819
450.848 3817.244 629.094 3792.060
451.693 3817.239 625.185 3792.053
458.645 3817.139 624.715 3792.052
467.369 3817.020 623.918 3792.049
467.656 3817.013 619.711 3792.000
485.861 3811.399 616.225 3791.001
526.416 3798.861 588.383 3790.160
548.155 3792.133 586.861 3790.571
549.909 3791.594 586.839 3790.571
557.877 3789.097 569.870 3788.482
569.832 3788.494
Material Boundary 565.138 3789.965
137.482 3745.776 550.799 3794.459
147.416 3745.000 549.040 3795.000
148.330 3745.012 527.302 3801.727
151.248 3745.099 486.745 3814.266
153.704 3745.168 468.149 3820.000
157.232 3745.219 467.431 3820.020
164.255 3745.335 458.688 3820.139
165.748 3745.371 451.723 3820.239
167.597 3745.416 450.859 3820.244
174.575 3745.572 450.086 3820.245
178.727 3745.652 441.888 3820.000
179.477 3745.669 396.801 3805.000
184.090 3745.724 386.741 3801.487
187.578 3745.750 382.696 3800.000
189.081 3745.779 360.312 3792.128
194.554 3745.967 354.463 3793.577
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347.426 3791.208 -0.000 3740.000
343.861 3790.000 546.704 3740.000
328.855 3785.000 550.336 3740.307
233.187 3753.052 553.950 3740.897
217.116 3755.011 557.741 3741.539
215.378 3754.555 558.000 3741.582
187.633 3748.000 558.370 3741.649
186.549 3747.983 558.386 3741.651
183.305 3747.162 561.201 3742.130
171.003 3747.156 564.201 3742.642
137.482 3745.776 569.028 3743.463
128.313 3749.777 572.319 3743.868
122.012 3750.923 576.128 3744.404
115.829 3752.689 578.351 3744.691
114.943 3753.000 584.119 3744.940
110.912 3754.032 585.577 3745.055
108.918 3754.605 622.244 3746.163
106.477 3755.075 625.910 3747.054
105.637 3755.317 628.572 3747.059
102.243 3756.000 638.732 3747.059
102.060 3756.009
94.509 3757.531 Line Load
90.832 3758.638 621.399 3792.020
89.717 3759.000
83.360 3760.594 Line Load
71.418 3767.021 623.918 3792.049
65.968 3771.223
61.282 3774.464
57.639 3777.284
56.779 3778.000
56.473 3778.253
55.574 3779.000
54.841 3779.604
54.364 3780.000
53.180 3780.948
53.115 3781.000
52.859 3781.169
42.838 3788.214
41.826 3789.000
40.707 3789.844
40.506 3790.000
39.305 3790.904
39.181 3791.000
37.909 3791.956
37.852 3792.000
36.588 3792.949
32.132 3796.057
30.850 3797.082
30.121 3797.029
24.945 3797.133
22.142 3797.079
19.033 3797.002
16.663 3796.984
11.578 3796.950
9.7173796.884
2.5373796.715
0.7843796.738
-0.000 3796.747
-0.000 3698.532
0.0003670.000
638.732 3670.000
638.732 3747.059
Water Table
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Slide Analysis Information
Document Name

File Name: CS-B_block

Project Settings

Project Title: Cross Section A-A": Final Grading - Non-
Circular (Block)

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Spencer

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

Surface Options

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

Left Projection Angle (Start Angle): 100
Left Projection Angle (End Angle): 170
Right Projection Angle (Start Angle): 10
Right Projection Angle (End Angle): 80
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Loading

2 Line Loads present:

Line Load #1 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Material Properties

Material: Sandstone

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation Soils
Strength Type: Mohr-Coulomb

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 21.6 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

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

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

Global Minimums

Method: spencer
FS: 2.096290

Axis Location: 252.526, 4082.736

Left Slip Surface Endpoint: 173.661, 3747.157
Right Slip Surface Endpoint: 473.671, 3818.297
Resisting Moment=2.20789e+008 Ib-ft

Driving Moment=1.05324e+008 Ib-ft

Resisting Horizontal Force=574976 Ib

Driving Horizontal Force=274283 Ib

Valid / Invalid Surfaces

Method: spencer
Number of Valid Surfaces: 2194

Number of Invalid Surfaces: 2806

Error Codes:

Error Code -108 reported for 1666 surfaces
Error Code -111 reported for 153 surfaces
Error Code -112 reported for 986 surfaces
Error Code -116 reported for 1 surface

Error Codes



Geosyntec®

consultants
Page 500f123
Written by: ~ Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY

Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXL0180 Task No: 02
The following errors were encountered during the 249.218 3710.745
computation: 249.499 3710.829
249.748 3710.902
-108 = Total driving moment 253.243 3711.972
or total driving force < 0.1. This is to 255.522 3712.694
limit the calculation of extremely high safety 257.027 3713.320
factors if the driving force is very small 257.820 3713.609
(0.1 is an arbitrary number). 258.386 3713.821
258.739 3713.951
-111 = safety factor equation did not converge 259.107 3713.995
263.345 3714.119
-112 = The coefficient M-Alpha = 267.222 3715.407
cos(alpha)(1+tan(alpha)tan(phi)/F) 269.348 3715.634
< 0.2 for the final iteration of the safety factor calculation. 273.907 3716.263
This screens out 279.502 3716.742
some slip surfaces which may not be valid in the context 284.662 3717.191
of the analysis, in 285.157 3717.239
particular, deep seated slip surfaces with many high 286.997 3717.382
negative base angle 294.302 3718.005
slices in the passive zone. 296.104 3718.019
299.463 3718.376
-116 = Not enough slices to analyze the surface 299.749 3718.413
Increase the number of slices in the job control in the 299.872 3718.426
modeler. 304.239 3718.949
305.813 3719.141
305.920 3719.147
List of All Coordinates 309.057 3719.475
311.575 3719.627
Material Boundary 313.893 3719.887
-0.000 3698.532 314.839 3719.966
184.525 3700.726 315.770 3720.069
188.185 3700.753 316.409 3720.112
190.292 3700.794 317.835 3720.310
195.319 3700.967 319.808 3720.564
195.660 3700.967 320.431 3720.688
196.601 3700.976 323.996 3720.995
197.790 3700.980 330.451 3722.193
198.059 3700.982 333.110 3722.987
198.523 3700.987 334.842 3723.523
199.574 3700.989 339.467 3724.947
200.009 3700.992 342.925 3726.586
200.398 3700.995 344.584 3727.382
201.048 3700.997 345.359 3727.750
204.250 3701.023 346.662 3728.373
207.789 3701.469 347.688 3728.860
209.629 3701.716 348.848 3729.414
216.535 3702.549 350.007 3729.502
221.628 3703.601 350.883 3729.579
225.382 3704.310 354.196 3729.839
225.573 3704.349 354.296 3729.848
227.450 3704.646 355.765 3729.968
228.728 3704.883 356.110 3730.019
230.703 3705.196 357.662 3730.061
234.417 3706.144 369.303 3731.227
235.155 3706.332 370.396 3731.402
237.080 3706.881 371.708 3731.551
239.848 3707.747 376.737 3732.074
240.200 3707.857 383.491 3732.807
241.195 3708.137 384.102 3733.018
242.779 3708.697 389.403 3732.997
244.355 3709.230 391.660 3733.006
245.720 3709.662 399.270 3733.517
245.942 3709.733 401.868 3733.697
246.199 3709.803 402.810 3733.764
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406.002 3734.006 331.287 3747.175
407.174 3734.010 336.256 3747.200
408.403 3734.013 343.501 3747.166
408.930 3734.015 349.430 3747.205
409.722 3734.016 356.585 3747.178
413.590 3734.143 370.112 3747.203
427.207 3734.575 391.813 3747.303
439.173 3734.956 393.213 3747.329
439.729 3734.972 395.179 3747.367
441.638 3735.042 398.538 3747.431
452.471 3735.590 399.791 3747.455
461.680 3736.027 402.105 3747.500
469.912 3736.236 406.088 3747.575
480.586 3736.540 413.471 3747.716
494.784 3736.971 415.288 3748.117
495.476 3736.973 416.768 3748.438
496.567 3736.979 416.814 3748.448
499.676 3736.982 419.761 3749.067
500.504 3736.986 421.875 3749.511
500.730 3736.987 425.405 3750.251
501.884 3736.995 425.508 3750.273
503.473 3737.010 427.161 3750.606
505.346 3737.099 433.339 3751.847
515.678 3737.746 433.396 3751.859
521.041 3738.110 436.608 3752.475
522.411 3738.209 442.902 3753.674
527.265 3738.529 442.928 3753.679
536.372 3739.124 443.531 3753.815
545.620 3739.908 447.616 3754.507
550.336 3740.307 450.649 3755.042
553.950 3740.897 451.171 3755.136
557.741 3741.539 451.756 3755.250
558.000 3741.582 452.380 3755.342
558.370 3741.649 465.464 3759.524
558.386 3741.651 473.086 3761.958
561.201 3742.130 481.110 3764.524
564.201 3742.642 496.481 3769.434
569.028 3743.463 496.762 3769.524
572.319 3743.868 497.493 3769.757
576.128 3744.404 511.048 3774.094
578.351 3744.691 512.388 3774.524
584.119 3744.940 514.769 3775.286
585.577 3745.055 528.002 3779.524
622.244 3746.163 531.158 3780.535
625.910 3747.054 543.600 3784.524
628.572 3747.059 550.492 3786.731
638.732 3747.059 557.877 3789.097
559.215 3789.526
Material Boundary 559.776 3789.720
237.709 3754.562 559.781 3789.722
240.888 3754.570 559.790 3789.725
242.311 3754.573 560.026 3789.811
242.458 3754.525 560.372 3789.941
244778 3753.760 560.387 3789.941
248.329 3752.589 560.449 3789.945
263.323 3747.645 560.971 3789.949
278.759 3747.419 561.835 3789.952
281.667 3747.433 565.138 3789.965
282.176 3747.433
294.635 3747.338 Material Boundary
295.894 3747.339 240.010 3752.467
298.086 3747.342 240.010 3752.567
313.349 3747.244 241.993 3752.572
317.056 3747.255 247.703 3750.689
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262.988 3745.650

278.749 3745.419 Material Boundary
281.671 3745.433 240.010 3752.467
282.168 3745.433 241.977 3752.472
294.629 3745.338 247.672 3750.594
295.895 3745.339 262.971 3745.550
298.081 3745.342 278.748 3745.319
313.345 3745.244 281.672 3745.333
317.054 3745.255 282.167 3745.333
331.286 3745.175 294.628 3745.238
336.256 3745.200 295.895 3745.239
343.503 3745.166 298.080 3745.242
349.433 3745.205 313.345 3745.144
356.583 3745.177 317.053 3745.155
370.119 3745.203 331.286 3745.075
391.836 3745.303 336.256 3745.100
393.251 3745.330 343.503 3745.066
395.217 3745.367 349.433 3745.105
398.576 3745.432 356.583 3745.077
399.829 3745.456 370.119 3745.103
402.144 3745.500 391.837 3745.203
406.126 3745.576 393.253 3745.230
413.707 3745.720 395.219 3745.267
415.715 3746.163 398.578 3745.332
417.197 3746.485 399.831 3745.356
417.237 3746.494 402.146 3745.400
420.172 3747.110 406.128 3745.476
422.286 3747.553 413.719 3745.621
425.822 3748.295 415.736 3746.065
425.916 3748.315 417.219 3746.387
427.556 3748.645 417.258 3746.396
433.740 3749.888 420.193 3747.012
433.787 3749.897 422.306 3747.455
436.983 3750.510 425.842 3748.197
443.283 3751.710 425.937 3748.217
443.342 3751.722 427.576 3748.547
443.918 3751.852 433.760 3749.790
447.957 3752.537 433.807 3749.799
450.999 3753.073 437.002 3750.412
451.539 3753.170 443.302 3751.612
452.093 3753.278 443.362 3751.624
452.833 3753.387 443.938 3751.754
466.073 3757.619 447.974 3752.438
473.694 3760.053 451.016 3752.975
481.719 3762.619 451.558 3753.072
497.090 3767.529 452.110 3753.180
497.371 3767.619 452.856 3753.289
498.102 3767.852 466.104 3757.523
511.657 3772.190 473.725 3759.958
512.998 3772.619 481.750 3762.523
515.379 3773.382 497.120 3767.433
528.611 3777.619 497.402 3767.523
531.768 3778.630 498.132 3767.757
544.210 3782.619 511.688 3772.094
551.102 3784.826 513.029 3772.524
559.848 3787.628 515.410 3773.286
560.415 3787.825 528.642 3777.524
560.422 3787.827 531.799 3778.535
560.461 3787.841 544.241 3782.524
560.721 3787.935 551.133 3784.731
560.752 3787.947 559.880 3787.534
560.982 3787.949 560.447 3787.730
562.701 3787.955 560.454 3787.733
562.701 3787.855 560.495 3787.747
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560.755 3787.841 528.794 3777.048
560.771 3787.847 531.951 3778.059
560.983 3787.849 544.394 3782.048
562.701 3787.855 551.285 3784.255
560.038 3787.059
Material Boundary 560.607 3787.256
240.010 3752.567 560.614 3787.259
238.010 3752.567 560.662 3787.276
238.010 3750.567 560.861 3787.348
240.010 3750.567 560.986 3787.349
240.010 3751.967 562.701 3787.355
241.897 3751.972 562.701 3785.955
247.515 3750.119 564.701 3785.955
262.887 3745.051 564.701 3787.955
278.746 3744.819 562.701 3787.955
281.673 3744.833
282.165 3744.833 Material Boundary
294.626 3744.738 233.187 3753.052
295.896 3744.739 233.595 3753.010
298.079 3744.742 238.010 3752.567
313.344 3744.644
317.053 3744.655 Material Boundary
331.286 3744575 564.701 3787.955
336.256 3744.600 569.832 3788.494
343.504 3744.566
349.434 3744.605 Material Boundary
356.582 3744.577 240.888 3754.570
370.121 3744.603 329.172 3784.051
391.843 3744.703 344.180 3789.052
393.262 3744.730 347.746 3790.260
395.229 3744.767 354.506 3792.537
398.588 3744.832 358.517 3791.543
399.841 3744.856 360.552 3791.126
402.155 3744.901 360.821 3791.219
406.137 3744.976 360.833 3791.224
413.778 3745.122 361.019 3791.289
415.843 3745.577 361.244 3791.370
417.326 3745.899 361.418 3791.433
417.364 3745.907 361.516 3791.469
420.295 3746.523 361.622 3791.509
422.409 3746.966 361.852 3791.594
425.947 3747.708 361.987 3791.644
426.039 3747.728 362.136 3791.701
427.674 3748.057 363.400 3792.184
433.860 3749.300 364.177 3792.452
433.905 3749.309 365.299 3792.841
437.096 3749.921 366.694 3793.346
443.397 3751.121 368.029 3793.772
443.466 3751.135 368.813 3794.037
444.035 3751.263 368.850 3794.047
448.059 3751.945 373.472 3795.696
451.104 3752.482 383.035 3799.059
451.650 3752.580 387.079 3800.545
452.195 3752.687 397.123 3804.053
452.969 3752.800 442.065 3819.005
466.256 3757.047 450.100 3819.245
473.877 3759.482 450.856 3819.244
481.902 3762.047 451.713 3819.239
497.273 3766.957 458.673 3819.139
497.554 3767.047 467.410 3819.020
498.284 3767.280 467.985 3819.004
511.840 3771.618 486.450 3813.311
513.181 3772.048 527.006 3800.771
515.562 3772.810 548.745 3794.044
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550.502 3793.504 197.562 3745.979
561.835 3789.952 197.653 3745.980
198.213 3745.986
Material Boundary 199.393 3745.989
244778 3753.760 199.695 3745.991
329.805 3782.154 200.146 3745.995
344.817 3787.156 200.802 3745.996
348.386 3788.366 201.240 3746.000
354.591 3790.455 201.987 3746.094
358.076 3789.592 203.945 3746.357
360.688 3789.057 209.277 3747.000
361.476 3789.330 212.905 3747.749
361.494 3789.336 216.677 3748.461
361.688 3789.405 217.515 3748.633
361.923 3789.489 219.829 3749.000
362.103 3789.554 221.106 3749.237
362.207 3789.592 221.596 3749.314
362.321 3789.635 223.288 3749.746
362.548 3789.719 223.425 3749.781
362.690 3789.772 224.194 3750.000
362.848 3789.832 226.407 3750.693
364.084 3790.304 227.390 3751.000
364.831 3790.562 227.592 3751.057
365.967 3790.956 228.366 3751.331
367.339 3791.453 228.639 3751.418
368.652 3791.872 230.357 3752.000
369.406 3792.126 232.070 3752.541
369.459 3792.141 233.136 3752.883
374.140 3793.811 233.242 3752.912
383.712 3797.177 233.563 3753.000
387.753 3798.663 233.595 3753.010
397.769 3802.160
442.418 3817.015 External Boundary
450.129 3817.245 638.732 3791.819
450.848 3817.244 629.094 3792.060
451.693 3817.239 625.185 3792.053
458.645 3817.139 624.715 3792.052
467.369 3817.020 623.918 3792.049
467.656 3817.013 619.711 3792.000
485.861 3811.399 616.225 3791.001
526.416 3798.861 588.383 3790.160
548.155 3792.133 586.861 3790.571
549.909 3791.594 586.839 3790.571
557.877 3789.097 569.870 3788.482
569.832 3788.494
Material Boundary 565.138 3789.965
137.482 3745.776 550.799 3794.459
147.416 3745.000 549.040 3795.000
148.330 3745.012 527.302 3801.727
151.248 3745.099 486.745 3814.266
153.704 3745.168 468.149 3820.000
157.232 3745.219 467.431 3820.020
164.255 3745.335 458.688 3820.139
165.748 3745.371 451.723 3820.239
167.597 3745.416 450.859 3820.244
174.575 3745.572 450.086 3820.245
178.727 3745.652 441.888 3820.000
179.477 3745.669 396.801 3805.000
184.090 3745.724 386.741 3801.487
187.578 3745.750 382.696 3800.000
189.081 3745.779 360.312 3792.128
194.554 3745.967 354.463 3793.577
195.444 3745.967 347.426 3791.208
196.306 3745.975 343.861 3790.000
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328.855 3785.000 550.336 3740.307
233.187 3753.052 553.950 3740.897
217.116 3755.011 557.741 3741.539
215.378 3754.555 558.000 3741.582
187.633 3748.000 558.370 3741.649
186.549 3747.983 558.386 3741.651
183.305 3747.162 561.201 3742.130
171.003 3747.156 564.201 3742.642
137.482 3745.776 569.028 3743.463
128.313 3749.777 572.319 3743.868
122.012 3750.923 576.128 3744.404
115.829 3752.689 578.351 3744.691
114.943 3753.000 584.119 3744.940
110.912 3754.032 585.577 3745.055
108.918 3754.605 622.244 3746.163
106.477 3755.075 625.910 3747.054
105.637 3755.317 628.572 3747.059
102.243 3756.000 638.732 3747.059
102.060 3756.009
94.509 3757.531 Line Load
90.832 3758.638 621.399 3792.020
89.717 3759.000
83.360 3760.594 Line Load
71.418 3767.021 623.918 3792.049
65.968 3771.223
61.282 3774.464 Focus/Block Search Window
57.639 3777.284 210.000 3740.000
56.779 3778.000 210.000 3700.000
56.473 3778.253 240.000 3700.000
55.574 3779.000 240.000 3750.000
54.841 3779.604
54.364 3780.000 Focus/Block Search Window
53.180 3780.948 280.000 3700.000
53.115 3781.000 280.000 3760.000
52.859 3781.169 250.000 3749.932
42.838 3788.214 250.000 3700.000
41.826 3789.000
40.707 3789.844 Focus/Block Search Window
40.506 3790.000 350.000 3700.000
39.305 3790.904 350.000 3780.000
39.181 3791.000 290.000 3760.000
37.909 3791.956 290.000 3700.000
37.852 3792.000
36.588 3792.949 Focus/Block Search Window
32.132 3796.057 360.000 3700.000
30.850 3797.082 420.000 3700.000
30.121 3797.029 420.000 3800.000
24.945 3797.133 360.000 3780.000
22.142 3797.079
19.033 3797.002 Focus/Block Search Window
16.663 3796.984 199.664 3740.000
11.578 3796.950 170.000 3740.000
9.7173796.884 170.000 3700.000
2.5373796.715 200.000 3700.000
0.7843796.738
-0.000 3796.747
-0.000 3698.532
0.0003670.000
638.732 3670.000
638.732 3747.059
Water Table
-0.000 3740.000
546.704 3740.000

TXLO0180/Slope Stability Analysis_ElPaso_Stamped



Geosyntec®

consultants
Page 560f123
Written by: ~ Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY
Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXL0180 Task No: 02

Slide Analysis Information
Document Name

File Name: CS-B_I-w block

Project Settings

Project Title: Cross Section A-A": Final Grading - Liner-
Waste Block

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Spencer

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

Surface Options

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

Left Projection Angle (Start Angle): 100
Left Projection Angle (End Angle): 170
Right Projection Angle (Start Angle): 10
Right Projection Angle (End Angle): 80
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Loading

2 Line Loads present:

Line Load #1 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Material Properties

Material: Sandstone

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation Soils
Strength Type: Mohr-Coulomb

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 21.6 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

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

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

Global Minimums

Method: spencer
FS: 2.092410

Axis Location: 273.886, 4000.367

Left Slip Surface Endpoint: 233.938, 3753.303
Right Slip Surface Endpoint: 447.569, 3820.170
Resisting Moment=7.22625e+007 Ib-ft

Driving Moment=3.45356e+007 Ib-ft

Resisting Horizontal Force=262613 Ib

Driving Horizontal Force=125508 Ib

Valid / Invalid Surfaces

Method: spencer
Number of Valid Surfaces: 1125

Number of Invalid Surfaces: 3875

Error Codes:

