
 
September 8, 2023
 
Carmen Rose 
Sr. Reclamation Specialist 
Mining and Minerals Division 
Mining Act Reclamation Program 
1220 S. St. Francis Drive 
Santa Fe, NM 87505 
 
RE:  Cunningham Hill Pit Slope Stability Analysis Revision 01, Cunningham Hill Mine, 

Permit No. SF200RE 
 
Dear Ms. Rose, 

In response to the New Mexico Mining and Minerals Division's (MMD) August 28, 2023, 
Comments on the Pit Slope Stability Analysis Report letter, LAC Minerals (USA) LLC hereby 
provides the enclosed revised Memorandum prepared by Call & Nicholas, Inc.  

As requested by MMD, the revisions add a description of Volcanic Breccia joint sets in Section 
4.2 and add Table 1 with descriptions of geologic acronyms used in Figure 1.    

If you have questions or comments, please contact me at (775) 934-1766 or 
eburch@barrick.com. 

Sincerely, 

 

Eric Burch 
Project Manager 
 
Enclosures:  Cunningham Hill Pit Slope Stability Analysis - REV01 Memorandum (CNI, 2023) 
 
 
EC: David Ennis 

Joseph Fox 
Ann Maurer 
Daniel Latin 
Brad Bingham 
Gabe Wade 
Eric Jantz 
Mara Yarbrough 
Stuart Butzier 
Elizabeth Rudolf 
Tom Parker 
Ross Lockridge 
Dennis Kurtz 
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Geological Engineering  Slope Stability  Rock Mechanics 

 
M EM OR AN DU M 

To: Eric Burch, Project Manager / LAC Minerals (USA) LLC 

From: Sean de Bruin, Associate Geologist / Call & Nicholas, Inc. 
 Scott Cylwik, P.E., Vice President / Call & Nicholas, Inc. 
 Tom Ryan, P.E., President / Call & Nicholas, Inc. 
 
Date: 30 August 2023 

Subject: Cunningham Hill Pit Slope Stability Analysis – Revision 01 

1.0 INTRODUCTION 

On 15 March 2023, Call & Nicholas, Inc, (CNI) was engaged by Mr. Eric Burch of LAC 

Minerals (USA) LLC (LAC) to perform a long-term pit stability review for the Cunningham Hill 

Mine Reclamation Project (CHMRP) as part of the closure requirements per the New Mexico 

Mining & Minerals Division (MMD).  This work updates the 1994 CNI memo Long-Term 

Stability of Cunningham Pit Slopes by David Nicholas, P.E. 

The work that comprised this update includes: 

1. A one-day site visit to characterize for geotechnical purposes the geology and 
structure present in the pit wall, including a full-pit drone survey. 

2. Drone survey photogrammetric processing to create a 3D point cloud of the pit and an 
updated topographical contour map. 

3. 2D limit equilibrium slope stability analysis of two cross sections. 

4. An evaluation of pit wall stability as it relates to wildlife and human health and 
safety. 

2.0 CONCLUSIONS 

The following conclusions have been reached based on the site visit, the available data, 

and the slope stability analysis: 

1. No signs of recent, active, or incipient slope movement beyond gravel-size raveling 
were noted. 
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2. Small-scale pit slope raveling will continue and presents the primary hazard to human 
and animal health and safety.  This is exacerbated by freeze/thaw and rain events.  
Access to any area of the site below a highwall should be restricted during and after 
these events.  Prior to entry at any time, areas below a highwall should be examined 
for any visible or audible raveling or slope deformation. 

3. The probability of occurrence of a large-scale slope failure is low.  Based on available 
data, the slope is unlikely to break back past the existing pit limits.  The factor of 
safety for the south and east slopes is greater than 2.0 for each of the limit equilibrium 
models.  