Error Code -107 reported for 8 surfaces
Error Code -108 reported for 152 surfaces
Error Code -111 reported for 32 surfaces
Error Code -112 reported for 197 surfaces
Error Code -116 reported for 3486 surfaces

Error Codes
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The following errors were encountered during the 393.251 3745.274
computation: 395.217 3745.311
398.576 3745.376
-107 = Total driving moment or 399.829 3745.400
total driving force is negative. This will occur 402.144 3745.444
if the wrong failure direction is specified, 406.126 3745.520
or if high external or anchor loads are applied 413.707 3745.664
against the failure direction. 415.715 3746.107
417.197 3746.429
-108 = Total driving moment 420.172 3747.054
or total driving force < 0.1. This is to 422.286 3747.497
limit the calculation of extremely high safety 425.822 3748.239
factors if the driving force is very small 433.787 3749.841
(0.1 is an arbitrary number). 436.983 3750.454
443.283 3751.654
-111 = safety factor equation did not converge 443.918 3751.796
447.957 3752.481
-112 = The coefficient M-Alpha = 450.999 3753.017
cos(alpha)(1+tan(alpha)tan(phi)/F) 452.833 3753.331
< 0.2 for the final iteration of the safety factor calculation. 466.073 3757.563
This screens out 473.694 3759.997
some slip surfaces which may not be valid in the context 481.719 3762.563
of the analysis, in 497.090 3767.473
particular, deep seated slip surfaces with many high 498.102 3767.796
negative base angle 511.657 3772.134
slices in the passive zone. 515.379 3773.326
528.611 3777.563
-116 = Not enough slices to analyze the surface 551.102 3784.770
Increase the number of slices in the job control in the 559.848 3787.572
modeler. 560.422 3787.771
560.752 3787.891
560.982 3787.893
Probabilistic Analysis Input 562.701 3787.899
Project Settings Material Boundary
Sensitivity Analysis: On -0.000 3698.532
Probabilistic Analysis: Off 184.525 3700.726
188.185 3700.753
Material: Geosynthetics 190.292 3700.794
Property: Phi 195.319 3700.967
Distribution: Normal 195.660 3700.967
Minimum: 16.6 (relative minimum: 5) 196.601 3700.976
Mean: 21.6 197.790 3700.980
Maximum: 26.6 (relative maximum: 5) 198.059 3700.982
198.523 3700.987
List of All Coordinates 199.574 3700.989
200.009 3700.992
Block Search Polyline 200.398 3700.995
240.010 3752.511 201.048 3700.997
241.993 3752.516 204.250 3701.023
247.703 3750.633 207.789 3701.469
262.988 3745.594 209.629 3701.716
278.749 3745.363 216.535 3702.549
281.671 3745.377 221.628 3703.601
294.629 3745.282 225.382 3704.310
298.081 3745.286 225.573 3704.349
313.345 3745.188 227.450 3704.646
317.054 3745.199 228.728 3704.883
331.286 3745.119 230.703 3705.196
343.503 3745.110 234.417 3706.144
349.433 3745.149 235.155 3706.332
356.583 3745.121 237.080 3706.881
370.119 3745.147 239.848 3707.747
391.836 3745.247 240.200 3707.857
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241.195 3708.137 384.102 3733.018
242.779 3708.697 389.403 3732.997
244.355 3709.230 391.660 3733.006
245.720 3709.662 399.270 3733.517
245.942 3709.733 401.868 3733.697
246.199 3709.803 402.810 3733.764
249.218 3710.745 406.002 3734.006
249.499 3710.829 407.174 3734.010
249.748 3710.902 408.403 3734.013
253.243 3711.972 408.930 3734.015
255.522 3712.694 409.722 3734.016
257.027 3713.320 413.590 3734.143
257.820 3713.609 427.207 3734.575
258.386 3713.821 439.173 3734.956
258.739 3713.951 439.729 3734.972
259.107 3713.995 441.638 3735.042
263.345 3714.119 452.471 3735.590
267.222 3715.407 461.680 3736.027
269.348 3715.634 469.912 3736.236
273.907 3716.263 480.586 3736.540
279.502 3716.742 494.784 3736.971
284.662 3717.191 495.476 3736.973
285.157 3717.239 496.567 3736.979
286.997 3717.382 499.676 3736.982
294.302 3718.005 500.504 3736.986
296.104 3718.019 500.730 3736.987
299.463 3718.376 501.884 3736.995
299.749 3718.413 503.473 3737.010
299.872 3718.426 505.346 3737.099
304.239 3718.949 515.678 3737.746
305.813 3719.141 521.041 3738.110
305.920 3719.147 522.411 3738.209
309.057 3719.475 527.265 3738.529
311.575 3719.627 536.372 3739.124
313.893 3719.887 545.620 3739.908
314.839 3719.966 550.336 3740.307
315.770 3720.069 553.950 3740.897
316.409 3720.112 557.741 3741.539
317.835 3720.310 558.000 3741.582
319.808 3720.564 558.370 3741.649
320.431 3720.688 558.386 3741.651
323.996 3720.995 561.201 3742.130
330.451 3722.193 564.201 3742.642
333.110 3722.987 569.028 3743.463
334.842 3723.523 572.319 3743.868
339.467 3724.947 576.128 3744.404
342.925 3726.586 578.351 3744.691
344.584 3727.382 584.119 3744.940
345.359 3727.750 585.577 3745.055
346.662 3728.373 622.244 3746.163
347.688 3728.860 625.910 3747.054
348.848 3729.414 628.572 3747.059
350.007 3729.502 638.732 3747.059
350.883 3729.579

354.196 3729.839 Material Boundary
354.296 3729.848 237.709 3754.562
355.765 3729.968 240.888 3754.570
356.110 3730.019 242.311 3754.573
357.662 3730.061 242.458 3754.525
369.303 3731.227 244778 3753.760
370.396 3731.402 248.329 3752.589
371.708 3731.551 263.323 3747.645
376.737 3732.074 278.759 3747.419
383.491 3732.807 281.667 3747.433
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282.176 3747.433

294.635 3747.338 Material Boundary
295.894 3747.339 240.010 3752.467
298.086 3747.342 240.010 3752.567
313.349 3747.244 241.993 3752.572
317.056 3747.255 247.703 3750.689
331.287 3747.175 262.988 3745.650
336.256 3747.200 278.749 3745.419
343.501 3747.166 281.671 3745.433
349.430 3747.205 282.168 3745.433
356.585 3747.178 294.629 3745.338
370.112 3747.203 295.895 3745.339
391.813 3747.303 298.081 3745.342
393.213 3747.329 313.345 3745.244
395.179 3747.367 317.054 3745.255
398.538 3747.431 331.286 3745.175
399.791 3747.455 336.256 3745.200
402.105 3747.500 343.503 3745.166
406.088 3747.575 349.433 3745.205
413.471 3747.716 356.583 3745.177
415.288 3748.117 370.119 3745.203
416.768 3748.438 391.836 3745.303
416.814 3748.448 393.251 3745.330
419.761 3749.067 395.217 3745.367
421.875 3749.511 398.576 3745.432
425.405 3750.251 399.829 3745.456
425.508 3750.273 402.144 3745.500
427.161 3750.606 406.126 3745.576
433.339 3751.847 413.707 3745.720
433.396 3751.859 415.715 3746.163
436.608 3752.475 417.197 3746.485
442.902 3753.674 417.237 3746.494
442.928 3753.679 420.172 3747.110
443.531 3753.815 422.286 3747.553
447.616 3754.507 425.822 3748.295
450.649 3755.042 425.916 3748.315
451.171 3755.136 427.556 3748.645
451.756 3755.250 433.740 3749.888
452.380 3755.342 433.787 3749.897
465.464 3759.524 436.983 3750.510
473.086 3761.958 443.283 3751.710
481.110 3764.524 443.342 3751.722
496.481 3769.434 443.918 3751.852
496.762 3769.524 447.957 3752.537
497.493 3769.757 450.999 3753.073
511.048 3774.094 451.539 3753.170
512.388 3774.524 452.093 3753.278
514.769 3775.286 452.833 3753.387
528.002 3779.524 466.073 3757.619
531.158 3780.535 473.694 3760.053
543.600 3784.524 481.719 3762.619
550.492 3786.731 497.090 3767.529
557.877 3789.097 497.371 3767.619
559.215 3789.526 498.102 3767.852
559.776 3789.720 511.657 3772.190
559.781 3789.722 512.998 3772.619
559.790 3789.725 515.379 3773.382
560.026 3789.811 528.611 3777.619
560.372 3789.941 531.768 3778.630
560.387 3789.941 544.210 3782.619
560.449 3789.945 551.102 3784.826
560.971 3789.949 559.848 3787.628
561.835 3789.952 560.415 3787.825
565.138 3789.965 560.422 3787.827
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560.461 3787.841 544.241 3782.524
560.721 3787.935 551.133 3784.731
560.752 3787.947 559.880 3787.534
560.982 3787.949 560.447 3787.730
562.701 3787.955 560.454 3787.733
562.701 3787.855 560.495 3787.747
560.755 3787.841
Material Boundary 560.771 3787.847
240.010 3752.467 560.983 3787.849
241.977 3752.472 562.701 3787.855
247.672 3750.594
262.971 3745.550 Material Boundary
278.748 3745.319 240.010 3752.567
281.672 3745.333 238.010 3752.567
282.167 3745.333 238.010 3750.567
294.628 3745.238 240.010 3750.567
295.895 3745.239 240.010 3751.967
298.080 3745.242 241.897 3751.972
313.345 3745.144 247.515 3750.119
317.053 3745.155 262.887 3745.051
331.286 3745.075 278.746 3744.819
336.256 3745.100 281.673 3744.833
343.503 3745.066 282.165 3744.833
349.433 3745.105 294.626 3744.738
356.583 3745.077 295.896 3744.739
370.119 3745.103 298.079 3744.742
391.837 3745.203 313.344 3744.644
393.253 3745.230 317.053 3744.655
395.219 3745.267 331.286 3744575
398.578 3745.332 336.256 3744.600
399.831 3745.356 343.504 3744.566
402.146 3745.400 349.434 3744.605
406.128 3745.476 356.582 3744.577
413.719 3745.621 370.121 3744.603
415.736 3746.065 391.843 3744.703
417.219 3746.387 393.262 3744.730
417.258 3746.396 395.229 3744.767
420.193 3747.012 398.588 3744.832
422.306 3747.455 399.841 3744.856
425.842 3748.197 402.155 3744.901
425.937 3748.217 406.137 3744.976
427.576 3748.547 413.778 3745.122
433.760 3749.790 415.843 3745.577
433.807 3749.799 417.326 3745.899
437.002 3750.412 417.364 3745.907
443.302 3751.612 420.295 3746.523
443.362 3751.624 422.409 3746.966
443.938 3751.754 425.947 3747.708
447.974 3752.438 426.039 3747.728
451.016 3752.975 427.674 3748.057
451.558 3753.072 433.860 3749.300
452.110 3753.180 433.905 3749.309
452.856 3753.289 437.096 3749.921
466.104 3757.523 443.397 3751.121
473.725 3759.958 443.466 3751.135
481.750 3762.523 444.035 3751.263
497.120 3767.433 448.059 3751.945
497.402 3767.523 451.104 3752.482
498.132 3767.757 451.650 3752.580
511.688 3772.094 452.195 3752.687
513.029 3772.524 452.969 3752.800
515.410 3773.286 466.256 3757.047
528.642 3777.524 473.877 3759.482
531.799 3778.535 481.902 3762.047
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497.273 3766.957 458.673 3819.139
497.554 3767.047 467.410 3819.020
498.284 3767.280 467.985 3819.004
511.840 3771.618 486.450 3813.311
513.181 3772.048 527.006 3800.771
515.562 3772.810 548.745 3794.044
528.794 3777.048 550.502 3793.504
531.951 3778.059 561.835 3789.952
544.394 3782.048
551.285 3784.255 Material Boundary
560.038 3787.059 244778 3753.760
560.607 3787.256 329.805 3782.154
560.614 3787.259 344.817 3787.156
560.662 3787.276 348.386 3788.366
560.861 3787.348 354.591 3790.455
560.986 3787.349 358.076 3789.592
562.701 3787.355 360.688 3789.057
562.701 3785.955 361.476 3789.330
564.701 3785.955 361.494 3789.336
564.701 3787.955 361.688 3789.405
562.701 3787.955 361.923 3789.489
362.103 3789.554
Material Boundary 362.207 3789.592
233.187 3753.052 362.321 3789.635
233.595 3753.010 362.548 3789.719
238.010 3752.567 362.690 3789.772
362.848 3789.832
Material Boundary 364.084 3790.304
564.701 3787.955 364.831 3790.562
569.832 3788.494 365.967 3790.956
367.339 3791.453
Material Boundary 368.652 3791.872
240.888 3754.570 369.406 3792.126
329.172 3784.051 369.459 3792.141
344.180 3789.052 374.140 3793.811
347.746 3790.260 383.712 3797.177
354.506 3792.537 387.753 3798.663
358.517 3791.543 397.769 3802.160
360.552 3791.126 442.418 3817.015
360.821 3791.219 450.129 3817.245
360.833 3791.224 450.848 3817.244
361.019 3791.289 451.693 3817.239
361.244 3791.370 458.645 3817.139
361.418 3791.433 467.369 3817.020
361.516 3791.469 467.656 3817.013
361.622 3791.509 485.861 3811.399
361.852 3791.594 526.416 3798.861
361.987 3791.644 548.155 3792.133
362.136 3791.701 549.909 3791.594
363.400 3792.184 557.877 3789.097
364.177 3792.452
365.299 3792.841 Material Boundary
366.694 3793.346 137.482 3745.776
368.029 3793.772 147.416 3745.000
368.813 3794.037 148.330 3745.012
368.850 3794.047 151.248 3745.099
373.472 3795.696 153.704 3745.168
383.035 3799.059 157.232 3745.219
387.079 3800.545 164.255 3745.335
397.123 3804.053 165.748 3745.371
442.065 3819.005 167.597 3745.416
450.100 3819.245 174.575 3745.572
450.856 3819.244 178.727 3745.652
451.713 3819.239 179.477 3745.669
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184.090 3745.724 386.741 3801.487
187.578 3745.750 382.696 3800.000
189.081 3745.779 360.312 3792.128
194.554 3745.967 354.463 3793.577
195.444 3745.967 347.426 3791.208
196.306 3745.975 343.861 3790.000
197.562 3745.979 328.855 3785.000
197.653 3745.980 233.187 3753.052
198.213 3745.986 217.116 3755.011
199.393 3745.989 215.378 3754.555
199.695 3745.991 187.633 3748.000
200.146 3745.995 186.549 3747.983
200.802 3745.996 183.305 3747.162
201.240 3746.000 171.003 3747.156
201.987 3746.094 137.482 3745.776
203.945 3746.357 128.313 3749.777
209.277 3747.000 122.012 3750.923
212.905 3747.749 115.829 3752.689
216.677 3748.461 114.943 3753.000
217.515 3748.633 110.912 3754.032
219.829 3749.000 108.918 3754.605
221.106 3749.237 106.477 3755.075
221.596 3749.314 105.637 3755.317
223.288 3749.746 102.243 3756.000
223.425 3749.781 102.060 3756.009
224.194 3750.000 94.509 3757.531
226.407 3750.693 90.832 3758.638
227.390 3751.000 89.717 3759.000
227.592 3751.057 83.360 3760.594
228.366 3751.331 71.418 3767.021
228.639 3751.418 65.968 3771.223
230.357 3752.000 61.282 3774.464
232.070 3752.541 57.639 3777.284
233.136 3752.883 56.779 3778.000
233.242 3752.912 56.473 3778.253
233.563 3753.000 55.574 3779.000
233.595 3753.010 54.841 3779.604
54.364 3780.000
External Boundary 53.180 3780.948
638.732 3791.819 53.115 3781.000
629.094 3792.060 52.859 3781.169
625.185 3792.053 42.838 3788.214
624.715 3792.052 41.826 3789.000
623.918 3792.049 40.707 3789.844
619.711 3792.000 40.506 3790.000
616.225 3791.001 39.305 3790.904
588.383 3790.160 39.181 3791.000
586.861 3790.571 37.909 3791.956
586.839 3790.571 37.852 3792.000
569.870 3788.482 36.588 3792.949
569.832 3788.494 32.132 3796.057
565.138 3789.965 30.850 3797.082
550.799 3794.459 30.121 3797.029
549.040 3795.000 24.945 3797.133
527.302 3801.727 22.142 3797.079
486.745 3814.266 19.033 3797.002
468.149 3820.000 16.663 3796.984
467.431 3820.020 11.578 3796.950
458.688 3820.139 9.7173796.884
451.723 3820.239 2.5373796.715
450.859 3820.244 0.7843796.738
450.086 3820.245 -0.000 3796.747
441.888 3820.000 -0.000 3698.532
396.801 3805.000 0.0003670.000
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638.732 3670.000
638.732 3747.059

Water Table
-0.000 3740.000
546.704 3740.000
550.336 3740.307
553.950 3740.897
557.741 3741.539
558.000 3741.582
558.370 3741.649
558.386 3741.651
561.201 3742.130
564.201 3742.642
569.028 3743.463
572.319 3743.868
576.128 3744.404
578.351 3744.691
584.119 3744.940
585.577 3745.055
622.244 3746.163
625.910 3747.054
628.572 3747.059
638.732 3747.059

Line Load
621.399 3792.020

Line Load
623.918 3792.049
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Slide Analysis Information
Document Name

File Name: CS-B_local_circ

Project Settings

Project Title: Cross Section A-A': Perimeter Berm -
Circular

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified
Spencer

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

Surface Options

Surface Type: Circular

Search Method: Auto Refine Search
Divisions along slope: 10

Circles per division: 10

Number of iterations: 10

Divisions to use in next iteration: 50%
Composite Surfaces: Disabled
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Loading

4 Line Loads present:

Line Load #1 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Line Load #3 Angle from horizontal: 270.00 degrees
Magnitude: 5400.00 Ib/ft

Line Load #4 Angle from horizontal: 270.00 degrees
Magnitude: 5400.00 Ib/ft

Material Properties

Material: Sandstone

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees
Water Surface: Water Table

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Custom Hu value: 1

Material: Foundation Soils
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 21.6 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

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

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

Global Minimums

Method: bishop simplified

FS:1.870110

Center: 203.184, 3782.542

Radius: 38.099

Left Slip Surface Endpoint: 187.127, 3747.992
Right Slip Surface Endpoint: 228.051, 3753.678
Resisting Moment=716262 Ib-ft

Driving Moment=383005 Ib-ft

Method: spencer
FS: 1.866940

Center: 203.145, 3782.595

Radius: 38.165

Left Slip Surface Endpoint: 187.050, 3747.991
Right Slip Surface Endpoint: 228.051, 3753.678
Resisting Moment=717199 Ib-ft

Driving Moment=384157 Ib-ft

Resisting Horizontal Force=17320.4 Ib

Driving Horizontal Force=9277.43 Ib
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Valid / Invalid Surfaces 199.574 3700.989
200.009 3700.992
Method: bishop simplified 200.398 3700.995
Number of Valid Surfaces: 1592 201.048 3700.997
Number of Invalid Surfaces: 0 204.250 3701.023
207.789 3701.469
Method: spencer 209.629 3701.716
Number of Valid Surfaces: 1435 216.535 3702.549
Number of Invalid Surfaces: 157 221.628 3703.601
Error Codes: 225.382 3704.310
Error Code -108 reported for 5 surfaces 225573 3704.349
Error Code -111 reported for 38 surfaces 227.450 3704.646
Error Code -112 reported for 114 surfaces 228.728 3704.883
230.703 3705.196
Error Codes 234.417 3706.144
235.155 3706.332
The following errors were encountered during the 237.080 3706.881
computation: 239.848 3707.747
240.200 3707.857
-108 = Total driving moment 241.195 3708.137
or total driving force < 0.1. This is to 242.779 3708.697
limit the calculation of extremely high safety 244.355 3709.230
factors if the driving force is very small 245.720 3709.662
(0.1 is an arbitrary number). 245.942 3709.733
246.199 3709.803
-111 = safety factor equation did not converge 249.218 3710.745
249.499 3710.829
-112 = The coefficient M-Alpha = 249.748 3710.902
cos(alpha)(1+tan(alpha)tan(phi)/F) 253.243 3711.972
< 0.2 for the final iteration of the safety factor calculation. 255.522 3712.694
This screens out 257.027 3713.320
some slip surfaces which may not be valid in the context 257.820 3713.609
of the analysis, in 258.386 3713.821
particular, deep seated slip surfaces with many high 258.739 3713.951
negative base angle 259.107 3713.995
slices in the passive zone. 263.345 3714.119
267.222 3715.407
269.348 3715.634
Probabilistic Analysis Input 273.907 3716.263
279.502 3716.742
Project Settings 284.662 3717.191
Sensitivity Analysis: On 285.157 3717.239
Probabilistic Analysis: Off 286.997 3717.382
294.302 3718.005
Material: Foundation Soils 296.104 3718.019
Property: Phi 299.463 3718.376
Distribution: Normal 299.749 3718.413
Minimum: 14.1 (relative minimum: 10) 299.872 3718.426
Mean: 24.1 304.239 3718.949
Maximum: 34.1 (relative maximum: 10) 305.813 3719.141
305.920 3719.147
List of All Coordinates 309.057 3719.475
311.575 3719.627
Material Boundary 313.893 3719.887
-0.000 3698.532 314.839 3719.966
184.525 3700.726 315.770 3720.069
188.185 3700.753 316.409 3720.112
190.292 3700.794 317.835 3720.310
195.319 3700.967 319.808 3720.564
195.660 3700.967 320.431 3720.688
196.601 3700.976 323.996 3720.995
197.790 3700.980 330.451 3722.193
198.059 3700.982 333.110 3722.987
198.523 3700.987 334.842 3723.523

TXLO0180/Slope Stability Analysis_ElPaso_Stamped



Geosyntec®

consultants

Page 66 0f 123

Written by: ~ Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY
Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXL0180 Task No: 02

339.467 3724.947 576.128 3744.404
342.925 3726.586 578.351 3744.691
344.584 3727.382 584.119 3744.940
345.359 3727.750 585.577 3745.055
346.662 3728.373 622.244 3746.163
347.688 3728.860 625.910 3747.054
348.848 3729.414 628.572 3747.059
350.007 3729.502 638.732 3747.059
350.883 3729.579

354.196 3729.839 Material Boundary
354.296 3729.848 237.709 3754.562
355.765 3729.968 240.888 3754.570
356.110 3730.019 242.311 3754.573
357.662 3730.061 242.458 3754.525
369.303 3731.227 244778 3753.760
370.396 3731.402 248.329 3752.589
371.708 3731.551 263.323 3747.645
376.737 3732.074 278.759 3747.419
383.491 3732.807 281.667 3747.433
384.102 3733.018 282.176 3747.433
389.403 3732.997 294.635 3747.338
391.660 3733.006 295.894 3747.339
399.270 3733.517 298.086 3747.342
401.868 3733.697 313.349 3747.244
402.810 3733.764 317.056 3747.255
406.002 3734.006 331.287 3747.175
407.174 3734.010 336.256 3747.200
408.403 3734.013 343.501 3747.166
408.930 3734.015 349.430 3747.205
409.722 3734.016 356.585 3747.178
413.590 3734.143 370.112 3747.203
427.207 3734.575 391.813 3747.303
439.173 3734.956 393.213 3747.329
439.729 3734.972 395.179 3747.367
441.638 3735.042 398.538 3747.431
452.471 3735.590 399.791 3747.455
461.680 3736.027 402.105 3747.500
469.912 3736.236 406.088 3747.575
480.586 3736.540 413.471 3747.716
494.784 3736.971 415.288 3748.117
495.476 3736.973 416.768 3748.438
496.567 3736.979 416.814 3748.448
499.676 3736.982 419.761 3749.067
500.504 3736.986 421.875 3749511
500.730 3736.987 425.405 3750.251
501.884 3736.995 425.508 3750.273
503.473 3737.010 427.161 3750.606
505.346 3737.099 433.339 3751.847
515.678 3737.746 433.396 3751.859
521.041 3738.110 436.608 3752.475
522.411 3738.209 442.902 3753.674
527.265 3738.529 442.928 3753.679
536.372 3739.124 443.531 3753.815
545.620 3739.908 447.616 3754.507
550.336 3740.307 450.649 3755.042
553.950 3740.897 451.171 3755.136
557.741 3741.539 451.756 3755.250
558.000 3741.582 452.380 3755.342
558.370 3741.649 465.464 3759.524
558.386 3741.651 473.086 3761.958
561.201 3742.130 481.110 3764.524
564.201 3742.642 496.481 3769.434
569.028 3743.463 496.762 3769.524
572.319 3743.868 497.493 3769.757
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511.048 3774.094 451.539 3753.170
512.388 3774.524 452.093 3753.278
514.769 3775.286 452.833 3753.387
528.002 3779.524 466.073 3757.619
531.158 3780.535 473.694 3760.053
543.600 3784.524 481.719 3762.619
550.492 3786.731 497.090 3767.529
557.877 3789.097 497.371 3767.619
559.215 3789.526 498.102 3767.852
559.776 3789.720 511.657 3772.190
559.781 3789.722 512.998 3772.619
559.790 3789.725 515.379 3773.382
560.026 3789.811 528.611 3777.619
560.372 3789.941 531.768 3778.630
560.387 3789.941 544.210 3782.619
560.449 3789.945 551.102 3784.826
560.971 3789.949 559.848 3787.628
561.835 3789.952 560.415 3787.825
565.138 3789.965 560.422 3787.827
560.461 3787.841
Material Boundary 560.721 3787.935
240.010 3752.467 560.752 3787.947
240.010 3752.567 560.982 3787.949
241.993 3752.572 562.701 3787.955
247.703 3750.689 562.701 3787.855
262.988 3745.650
278.749 3745.419 Material Boundary
281.671 3745.433 240.010 3752.467
282.168 3745.433 241.977 3752.472
294.629 3745.338 247.672 3750.594
295.895 3745.339 262.971 3745.550
298.081 3745.342 278.748 3745.319
313.345 3745.244 281.672 3745.333
317.054 3745.255 282.167 3745.333
331.286 3745.175 294.628 3745.238
336.256 3745.200 295.895 3745.239
343.503 3745.166 298.080 3745.242
349.433 3745.205 313.345 3745.144
356.583 3745.177 317.053 3745.155
370.119 3745.203 331.286 3745.075
391.836 3745.303 336.256 3745.100
393.251 3745.330 343.503 3745.066
395.217 3745.367 349.433 3745.105
398.576 3745.432 356.583 3745.077
399.829 3745.456 370.119 3745.103
402.144 3745.500 391.837 3745.203
406.126 3745.576 393.253 3745.230
413.707 3745.720 395.219 3745.267
415.715 3746.163 398.578 3745.332
417.197 3746.485 399.831 3745.356
417.237 3746.494 402.146 3745.400
420.172 3747.110 406.128 3745.476
422.286 3747.553 413.719 3745.621
425.822 3748.295 415.736 3746.065
425.916 3748.315 417.219 3746.387
427.556 3748.645 417.258 3746.396
433.740 3749.888 420.193 3747.012
433.787 3749.897 422.306 3747.455
436.983 3750.510 425.842 3748.197
443.283 3751.710 425.937 3748.217
443.342 3751.722 427.576 3748.547
443.918 3751.852 433.760 3749.790
447.957 3752.537 433.807 3749.799
450.999 3753.073 437.002 3750.412
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443.302 3751.612 420.295 3746.523
443.362 3751.624 422.409 3746.966
443.938 3751.754 425.947 3747.708
447.974 3752.438 426.039 3747.728
451.016 3752.975 427.674 3748.057
451.558 3753.072 433.860 3749.300
452.110 3753.180 433.905 3749.309
452.856 3753.289 437.096 3749.921
466.104 3757.523 443.397 3751.121
473.725 3759.958 443.466 3751.135
481.750 3762.523 444.035 3751.263
497.120 3767.433 448.059 3751.945
497.402 3767.523 451.104 3752.482
498.132 3767.757 451.650 3752.580
511.688 3772.094 452.195 3752.687
513.029 3772.524 452.969 3752.800
515.410 3773.286 466.256 3757.047
528.642 3777.524 473.877 3759.482
531.799 3778.535 481.902 3762.047
544.241 3782.524 497.273 3766.957
551.133 3784.731 497.554 3767.047
559.880 3787.534 498.284 3767.280
560.447 3787.730 511.840 3771.618
560.454 3787.733 513.181 3772.048
560.495 3787.747 515.562 3772.810
560.755 3787.841 528.794 3777.048
560.771 3787.847 531.951 3778.059
560.983 3787.849 544.394 3782.048
562.701 3787.855 551.285 3784.255
560.038 3787.059
Material Boundary 560.607 3787.256
240.010 3752.567 560.614 3787.259
238.010 3752.567 560.662 3787.276
238.010 3750.567 560.861 3787.348
240.010 3750.567 560.986 3787.349
240.010 3751.967 562.701 3787.355
241.897 3751.972 562.701 3785.955
247.515 3750.119 564.701 3785.955
262.887 3745.051 564.701 3787.955
278.746 3744.819 562.701 3787.955
281.673 3744.833
282.165 3744.833 Material Boundary
294.626 3744.738 233.187 3753.052
295.896 3744.739 233.595 3753.010
298.079 3744.742 238.010 3752.567
313.344 3744.644
317.053 3744.655 Material Boundary
331.286 3744.575 564.701 3787.955
336.256 3744.600 569.832 3788.494
343.504 3744.566
349.434 3744.605 Material Boundary
356.582 3744.577 240.888 3754.570
370.121 3744.603 329.172 3784.051
391.843 3744.703 344.180 3789.052
393.262 3744.730 347.746 3790.260
395.229 3744.767 354.506 3792.537
398.588 3744.832 358.517 3791.543
399.841 3744.856 360.552 3791.126
402.155 3744.901 360.821 3791.219
406.137 3744.976 360.833 3791.224
413.778 3745.122 361.019 3791.289
415.843 3745.577 361.244 3791.370
417.326 3745.899 361.418 3791.433
417.364 3745.907 361.516 3791.469
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361.622 3791.509 485.861 3811.399
361.852 3791.594 526.416 3798.861
361.987 3791.644 548.155 3792.133
362.136 3791.701 549.909 3791.594
363.400 3792.184 557.877 3789.097
364.177 3792.452
365.299 3792.841 Material Boundary
366.694 3793.346 137.482 3745.776
368.029 3793.772 147.416 3745.000
368.813 3794.037 148.330 3745.012
368.850 3794.047 151.248 3745.099
373.472 3795.696 153.704 3745.168
383.035 3799.059 157.232 3745.219
387.079 3800.545 164.255 3745.335
397.123 3804.053 165.748 3745.371
442.065 3819.005 167.597 3745.416
450.100 3819.245 174.575 3745.572
450.856 3819.244 178.727 3745.652
451.713 3819.239 179.477 3745.669
458.673 3819.139 184.090 3745.724
467.410 3819.020 187.578 3745.750
467.985 3819.004 189.081 3745.779
486.450 3813.311 194.554 3745.967
527.006 3800.771 195.444 3745.967
548.745 3794.044 196.306 3745.975
550.502 3793.504 197.562 3745.979
561.835 3789.952 197.653 3745.980
198.213 3745.986
Material Boundary 199.393 3745.989
244778 3753.760 199.695 3745.991
329.805 3782.154 200.146 3745.995
344.817 3787.156 200.802 3745.996
348.386 3788.366 201.240 3746.000
354.591 3790.455 201.987 3746.094
358.076 3789.592 203.945 3746.357
360.688 3789.057 209.277 3747.000
361.476 3789.330 212.905 3747.749
361.494 3789.336 216.677 3748.461
361.688 3789.405 217.515 3748.633
361.923 3789.489 219.829 3749.000
362.103 3789.554 221.106 3749.237
362.207 3789.592 221.596 3749.314
362.321 3789.635 223.288 3749.746
362.548 3789.719 223.425 3749.781
362.690 3789.772 224.194 3750.000
362.848 3789.832 226.407 3750.693
364.084 3790.304 227.390 3751.000
364.831 3790.562 227.592 3751.057
365.967 3790.956 228.366 3751.331
367.339 3791.453 228.639 3751.418
368.652 3791.872 230.357 3752.000
369.406 3792.126 232.070 3752.541
369.459 3792.141 233.136 3752.883
374.140 3793.811 233.242 3752.912
383.712 3797.177 233.563 3753.000
387.753 3798.663 233.595 3753.010
397.769 3802.160
442.418 3817.015 External Boundary
450.129 3817.245 638.732 3791.819
450.848 3817.244 629.094 3792.060
451.693 3817.239 625.185 3792.053
458.645 3817.139 624.715 3792.052
467.369 3817.020 623.918 3792.049
467.656 3817.013 619.711 3792.000
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616.225 3791.001 39.305 3790.904
588.383 3790.160 39.181 3791.000
586.861 3790.571 37.909 3791.956
586.839 3790.571 37.852 3792.000
569.870 3788.482 36.588 3792.949
569.832 3788.494 32.132 3796.057
565.138 3789.965 30.850 3797.082
550.799 3794.459 30.121 3797.029
549.040 3795.000 24.945 3797.133
527.302 3801.727 22.142 3797.079
486.745 3814.266 19.033 3797.002
468.149 3820.000 16.663 3796.984
467.431 3820.020 11.578 3796.950
458.688 3820.139 9.7173796.884
451.723 3820.239 2.5373796.715
450.859 3820.244 0.7843796.738
450.086 3820.245 -0.000 3796.747
441.888 3820.000 -0.000 3698.532
396.801 3805.000 0.0003670.000
386.741 3801.487 638.732 3670.000
382.696 3800.000 638.732 3747.059
360.312 3792.128
354.463 3793.577 Water Table
347.426 3791.208 -0.000 3740.000
343.861 3790.000 546.704 3740.000
328.855 3785.000 550.336 3740.307
233.187 3753.052 553.950 3740.897
217.116 3755.011 557.741 3741.539
215.378 3754.555 558.000 3741.582
187.633 3748.000 558.370 3741.649
186.549 3747.983 558.386 3741.651
183.305 3747.162 561.201 3742.130
171.003 3747.156 564.201 3742.642
137.482 3745.776 569.028 3743.463
128.313 3749.777 572.319 3743.868
122.012 3750.923 576.128 3744.404
115.829 3752.689 578.351 3744.691
114.943 3753.000 584.119 3744.940
110.912 3754.032 585.577 3745.055
108.918 3754.605 622.244 3746.163
106.477 3755.075 625.910 3747.054
105.637 3755.317 628.572 3747.059
102.243 3756.000 638.732 3747.059
102.060 3756.009
94.509 3757.531 Line Load
90.832 3758.638 621.399 3792.020
89.717 3759.000
83.360 3760.594 Line Load
71.418 3767.021 623.918 3792.049
65.968 3771.223
61.282 3774.464 Line Load
57.639 3777.284 220.326 3754.620
56.779 3778.000
56.473 3778.253 Line Load
55.574 3779.000 227.869 3753.700
54.841 3779.604
54.364 3780.000
53.180 3780.948
53.115 3781.000
52.859 3781.169
42.838 3788.214
41.826 3789.000
40.707 3789.844
40.506 3790.000
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Slide Analysis Information
Document Name
File Name: CS-D_interim.sli

Project Settings

Project Title: Cross Section B-B': Interim Conditions -

Liner Waste Block

Failure Direction: Right to Left

Units of Measurement: Imperial Units

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

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

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Spencer

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

Surface Options

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

Left Projection Angle (Start Angle): 100
Left Projection Angle (End Angle): 170
Right Projection Angle (Start Angle): 10
Right Projection Angle (End Angle): 80
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Loading

2 Line Loads present:
Line Load #1 Angle from horizontal: 270.00 degrees

Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00 degrees

Magnitude: 8000.00 Ib/ft

Material Properties

Material: Sandstone

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation Soils
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 25.6 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

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

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

Global Minimums

Method: spencer
FS: 1.836070

Axis Location: 365.099, 3927.266

Left Slip Surface Endpoint: 333.666, 3746.559
Right Slip Surface Endpoint: 490.805, 3793.696
Resisting Moment=2.86918e+007 Ib-ft

Driving Moment=1.56267e+007 Ib-ft

Resisting Horizontal Force=144834 Ib

Driving Horizontal Force=78882.7 Ib

Valid / Invalid Surfaces

Method: spencer
Number of Valid Surfaces: 2072

Number of Invalid Surfaces: 2928

Error Codes:

Error Code -107 reported for 513 surfaces
Error Code -108 reported for 1022 surfaces
Error Code -111 reported for 241 surfaces
Error Code -112 reported for 682 surfaces
Error Code -116 reported for 470 surfaces

Error Codes
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The following errors were encountered during the 49.135 3745.244
computation: 50.351 3744.447
51.756 3743.517
-107 = Total driving moment or 55.610 3740.673
total driving force is negative. This will occur 56.549 3740.000
if the wrong failure direction is specified, 530.213 3740.000
or if high external or anchor loads are applied 532.175 3740.177
against the failure direction. 532.535 3740.208
535.418 3740.455
-108 = Total driving moment 542.662 3741.070
or total driving force < 0.1. This is to 544.064 3741.197
limit the calculation of extremely high safety 545.176 3741.305
factors if the driving force is very small 555.675 3742.299
(0.1 is an arbitrary number). 560.527 3742.987
564.356 3743.532
-111 = safety factor equation did not converge 568.015 3744.151
570.057 3744.496
-112 = The coefficient M-Alpha = 570.733 3744.586
cos(alpha)(1+tan(alpha)tan(phi)/F) 574.594 3745.135
< 0.2 for the final iteration of the safety factor calculation. 590.940 3745.830
This screens out 592.653 3745.897
some slip surfaces which may not be valid in the context 598.514 3746.000
of the analysis, in 599.751 3746.000
particular, deep seated slip surfaces with many high 600.904 3746.000
negative base angle 602.566 3746.000
slices in the passive zone. 606.610 3746.001
611.551 3746.000
-116 = Not enough slices to analyze the surface 612.015 3746.000
Increase the number of slices in the job control in the 612.018 3746.000
modeler. 614.850 3745.989
615.864 3745.990
617.627 3745.987
Probabilistic Analysis Input 618.144 3745.989
619.649 3746.001
Project Settings 620.646 3746.004
Sensitivity Analysis: On 621.884 3746.003
Probabilistic Analysis: Off 627.176 3746.120
645.794 3746.473
Material: Geosynthetics

Property: Phi Block Search Polyline
Distribution: Normal 329.743 3745.289
Minimum: 20.6 (relative minimum: 5) 363.312 3745.171
Mean: 25.6 375.684 3745.095
Maximum: 30.6 (relative maximum: 5) 380.878 3745.046
394.680 3744.977
List of All Coordinates 399.131 3744.956
405.177 3746.944
Water Table 405.784 3747.141
0.0003750.956 408.559 3748.050
17.679 3750.956 412.126 3749.224
23.928 3750.948 423.842 3753.049
24.318 3750.950 438.656 3757.887
24.412 3750.951 454.558 3763.048
25.762 3750.960 471.324 3768.450
27.702 3750.960 480.055 3771.254
36.491 3750.985 485.658 3773.045
40.056 3750.995 488.370 3773.909
40.240 3750.873 489.490 3774.268
42.186 3749.664 493.060 3775.390
43.091 3749.114 501.227 3777.957
44.399 3748.243 503.833 3778.778
44.575 3748.132 507.167 3779.824
45.892 3747.204 517.581 3783.039
48.455 3745.681 518.345 3783.277
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523.756 3784.913 125.912 3706.983
525.519 3785.418 129.057 3707.008
526.553 3785.688 129.710 3706.963
529.326 3786.407 130.183 3706.948
529.831 3786.412 133.794 3705.476
530.981 3786.419 138.782 3705.205
144.945 3700.002
Material Boundary 161.892 3700.000
0.0003750.956 162.215 3700.000
17.679 3750.956 165.740 3700.000
23.928 3750.948 167.186 3700.000
24.318 3750.950 170.233 3700.000
24.412 3750.951 173.483 3700.000
25.762 3750.960 174.313 3700.000
27.702 3750.960 177.572 3700.000
36.491 3750.985 177.909 3700.000
40.056 3750.995 178.944 3700.006
40.240 3750.873 185.923 3700.018
42.186 3749.664 186.061 3700.018
43.091 3749.114 186.171 3700.018
44.399 3748.243 188.122 3700.023
44.575 3748.132 194.374 3700.150
45.892 3747.204 207.148 3700.370
48.455 3745.681 208.520 3700.408
49.135 3745.244 213.496 3700.607
50.351 3744.447 221.871 3700.997
51.756 3743.517 224977 3701.016
55.610 3740.673 231.825 3701.818
56.183 3740.262 232.832 3701.944
56.199 3740.251 232.844 3701.945
57.629 3739.228 234.497 3702.098
57.734 3739.155 235.800 3702.177
59.092 3738.185 239.720 3702.691
59.317 3738.029 241.585 3703.066
61.240 3736.658 241.647 3703.079
62.533 3735.837 242.003 3703.148
64.057 3734.858 244119 3703.573
65.267 3734.120 245.897 3703.882
66.217 3733.546 246.846 3704.018
67.191 3732.950 249.097 3704.038
67.830 3732.563 252.761 3704.736
68.157 3732.363 255.211 3705.113
68.207 3732.318 258.273 3705.790
68.313 3732.225 260.498 3706.290
69.333 3731.316 262.127 3706.782
69.433 3731.228 262.644 3706.931
70.458 3730.314 263.260 3706.999
70.553 3730.231 265.151 3707.206
71.584 3729.312 269.294 3707.993
71.671 3729.234 271.558 3708.538
72.709 3728.309 274.581 3709.307
72.790 3728.238 279.248 3711.028
73.835 3727.306 281.738 3712.004
73.907 3727.243 283.006 3712.528
74.961 3726.303 284.085 3712.991
75.024 3726.247 287.228 3714.310
75.797 3725.558 287.606 3714.352
76.619 3724.817 288.774 3714.508
81.316 3720.441 290.205 3714.688
97.209 3708.935 290.214 3714.690
111.347 3708.018 291.401 3714.768
112.568 3707.965 294.048 3715.080
114.872 3707.861 295.315 3715.128
117.684 3707.056 298.516 3715.543
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298.583 3715.550 544.064 3741.197
300.075 3715.554 545.176 3741.305
303.573 3715.745 555.675 3742.299
306.842 3716.023 560.527 3742.987
310.242 3716.095 564.356 3743.532
318.547 3717.759 568.015 3744.151
319.852 3718.008 570.057 3744.496
321.247 3717.984 570.733 3744.586
322.153 3717.967 574.594 3745.135
324.291 3718.000 590.940 3745.830
346.359 3718.000 592.653 3745.897
351.431 3719.073 598.514 3746.000
357.016 3719.996 599.751 3746.000
357.493 3719.996 600.904 3746.000
358.519 3719.998 602.566 3746.000
358.914 3719.998 606.610 3746.001
367.690 3720.009 611.551 3746.000
369.842 3720.739 612.015 3746.000
374.497 3719.000 612.018 3746.000
384.330 3719.000 614.850 3745.989
384.448 3719.000 615.864 3745.990
385.120 3719.000 617.627 3745.987
385.979 3719.000 618.144 3745.989
386.335 3719.000 619.649 3746.001
397.009 3719.001 620.646 3746.004
405.760 3723.204 621.884 3746.003
405.885 3723.250 627.176 3746.120
408.417 3724.365 645.794 3746.473
408.824 3724.544