4. A fence circumscribing the entire pit area will be the best mitigation strategy for 
human entry into the area. 

3.0 SUMMARY OF PREVIOUS WORK 

The primary conclusions of the CNI 1994 report Long-Term Stability of Cunningham Pit 

Slopes were that 1) The probability of a slope failure greater than 100 feet in height was low, 2) 

Raveling of the pit walls will continue, and 3) The pit should be fenced in to prevent any 

unauthorized or untrained persons from entering the pit area.  Additionally, it was recommended 

that monument surveys over time would provide an accurate measure of slope movement if it 

were suspected that the slopes were displacing. No signs of slope displacement were recorded 

during the 1994 site visit.  This report does not substantially change the findings of the previous 

report but does reinforce them with new data and more rigorous analysis. 

4.0 SITE VISIT AND GEOTECHNICAL CHARACTERIZATION 

A one-day site visit to the CHMRP property was conducted on 27 June 2023.  The 

property is located approximately 25 miles south of Santa Fe, on the eastern side of the Ortiz 

mountains.  Pit geology is primarily metamorphosed Paleocene sediments, volcanic vent breccia, 

and latite porphyry.  Brecciation in the sediments, caused by the latite intrusion, is the primary 

ore host.  Major structure consists of a nearly vertical fault striking north-south that crosses the 

pit, movement along which has caused contact between vent breccia to the west and quartzite to 

the east.  Current topography, with outlines of mapped geology from Stephen R. Maynard’s 1995 

work, is shown in Figure 1.  Accompanying geologic descriptions, adapted from Maynard 

(1995), are shown in Table 1.  Large scale figures will follow the full text of the memo. 
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Table 1. CHMRP Pit Geology Descriptions for Figure 1 

Rock Type Acronym Description 

Diamond Tail 
Sandstone 

TDT 
Pebbly sandstone metamorphosed to 
quartzite. Medium- to coarse-grained. 

Mineralized Breccia TBX 
Gold-mineralized quartzite breccia at the 
contact between latite intrusion into the 

Diamond Tail Sandstone. 

Diamond Tail Shale TDTSH 
Shale member of the Diamond Tail 

Sandstone. Mudstone beds metamorphosed 
to hornfels. 

Volcanic Breccia TV 
Vent breccia of volcaniclastic sediments, 

lithic tuff, and crystal tuff. 

Latite TL 
Aphanitic, feldspar-rich igneous intrusive. 

Mineralized breccia in TDT and TV caused 
by intrusion of latite dikes. 

Latite Porphyry TLP 
Porphyritic latite with majority quartz, 

plagioclase, and orthoclase phenocrysts. 

Andesite Porphyry TAP 
Plagioclase-dominated igneous intrusive. 

Occurs as a sill in the pit. 

 

4.1 Site Visit Inspection 

Inspection of the pit walls showed no signs of slope movement or slope instability 

beyond small-scale raveling of material.  Raveling witnessed during the site visit was 

discontinuous and of material gravel size or smaller.  Site personnel mentioned boulder-sized 

rocks in the road that could be moved by hand once or twice a year.  No heavy equipment has 

been required to clean roads. 

Reoccurring wedge or plane shear combinations of structures with spoils piles below, 

indicating the failure happened post-mining, were not noted in the pit wall.  Additionally, no 

tension cracks were noted during the site walk or during drone photo inspection. Of special 

concern were the pit wall intersections with the mountains on the west, east, and south sides of 

the pit. 
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4.2 Geotechnical Characterization 

Geotechnical characterization was conducted during the site visit and consisted of 

assigning Q’-system (Q’), Rock-Mass Rating (RMR), and Geological Strength Index (GSI) 

ratings to each major rock type during a walking inspection of the pit edge, walls, and ramp.  

This data is shown in Table 2.  Diamond Tail Sandstone has been split into two components 

based on location relative to the north-south major fault. 