409.638 3724.839 Material Boundary
410.911 3725.088 335.469 3747.143
412.085 3725.724 338.696 3747.136
412.637 3725.924 398.799 3747.012
418.617 3729.259 438.834 3760.111
420.442 3730.246 487.731 3775.864
422.675 3732.000 506.543 3781.784
427.784 3732.000 513.721 3784.000
430.087 3732.170 516.433 3784.837
431.335 3732.295 516.960 3785.000
438.679 3733.245 517.679 3785.225
441.420 3733.478 517.729 3785.239
443.777 3733.658 517.883 3785.287
451.750 3734.302 518.162 3785.370
452.876 3734.492

457.359 3735.077 Material Boundary
457.718 3735.018 204.682 3745.334
464.377 3734.985 206.139 3745.359
466.882 3735.079 207.000 3745.383
473.319 3735.684 211.550 3745.565
479.949 3735.915 220.691 3745.991
481.447 3735.969 222.217 3746.000
482.881 3735.973 226.414 3746.492
489.403 3736.015 227.724 3746.656
493.649 3736.453 228.453 3746.731
501.233 3737.222 230.874 3746.955
503.848 3737.479 231.061 3746.976
511.342 3738.217 231.165 3746.979
520.054 3739.070 231.512 3747.000
521.389 3739.203 232.350 3747.110
522.656 3739.319 232.438 3747.127
532.175 3740.177 232.562 3747.154
532.535 3740.208 232.814 3747.205
535.418 3740.455 233.317 3747.302
542.662 3741.070 235.834 3747.808
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238.855 3748.332 363.312 3745.125
241.444 3748.704 375.684 3745.049
241.668 3748.746 380.878 3745.000
243.933 3748.950 394.680 3744.932
244.269 3748.999 399.131 3744911
244.484 3748.998 405.177 3746.899
244.495 3748.999 405.784 3747.096
244.650 3749.000 408.559 3748.005
244923 3749.052 411.386 3748.934
245.008 3749.073 412.126 3749.178
246.920 3749.367 423.842 3753.004
248.478 3749.712 438.650 3757.841
249.051 3749.840 439.148 3758.004
249.507 3749.978 439.484 3758.114
249.521 3749.982 454.558 3763.002
249.589 3750.000 460.168 3764.823
251.320 3750.500 471.324 3768.404
253.172 3751.000 472.049 3768.639
253.402 3751.060 480.055 3771.209
253.444 3751.072 485.658 3773.000
253.584 3751.109 488.370 3773.864
253.713 3751.142 489.490 3774.223
253.783 3751.153 493.060 3775.344
501.497 3777.997
Material Boundary 503.833 3778.733
329.901 3745.340 507.167 3779.779
363.312 3745.225 517.581 3782.994
375.685 3745.149 518.345 3783.232
380.878 3745.100 523.756 3784.868
394.681 3745.032 525.520 3785.372
399.115 3745.011 526.553 3785.643
405.146 3746.994 529.327 3786.362
405.753 3747.191 529.831 3786.367
408.527 3748.100 530.981 3786.374
411.354 3749.029
412.094 3749.273 Material Boundary
423.811 3753.099 304.511 3745.057
438.619 3757.936 319.987 3744.774
439.117 3758.099 363.309 3744.625
439.453 3758.209 375.680 3744.549
454.527 3763.098 380.874 3744.500
460.138 3764.918 394.678 3744.432
471.293 3768.500 399.210 3744.410
472.018 3768.734 405.333 3746.423
480.025 3771.304 405.939 3746.621
485.628 3773.095 408.714 3747.530
488.340 3773.959 411.542 3748.459
489.460 3774.318 412.282 3748.703
493.030 3775.440 423.997 3752.528
501.467 3778.092 438.806 3757.366
503.803 3778.828 439.303 3757.528
507.138 3779.874 439.639 3757.638
517.552 3783.090 454.713 3762.527
518.316 3783.327 460.322 3764.347
523.728 3784.964 471.477 3767.928
525.493 3785.469 472.202 3768.163
526.527 3785.740 480.208 3770.733
529.313 3786.462 485.811 3772.523
529.830 3786.467 488.522 3773.387
530.981 3786.474 489.642 3773.746
530.981 3786.374 493.210 3774.867
501.647 3777.520
Material Boundary 503.983 3778.256
329.595 3745.241 507.316 3779.301
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517.729 3782.517 159.047 3747.000
518.492 3782.754 157.872 3747.757
523.897 3784.388 156.746 3748.348
525.652 3784.890 155.321 3749.000
526.679 3785.159 154.511 3749.391
529.393 3785.863 153.271 3750.000
529.835 3785.867 151.600 3750.939
530.981 3785.874 151.557 3751.000
530.981 3784.474 149.821 3751.000
532.981 3784.474 146.460 3750.240
532.981 3786.474 145.173 3750.000
530.981 3786.474 144.994 3749.991
Material Boundary 144.736 3749.984
532.981 3786.474 144.409 3749.970
540.215 3786.541 144.155 3749.980
Material Boundary 143.781 3750.000
338.696 3747.136 140.324 3751.409
421.843 3774.049 139.122 3751.690
455.272 3784.868 136.368 3751.919
483.436 3794.035 136.293 3751.936
484.698 3794.325 135.940 3751.974
484.742 3794.333 135.818 3751.993
484.824 3794.318 133.770 3751.991
485.076 3794.271 133.679 3751.983
485.788 3794.141 132.377 3751.902
486.393 3794.028 131.943 3751.915
494.043 3791.635 130.705 3752.000
497.311 3790.617 129.859 3752.070
499.779 3789.856 129.710 3752.076
502.436 3789.043 129.276 3752.046
509.390 3786.943 129.093 3752.043
511.426 3786.329 128.668 3752.030
512.692 3785.950 128.292 3752.019
515.448 3785.128 127.910 3752.000
516.433 3784.837 125.935 3751.985
External Boundary 124.195 3752.000
267.621 3745.000 123.446 3752.214
253.783 3751.153 119.849 3754.000
245.038 3755.042 119.112 3754.000
243.542 3755.023 118.618 3753.815
242.150 3755.010 116.486 3753.000
240.633 3755.000 115.442 3752.931
238.126 3754.322 114.955 3752.903
237.966 3754.287 114.557 3752.921
236.722 3754.000 113.781 3752.955
236.258 3754.000 113.080 3753.000
231.671 3752.993 109.958 3755.261
227.898 3752.073 107.018 3758.000
227.233 3752.000 105.960 3758.952
223.710 3750.673 105.908 3759.000
221.195 3750.000 104.851 3759.943
219.677 3749.394 104.786 3760.000
204.682 3745.334 103.738 3760.935
202.375 3744.710 103.664 3761.000
189.248 3744.677 102.623 3761.928
167.568 3744.626 102.541 3762.000
166.718 3745.000 101.507 3762.922
165.741 3745.000 101.419 3763.000
162.215 3745.000 100.391 3763.916
161.898 3745.000 100.296 3764.000
161.403 3745.000 99.274 3764.911
160.822 3745.490 99.173 3765.000
160.238 3746.000 98.156 3765.906
159.288 3746.795 98.049 3766.000
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97.038 3766.901 40.365 3795.996
96.926 3767.000 36.364 3795.985
95.919 3767.897 27.634 3795.960
95.803 3768.000 25.600 3795.960
94.645 3768.873 24.144 3795.950
94.499 3769.000 24.091 3795.950
94.262 3769.146 23.841 3795.948
92.869 3770.000 17.360 3795.956
92.452 3770.253 0.0003795.689
91.231 3771.000 0.0003750.956
90.584 3771.392 0.0003670.000
89.590 3772.000 645.794 3670.000
88.628 3772.581 645.794 3746.473
87.942 3773.000 645.794 3791.481
86.747 3773.767 626.250 3791.111
86.380 3774.000 621.414 3791.003
85.178 3774.857 620.590 3791.005
84.971 3775.000 619.386 3791.000
83.660 3775.937 617.896 3790.988
83.569 3776.000 617.592 3790.987
82.177 3776.996 615.886 3790.990
82.172 3777.000 614.920 3790.989
82.077 3777.068 612.340 3790.999
76.198 3781.406 612.258 3791.000
76.005 3781.514 611.561 3791.000
75.835 3781.599 606.601 3791.001
75.510 3781.778 602.560 3791.000
75.418 3781.820 600.903 3791.000
75.107 3782.026 599.746 3791.000
73.621 3783.000 598.115 3791.000
72.294 3783.852 591.374 3790.881
72.052 3784.000 589.102 3790.792
71.805 3784.150 570.462 3790.000
70.377 3785.000 564.610 3789.168
69.552 3785.580 563.342 3789.000
68.887 3786.000 560.513 3788.521
67.444 3786.961 560.439 3788.508
67.383 3787.000 559.496 3788.734
67.269 3787.077 540.215 3786.541
65.753 3788.000 535.430 3787.813
64.551 3788.747 532.913 3788.486
64.169 3789.000 529.049 3788.460
62.942 3789.775 525.404 3787.513
62.603 3790.000 524.047 3787.127
61.321 3790.808 523.163 3786.882
61.031 3791.000 520.245 3786.000
59.631 3791.880 518.161 3785.371
59.451 3792.000 515.732 3786.087
57.998 3792.911 512.979 3786.908
57.866 3793.000 511.713 3787.287
56.343 3793.952 509.679 3787.900
56.272 3794.000 502.727 3790.000
55.913 3794.131 500.073 3790.812
53.720 3795.000 497.607 3791.572
50.518 3795.649 494.341 3792.589
49.054 3795.937 486.635 3795.000
48.782 3796.000 485.970 3795.124
48.573 3796.012 485.258 3795.254
47.910 3796.046 485.006 3795.301
46.421 3796.130 484.738 3795.350
45.609 3796.173 484.493 3795.304
45.317 3796.156 483.169 3795.000
42.223 3796.000 454.963 3785.819
41.617 3795.997 421.535 3775.000
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335.469 3747.143
329.901 3745.340
329.595 3745.241
326.595 3745.251
320.394 3748.252
319.935 3748.474
316.853 3748.464
312.030 3746.102
304.511 3745.057
284.540 3745.423
Line Load
621.414 3791.003
Line Load
615.886 3790.990
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GRAPHICAL OUTPUT
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| datety UFaB:EI:Dr Pl'nj;jectTiﬂe: Cross Section A-A": Final Grading - Circular
7 " Loading
g‘ g.2s Seismic Load Coefficient (Horzontal): U.1311% « 0.13118
- 0.350 Seismic Load Coefficient (Vertical): 0.021
) 0.75 2 Lina Leads pressnt:
i 1.00 Line Load #1 Angle from horizontal: 270,00 degrees Magnitude: 000,00 Ibft N
- 1.75 Line Load #2 Angle from horizontal; 270.00 degrees Magnitude; 3000.00 |bft ¥ ooz
i 1.50 Mater!aIF'mperIjes
i 1.75 Material: Sandstone
- . Unit W eight: 130 |b/ft3
. o EU Fricten Angle: 40 dearees
§_ 2.25 M aterial: Foundation S oils
v 2.50 Unit W eight: 125 |b/ft3
- 2.75 Friction Angle: 24.1 degrees
- 3.00 Materal: Prepared Subgrade/Bedding Layer
N I s Unit W eight: 125 b3
- 3.50 Miiction Anigle: 38 d-‘;_gre-':s
N 3.5 Material: G eos ynthetics
N " Unit W eight: 125 |b/f3
7 4.00 Fricten Angle: 24.6 degrees
- 4. 23 Material: P rotective Cover Layer/G eneral Fill
4,50 LUnt W enght: 125 |bfts
4.175 Friction Angle: 30 degrees
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Jafety Factor Project Tile: Cross Secton A-&" Final Grading - Mon-Circular (Block)
0.00 J
Loading
0.23 Sesmic Luad Coefhcient (Honzonial): §.13118 '
0.50 Seismic Load Coefficient (Vertical): 0.021 « 0.13118
0.75 ? ling | nards present:
1.00 Line Load #1 Angle fram honizontal: 270.00 degrees Magnitude: B000.00 |b/ft
1.25 Line Load #2 Angle fram horizontal: 270.00 degrees Magnitude: B000.00 Ibft ¥ 0.01
- 1.50 M atenal Froperhes
" M aterial: Sandstone
- 1.75 Pp i o0 Lr. 4an I Eie
- LUTHIL WS, LW i
) Z.00 Friction Angle: 40 degrees
ﬁ_ 2.23 M aterial: Foundation Soils
T 2.50 Unit W eight: 125 Ib/ft3
- 2,75 Fricton Angle: 24.1 degrees
3.00 M ateriai: F repared SubgradeMedding Layer
- Unit W eight: 125 Ibft3
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3.350 m M ateral: G eosynthetics
3.735 = |Unit W eight; 125 Ib/ft3
4,00 ! . |Friction &ngle: 24 .8 degrees
4,25 f M aterial: P rotective Cover Layer/General Fill
4,50 ) U nit: W eightt 123 i/t
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- Safety Factor Project Title: Cross Section A-A": Final Grading - Liner-W aste Block
o. EU Loading
0.235 Seismic Load Coefficient (Horizontal): 0.13118 « 013118
0. 350 Seismic Load Coefficient (Vertical): 0.021 -
0.75 2 Line Loads pissent:
1.00 Line Load #1 Angle from horizontal; 270,00 degrees M agnitude: 3000.00 [bft ~
- 1.25 line | nad #7 Annle from horizontal: 770.00 denress M aonitude: 2000.00 [h ¥ 001
i 1.50 M aterial P roperties
4 ll 75 Matenal: Sandstone
. . Unit W eight: 130 ib/fts
- Z.00 Frictien Angle: 40 degrees
ﬁ— .23 M-abedal-Fosndation Soils
R Z.50 Unit W eight: 125 |bft3
7 2.75 Frictien Angle: 24.1 degrees
3.00 Material: P repared Subgrade/Bedding Layer
3 I P e Unit W eight: 125 Ibft3
- 3' EEI Friction Angie: 30 degrees
] ' M aterial: G eos ynthetics
i 3.73 Unit W eight: 175 b #2
’ 4,00 Friction Angle: 24.8 degrees
o] 4. 25 M aterial: P rotective Caver Layer/G eneral Fill
¥ 4.50 Unit W eight: 125 |bft3
} 4,75 Friction Angle: 30 degrees
5.00 i gienal; Demoiion W asie
i 5.5 Unit Weight: 120 |b/f3
_ " Friction Anale: 35 deorees
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E—- Satery UFfaS;Dr IP’c-jaI&_ctT'rtle:Cmss Section &-A" P erimeter Berm - Circular
- Luduing
- g.25 Seismic Lead Coefficient {Honzontal}: 0.13118 « 013118
i 0.0 Seismic Load Coefficient [Vertical): 0.021
- 0.73 4 Ling Loads present:
- 1.00 Line Load £1 Angie from honzontai: 270.00 degrees M agnitude: G000.00 0/ ~
i 1.75 Line Load #2 Angle from honzontal: 270.00 degrees M agnitude: 3000.00 |b/ft ¥ oo
- 1.50 Line Load #3 Angle from honzontal: 270.00 degrees M agnitude: 5400.00 |b/ft
E_— 1.75 I___inga Lp:aEI # Angle from honzantal: 270.00 degrees M agnitude: 5400.00 |bft
- ii aterial F roperties
- = EEI M aterial: Sandstone
- 2.25 Unit W eight: 130 Ib/ft3
- 2.50 Friction Angle: 40 degrees
] 2.75 M aterial: Foundation Soiis
- 3.00 Unit W eight: 125 |b/ft3
- 3.75 Friction Angle: Z4.1 degrees
ﬁ_‘ 3.50 I'~'Ia_ten'a|5 Prepared Subgrade/Bedding Layer
i 3.5 Unit W eight: 125 |b/ft3
i " Friction Angle: 30 degrees
- 4.00 M atenal: Geosynthetics
N 4.23 Unit W eight: 125 |b/ft3
i 4, 50 Frction Angle: Z4.8 degrees
- 4,75 M atenal: P rotective Cover Layer/General Fill
- 5.00 Unit W eight: 125 |bft3
E_‘ 5.725 Fl'ctiqn Angle: 30 deqrees
i s 50 M atenal: Demolition W aste
- ' Unit W eight: 120 Ib/ft3
- 5.5 Friction &ngle: 35 degrees
b £. 00+
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Project: ASARCO EI Paso Smelter Site Project/Proposal No.:  TXLO0180 Task No: 02

Safety Factor

< 0.13118

¥ 0.021

8000.00 Ib

8 0.00 Project Title: Cross Section B-B': Interim Conditions - Liner-Waste Block
12 0.25 Loading
0.50 Seismic Load Coefficient (Horizontal): 0.13118
0.75 Seismic Load Coefficient (Vertical): 0.021
1.00 2 Line Loads present:
1.25 Line Load #1 Angle from horizontal: 270.00 degrees Magnitude: 8000.00 Ib/ft
. Line Load #2 Angle from horizontal: 270.00 degrees Magnitude: 8000.00 Ib/ft
1.50 Material Properties
=] 1.75 Material: Sandstone
=] 2.00 Unit Weight: 130 Ib/ft3
| e 7 25 Friction Angle: 40 degrees
2.50 Material: Foundation Soils
2.75 Unit Weight: 125 Ib/ft3
: Friction Angle: 24.1 degrees
3.00 Material: Prepared Subgrade/Bedding Layer
3.25 Unit Weight: 125 Ib/ft3
8 3.50 Friction Angle: 30 degrees
23 3.75 Material: Geosynthetics
4.00 Unit Weight: 125 Ib/ft3
4.25 Friction Angle: 24.8 degrees
* Material: Protective Cover Layer/General Fill
4.50 1.21  Unit Weight: 125 Ib/ft3
4.75 Friction Angle: 30 degrees
5.00 Material: Demolition Waste
b= 5.25 Unit Weight: 120 Ib/ft3
3 5.50 Friction Angle: 35 degrees
5.75
6.00+
2
=3
=
It
3
&
8
&
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350

400 450 500 550
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SEISMIC ANALYSES
INFO VIEWER OUTPUT
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Slide Analysis Information
Document Name
File Name: CS-B_circ

Project Settings

Project Title: Cross Section A-A': Final Grading - Circular
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified
Spencer

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

Surface Options

Surface Type: Circular

Search Method: Auto Refine Search
Divisions along slope: 10

Circles per division: 10

Number of iterations: 10

Divisions to use in next iteration: 50%
Composite Surfaces: Disabled
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Loading

Seismic Load Coefficient (Horizontal): 0.13118

Seismic Load Coefficient (Vertical): 0.021

2 Line Loads present:

Line Load #1 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Material Properties

Material: Sandstone

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation Soils
Strength Type: Mohr-Coulomb

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.8 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

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

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

Global Minimums

Method: bishop simplified

FS: 1.298000

Center: 253.657, 3987.135

Radius: 267.871

Left Slip Surface Endpoint: 137.290, 3745.860
Right Slip Surface Endpoint: 463.054, 3820.080
Resisting Moment=1.70343e+008 Ib-ft

Driving Moment=1.31234e+008 |b-ft

Method: spencer
FS: 1.290700

Center: 253.657, 3987.135

Radius: 267.871

Left Slip Surface Endpoint: 137.290, 3745.860
Right Slip Surface Endpoint: 463.054, 3820.080
Resisting Moment=1.69385e+008 Ib-ft

Driving Moment=1.31234e+008 |b-ft

Resisting Horizontal Force=580193 Ib

Driving Horizontal Force=449516 Ib

Valid / Invalid Surfaces

Method: bishop simplified
Number of Valid Surfaces: 1562
Number of Invalid Surfaces: 0
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246.199 3709.803
Method: spencer 249.218 3710.745
Number of Valid Surfaces: 1553 249.499 3710.829
Number of Invalid Surfaces: 9 249.748 3710.902
Error Codes: 253.243 3711.972
Error Code -111 reported for 9 surfaces 255.522 3712.694
257.027 3713.320
Error Codes 257.820 3713.609
258.386 3713.821
The following errors were encountered during the 258.739 3713.951
computation: 259.107 3713.995
263.345 3714.119
-111 = safety factor equation did not converge 267.222 3715.407
269.348 3715.634
273.907 3716.263
Probabilistic Analysis Input 279.502 3716.742
284.662 3717.191
Project Settings 285.157 3717.239
Sensitivity Analysis: On 286.997 3717.382
Probabilistic Analysis: Off 294.302 3718.005
296.104 3718.019
Material: Foundation Soils 299.463 3718.376
Property: Phi 299.749 3718.413
Distribution: Normal 299.872 3718.426
Minimum: 14.1 (relative minimum: 10) 304.239 3718.949
Mean: 24.1 305.813 3719.141
Maximum: 34.1 (relative maximum: 10) 305.920 3719.147
309.057 3719.475
List of All Coordinates 311.575 3719.627
313.893 3719.887
Material Boundary 314.839 3719.966
-0.000 3698.532 315.770 3720.069
184.525 3700.726 316.409 3720.112
188.185 3700.753 317.835 3720.310
190.292 3700.794 319.808 3720.564
195.319 3700.967 320.431 3720.688
195.660 3700.967 323.996 3720.995
196.601 3700.976 330.451 3722.193
197.790 3700.980 333.110 3722.987
198.059 3700.982 334.842 3723.523
198.523 3700.987 339.467 3724.947
199.574 3700.989 342.925 3726.586
200.009 3700.992 344.584 3727.382
200.398 3700.995 345.359 3727.750
201.048 3700.997 346.662 3728.373
204.250 3701.023 347.688 3728.860
207.789 3701.469 348.848 3729.414
209.629 3701.716 350.007 3729.502
216.535 3702.549 350.883 3729.579
221.628 3703.601 354.196 3729.839
225.382 3704.310 354.296 3729.848
225,573 3704.349 355.765 3729.968
227.450 3704.646 356.110 3730.019
228.728 3704.883 357.662 3730.061
230.703 3705.196 369.303 3731.227
234.417 3706.144 370.396 3731.402
235.155 3706.332 371.708 3731.551
237.080 3706.881 376.737 3732.074
239.848 3707.747 383.491 3732.807
240.200 3707.857 384.102 3733.018
241.195 3708.137 389.403 3732.997
242.779 3708.697 391.660 3733.006
244.355 3709.230 399.270 3733.517
245.720 3709.662 401.868 3733.697
245,942 3709.733 402.810 3733.764
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406.002 3734.006 336.256 3747.200
407.174 3734.010 343.501 3747.166
408.403 3734.013 349.430 3747.205
408.930 3734.015 356.585 3747.178
409.722 3734.016 370.112 3747.203
413.590 3734.143 391.813 3747.303
427.207 3734.575 393.213 3747.329
439.173 3734.956 395.179 3747.367
439.729 3734.972 398.538 3747.431
441.638 3735.042 399.791 3747.455
452.471 3735.590 402.105 3747.500
461.680 3736.027 406.088 3747.575
469.912 3736.236 413.471 3747.716
480.586 3736.540 415.288 3748.117
494.784 3736.971 416.768 3748.438
495.476 3736.973 416.814 3748.448
496.567 3736.979 419.761 3749.067
499.676 3736.982 421.875 3749.511
500.504 3736.986 425.405 3750.251
500.730 3736.987 425.508 3750.273
501.884 3736.995 427.161 3750.606
503.473 3737.010 433.339 3751.847
505.346 3737.099 433.396 3751.859
515.678 3737.746 436.608 3752.475
521.041 3738.110 442.902 3753.674
522.411 3738.209 442.928 3753.679
527.265 3738.529 443.531 3753.815
536.372 3739.124 447.616 3754.507
545.620 3739.908 450.649 3755.042
550.336 3740.307 451.171 3755.136
553.950 3740.897 451.756 3755.250
557.741 3741.539 452.380 3755.342
558.000 3741.582 465.464 3759.524
558.370 3741.649 473.086 3761.958
558.386 3741.651 481.110 3764.524
561.201 3742.130 496.481 3769.434
564.201 3742.642 496.762 3769.524
569.028 3743.463 497.493 3769.757
572.319 3743.868 511.048 3774.094
576.128 3744.404 512.388 3774.524
578.351 3744.691 514.769 3775.286
584.119 3744.940 528.002 3779.524
585.577 3745.055 531.158 3780.535
622.244 3746.163 543.600 3784.524
625.910 3747.054 550.492 3786.731
628.572 3747.059 557.877 3789.097
638.732 3747.059 559.215 3789.526
559.776 3789.720
Material Boundary 559.781 3789.722
237.709 3754.562 559.790 3789.725
240.888 3754.570 560.026 3789.811
242.311 3754.573 560.372 3789.941
242.458 3754.525 560.387 3789.941
244,778 3753.760 560.449 3789.945
248.329 3752.589 560.971 3789.949
263.323 3747.645 561.835 3789.952
278.759 3747.419 565.138 3789.965
281.667 3747.433
282.176 3747.433 Material Boundary
294.635 3747.338 240.010 3752.467
295.894 3747.339 240.010 3752.567
298.086 3747.342 241.993 3752.572
313.349 3747.244 247.703 3750.689
317.056 3747.255 262.988 3745.650
331.287 3747.175 278.749 3745.419

TXLO0180/Slope Stability Analysis_ElPaso_Stamped



Geosyntec®

consultants
Page 89 of 123
Written by:  Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY

Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXLO0180 Task No: 02
281.671 3745.433 241.977 3752.472
282.168 3745.433 247.672 3750.594
294.629 3745.338 262.971 3745.550
295.895 3745.339 278.748 3745.319
298.081 3745.342 281.672 3745.333
313.345 3745.244 282.167 3745.333
317.054 3745.255 294.628 3745.238
331.286 3745.175 295.895 3745.239
336.256 3745.200 298.080 3745.242
343.503 3745.166 313.345 3745.144
349.433 3745.205 317.053 3745.155
356.583 3745.177 331.286 3745.075
370.119 3745.203 336.256 3745.100
391.836 3745.303 343.503 3745.066
393.251 3745.330 349.433 3745.105
395.217 3745.367 356.583 3745.077
398.576 3745.432 370.119 3745.103
399.829 3745.456 391.837 3745.203
402.144 3745.500 393.253 3745.230
406.126 3745.576 395.219 3745.267
413.707 3745.720 398.578 3745.332
415.715 3746.163 399.831 3745.356
417.197 3746.485 402.146 3745.400
417.237 3746.494 406.128 3745.476
420.172 3747.110 413.719 3745.621
422.286 3747.553 415.736 3746.065
425.822 3748.295 417.219 3746.387
425.916 3748.315 417.258 3746.396
427.556 3748.645 420.193 3747.012
433.740 3749.888 422.306 3747.455
433.787 3749.897 425.842 3748.197
436.983 3750.510 425.937 3748.217
443.283 3751.710 427.576 3748.547
443.342 3751.722 433.760 3749.790
443.918 3751.852 433.807 3749.799
447.957 3752.537 437.002 3750.412
450.999 3753.073 443.302 3751.612
451.539 3753.170 443.362 3751.624
452.093 3753.278 443.938 3751.754
452.833 3753.387 447.974 3752.438
466.073 3757.619 451.016 3752.975
473.694 3760.053 451.558 3753.072
481.719 3762.619 452.110 3753.180
497.090 3767.529 452.856 3753.289
497.371 3767.619 466.104 3757.523
498.102 3767.852 473.725 3759.958
511.657 3772.190 481.750 3762.523
512.998 3772.619 497.120 3767.433
515.379 3773.382 497.402 3767.523
528.611 3777.619 498.132 3767.757
531.768 3778.630 511.688 3772.094
544.210 3782.619 513.029 3772.524
551.102 3784.826 515.410 3773.286
559.848 3787.628 528.642 3777.524
560.415 3787.825 531.799 3778.535
560.422 3787.827 544.241 3782.524
560.461 3787.841 551.133 3784.731
560.721 3787.935 559.880 3787.534
560.752 3787.947 560.447 3787.730
560.982 3787.949 560.454 3787.733
562.701 3787.955 560.495 3787.747
562.701 3787.855 560.755 3787.841
560.771 3787.847
Material Boundary 560.983 3787.849
240.010 3752.467 562.701 3787.855
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560.607 3787.256
Material Boundary 560.614 3787.259
240.010 3752.567 560.662 3787.276
238.010 3752.567 560.861 3787.348
238.010 3750.567 560.986 3787.349
240.010 3750.567 562.701 3787.355
240.010 3751.967 562.701 3785.955
241.897 3751.972 564.701 3785.955
247.515 3750.119 564.701 3787.955
262.887 3745.051 562.701 3787.955
278.746 3744.819
281.673 3744.833 Material Boundary
282.165 3744.833 233.187 3753.052
294.626 3744.738 233.595 3753.010
295.896 3744.739 238.010 3752.567
298.079 3744.742
313.344 3744.644 Material Boundary
317.053 3744.655 564.701 3787.955
331.286 3744.575 569.832 3788.494
336.256 3744.600
343.504 3744.566 Material Boundary
349.434 3744.605 240.888 3754.570
356.582 3744.577 329.172 3784.051
370.121 3744.603 344.180 3789.052
391.843 3744.703 347.746 3790.260
393.262 3744.730 354.506 3792.537
395.229 3744.767 358.517 3791.543
398.588 3744.832 360.552 3791.126
399.841 3744.856 360.821 3791.219
402.155 3744.901 360.833 3791.224
406.137 3744.976 361.019 3791.289
413.778 3745.122 361.244 3791.370
415.843 3745.577 361.418 3791.433
417.326 3745.899 361.516 3791.469
417.364 3745.907 361.622 3791.509
420.295 3746.523 361.852 3791.594
422.409 3746.966 361.987 3791.644
425.947 3747.708 362.136 3791.701
426.039 3747.728 363.400 3792.184
427.674 3748.057 364.177 3792.452
433.860 3749.300 365.299 3792.841
433.905 3749.309 366.694 3793.346
437.096 3749.921 368.029 3793.772
443.397 3751.121 368.813 3794.037
443.466 3751.135 368.850 3794.047
444.035 3751.263 373.472 3795.696
448.059 3751.945 383.035 3799.059
451.104 3752.482 387.079 3800.545
451.650 3752.580 397.123 3804.053
452.195 3752.687 442.065 3819.005
452.969 3752.800 450.100 3819.245
466.256 3757.047 450.856 3819.244
473.877 3759.482 451.713 3819.239
481.902 3762.047 458.673 3819.139
497.273 3766.957 467.410 3819.020
497.554 3767.047 467.985 3819.004
498.284 3767.280 486.450 3813.311
511.840 3771.618 527.006 3800.771
513.181 3772.048 548.745 3794.044
515.562 3772.810 550.502 3793.504
528.794 3777.048 561.835 3789.952
531.951 3778.059
544.394 3782.048 Material Boundary
551.285 3784.255 244,778 3753.760
560.038 3787.059 329.805 3782.154
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344.817 3787.156 201.240 3746.000
348.386 3788.366 201.987 3746.094
354.591 3790.455 203.945 3746.357
358.076 3789.592 209.277 3747.000
360.688 3789.057 212.905 3747.749
361.476 3789.330 216.677 3748.461
361.494 3789.336 217.515 3748.633
361.688 3789.405 219.829 3749.000
361.923 3789.489 221.106 3749.237
362.103 3789.554 221.596 3749.314
362.207 3789.592 223.288 3749.746
362.321 3789.635 223.425 3749.781
362.548 3789.719 224.194 3750.000
362.690 3789.772 226.407 3750.693
362.848 3789.832 227.390 3751.000
364.084 3790.304 227.592 3751.057
364.831 3790.562 228.366 3751.331
365.967 3790.956 228.639 3751.418
367.339 3791.453 230.357 3752.000
368.652 3791.872 232.070 3752.541
369.406 3792.126 233.136 3752.883
369.459 3792.141 233.242 3752.912
374.140 3793.811 233.563 3753.000
383.712 3797.177 233.595 3753.010
387.753 3798.663
397.769 3802.160 External Boundary
442.418 3817.015 638.732 3791.819
450.129 3817.245 629.094 3792.060
450.848 3817.244 625.185 3792.053
451.693 3817.239 624.715 3792.052
458.645 3817.139 623.918 3792.049
467.369 3817.020 619.711 3792.000
467.656 3817.013 616.225 3791.001
485.861 3811.399 588.383 3790.160
526.416 3798.861 586.861 3790.571
548.155 3792.133 586.839 3790.571
549.909 3791.594 569.870 3788.482
557.877 3789.097 569.832 3788.494
565.138 3789.965
Material Boundary 550.799 3794.459
137.482 3745.776 549.040 3795.000
147.416 3745.000 527.302 3801.727
148.330 3745.012 486.745 3814.266
151.248 3745.099 468.149 3820.000
153.704 3745.168 467.431 3820.020
157.232 3745.219 458.688 3820.139
164.255 3745.335 451.723 3820.239
165.748 3745.371 450.859 3820.244
167.597 3745.416 450.086 3820.245
174.575 3745.572 441.888 3820.000
178.727 3745.652 396.801 3805.000
179.477 3745.669 386.741 3801.487
184.090 3745.724 382.696 3800.000
187.578 3745.750 360.312 3792.128
189.081 3745.779 354.463 3793.577
194.554 3745.967 347.426 3791.208
195.444 3745.967 343.861 3790.000
196.306 3745.975 328.855 3785.000
197.562 3745.979 233.187 3753.052
197.653 3745.980 217.116 3755.011
198.213 3745.986 215.378 3754.555
199.393 3745.989 187.633 3748.000
199.695 3745.991 186.549 3747.983
200.146 3745.995 183.305 3747.162
200.802 3745.996 171.003 3747.156
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137.482 3745.776 572.319 3743.868
128.313 3749.777 576.128 3744.404
122.012 3750.923 578.351 3744.691
115.829 3752.689 584.119 3744.940
114.943 3753.000 585.577 3745.055
110.912 3754.032 622.244 3746.163
108.918 3754.605 625.910 3747.054
106.477 3755.075 628.572 3747.059
105.637 3755.317 638.732 3747.059
102.243 3756.000

102.060 3756.009 Line Load

94.509 3757.531 621.399 3792.020
90.832 3758.638

89.717 3759.000 Line Load

83.360 3760.594 623.918 3792.049
71.418 3767.021

65.968 3771.223

61.282 3774.464

57.639 3777.284

56.779 3778.000

56.473 3778.253

55.574 3779.000

54.841 3779.604

54.364 3780.000

53.180 3780.948

53.115 3781.000

52.859 3781.169

42.838 3788.214

41.826 3789.000

40.707 3789.844

40.506 3790.000

39.305 3790.904

39.181 3791.000

37.909 3791.956

37.852 3792.000

36.588 3792.949

32.132 3796.057

30.850 3797.082

30.121 3797.029

24.945 3797.133

22.142 3797.079

19.033 3797.002

16.663 3796.984

11.578 3796.950

9.7173796.884
2.5373796.715
0.7843796.738

-0.000 3796.747
-0.000 3698.532
0.0003670.000

638.732 3670.000
638.732 3747.059

Water Table

-0.000 3740.000
546.704 3740.000
550.336 3740.307
553.950 3740.897
557.741 3741.539
558.000 3741.582
558.370 3741.649
558.386 3741.651
561.201 3742.130
564.201 3742.642
569.028 3743.463
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Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site

Reviewed by: M. Zahirul Islam Date: 08 /05 /11

MM DD YY

Project/Proposal No.:  TXLO0180 Task No: 02

Slide Analysis Information
Document Name
File Name: CS-B_block

Project Settings

Project Title: Cross Section A-A": Final Grading - Non-
Circular (Block)

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Spencer

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

Surface Options

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

Left Projection Angle (Start Angle): 100
Left Projection Angle (End Angle): 170
Right Projection Angle (Start Angle): 10
Right Projection Angle (End Angle): 80
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Loading

Seismic Load Coefficient (Horizontal): 0.13118

Seismic Load Coefficient (Vertical): 0.021

2 Line Loads present:

Line Load #1 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Material Properties

Material: Sandstone

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation Soils

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.8 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

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

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

Global Minimums

Method: spencer
FS: 1.359930

Axis Location: 220.235, 4146.416

Left Slip Surface Endpoint: 105.613, 3755.322
Right Slip Surface Endpoint: 464.337, 3820.062
Resisting Moment=2.94052e+008 Ib-ft

Driving Moment=2.16226e+008 |b-ft

Resisting Horizontal Force=634373 Ib

Driving Horizontal Force=466475 Ib

Valid / Invalid Surfaces

Method: spencer
Number of Valid Surfaces: 2194

Number of Invalid Surfaces: 2806

Error Codes:

Error Code -108 reported for 1084 surfaces
Error Code -111 reported for 255 surfaces
Error Code -112 reported for 1466 surfaces
Error Code -116 reported for 1 surface

Error Codes
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The following errors were encountered during the 249.499 3710.829
computation: 249.748 3710.902
253.243 3711.972
-108 = Total driving moment 255.522 3712.694
or total driving force < 0.1. This is to 257.027 3713.320
limit the calculation of extremely high safety 257.820 3713.609
factors if the driving force is very small 258.386 3713.821
(0.1 is an arbitrary number). 258.739 3713.951
259.107 3713.995
-111 = safety factor equation did not converge 263.345 3714.119
267.222 3715.407
-112 = The coefficient M-Alpha = 269.348 3715.634
cos(alpha)(1+tan(alpha)tan(phi)/F) 273.907 3716.263
< 0.2 for the final iteration of the safety factor calculation. 279.502 3716.742
This screens out 284.662 3717.191
some slip surfaces which may not be valid in the context 285.157 3717.239
of the analysis, in 286.997 3717.382
particular, deep seated slip surfaces with many high 294.302 3718.005
negative base angle 296.104 3718.019
slices in the passive zone. 299.463 3718.376
299.749 3718.413
-116 = Not enough slices to analyze the surface 299.872 3718.426
Increase the number of slices in the job control in the 304.239 3718.949
modeler. 305.813 3719.141
305.920 3719.147
309.057 3719.475
List of All Coordinates 311.575 3719.627
313.893 3719.887
Material Boundary 314.839 3719.966
-0.000 3698.532 315.770 3720.069
184.525 3700.726 316.409 3720.112
188.185 3700.753 317.835 3720.310
190.292 3700.794 319.808 3720.564
195.319 3700.967 320.431 3720.688
195.660 3700.967 323.996 3720.995
196.601 3700.976 330.451 3722.193
197.790 3700.980 333.110 3722.987
198.059 3700.982 334.842 3723.523
198.523 3700.987 339.467 3724.947
199.574 3700.989 342.925 3726.586
200.009 3700.992 344.584 3727.382
200.398 3700.995 345.359 3727.750
201.048 3700.997 346.662 3728.373
204.250 3701.023 347.688 3728.860
207.789 3701.469 348.848 3729.414
209.629 3701.716 350.007 3729.502
216.535 3702.549 350.883 3729.579
221.628 3703.601 354.196 3729.839
225.382 3704.310 354.296 3729.848
225.573 3704.349 355.765 3729.968
227.450 3704.646 356.110 3730.019
228.728 3704.883 357.662 3730.061
230.703 3705.196 369.303 3731.227
234.417 3706.144 370.396 3731.402
235.155 3706.332 371.708 3731.551
237.080 3706.881 376.737 3732.074
239.848 3707.747 383.491 3732.807
240.200 3707.857 384.102 3733.018
241.195 3708.137 389.403 3732.997
242.779 3708.697 391.660 3733.006
244.355 3709.230 399.270 3733.517
245.720 3709.662 401.868 3733.697
245.942 3709.733 402.810 3733.764
246.199 3709.803 406.002 3734.006
249.218 3710.745 407.174 3734.010
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408.403 3734.013 349.430 3747.205
408.930 3734.015 356.585 3747.178
409.722 3734.016 370.112 3747.203
413.590 3734.143 391.813 3747.303
427.207 3734.575 393.213 3747.329
439.173 3734.956 395.179 3747.367
439.729 3734.972 398.538 3747.431
441.638 3735.042 399.791 3747.455
452.471 3735.590 402.105 3747.500
461.680 3736.027 406.088 3747.575
469.912 3736.236 413.471 3747.716
480.586 3736.540 415.288 3748.117
494.784 3736.971 416.768 3748.438
495.476 3736.973 416.814 3748.448
496.567 3736.979 419.761 3749.067
499.676 3736.982 421.875 3749.511
500.504 3736.986 425.405 3750.251
500.730 3736.987 425.508 3750.273
501.884 3736.995 427.161 3750.606
503.473 3737.010 433.339 3751.847
505.346 3737.099 433.396 3751.859
515.678 3737.746 436.608 3752.475
521.041 3738.110 442.902 3753.674
522.411 3738.209 442.928 3753.679
527.265 3738.529 443.531 3753.815
536.372 3739.124 447.616 3754.507
545.620 3739.908 450.649 3755.042
550.336 3740.307 451.171 3755.136
553.950 3740.897 451.756 3755.250
557.741 3741.539 452.380 3755.342
558.000 3741.582 465.464 3759.524
558.370 3741.649 473.086 3761.958
558.386 3741.651 481.110 3764.524
561.201 3742.130 496.481 3769.434
564.201 3742.642 496.762 3769.524
569.028 3743.463 497.493 3769.757
572.319 3743.868 511.048 3774.094
576.128 3744.404 512.388 3774.524
578.351 3744.691 514.769 3775.286
584.119 3744.940 528.002 3779.524
585.577 3745.055 531.158 3780.535
622.244 3746.163 543.600 3784.524
625.910 3747.054 550.492 3786.731
628.572 3747.059 557.877 3789.097
638.732 3747.059 559.215 3789.526
559.776 3789.720
Material Boundary 559.781 3789.722
237.709 3754.562 559.790 3789.725
240.888 3754.570 560.026 3789.811
242.311 3754.573 560.372 3789.941
242.458 3754.525 560.387 3789.941
244778 3753.760 560.449 3789.945
248.329 3752.589 560.971 3789.949
263.323 3747.645 561.835 3789.952
278.759 3747.419 565.138 3789.965
281.667 3747.433
282.176 3747.433 Material Boundary
294.635 3747.338 240.010 3752.467
295.894 3747.339 240.010 3752.567
298.086 3747.342 241.993 3752.572
313.349 3747.244 247.703 3750.689
317.056 3747.255 262.988 3745.650
331.287 3747.175 278.749 3745.419
336.256 3747.200 281.671 3745.433
343.501 3747.166 282.168 3745.433