Stereonet plots of structure sets for the most prominent rock types in the pit wall (the 

Diamond Tail Sandstone and the Volcanic Breccia) are shown in Figures 2 and 3. Pervasive  

Diamond Tail Sandstone structure east of the pit-scale fault generally includes a low angle 

bedding set, of variable dip direction, and long perpendicular high-angle cross joints resulting in 

blocky pit wall outcrops. West of the fault the Diamond Tail is massive with only sporadic, 

irregular joints.  

The Volcanic Breccia shows two prominent high angle joint sets in the upper west wall. 

The first set dips into the pit at an oblique, near-parallel angle relative to the pit wall with an 

average spacing of 12 feet. The bottom of this structure is not daylighted in the pit wall as the 

structure dip exceeds the wall dip. The second structure occurs nearly perpendicular to the wall, 

dips away from the pit, and has an average spacing of 8 feet. 

Table 2. Geotechnical Characterization of CHMRP Geology 

Rock Type GSI Q' RMR RMR 

Mineralized 
Breccia 

78 41.3 77 Good 

Diamond Tail 
Sandstone 

(East) 
59 49.0 59 Fair 

Diamond Tail 
Sandstone 

(West) 
85 56.7 80 Good 

Latite 
Porphyry 

65 40.0 73 Good 

Volcanic 
Breccia 

62 53.3 61 Fair 
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5.0 DRONE SURVEY 

Prior to the site visit, existing topographical data was used in CNI’s proprietary 

DronePlan3D software to create a drone flight plan.  This flight plan uses the site digital 

elevation model (DEM) to map out a terrain-optimized flight plan providing for full 

photographic coverage of the pit while keeping the drone camera gimbal at an angle 

perpendicular to the slope, thus optimizing the photo orientation for photogrammetric 

processing.  A full-pit drone photo scan was completed during the 27 June 2023 site visit and 

was comprised of eight staged flights resulting in 555 photographs.  A DJI Phantom 4 Pro was 

used for the flights. 

CNI processed the drone survey photos using Pix4D to achieve a high-density point 

cloud.  Figure 4 shows the drone photo orthomosaic and the corresponding sparse Digital 

Surface Model (DSM).  The drone survey and processed point cloud specifications are presented 

in Table 3.  A full suite of GPS survey points was not available during photogrammetric 

processing.  These will be delivered at a later date when a surveyor is on site.  The locational 

accuracy with the existing pit control points is sufficient for the 2D analysis.  For future use in a 

comparative point cloud analysis with a future drone flight, the drone data will be reprocessed 

when the survey points are available. 

 The drone survey orthomosaic, point cloud, and topographic contours that accompany 

this report will be made available for download from CNI’s file sharing website due to their large 

file size. 

Table 3. Specifications for the CHMRP Drone Survey 

 
Number of 

Photos 

Area 
Surveyed 

(mi^2) 

Average 
Ground 

Sampling 
distance (in) 

Number of 
3D Points in 
Point Cloud 

Average 
Point Cloud 
Density (per 

ft^3) 

555 0.09 0.7 429,309,306 42.2 

6.0 LIMIT EQUILIBRIUM ANALYSIS 

Two cross sections were selected for study utilizing a static and pseudo-static limit-

equilibrium method to estimate the existing factor of safety of the slope and to evaluate the 

potential effects of seismic loading on the slope stability.  The cross sections selected intersect 
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the two most critical slope geometries: the tallest and steepest pit walls.  Both cross sections 

intersect the Diamond Tail Sandstone (Tdt) as mapped in the pit wall. Latite porphyry and the 

mineralized breccia do outcrop in the east wall; however, the Tdt has a lower mapped rock 

quality and represents a more conservative case.  The cross section plan map traces are shown on 

Figure 1.  Subsurface geology data is unavailable for this area.  Topography below the pit lake 

has been inferred; no topographic data below the water level is available. 

6.1 Model Inputs 

6.1.1 Rock-Mass Properties 

The CNI method for deriving rock-mass strength estimates is based on a combination of 

intact rock and fracture shear strengths according to the degree of fracturing in a rock mass as 

measured by the Rock Quality Designation (RQD).  The full methodology used for this analysis 

is published in the technical paper A practical nonlinear strength criterion for rock masses and 

other geological materials (Cylwik et al., 2023). 