TXLO0180/Slope Stability Analysis_ElPaso_Stamped



Geosyntec®

consultants
Page 96 of 123
Written by:  Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY
Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXLO0180 Task No: 02
294.629 3745.338 262.971 3745.550
295.895 3745.339 278.748 3745.319
298.081 3745.342 281.672 3745.333
313.345 3745.244 282.167 3745.333
317.054 3745.255 294.628 3745.238
331.286 3745.175 295.895 3745.239
336.256 3745.200 298.080 3745.242
343.503 3745.166 313.345 3745.144
349.433 3745.205 317.053 3745.155
356.583 3745.177 331.286 3745.075
370.119 3745.203 336.256 3745.100
391.836 3745.303 343.503 3745.066
393.251 3745.330 349.433 3745.105
395.217 3745.367 356.583 3745.077
398.576 3745.432 370.119 3745.103
399.829 3745.456 391.837 3745.203
402.144 3745.500 393.253 3745.230
406.126 3745.576 395.219 3745.267
413.707 3745.720 398.578 3745.332
415.715 3746.163 399.831 3745.356
417.197 3746.485 402.146 3745.400
417.237 3746.494 406.128 3745.476
420.172 3747.110 413.719 3745.621
422.286 3747.553 415.736 3746.065
425.822 3748.295 417.219 3746.387
425.916 3748.315 417.258 3746.396
427.556 3748.645 420.193 3747.012
433.740 3749.888 422.306 3747.455
433.787 3749.897 425.842 3748.197
436.983 3750.510 425.937 3748.217
443.283 3751.710 427.576 3748.547
443.342 3751.722 433.760 3749.790
443.918 3751.852 433.807 3749.799
447.957 3752.537 437.002 3750.412
450.999 3753.073 443.302 3751.612
451.539 3753.170 443.362 3751.624
452.093 3753.278 443.938 3751.754
452.833 3753.387 447.974 3752.438
466.073 3757.619 451.016 3752.975
473.694 3760.053 451.558 3753.072
481.719 3762.619 452.110 3753.180
497.090 3767.529 452.856 3753.289
497.371 3767.619 466.104 3757.523
498.102 3767.852 473.725 3759.958
511.657 3772.190 481.750 3762.523
512.998 3772.619 497.120 3767.433
515.379 3773.382 497.402 3767.523
528.611 3777.619 498.132 3767.757
531.768 3778.630 511.688 3772.094
544.210 3782.619 513.029 3772.524
551.102 3784.826 515.410 3773.286
559.848 3787.628 528.642 3777.524
560.415 3787.825 531.799 3778.535
560.422 3787.827 544.241 3782.524
560.461 3787.841 551.133 3784.731
560.721 3787.935 559.880 3787.534
560.752 3787.947 560.447 3787.730
560.982 3787.949 560.454 3787.733
562.701 3787.955 560.495 3787.747
562.701 3787.855 560.755 3787.841
560.771 3787.847
Material Boundary 560.983 3787.849
240.010 3752.467 562.701 3787.855
241.977 3752.472
247.672 3750.594 Material Boundary
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240.010 3752.567 560.662 3787.276
238.010 3752.567 560.861 3787.348
238.010 3750.567 560.986 3787.349
240.010 3750.567 562.701 3787.355
240.010 3751.967 562.701 3785.955
241.897 3751.972 564.701 3785.955
247.515 3750.119 564.701 3787.955
262.887 3745.051 562.701 3787.955
278.746 3744.819

281.673 3744.833 Material Boundary
282.165 3744.833 233.187 3753.052
294.626 3744.738 233.595 3753.010
295.896 3744.739 238.010 3752.567
298.079 3744.742

313.344 3744.644 Material Boundary
317.053 3744.655 564.701 3787.955
331.286 3744.575 569.832 3788.494
336.256 3744.600

343.504 3744.566 Material Boundary
349.434 3744.605 240.888 3754.570
356.582 3744.577 329.172 3784.051
370.121 3744.603 344.180 3789.052
391.843 3744.703 347.746 3790.260
393.262 3744.730 354.506 3792.537
395.229 3744.767 358.517 3791.543
398.588 3744.832 360.552 3791.126
399.841 3744.856 360.821 3791.219
402.155 3744.901 360.833 3791.224
406.137 3744.976 361.019 3791.289
413.778 3745.122 361.244 3791.370
415.843 3745.577 361.418 3791.433
417.326 3745.899 361.516 3791.469
417.364 3745.907 361.622 3791.509
420.295 3746.523 361.852 3791.594
422.409 3746.966 361.987 3791.644
425.947 3747.708 362.136 3791.701
426.039 3747.728 363.400 3792.184
427.674 3748.057 364.177 3792.452
433.860 3749.300 365.299 3792.841
433.905 3749.309 366.694 3793.346
437.096 3749.921 368.029 3793.772
443.397 3751.121 368.813 3794.037
443.466 3751.135 368.850 3794.047
444.035 3751.263 373.472 3795.696
448.059 3751.945 383.035 3799.059
451.104 3752.482 387.079 3800.545
451.650 3752.580 397.123 3804.053
452.195 3752.687 442.065 3819.005
452.969 3752.800 450.100 3819.245
466.256 3757.047 450.856 3819.244
473.877 3759.482 451.713 3819.239
481.902 3762.047 458.673 3819.139
497.273 3766.957 467.410 3819.020
497.554 3767.047 467.985 3819.004
498.284 3767.280 486.450 3813.311
511.840 3771.618 527.006 3800.771
513.181 3772.048 548.745 3794.044
515.562 3772.810 550.502 3793.504
528.794 3777.048 561.835 3789.952
531.951 3778.059

544.394 3782.048 Material Boundary
551.285 3784.255 244,778 3753.760
560.038 3787.059 329.805 3782.154
560.607 3787.256 344.817 3787.156
560.614 3787.259 348.386 3788.366
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354.591 3790.455 203.945 3746.357
358.076 3789.592 209.277 3747.000
360.688 3789.057 212.905 3747.749
361.476 3789.330 216.677 3748.461
361.494 3789.336 217.515 3748.633
361.688 3789.405 219.829 3749.000
361.923 3789.489 221.106 3749.237
362.103 3789.554 221.596 3749.314
362.207 3789.592 223.288 3749.746
362.321 3789.635 223.425 3749.781
362.548 3789.719 224.194 3750.000
362.690 3789.772 226.407 3750.693
362.848 3789.832 227.390 3751.000
364.084 3790.304 227.592 3751.057
364.831 3790.562 228.366 3751.331
365.967 3790.956 228.639 3751.418
367.339 3791.453 230.357 3752.000
368.652 3791.872 232.070 3752.541
369.406 3792.126 233.136 3752.883
369.459 3792.141 233.242 3752.912
374.140 3793.811 233.563 3753.000
383.712 3797.177 233.595 3753.010
387.753 3798.663
397.769 3802.160 External Boundary
442.418 3817.015 638.732 3791.819
450.129 3817.245 629.094 3792.060
450.848 3817.244 625.185 3792.053
451.693 3817.239 624.715 3792.052
458.645 3817.139 623.918 3792.049
467.369 3817.020 619.711 3792.000
467.656 3817.013 616.225 3791.001
485.861 3811.399 588.383 3790.160
526.416 3798.861 586.861 3790.571
548.155 3792.133 586.839 3790.571
549.909 3791.594 569.870 3788.482
557.877 3789.097 569.832 3788.494
565.138 3789.965
Material Boundary 550.799 3794.459
137.482 3745.776 549.040 3795.000
147.416 3745.000 527.302 3801.727
148.330 3745.012 486.745 3814.266
151.248 3745.099 468.149 3820.000
153.704 3745.168 467.431 3820.020
157.232 3745.219 458.688 3820.139
164.255 3745.335 451.723 3820.239
165.748 3745.371 450.859 3820.244
167.597 3745.416 450.086 3820.245
174.575 3745.572 441.888 3820.000
178.727 3745.652 396.801 3805.000
179.477 3745.669 386.741 3801.487
184.090 3745.724 382.696 3800.000
187.578 3745.750 360.312 3792.128
189.081 3745.779 354.463 3793.577
194.554 3745.967 347.426 3791.208
195.444 3745.967 343.861 3790.000
196.306 3745.975 328.855 3785.000
197.562 3745.979 233.187 3753.052
197.653 3745.980 217.116 3755.011
198.213 3745.986 215.378 3754.555
199.393 3745.989 187.633 3748.000
199.695 3745.991 186.549 3747.983
200.146 3745.995 183.305 3747.162
200.802 3745.996 171.003 3747.156
201.240 3746.000 137.482 3745.776
201.987 3746.094 128.313 3749.777
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122.012 3750.923 578.351 3744.691
115.829 3752.689 584.119 3744.940
114.943 3753.000 585.577 3745.055
110.912 3754.032 622.244 3746.163
108.918 3754.605 625.910 3747.054
106.477 3755.075 628.572 3747.059
105.637 3755.317 638.732 3747.059
102.243 3756.000
102.060 3756.009 Line Load
94.509 3757.531 621.399 3792.020
90.832 3758.638
89.717 3759.000 Line Load
83.360 3760.594 623.918 3792.049
71.418 3767.021
65.968 3771.223 Focus/Block Search Window
61.282 3774.464 210.000 3740.000
57.639 3777.284 210.000 3700.000
56.779 3778.000 240.000 3700.000
56.473 3778.253 240.000 3750.000
55.574 3779.000
54.841 3779.604 Focus/Block Search Window
54.364 3780.000 280.000 3700.000
53.180 3780.948 280.000 3760.000
53.115 3781.000 250.000 3749.932
52.859 3781.169 250.000 3700.000
42.838 3788.214
41.826 3789.000 Focus/Block Search Window
40.707 3789.844 350.000 3700.000
40.506 3790.000 350.000 3780.000
39.305 3790.904 290.000 3760.000
39.181 3791.000 290.000 3700.000
37.909 3791.956
37.852 3792.000 Focus/Block Search Window
36.588 3792.949 360.000 3700.000
32.132 3796.057 420.000 3700.000
30.850 3797.082 420.000 3800.000
30.121 3797.029 360.000 3780.000
24.945 3797.133
22.142 3797.079 Focus/Block Search Window
19.033 3797.002 199.664 3740.000
16.663 3796.984 170.000 3740.000
11.578 3796.950 170.000 3700.000
9.7173796.884 200.000 3700.000

2.5373796.715
0.7843796.738

-0.000 3796.747
-0.000 3698.532
0.0003670.000

638.732 3670.000
638.732 3747.059

Water Table

-0.000 3740.000
546.704 3740.000
550.336 3740.307
553.950 3740.897
557.741 3741.539
558.000 3741.582
558.370 3741.649
558.386 3741.651
561.201 3742.130
564.201 3742.642
569.028 3743.463
572.319 3743.868
576.128 3744.404
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Slide Analysis Information
Document Name
File Name: CS-B_l-w block

Project Settings

Project Title: Cross Section A-A": Final Grading - Liner-
Waste Block

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Spencer

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

Surface Options

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

Left Projection Angle (Start Angle): 100
Left Projection Angle (End Angle): 170
Right Projection Angle (Start Angle): 10
Right Projection Angle (End Angle): 80
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Loading

Seismic Load Coefficient (Horizontal): 0.13118

Seismic Load Coefficient (Vertical): 0.021

2 Line Loads present:

Line Load #1 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Material Properties

Material: Sandstone

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation Soils

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.8 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

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

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

Global Minimums

Method: spencer
FS: 1.516700

Axis Location: 273.886, 4000.367

Left Slip Surface Endpoint: 233.938, 3753.303
Right Slip Surface Endpoint: 447.569, 3820.170
Resisting Moment=7.53771e+007 Ib-ft

Driving Moment=4.9698e+007 Ib-ft

Resisting Horizontal Force=276872 Ib

Driving Horizontal Force=182549 Ib

Valid / Invalid Surfaces

Method: spencer
Number of Valid Surfaces: 1042

Number of Invalid Surfaces: 3958

Error Codes:

Error Code -108 reported for 115 surfaces
Error Code -111 reported for 50 surfaces
Error Code -112 reported for 307 surfaces
Error Code -116 reported for 3486 surfaces

Error Codes
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The following errors were encountered during the 415.715 3746.107
computation: 417.197 3746.429
420.172 3747.054
-108 = Total driving moment 422.286 3747.497
or total driving force < 0.1. This is to 425.822 3748.239
limit the calculation of extremely high safety 433.787 3749.841
factors if the driving force is very small 436.983 3750.454
(0.1 is an arbitrary number). 443.283 3751.654
443.918 3751.796
-111 = safety factor equation did not converge 447.957 3752.481
450.999 3753.017
-112 = The coefficient M-Alpha = 452.833 3753.331
cos(alpha)(1+tan(alpha)tan(phi)/F) 466.073 3757.563
< 0.2 for the final iteration of the safety factor calculation. 473.694 3759.997
This screens out 481.719 3762.563
some slip surfaces which may not be valid in the context 497.090 3767.473
of the analysis, in 498.102 3767.796
particular, deep seated slip surfaces with many high 511.657 3772.134
negative base angle 515.379 3773.326
slices in the passive zone. 528.611 3777.563
551.102 3784.770
-116 = Not enough slices to analyze the surface 559.848 3787.572
Increase the number of slices in the job control in the 560.422 3787.771
modeler. 560.752 3787.891
560.982 3787.893
562.701 3787.899

Probabilistic Analysis Input

Material Boundary

Project Settings -0.000 3698.532
Sensitivity Analysis: On 184.525 3700.726
Probabilistic Analysis: Off 188.185 3700.753
190.292 3700.794
Material: Geosynthetics 195.319 3700.967
Property: Phi 195.660 3700.967
Distribution: Normal 196.601 3700.976
Minimum: 19.8 (relative minimum: 5) 197.790 3700.980
Mean: 24.8 198.059 3700.982
Maximum: 29.8 (relative maximum: 5) 198.523 3700.987
199.574 3700.989
List of All Coordinates 200.009 3700.992
200.398 3700.995
Block Search Polyline 201.048 3700.997
240.010 3752.511 204.250 3701.023
241.993 3752.516 207.789 3701.469
247.703 3750.633 209.629 3701.716
262.988 3745.594 216.535 3702.549
278.749 3745.363 221.628 3703.601
281.671 3745.377 225.382 3704.310
294.629 3745.282 225.573 3704.349
298.081 3745.286 227.450 3704.646
313.345 3745.188 228.728 3704.883
317.054 3745.199 230.703 3705.196
331.286 3745.119 234.417 3706.144
343.503 3745.110 235.155 3706.332
349.433 3745.149 237.080 3706.881
356.583 3745.121 239.848 3707.747
370.119 3745.147 240.200 3707.857
391.836 3745.247 241.195 3708.137
393.251 3745.274 242.779 3708.697
395.217 3745.311 244.355 3709.230
398.576 3745.376 245.720 3709.662
399.829 3745.400 245,942 3709.733
402.144 3745.444 246.199 3709.803
406.126 3745.520 249.218 3710.745
413.707 3745.664 249.499 3710.829
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249.748 3710.902 408.930 3734.015
253.243 3711.972 409.722 3734.016
255.522 3712.694 413.590 3734.143
257.027 3713.320 427.207 3734.575
257.820 3713.609 439.173 3734.956
258.386 3713.821 439.729 3734.972
258.739 3713.951 441.638 3735.042
259.107 3713.995 452.471 3735.590
263.345 3714.119 461.680 3736.027
267.222 3715.407 469.912 3736.236
269.348 3715.634 480.586 3736.540
273.907 3716.263 494.784 3736.971
279.502 3716.742 495.476 3736.973
284.662 3717.191 496.567 3736.979
285.157 3717.239 499.676 3736.982
286.997 3717.382 500.504 3736.986
294.302 3718.005 500.730 3736.987
296.104 3718.019 501.884 3736.995
299.463 3718.376 503.473 3737.010
299.749 3718.413 505.346 3737.099
299.872 3718.426 515.678 3737.746
304.239 3718.949 521.041 3738.110
305.813 3719.141 522.411 3738.209
305.920 3719.147 527.265 3738.529
309.057 3719.475 536.372 3739.124
311.575 3719.627 545.620 3739.908
313.893 3719.887 550.336 3740.307
314.839 3719.966 553.950 3740.897
315.770 3720.069 557.741 3741.539
316.409 3720.112 558.000 3741.582
317.835 3720.310 558.370 3741.649
319.808 3720.564 558.386 3741.651
320.431 3720.688 561.201 3742.130
323.996 3720.995 564.201 3742.642
330.451 3722.193 569.028 3743.463
333.110 3722.987 572.319 3743.868
334.842 3723.523 576.128 3744.404
339.467 3724.947 578.351 3744.691
342.925 3726.586 584.119 3744.940
344.584 3727.382 585.577 3745.055
345.359 3727.750 622.244 3746.163
346.662 3728.373 625.910 3747.054
347.688 3728.860 628.572 3747.059
348.848 3729.414 638.732 3747.059
350.007 3729.502

350.883 3729.579 Material Boundary
354.196 3729.839 237.709 3754.562
354.296 3729.848 240.888 3754.570
355.765 3729.968 242.311 3754.573
356.110 3730.019 242.458 3754.525
357.662 3730.061 244.778 3753.760
369.303 3731.227 248.329 3752.589
370.396 3731.402 263.323 3747.645
371.708 3731.551 278.759 3747.419
376.737 3732.074 281.667 3747.433
383.491 3732.807 282.176 3747.433
384.102 3733.018 294.635 3747.338
389.403 3732.997 295.894 3747.339
391.660 3733.006 298.086 3747.342
399.270 3733.517 313.349 3747.244
401.868 3733.697 317.056 3747.255
402.810 3733.764 331.287 3747.175
406.002 3734.006 336.256 3747.200
407.174 3734.010 343.501 3747.166
408.403 3734.013 349.430 3747.205
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356.585 3747.178 295.895 3745.339
370.112 3747.203 298.081 3745.342
391.813 3747.303 313.345 3745.244
393.213 3747.329 317.054 3745.255
395.179 3747.367 331.286 3745.175
398.538 3747.431 336.256 3745.200
399.791 3747.455 343.503 3745.166
402.105 3747.500 349.433 3745.205
406.088 3747.575 356.583 3745.177
413.471 3747.716 370.119 3745.203
415.288 3748.117 391.836 3745.303
416.768 3748.438 393.251 3745.330
416.814 3748.448 395.217 3745.367
419.761 3749.067 398.576 3745.432
421.875 3749.511 399.829 3745.456
425.405 3750.251 402.144 3745.500
425.508 3750.273 406.126 3745.576
427.161 3750.606 413.707 3745.720
433.339 3751.847 415.715 3746.163
433.396 3751.859 417.197 3746.485
436.608 3752.475 417.237 3746.494
442.902 3753.674 420.172 3747.110
442.928 3753.679 422.286 3747.553
443.531 3753.815 425.822 3748.295
447.616 3754.507 425.916 3748.315
450.649 3755.042 427.556 3748.645
451.171 3755.136 433.740 3749.888
451.756 3755.250 433.787 3749.897
452.380 3755.342 436.983 3750.510
465.464 3759.524 443.283 3751.710
473.086 3761.958 443.342 3751.722
481.110 3764.524 443.918 3751.852
496.481 3769.434 447.957 3752.537
496.762 3769.524 450.999 3753.073
497.493 3769.757 451.539 3753.170
511.048 3774.094 452.093 3753.278
512.388 3774.524 452.833 3753.387
514.769 3775.286 466.073 3757.619
528.002 3779.524 473.694 3760.053
531.158 3780.535 481.719 3762.619
543.600 3784.524 497.090 3767.529
550.492 3786.731 497.371 3767.619
557.877 3789.097 498.102 3767.852
559.215 3789.526 511.657 3772.190
559.776 3789.720 512.998 3772.619
559.781 3789.722 515.379 3773.382
559.790 3789.725 528.611 3777.619
560.026 3789.811 531.768 3778.630
560.372 3789.941 544.210 3782.619
560.387 3789.941 551.102 3784.826
560.449 3789.945 559.848 3787.628
560.971 3789.949 560.415 3787.825
561.835 3789.952 560.422 3787.827
565.138 3789.965 560.461 3787.841
560.721 3787.935
Material Boundary 560.752 3787.947
240.010 3752.467 560.982 3787.949
240.010 3752.567 562.701 3787.955
241.993 3752.572 562.701 3787.855
247.703 3750.689
262.988 3745.650 Material Boundary
278.749 3745.419 240.010 3752.467
281.671 3745.433 241.977 3752.472
282.168 3745.433 247.672 3750.594
294.629 3745.338 262.971 3745.550
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278.748 3745.319 238.010 3752.567
281.672 3745.333 238.010 3750.567
282.167 3745.333 240.010 3750.567
294.628 3745.238 240.010 3751.967
295.895 3745.239 241.897 3751.972
298.080 3745.242 247515 3750.119
313.345 3745.144 262.887 3745.051
317.053 3745.155 278.746 3744.819
331.286 3745.075 281.673 3744.833
336.256 3745.100 282.165 3744.833
343.503 3745.066 294.626 3744.738
349.433 3745.105 295.896 3744.739
356.583 3745.077 298.079 3744.742
370.119 3745.103 313.344 3744.644
391.837 3745.203 317.053 3744.655
393.253 3745.230 331.286 3744.575
395.219 3745.267 336.256 3744.600
398.578 3745.332 343.504 3744.566
399.831 3745.356 349.434 3744.605
402.146 3745.400 356.582 3744.577
406.128 3745.476 370.121 3744.603
413.719 3745.621 391.843 3744.703
415.736 3746.065 393.262 3744.730
417.219 3746.387 395.229 3744.767
417.258 3746.396 398.588 3744.832
420.193 3747.012 399.841 3744.856
422.306 3747.455 402.155 3744.901
425.842 3748.197 406.137 3744.976
425.937 3748.217 413.778 3745.122
427.576 3748.547 415.843 3745.577
433.760 3749.790 417.326 3745.899
433.807 3749.799 417.364 3745.907
437.002 3750.412 420.295 3746.523
443.302 3751.612 422.409 3746.966
443.362 3751.624 425.947 3747.708
443.938 3751.754 426.039 3747.728
447.974 3752.438 427.674 3748.057
451.016 3752.975 433.860 3749.300
451.558 3753.072 433.905 3749.309
452.110 3753.180 437.096 3749.921
452.856 3753.289 443.397 3751.121
466.104 3757.523 443.466 3751.135
473.725 3759.958 444.035 3751.263
481.750 3762.523 448.059 3751.945
497.120 3767.433 451.104 3752.482
497.402 3767.523 451.650 3752.580
498.132 3767.757 452.195 3752.687
511.688 3772.094 452.969 3752.800
513.029 3772.524 466.256 3757.047
515.410 3773.286 473.877 3759.482
528.642 3777.524 481.902 3762.047
531.799 3778.535 497.273 3766.957
544.241 3782.524 497.554 3767.047
551.133 3784.731 498.284 3767.280
559.880 3787.534 511.840 3771.618
560.447 3787.730 513.181 3772.048
560.454 3787.733 515.562 3772.810
560.495 3787.747 528.794 3777.048
560.755 3787.841 531.951 3778.059
560.771 3787.847 544.394 3782.048
560.983 3787.849 551.285 3784.255
562.701 3787.855 560.038 3787.059
560.607 3787.256

Material Boundary 560.614 3787.259
240.010 3752.567 560.662 3787.276
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560.861 3787.348 358.076 3789.592
560.986 3787.349 360.688 3789.057
562.701 3787.355 361.476 3789.330
562.701 3785.955 361.494 3789.336
564.701 3785.955 361.688 3789.405
564.701 3787.955 361.923 3789.489
562.701 3787.955 362.103 3789.554
362.207 3789.592
Material Boundary 362.321 3789.635
233.187 3753.052 362.548 3789.719
233.595 3753.010 362.690 3789.772
238.010 3752.567 362.848 3789.832
364.084 3790.304
Material Boundary 364.831 3790.562
564.701 3787.955 365.967 3790.956
569.832 3788.494 367.339 3791.453
368.652 3791.872
Material Boundary 369.406 3792.126
240.888 3754.570 369.459 3792.141
329.172 3784.051 374.140 3793.811
344.180 3789.052 383.712 3797.177
347.746 3790.260 387.753 3798.663
354.506 3792.537 397.769 3802.160
358.517 3791.543 442.418 3817.015
360.552 3791.126 450.129 3817.245
360.821 3791.219 450.848 3817.244
360.833 3791.224 451.693 3817.239
361.019 3791.289 458.645 3817.139
361.244 3791.370 467.369 3817.020
361.418 3791.433 467.656 3817.013
361.516 3791.469 485.861 3811.399
361.622 3791.509 526.416 3798.861
361.852 3791.594 548.155 3792.133
361.987 3791.644 549.909 3791.594
362.136 3791.701 557.877 3789.097
363.400 3792.184
364.177 3792.452 Material Boundary
365.299 3792.841 137.482 3745.776
366.694 3793.346 147.416 3745.000
368.029 3793.772 148.330 3745.012
368.813 3794.037 151.248 3745.099
368.850 3794.047 153.704 3745.168
373.472 3795.696 157.232 3745.219
383.035 3799.059 164.255 3745.335
387.079 3800.545 165.748 3745.371
397.123 3804.053 167.597 3745.416
442.065 3819.005 174.575 3745.572
450.100 3819.245 178.727 3745.652
450.856 3819.244 179.477 3745.669
451.713 3819.239 184.090 3745.724
458.673 3819.139 187.578 3745.750
467.410 3819.020 189.081 3745.779
467.985 3819.004 194.554 3745.967
486.450 3813.311 195.444 3745.967
527.006 3800.771 196.306 3745.975
548.745 3794.044 197.562 3745.979
550.502 3793.504 197.653 3745.980
561.835 3789.952 198.213 3745.986
199.393 3745.989
Material Boundary 199.695 3745.991
244,778 3753.760 200.146 3745.995
329.805 3782.154 200.802 3745.996
344.817 3787.156 201.240 3746.000
348.386 3788.366 201.987 3746.094
354.591 3790.455 203.945 3746.357
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209.277 3747.000 115.829 3752.689
212.905 3747.749 114.943 3753.000
216.677 3748.461 110.912 3754.032
217.515 3748.633 108.918 3754.605
219.829 3749.000 106.477 3755.075
221.106 3749.237 105.637 3755.317
221.596 3749.314 102.243 3756.000
223.288 3749.746 102.060 3756.009
223.425 3749.781 94.509 3757.531
224.194 3750.000 90.832 3758.638
226.407 3750.693 89.717 3759.000
227.390 3751.000 83.360 3760.594
227.592 3751.057 71.418 3767.021
228.366 3751.331 65.968 3771.223
228.639 3751.418 61.282 3774.464
230.357 3752.000 57.639 3777.284
232.070 3752.541 56.779 3778.000
233.136 3752.883 56.473 3778.253
233.242 3752.912 55.574 3779.000
233.563 3753.000 54.841 3779.604
233.595 3753.010 54.364 3780.000
53.180 3780.948
External Boundary 53.115 3781.000
638.732 3791.819 52.859 3781.169
629.094 3792.060 42.838 3788.214
625.185 3792.053 41.826 3789.000
624.715 3792.052 40.707 3789.844
623.918 3792.049 40.506 3790.000
619.711 3792.000 39.305 3790.904
616.225 3791.001 39.181 3791.000
588.383 3790.160 37.909 3791.956
586.861 3790.571 37.852 3792.000
586.839 3790.571 36.588 3792.949
569.870 3788.482 32.132 3796.057
569.832 3788.494 30.850 3797.082
565.138 3789.965 30.121 3797.029
550.799 3794.459 24.945 3797.133
549.040 3795.000 22.142 3797.079
527.302 3801.727 19.033 3797.002
486.745 3814.266 16.663 3796.984
468.149 3820.000 11.578 3796.950
467.431 3820.020 9.7173796.884
458.688 3820.139 2.5373796.715
451.723 3820.239 0.7843796.738
450.859 3820.244 -0.000 3796.747
450.086 3820.245 -0.000 3698.532
441.888 3820.000 0.0003670.000
396.801 3805.000 638.732 3670.000
386.741 3801.487 638.732 3747.059
382.696 3800.000
360.312 3792.128 Water Table
354.463 3793.577 -0.000 3740.000
347.426 3791.208 546.704 3740.000
343.861 3790.000 550.336 3740.307
328.855 3785.000 553.950 3740.897
233.187 3753.052 557.741 3741.539
217.116 3755.011 558.000 3741.582
215.378 3754.555 558.370 3741.649
187.633 3748.000 558.386 3741.651
186.549 3747.983 561.201 3742.130
183.305 3747.162 564.201 3742.642
171.003 3747.156 569.028 3743.463
137.482 3745.776 572.319 3743.868
128.313 3749.777 576.128 3744.404
122.012 3750.923 578.351 3744.691
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584.119 3744.940
585.577 3745.055
622.244 3746.163
625.910 3747.054
628.572 3747.059
638.732 3747.059
Line Load
621.399 3792.020
Line Load
623.918 3792.049
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Slide Analysis Information
Document Name
File Name: CS-B_local_circ_seismic

Project Settings

Project Title: Cross Section A-A': Perimeter Berm -
Circular

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified
Spencer

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

Surface Options

Surface Type: Circular

Search Method: Auto Refine Search
Divisions along slope: 10

Circles per division: 10

Number of iterations: 10

Divisions to use in next iteration: 50%
Composite Surfaces: Disabled
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Loading

Seismic Load Coefficient (Horizontal): 0.13118

Seismic Load Coefficient (Vertical): 0.021

4 Line Loads present:

Line Load #1 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Line Load #3 Angle from horizontal: 270.00 degrees
Magnitude: 5400.00 Ib/ft

Line Load #4 Angle from horizontal: 270.00 degrees
Magnitude: 5400.00 Ib/ft

Material Properties

Material: Sandstone

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Water Surface: Water Table
Custom Hu value: 1

Material: Foundation Soils
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.8 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

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

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

Global Minimums

Method: bishop simplified

FS: 1.332080

Center: 196.073, 3782.831

Radius: 38.338

Left Slip Surface Endpoint: 182.021, 3747.161
Right Slip Surface Endpoint: 221.833, 3754.436
Resisting Moment=527635 Ib-ft

Driving Moment=396099 |b-ft

Method: spencer
FS: 1.327870

Center: 196.088, 3783.032

Radius: 38.595

Left Slip Surface Endpoint: 181.846, 3747.161
Right Slip Surface Endpoint: 221.987, 3754.417
Resisting Moment=533254 |b-ft

Driving Moment=401585 |b-ft

Resisting Horizontal Force=12731.1 Ib

Driving Horizontal Force=9587.59 Ib
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Valid / Invalid Surfaces 200.009 3700.992
200.398 3700.995
Method: bishop simplified 201.048 3700.997
Number of Valid Surfaces: 1673 204.250 3701.023
Number of Invalid Surfaces: 0 207.789 3701.469
209.629 3701.716
Method: spencer 216.535 3702.549
Number of Valid Surfaces: 1447 221.628 3703.601
Number of Invalid Surfaces: 226 225.382 3704.310
Error Codes: 225573 3704.349
Error Code -108 reported for 10 surfaces 227.450 3704.646
Error Code -111 reported for 66 surfaces 228.728 3704.883
Error Code -112 reported for 150 surfaces 230.703 3705.196
234.417 3706.144
Error Codes 235.155 3706.332
237.080 3706.881
The following errors were encountered during the 239.848 3707.747
computation: 240.200 3707.857
241.195 3708.137
-108 = Total driving moment 242.779 3708.697
or total driving force < 0.1. This is to 244.355 3709.230
limit the calculation of extremely high safety 245.720 3709.662
factors if the driving force is very small 245.942 3709.733
(0.1 is an arbitrary number). 246.199 3709.803
249.218 3710.745
-111 = safety factor equation did not converge 249.499 3710.829
249.748 3710.902
-112 = The coefficient M-Alpha = 253.243 3711.972
cos(alpha)(1+tan(alpha)tan(phi)/F) 255.522 3712.694
< 0.2 for the final iteration of the safety factor calculation. 257.027 3713.320
This screens out 257.820 3713.609
some slip surfaces which may not be valid in the context 258.386 3713.821
of the analysis, in 258.739 3713.951
particular, deep seated slip surfaces with many high 259.107 3713.995
negative base angle 263.345 3714.119
slices in the passive zone. 267.222 3715.407
269.348 3715.634
273.907 3716.263
Probabilistic Analysis Input 279.502 3716.742
284.662 3717.191
Project Settings 285.157 3717.239
Sensitivity Analysis: On 286.997 3717.382
Probabilistic Analysis: Off 294.302 3718.005
296.104 3718.019
Material: Foundation Soils 299.463 3718.376
Property: Phi 299.749 3718.413
Distribution: Normal 299.872 3718.426
Minimum: 14.1 (relative minimum: 10) 304.239 3718.949
Mean: 24.1 305.813 3719.141
Maximum: 34.1 (relative maximum: 10) 305.920 3719.147
309.057 3719.475
List of All Coordinates 311.575 3719.627
313.893 3719.887
Material Boundary 314.839 3719.966
-0.000 3698.532 315.770 3720.069
184.525 3700.726 316.409 3720.112
188.185 3700.753 317.835 3720.310
190.292 3700.794 319.808 3720.564
195.319 3700.967 320.431 3720.688
195.660 3700.967 323.996 3720.995
196.601 3700.976 330.451 3722.193
197.790 3700.980 333.110 3722.987
198.059 3700.982 334.842 3723.523
198.523 3700.987 339.467 3724.947
199.574 3700.989 342.925 3726.586
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344.584 3727.382 585.577 3745.055
345.359 3727.750 622.244 3746.163
346.662 3728.373 625.910 3747.054
347.688 3728.860 628.572 3747.059
348.848 3729.414 638.732 3747.059
350.007 3729.502

350.883 3729.579 Material Boundary
354.196 3729.839 237.709 3754.562
354.296 3729.848 240.888 3754.570
355.765 3729.968 242.311 3754.573
356.110 3730.019 242.458 3754.525
357.662 3730.061 244.778 3753.760
369.303 3731.227 248.329 3752.589
370.396 3731.402 263.323 3747.645
371.708 3731.551 278.759 3747.419
376.737 3732.074 281.667 3747.433
383.491 3732.807 282.176 3747.433
384.102 3733.018 294.635 3747.338
389.403 3732.997 295.894 3747.339
391.660 3733.006 298.086 3747.342
399.270 3733.517 313.349 3747.244
401.868 3733.697 317.056 3747.255
402.810 3733.764 331.287 3747.175
406.002 3734.006 336.256 3747.200
407.174 3734.010 343.501 3747.166
408.403 3734.013 349.430 3747.205
408.930 3734.015 356.585 3747.178
409.722 3734.016 370.112 3747.203
413.590 3734.143 391.813 3747.303
427.207 3734.575 393.213 3747.329
439.173 3734.956 395.179 3747.367
439.729 3734.972 398.538 3747.431
441.638 3735.042 399.791 3747.455
452.471 3735.590 402.105 3747.500
461.680 3736.027 406.088 3747.575
469.912 3736.236 413.471 3747.716
480.586 3736.540 415.288 3748.117
494.784 3736.971 416.768 3748.438
495.476 3736.973 416.814 3748.448
496.567 3736.979 419.761 3749.067
499.676 3736.982 421.875 3749.511
500.504 3736.986 425.405 3750.251
500.730 3736.987 425.508 3750.273
501.884 3736.995 427.161 3750.606
503.473 3737.010 433.339 3751.847
505.346 3737.099 433.396 3751.859
515.678 3737.746 436.608 3752.475
521.041 3738.110 442.902 3753.674
522.411 3738.209 442.928 3753.679
527.265 3738.529 443.531 3753.815
536.372 3739.124 447.616 3754.507
545.620 3739.908 450.649 3755.042
550.336 3740.307 451.171 3755.136
553.950 3740.897 451.756 3755.250
557.741 3741.539 452.380 3755.342
558.000 3741.582 465.464 3759.524
558.370 3741.649 473.086 3761.958
558.386 3741.651 481.110 3764.524
561.201 3742.130 496.481 3769.434
564.201 3742.642 496.762 3769.524
569.028 3743.463 497.493 3769.757
572.319 3743.868 511.048 3774.094
576.128 3744.404 512.388 3774.524
578.351 3744.691 514.769 3775.286
584.119 3744.940 528.002 3779.524
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531.158 3780.535 481.719 3762.619
543.600 3784.524 497.090 3767.529
550.492 3786.731 497.371 3767.619
557.877 3789.097 498.102 3767.852
559.215 3789.526 511.657 3772.190
559.776 3789.720 512.998 3772.619
559.781 3789.722 515.379 3773.382
559.790 3789.725 528.611 3777.619
560.026 3789.811 531.768 3778.630
560.372 3789.941 544.210 3782.619
560.387 3789.941 551.102 3784.826
560.449 3789.945 559.848 3787.628
560.971 3789.949 560.415 3787.825
561.835 3789.952 560.422 3787.827
565.138 3789.965 560.461 3787.841
560.721 3787.935
Material Boundary 560.752 3787.947
240.010 3752.467 560.982 3787.949
240.010 3752.567 562.701 3787.955
241.993 3752.572 562.701 3787.855
247.703 3750.689
262.988 3745.650 Material Boundary
278.749 3745.419 240.010 3752.467
281.671 3745.433 241.977 3752.472
282.168 3745.433 247.672 3750.594
294.629 3745.338 262.971 3745.550
295.895 3745.339 278.748 3745.319
298.081 3745.342 281.672 3745.333
313.345 3745.244 282.167 3745.333
317.054 3745.255 294.628 3745.238
331.286 3745.175 295.895 3745.239
336.256 3745.200 298.080 3745.242
343.503 3745.166 313.345 3745.144
349.433 3745.205 317.053 3745.155
356.583 3745.177 331.286 3745.075
370.119 3745.203 336.256 3745.100
391.836 3745.303 343.503 3745.066
393.251 3745.330 349.433 3745.105
395.217 3745.367 356.583 3745.077
398.576 3745.432 370.119 3745.103
399.829 3745.456 391.837 3745.203
402.144 3745.500 393.253 3745.230
406.126 3745.576 395.219 3745.267
413.707 3745.720 398.578 3745.332
415.715 3746.163 399.831 3745.356
417.197 3746.485 402.146 3745.400
417.237 3746.494 406.128 3745.476
420.172 3747.110 413.719 3745.621
422.286 3747.553 415.736 3746.065
425.822 3748.295 417.219 3746.387
425.916 3748.315 417.258 3746.396
427.556 3748.645 420.193 3747.012
433.740 3749.888 422.306 3747.455
433.787 3749.897 425.842 3748.197
436.983 3750.510 425.937 3748.217
443.283 3751.710 427.576 3748.547
443.342 3751.722 433.760 3749.790
443.918 3751.852 433.807 3749.799
447.957 3752.537 437.002 3750.412
450.999 3753.073 443.302 3751.612
451.539 3753.170 443.362 3751.624
452.093 3753.278 443.938 3751.754
452.833 3753.387 447.974 3752.438
466.073 3757.619 451.016 3752.975
473.694 3760.053 451.558 3753.072
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452.110 3753.180 437.096 3749.921
452.856 3753.289 443.397 3751.121
466.104 3757.523 443.466 3751.135
473.725 3759.958 444.035 3751.263
481.750 3762.523 448.059 3751.945
497.120 3767.433 451.104 3752.482
497.402 3767.523 451.650 3752.580
498.132 3767.757 452.195 3752.687
511.688 3772.094 452.969 3752.800
513.029 3772.524 466.256 3757.047
515.410 3773.286 473.877 3759.482
528.642 3777.524 481.902 3762.047
531.799 3778.535 497.273 3766.957
544.241 3782.524 497.554 3767.047
551.133 3784.731 498.284 3767.280
559.880 3787.534 511.840 3771.618
560.447 3787.730 513.181 3772.048
560.454 3787.733 515.562 3772.810
560.495 3787.747 528.794 3777.048
560.755 3787.841 531.951 3778.059
560.771 3787.847 544.394 3782.048
560.983 3787.849 551.285 3784.255
562.701 3787.855 560.038 3787.059
560.607 3787.256
Material Boundary 560.614 3787.259
240.010 3752.567 560.662 3787.276
238.010 3752.567 560.861 3787.348
238.010 3750.567 560.986 3787.349
240.010 3750.567 562.701 3787.355
240.010 3751.967 562.701 3785.955
241.897 3751.972 564.701 3785.955
247.515 3750.119 564.701 3787.955
262.887 3745.051 562.701 3787.955
278.746 3744.819
281.673 3744.833 Material Boundary
282.165 3744.833 233.187 3753.052
294.626 3744.738 233.595 3753.010
295.896 3744.739 238.010 3752.567
298.079 3744.742
313.344 3744.644 Material Boundary
317.053 3744.655 564.701 3787.955
331.286 3744.575 569.832 3788.494
336.256 3744.600
343.504 3744.566 Material Boundary
349.434 3744.605 240.888 3754.570
356.582 3744.577 329.172 3784.051
370.121 3744.603 344.180 3789.052
391.843 3744.703 347.746 3790.260
393.262 3744.730 354.506 3792.537
395.229 3744.767 358.517 3791.543
398.588 3744.832 360.552 3791.126
399.841 3744.856 360.821 3791.219
402.155 3744.901 360.833 3791.224
406.137 3744.976 361.019 3791.289
413.778 3745.122 361.244 3791.370
415.843 3745.577 361.418 3791.433
417.326 3745.899 361.516 3791.469
417.364 3745.907 361.622 3791.509
420.295 3746.523 361.852 3791.594
422.409 3746.966 361.987 3791.644
425.947 3747.708 362.136 3791.701
426.039 3747.728 363.400 3792.184
427.674 3748.057 364.177 3792.452
433.860 3749.300 365.299 3792.841
433.905 3749.309 366.694 3793.346
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368.029 3793.772 148.330 3745.012
368.813 3794.037 151.248 3745.099
368.850 3794.047 153.704 3745.168
373.472 3795.696 157.232 3745.219
383.035 3799.059 164.255 3745.335
387.079 3800.545 165.748 3745.371
397.123 3804.053 167.597 3745.416
442.065 3819.005 174.575 3745.572
450.100 3819.245 178.727 3745.652
450.856 3819.244 179.477 3745.669
451.713 3819.239 184.090 3745.724
458.673 3819.139 187.578 3745.750
467.410 3819.020 189.081 3745.779
467.985 3819.004 194.554 3745.967
486.450 3813.311 195.444 3745.967
527.006 3800.771 196.306 3745.975
548.745 3794.044 197.562 3745.979
550.502 3793.504 197.653 3745.980
561.835 3789.952 198.213 3745.986
199.393 3745.989
Material Boundary 199.695 3745.991
244,778 3753.760 200.146 3745.995
329.805 3782.154 200.802 3745.996
344.817 3787.156 201.240 3746.000
348.386 3788.366 201.987 3746.094
354.591 3790.455 203.945 3746.357
358.076 3789.592 209.277 3747.000
360.688 3789.057 212.905 3747.749
361.476 3789.330 216.677 3748.461
361.494 3789.336 217.515 3748.633
361.688 3789.405 219.829 3749.000
361.923 3789.489 221.106 3749.237
362.103 3789.554 221.596 3749.314
362.207 3789.592 223.288 3749.746
362.321 3789.635 223.425 3749.781
362.548 3789.719 224.194 3750.000
362.690 3789.772 226.407 3750.693
362.848 3789.832 227.390 3751.000
364.084 3790.304 227.592 3751.057
364.831 3790.562 228.366 3751.331
365.967 3790.956 228.639 3751.418
367.339 3791.453 230.357 3752.000
368.652 3791.872 232.070 3752.541
369.406 3792.126 233.136 3752.883
369.459 3792.141 233.242 3752.912
374.140 3793.811 233.563 3753.000
383.712 3797.177 233.595 3753.010
387.753 3798.663
397.769 3802.160 External Boundary
442.418 3817.015 638.732 3791.819
450.129 3817.245 629.094 3792.060
450.848 3817.244 625.185 3792.053
451.693 3817.239 624.715 3792.052
458.645 3817.139 623.918 3792.049
467.369 3817.020 619.711 3792.000
467.656 3817.013 616.225 3791.001
485.861 3811.399 588.383 3790.160
526.416 3798.861 586.861 3790.571
548.155 3792.133 586.839 3790.571
549.909 3791.594 569.870 3788.482
557.877 3789.097 569.832 3788.494
565.138 3789.965
Material Boundary 550.799 3794.459
137.482 3745.776 549.040 3795.000
147.416 3745.000 527.302 3801.727
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486.745 3814.266 16.663 3796.984
468.149 3820.000 11.578 3796.950
467.431 3820.020 9.7173796.884
458.688 3820.139 2.5373796.715
451.723 3820.239 0.7843796.738
450.859 3820.244 -0.000 3796.747
450.086 3820.245 -0.000 3698.532
441.888 3820.000 0.0003670.000
396.801 3805.000 638.732 3670.000
386.741 3801.487 638.732 3747.059
382.696 3800.000
360.312 3792.128 Water Table
354.463 3793.577 -0.000 3740.000
347.426 3791.208 546.704 3740.000
343.861 3790.000 550.336 3740.307
328.855 3785.000 553.950 3740.897
233.187 3753.052 557.741 3741.539
217.116 3755.011 558.000 3741.582
215.378 3754.555 558.370 3741.649
187.633 3748.000 558.386 3741.651
186.549 3747.983 561.201 3742.130
183.305 3747.162 564.201 3742.642
171.003 3747.156 569.028 3743.463
137.482 3745.776 572.319 3743.868
128.313 3749.777 576.128 3744.404
122.012 3750.923 578.351 3744.691
115.829 3752.689 584.119 3744.940
114.943 3753.000 585.577 3745.055
110.912 3754.032 622.244 3746.163
108.918 3754.605 625.910 3747.054
106.477 3755.075 628.572 3747.059
105.637 3755.317 638.732 3747.059
102.243 3756.000
102.060 3756.009 Line Load
94.509 3757.531 621.399 3792.020
90.832 3758.638
89.717 3759.000 Line Load
83.360 3760.594 623.918 3792.049
71.418 3767.021
65.968 3771.223 Line Load
61.282 3774.464 220.326 3754.620
57.639 3777.284
56.779 3778.000 Line Load
56.473 3778.253 227.869 3753.700
55.574 3779.000
54.841 3779.604
54.364 3780.000
53.180 3780.948
53.115 3781.000
52.859 3781.169
42.838 3788.214
41.826 3789.000
40.707 3789.844
40.506 3790.000
39.305 3790.904
39.181 3791.000
37.909 3791.956
37.852 3792.000
36.588 3792.949
32.132 3796.057
30.850 3797.082
30.121 3797.029
24.945 3797.133
22.142 3797.079
19.033 3797.002
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Project/Proposal No.:  TXLO0180 Task No: 02