No rock strength testing data is extant for the site, so rock strength was derived from a 

combination of sources.  Intact rock strength was determined during the site visit using the ISRM 

relationship between in-field hardness tests and the approximate range of unconfined 

compressive strength (UCS).  Similarly, RQD and joint parameters are based on in-pit bench 

face characterization.  A nominal friction angle for a metamorphosed sandstone was assigned to 

the Diamond Tail sandstone based on CNI’s rock strength lab testing experience from other sites.  

The linear rock-mass strength properties used to calculate the normal and shear stress curves for 

the Slide 2 analysis are shown in Table 4.  

Table 4.  Estimated Rock Mass Properties 

Rock 
Type 

Density 
(pcf) 

Friction 
Angle 

(°) 

Cohesion 
(psf) 

Compressive 
Strength 

(psf) 

Diamond Tail 
Sandstone 

160 35.2 26208 67,392 
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6.1.2 Hydrology 

The 1995 report Cunningham Hill Mine Residue Pile, Waste Rock Pile, and Pit Perimeter 

Drilling Activities (Schafer), provided by LAC, contains two monitor wells drilled on the north 

and east margins of the open pit.  A static water elevation of approximately 6795 feet is the 

highest shown in either well.  This is nearly the same elevation as the existing pit lake.  No seeps 

were recorded in the pit wall during CNI’s site visit, so the interpreted hydrologic surface used 

for the analysis is roughly horizontal from the pit lake elevation back behind the portion of the 

wall covered by the analysis. 

6.1.3 Design Seismic Coefficient 

Pseudo-static analyses are performed in limit equilibrium analyses to simulate the effect 

of seismic loading on the overall slope stability.  In the analysis, a seismic coefficient is applied 

that acts as a static acceleration of the slope towards the excavation.  The seismic coefficient is 

not equal to the PGA.  The most common method of determining the appropriate seismic 

coefficient for an open pit stability study is to use half (1/2) of the design PGA as the seismic 

coefficient (Read and Stacey, 2009). 

A modified peak ground acceleration (PGA) value of 0.13 g for the project area was 

taken from the USGS web services database for the project area.  This value is for ground 

motions that have a 2% probability of exceedance in 50 years.  Therefore, a seismic coefficient 

of 0.065 was used for this model.  The seismic hazard report for this area can be found in the 

attached appendix. 

6.2 Summary of Limit Equilibrium Results 

The limit equilibrium analysis results for cross sections CHMRP – South Wall and 

CHMRP – East Wall are shown in Table 5. Sections for the South wall are shown in Figures 5 

and 6. Figures 7 and 8 show the East wall cases. For both cross sections, in both the static case 

and the case with a seismic load, the factor of safety (FOS) is shown to be 2.0 or greater.  Based 

on the factor of safety values, no slope instability is expected.  The results are consistent with the 

expectations for this site given the strong rock, lack of unfavorable structure sets, and low 

hydrologic surface elevation.  The observed long-term performance of the pit walls is also 
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commensurate with high factor of safety values; they have demonstrated a long stand-up time 

with no maintenance and no recorded signs of slope instability. Automated reports generated by 

the RocScience Slide2 software can be found in the appendix. 