Slide Analysis Information
Document Name
File Name: CS-D_interim.sli

Project Settings

Project Title: Cross Section B-B': Interim Conditions -
Liner Waste Block

Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Spencer

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

Surface Options

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

Left Projection Angle (Start Angle): 100
Left Projection Angle (End Angle): 170
Right Projection Angle (Start Angle): 10
Right Projection Angle (End Angle): 80
Minimum Elevation: Not Defined
Minimum Depth: Not Defined

Loading

Seismic Load Coefficient (Horizontal): 0.13118

Seismic Load Coefficient (Vertical): 0.021

2 Line Loads present:

Line Load #1 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Line Load #2 Angle from horizontal: 270.00 degrees
Magnitude: 8000.00 Ib/ft

Material Properties

Material: Sandstone

Strength Type: Mohr-Coulomb
Unit Weight: 130 Ib/ft3
Cohesion: 0 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Foundation Soils

TXLO0180/Slope Stability Analysis_ElPaso_Stamped

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.1 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Prepared Subgrade/Bedding Layer
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: Geosynthetics
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24.8 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective Cover Layer/General Fill
Strength Type: Mohr-Coulomb

Unit Weight: 125 Ib/ft3

Cohesion: 0 psf

Friction Angle: 30 degrees

Water Surface: Water Table

Custom Hu value: 1

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

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

Global Minimums

Method: spencer
FS: 1.214930

Axis Location: 365.099, 3927.266

Left Slip Surface Endpoint: 333.666, 3746.559
Right Slip Surface Endpoint: 490.805, 3793.696
Resisting Moment=2.7296e+007 Ib-ft

Driving Moment=2.24671e+007 |b-ft

Resisting Horizontal Force=138724 Ib

Driving Horizontal Force=114182 Ib

Valid / Invalid Surfaces

Method: spencer
Number of Valid Surfaces: 1952

Number of Invalid Surfaces: 3048

Error Codes:

Error Code -107 reported for 220 surfaces
Error Code -108 reported for 892 surfaces
Error Code -111 reported for 446 surfaces
Error Code -112 reported for 1020 surfaces
Error Code -116 reported for 470 surfaces

Error Codes
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The following errors were encountered during the 50.351 3744.447
computation: 51.756 3743.517
55.610 3740.673
-107 = Total driving moment or 56.549 3740.000
total driving force is negative. This will occur 530.213 3740.000
if the wrong failure direction is specified, 532.175 3740.177
or if high external or anchor loads are applied 532.535 3740.208
against the failure direction. 535.418 3740.455
542.662 3741.070
-108 = Total driving moment 544.064 3741.197
or total driving force < 0.1. This is to 545.176 3741.305
limit the calculation of extremely high safety 555.675 3742.299
factors if the driving force is very small 560.527 3742.987
(0.1 is an arbitrary number). 564.356 3743.532
568.015 3744.151
-111 = safety factor equation did not converge 570.057 3744.496
570.733 3744.586
-112 = The coefficient M-Alpha = 574.594 3745.135
cos(alpha)(1+tan(alpha)tan(phi)/F) 590.940 3745.830
< 0.2 for the final iteration of the safety factor calculation. 592.653 3745.897
This screens out 598.514 3746.000
some slip surfaces which may not be valid in the context 599.751 3746.000
of the analysis, in 600.904 3746.000
particular, deep seated slip surfaces with many high 602.566 3746.000
negative base angle 606.610 3746.001
slices in the passive zone. 611.551 3746.000
612.015 3746.000
-116 = Not enough slices to analyze the surface 612.018 3746.000
Increase the number of slices in the job control in the 614.850 3745.989
modeler. 615.864 3745.990
617.627 3745.987
618.144 3745.989
Probabilistic Analysis Input 619.649 3746.001
620.646 3746.004
Project Settings 621.884 3746.003
Sensitivity Analysis: On 627.176 3746.120
Probabilistic Analysis: Off 645.794 3746.473
Material: Geosynthetics Block Search Polyline
Property: Phi 329.743 3745.289
Distribution: Normal 363.312 3745.171
Minimum: 19.8 (relative minimum: 5) 375.684 3745.095
Mean: 24.8 380.878 3745.046
Maximum: 29.8 (relative maximum: 5) 394.680 3744.977
399.131 3744.956
List of All Coordinates 405.177 3746.944
405.784 3747.141
Water Table 408.559 3748.050
0.0003750.956 412.126 3749.224
17.679 3750.956 423.842 3753.049
23.928 3750.948 438.656 3757.887
24.318 3750.950 454,558 3763.048
24.412 3750.951 471.324 3768.450
25.762 3750.960 480.055 3771.254
27.702 3750.960 485.658 3773.045
36.491 3750.985 488.370 3773.909
40.056 3750.995 489.490 3774.268
40.240 3750.873 493.060 3775.390
42.186 3749.664 501.227 3777.957
43.091 3749.114 503.833 3778.778
44.399 3748.243 507.167 3779.824
44.575 3748.132 517.581 3783.039
45.892 3747.204 518.345 3783.277
48.455 3745.681 523.756 3784.913
49.135 3745.244 525.519 3785.418

TXLO0180/Slope Stability Analysis_ElPaso_Stamped
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526.553 3785.688 130.183 3706.948
529.326 3786.407 133.794 3705.476
529.831 3786.412 138.782 3705.205
530.981 3786.419 144.945 3700.002
161.892 3700.000

Material Boundary 162.215 3700.000
0.0003750.956 165.740 3700.000
17.679 3750.956 167.186 3700.000
23.928 3750.948 170.233 3700.000
24.318 3750.950 173.483 3700.000
24.412 3750.951 174.313 3700.000
25.762 3750.960 177.572 3700.000
27.702 3750.960 177.909 3700.000
36.491 3750.985 178.944 3700.006
40.056 3750.995 185.923 3700.018
40.240 3750.873 186.061 3700.018
42.186 3749.664 186.171 3700.018
43.091 3749.114 188.122 3700.023
44.399 3748.243 194.374 3700.150
44.575 3748.132 207.148 3700.370
45.892 3747.204 208.520 3700.408
48.455 3745.681 213.496 3700.607
49.135 3745.244 221.871 3700.997
50.351 3744.447 224.977 3701.016
51.756 3743.517 231.825 3701.818
55.610 3740.673 232.832 3701.944
56.183 3740.262 232.844 3701.945
56.199 3740.251 234.497 3702.098
57.629 3739.228 235.800 3702.177
57.734 3739.155 239.720 3702.691
59.092 3738.185 241.585 3703.066
59.317 3738.029 241.647 3703.079
61.240 3736.658 242.003 3703.148
62.533 3735.837 244.119 3703.573
64.057 3734.858 245.897 3703.882
65.267 3734.120 246.846 3704.018
66.217 3733.546 249.097 3704.038
67.191 3732.950 252.761 3704.736
67.830 3732.563 255.211 3705.113
68.157 3732.363 258.273 3705.790
68.207 3732.318 260.498 3706.290
68.313 3732.225 262.127 3706.782
69.333 3731.316 262.644 3706.931
69.433 3731.228 263.260 3706.999
70.458 3730.314 265.151 3707.206
70.553 3730.231 269.294 3707.993
71.584 3729.312 271.558 3708.538
71.671 3729.234 274.581 3709.307
72.709 3728.309 279.248 3711.028
72.790 3728.238 281.738 3712.004
73.835 3727.306 283.006 3712.528
73.907 3727.243 284.085 3712.991
74.961 3726.303 287.228 3714.310
75.024 3726.247 287.606 3714.352
75.797 3725.558 288.774 3714.508
76.619 3724.817 290.205 3714.688
81.316 3720.441 290.214 3714.690
97.209 3708.935 291.401 3714.768
111.347 3708.018 294.048 3715.080
112.568 3707.965 295.315 3715.128
114.872 3707.861 298.516 3715.543
117.684 3707.056 298.583 3715.550
125.912 3706.983 300.075 3715.554
129.057 3707.008 303.573 3715.745
129.710 3706.963 306.842 3716.023
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310.242 3716.095 568.015 3744.151
318.547 3717.759 570.057 3744.496
319.852 3718.008 570.733 3744.586
321.247 3717.984 574.594 3745.135
322.153 3717.967 590.940 3745.830
324.291 3718.000 592.653 3745.897
346.359 3718.000 598.514 3746.000
351.431 3719.073 599.751 3746.000
357.016 3719.996 600.904 3746.000
357.493 3719.996 602.566 3746.000
358.519 3719.998 606.610 3746.001
358.914 3719.998 611.551 3746.000
367.690 3720.009 612.015 3746.000
369.842 3720.739 612.018 3746.000
374.497 3719.000 614.850 3745.989
384.330 3719.000 615.864 3745.990
384.448 3719.000 617.627 3745.987
385.120 3719.000 618.144 3745.989
385.979 3719.000 619.649 3746.001
386.335 3719.000 620.646 3746.004
397.009 3719.001 621.884 3746.003
405.760 3723.204 627.176 3746.120
405.885 3723.250 645.794 3746.473
408.417 3724.365

408.824 3724.544 Material Boundary
409.638 3724.839 335.469 3747.143
410.911 3725.088 338.696 3747.136
412.085 3725.724 398.799 3747.012
412.637 3725.924 438.834 3760.111
418.617 3729.259 487.731 3775.864
420.442 3730.246 506.543 3781.784
422.675 3732.000 513.721 3784.000
427.784 3732.000 516.433 3784.837
430.087 3732.170 516.960 3785.000
431.335 3732.295 517.679 3785.225
438.679 3733.245 517.729 3785.239
441.420 3733.478 517.883 3785.287
443.777 3733.658 518.162 3785.370
451.750 3734.302

452.876 3734.492 Material Boundary
457.359 3735.077 204.682 3745.334
457.718 3735.018 206.139 3745.359
464.377 3734.985 207.000 3745.383
466.882 3735.079 211.550 3745.565
473.319 3735.684 220.691 3745.991
479.949 3735.915 222.217 3746.000
481.447 3735.969 226.414 3746.492
482.881 3735.973 227.724 3746.656
489.403 3736.015 228.453 3746.731
493.649 3736.453 230.874 3746.955
501.233 3737.222 231.061 3746.976
503.848 3737.479 231.165 3746.979
511.342 3738.217 231.512 3747.000
520.054 3739.070 232.350 3747.110
521.389 3739.203 232.438 3747.127
522.656 3739.319 232.562 3747.154
532.175 3740.177 232.814 3747.205
532.535 3740.208 233.317 3747.302
535.418 3740.455 235.834 3747.808
542.662 3741.070 238.855 3748.332
544.064 3741.197 241.444 3748.704
545.176 3741.305 241.668 3748.746
555.675 3742.299 243.933 3748.950
560.527 3742.987 244.269 3748.999
564.356 3743.532 244.484 3748.998
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244.495 3748.999 408.559 3748.005
244.650 3749.000 411.386 3748.934
244,923 3749.052 412.126 3749.178
245.008 3749.073 423.842 3753.004
246.920 3749.367 438.650 3757.841
248.478 3749.712 439.148 3758.004
249.051 3749.840 439.484 3758.114
249.507 3749.978 454.558 3763.002
249.521 3749.982 460.168 3764.823
249.589 3750.000 471.324 3768.404
251.320 3750.500 472.049 3768.639
253.172 3751.000 480.055 3771.209
253.402 3751.060 485.658 3773.000
253.444 3751.072 488.370 3773.864
253.584 3751.109 489.490 3774.223
253.713 3751.142 493.060 3775.344
253.783 3751.153 501.497 3777.997
503.833 3778.733
Material Boundary 507.167 3779.779
329.901 3745.340 517.581 3782.994
363.312 3745.225 518.345 3783.232
375.685 3745.149 523.756 3784.868
380.878 3745.100 525.520 3785.372
394.681 3745.032 526.553 3785.643
399.115 3745.011 529.327 3786.362
405.146 3746.994 529.831 3786.367
405.753 3747.191 530.981 3786.374
408.527 3748.100
411.354 3749.029 Material Boundary
412.094 3749.273 304.511 3745.057
423.811 3753.099 319.987 3744.774
438.619 3757.936 363.309 3744.625
439.117 3758.099 375.680 3744.549
439.453 3758.209 380.874 3744.500
454.527 3763.098 394.678 3744.432
460.138 3764.918 399.210 3744.410
471.293 3768.500 405.333 3746.423
472.018 3768.734 405.939 3746.621
480.025 3771.304 408.714 3747.530
485.628 3773.095 411.542 3748.459
488.340 3773.959 412.282 3748.703
489.460 3774.318 423.997 3752.528
493.030 3775.440 438.806 3757.366
501.467 3778.092 439.303 3757.528
503.803 3778.828 439.639 3757.638
507.138 3779.874 454.713 3762.527
517.552 3783.090 460.322 3764.347
518.316 3783.327 471.477 3767.928
523.728 3784.964 472.202 3768.163
525.493 3785.469 480.208 3770.733
526.527 3785.740 485.811 3772.523
529.313 3786.462 488.522 3773.387
529.830 3786.467 489.642 3773.746
530.981 3786.474 493.210 3774.867
530.981 3786.374 501.647 3777.520
503.983 3778.256
Material Boundary 507.316 3779.301
329.595 3745.241 517.729 3782.517
363.312 3745.125 518.492 3782.754
375.684 3745.049 523.897 3784.388
380.878 3745.000 525.652 3784.890
394.680 3744.932 526.679 3785.159
399.131 3744.911 529.393 3785.863
405.177 3746.899 529.835 3785.867
405.784 3747.096 530.981 3785.874

TXLO0180/Slope Stability Analysis_ElPaso_Stamped



Geosyntec®

consultants
Page 1200f 123
Written by:  Victor M. Damasceno Date: 08 /04 /11  Reviewedby: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY
Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXLO0180 Task No: 02

530.981 3784.474 151.600 3750.939
532.981 3784.474 151.557 3751.000
532.981 3786.474 149.821 3751.000
530.981 3786.474 146.460 3750.240
145.173 3750.000

Material Boundary 144.994 3749.991
532.981 3786.474 144.736 3749.984
540.215 3786.541 144.409 3749.970
144.155 3749.980

Material Boundary 143.781 3750.000
338.696 3747.136 140.324 3751.409
421.843 3774.049 139.122 3751.690
455.272 3784.868 136.368 3751.919
483.436 3794.035 136.293 3751.936
484.698 3794.325 135.940 3751.974
484.742 3794.333 135.818 3751.993
484.824 3794.318 133.770 3751.991
485.076 3794.271 133.679 3751.983
485.788 3794.141 132.377 3751.902
486.393 3794.028 131.943 3751.915
494.043 3791.635 130.705 3752.000
497.311 3790.617 129.859 3752.070
499.779 3789.856 129.710 3752.076
502.436 3789.043 129.276 3752.046
509.390 3786.943 129.093 3752.043
511.426 3786.329 128.668 3752.030
512.692 3785.950 128.292 3752.019
515.448 3785.128 127.910 3752.000
516.433 3784.837 125.935 3751.985
124.195 3752.000

External Boundary 123.446 3752.214
267.621 3745.000 119.849 3754.000
253.783 3751.153 119.112 3754.000
245.038 3755.042 118.618 3753.815
243.542 3755.023 116.486 3753.000
242.150 3755.010 115.442 3752.931
240.633 3755.000 114.955 3752.903
238.126 3754.322 114.557 3752.921
237.966 3754.287 113.781 3752.955
236.722 3754.000 113.080 3753.000
236.258 3754.000 109.958 3755.261
231.671 3752.993 107.018 3758.000
227.898 3752.073 105.960 3758.952
227.233 3752.000 105.908 3759.000
223.710 3750.673 104.851 3759.943
221.195 3750.000 104.786 3760.000
219.677 3749.394 103.738 3760.935
204.682 3745.334 103.664 3761.000
202.375 3744.710 102.623 3761.928
189.248 3744.677 102.541 3762.000
167.568 3744.626 101.507 3762.922
166.718 3745.000 101.419 3763.000
165.741 3745.000 100.391 3763.916
162.215 3745.000 100.296 3764.000
161.898 3745.000 99.274 3764.911
161.403 3745.000 99.173 3765.000
160.822 3745.490 98.156 3765.906
160.238 3746.000 98.049 3766.000
159.288 3746.795 97.038 3766.901
159.047 3747.000 96.926 3767.000
157.872 3747.757 95.919 3767.897
156.746 3748.348 95.803 3768.000
155.321 3749.000 94.645 3768.873
154.511 3749.391 94.499 3769.000
153.271 3750.000 94.262 3769.146
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92.869
92.452
91.231
90.584
89.590
88.628
87.942
86.747
86.380
85.178
84.971
83.660
83.569
82.177
82.172
82.077
76.198
76.005
75.835
75.510
75.418
75.107
73.621
72.294
72.052
71.805
70.377
69.552
68.887
67.444
67.383
67.269
65.753
64.551
64.169
62.942
62.603
61.321
61.031
59.631
59.451
57.998
57.866
56.343
56.272
55.913
53.720
50.518
49.054
48.782
48.573
47.910
46.421
45.609
45.317
42.223
41.617
40.365
36.364
27.634
25.600
24.144
24.091
23.841
17.360

3770.000
3770.253
3771.000
3771.392
3772.000
3772.581
3773.000
3773.767
3774.000
3774.857
3775.000
3775.937
3776.000
3776.996
3777.000
3777.068
3781.406
3781.514
3781.599
3781.778
3781.820
3782.026
3783.000
3783.852
3784.000
3784.150
3785.000
3785.580
3786.000
3786.961
3787.000
3787.077
3788.000
3788.747
3789.000
3789.775
3790.000
3790.808
3791.000
3791.880
3792.000
3792.911
3793.000
3793.952
3794.000
3794.131
3795.000
3795.649
3795.937
3796.000
3796.012
3796.046
3796.130
3796.173
3796.156
3796.000
3795.997
3795.996
3795.985
3795.960
3795.960
3795.950
3795.950
3795.948
3795.956
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0.0003795.689
0.0003750.956
0.0003670.000
645.794
645.794
645.794
626.250
621.414
620.590
619.386
617.896
617.592
615.886
614.920
612.340
612.258
611.561
606.601
602.560
600.903
599.746
598.115
591.374
589.102
570.462
564.610
563.342
560.513
560.439
559.496
540.215
535.430
532.913
529.049
525.404
524.047
523.163
520.245
518.161
515.732
512.979
511.713
509.679
502.727
500.073
497.607
494.341
486.635
485.970
485.258
485.006
484.738
484.493
483.169
454.963
421.535
335.469
329.901
329.595
326.595
320.394
319.935
316.853
312.030
304.511

3670.000
3746.473
3791.481
3791.111
3791.003
3791.005
3791.000
3790.988
3790.987
3790.990
3790.989
3790.999
3791.000
3791.000
3791.001
3791.000
3791.000
3791.000
3791.000
3790.881
3790.792
3790.000
3789.168
3789.000
3788.521
3788.508
3788.734
3786.541
3787.813
3788.486
3788.460
3787.513
3787.127
3786.882
3786.000
3785.371
3786.087
3786.908
3787.287
3787.900
3790.000
3790.812
3791.572
3792.589
3795.000
3795.124
3795.254
3795.301
3795.350
3795.304
3795.000
3785.819
3775.000
3747.143
3745.340
3745.241
3745.251
3748.252
3748.474
3748.464
3746.102
3745.057



Geosyntec®

consultants

Page 1220f123

Written by: ~ Victor M. Damasceno Date: 08 /04 /11  Reviewed by: M. Zahirul Islam Date: 08 /05 /11
MM DD YY MM DD YY
Client: Malcolm Pirnie, Inc. Project: ASARCO El Paso Smelter Site Project/Proposal No.:  TXLO0180 Task No: 02
284.540 3745.423
Line Load
621.414 3791.003
Line Load
615.886 3790.990
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Category I Landfill, Area 4 Area Hydrogeologic Evaluation

(by Malcolm Pirnie, Inc.)
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