Table 5.  Summary of Limit Equilibrium Analysis Results 

Cross Section Title Water Surface Static FOS 
Seismic Hz Load 

0.065g 

CHMRP – South Wall Water Table 2.2 (Fig. 5) 2.0 (Fig. 6) 

CHMRP – East Wall Water Table 2.5 (Fig. 7) 2.3 (Fig. 8) 
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Slide2 Analysis Information

CHMRP - South Wall_TD

Project Summary
File Name: CHMRP - South Wall_TD.slmd
Slide2 Modeler Version: 9.028
Project Title: Slide2 - An Interactive Slope Stability Program
Date Created: 7/25/2023, 5:12:34 PM

Currently Open Scenarios

Group Name Scenario Name Global Minimum Compute Time
Group 1 with 
tension crack Master Scenario

Spencer: 2.239330
00h:00m:26.32s

G1 wo tension crack Spencer: 2.251870 00h:00m:35.535s
G1 w tc, 0.065 horiz seis Spencer: 1.996780 00h:00m:30.690s
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General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right
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Analysis Options
All Open Scenarios

Slices Type: Vertical
Analysis Methods Used

Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

 Create Interslice boundaries at intersections with 
water tables and piezos: 

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes
Eliminate vertical segments in non-circular search Yes
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Groundwater Analysis
All Open Scenarios

Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Advanced Groundwater Method: None
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Random Numbers
All Open Scenarios

Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3
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Surface Options
All Open Scenarios

Search Method: Cuckoo Search
Initial # of Surface Vertices: 12
Maximum Iterations: 500
Number of Nests: 50
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined
Convex Surfaces Only: Enabled
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Seismic Loading
Group 1 with tension crack - G1 w tc, 0.065 horiz seis

Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.065

All other Scenarios

Advanced seismic analysis: No
Staged pseudostatic analysis: No
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Materials

Diamond Tail Sandstone

Color

Strength Type Shear/Normal Function
Unit Weight 160 lbs/ft3
Shear/Normal Function CNI Nonlinear
Water Surface Assigned per scenario
Hu Type Custom
Hu 1
Specify alternate strength type above water surface No

Shear Normal Functions

Name: CNI Nonlinear
Effective Normal (psf) Shear (psf)

-8705.76 0.287098
-8270.47 1780.51
-7399.9 3808.18
-6529.32 5423
-5658.74 6844.82
-4788.17 8145
-3917.59 9358.37
-3047.02 10505.2
-2176.44 11598.8
-1305.86 12648.2
0 14153.8
2091.28 16427.6
4182.56 18568.8
6273.85 20605.1
8365.13 22555.4
10456.4 24433.3
12547.7 26248.9
14639 28010.3
16730.3 29723.7
18821.5 31394.1
20912.8 33025.9
23004.1 34622.6
25095.4 36187.1
27186.7 37722.1
29277.9 39229.7
31369.2 40712
33460.5 42170.6
35551.8 43607.2
37643.1 45022.9
39734.4 46419.1
41825.6 47796.9
43916.9 49157.2
46008.2 50500.9
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48099.5 51829
50190.8 53142
52282 54440.8
54373.3 55725.9
56464.6 56998
58555.9 58257.5
60647.2 59505
62738.5 60741
75286.1 67937.6
87833.8 74809.2
100382 81410.2
112929 87781
125477 93952
138025 99947.7
150572 105787
163120 111487
175668 117059
188215 122516
200763 127867
213311 133119
225858 138282
238406 143359
250954 148358
263501 153283
276049 158139
288597 162929
301145 167657
313692 172327
326240 176941
347153 184514
368066 191952
388978 199263
409891 206457
430804 213541
451717 220522
472630 227406
493542 234198
514455 240904
535368 247527
556281 254073
577194 260544
598107 266945
619019 273278
639932 279547
660845 285753
681758 291900
702671 297990
723583 304025
744496 310008
765409 315939
786322 321821
807235 327656
828148 333444
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849060 339189
869973 344890
890886 350550

Materials In Use

Material
Group 1 with tension 

crack
G1 wo tension crack

G1 w tc, 0.065 horiz 
seis

Diamond Tail 
Sandstone 
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Global Minimums
Group 1 with tension crack - Master Scenario

Method: spencer

FS 2.239330
Axis Location: 1937.388, 8692.858
Left Slip Surface Endpoint: 240.764, 7473.140
Right Slip Surface Endpoint: 1776.186, 6665.000
Left Slope Intercept: 240.764 7605.105
Right Slope Intercept: 1776.186 6795.000
Resisting Moment: 1.78147e+11 lb-ft
Driving Moment: 7.95538e+10 lb-ft
Resisting Horizontal Force: 7.23228e+07 lb
Driving Horizontal Force: 3.22966e+07 lb
Total Slice Area: 541626 ft2
Surface Horizontal Width: 1535.42 ft
Surface Average Height: 352.754 ft

Group 1 with tension crack - G1 wo tension crack

Method: spencer

FS 2.251870
Axis Location: 1886.819, 8735.970
Left Slip Surface Endpoint: 163.663, 7581.894
Right Slip Surface Endpoint: 1776.186, 6665.000
Left Slope Intercept: 163.663 7581.894
Right Slope Intercept: 1776.186 6795.000
Resisting Moment: 1.86258e+11 lb-ft
Driving Moment: 8.27125e+10 lb-ft
Resisting Horizontal Force: 7.43656e+07 lb
Driving Horizontal Force: 3.30239e+07 lb
Total Slice Area: 555912 ft2
Surface Horizontal Width: 1612.52 ft
Surface Average Height: 344.747 ft

Group 1 with tension crack - G1 w tc, 0.065 horiz seis

Method: spencer
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FS 1.996780
Axis Location: 1937.563, 8692.507
Left Slip Surface Endpoint: 226.129, 7443.633
Right Slip Surface Endpoint: 1776.186, 6665.000
Left Slope Intercept: 226.129 7605.105
Right Slope Intercept: 1776.186 6795.000
Resisting Moment: 1.78645e+11 lb-ft
Driving Moment: 8.94665e+10 lb-ft
Resisting Horizontal Force: 7.33709e+07 lb
Driving Horizontal Force: 3.67446e+07 lb
Total Slice Area: 554772 ft2
Surface Horizontal Width: 1550.06 ft
Surface Average Height: 357.904 ft
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Global Minimum Coordinates
Group 1 with tension crack - Master Scenario

Method: spencer

X Y
240.764 7473.14
283.471 7415.26
326.178 7357.78
368.885 7300.31
414.853 7246.12
460.842 7200.5
506.081 7155.62
576.828 7088.96
647.575 7027.99
695.054 6992.35
742.533 6957.85
790.012 6923.34
837.492 6888.84
894.095 6852.35
950.699 6815.86
995.561 6790.49
1040.11 6768.14
1084.66 6748.36
1129.21 6728.59
1192.27 6707.04
1255.34 6690.81
1350.56 6668.91
1419.44 6657.75
1488.19 6647.92
1540.22 6641.54
1592.25 6641.2
1644.61 6646.15
1696.98 6651.11
1776.19 6665
1776.19 6795

Group 1 with tension crack - G1 wo tension crack

Method: spencer
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X Y
163.663 7581.89
190.019 7538.52
216.409 7496.65
269.188 7420.14
321.956 7350.25
374.725 7284.75
430.83 7220.52
486.936 7162.49
537.637 7115.19
590.215 7069.47
641.218 7027.98
689.916 6989.41
738.613 6952.16
816.862 6897.7
895.112 6849.07
948.765 6816.61
1001.84 6785.91
1056.69 6758.24
1112.38 6732.33
1194.28 6702.96
1276.17 6679.84
1360.71 6664.12
1445.25 6650.66
1513.46 6641.08
1581.67 6635.51
1649.88 6642.18
1713.78 6651.25
1776.19 6665
1776.19 6795

Group 1 with tension crack - G1 w tc, 0.065 horiz seis

Method: spencer
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X Y
226.129 7443.63
269.698 7387.38
305.845 7342.94
363.591 7276.23
425.195 7210.37
487.259 7150.52
537.579 7104.47
588.434 7059.7
633.665 7024
678.983 6990.22
724.338 6958.67
769.692 6927.96
812.41 6899.03
855.127 6871.08
897.845 6845.36
940.562 6820.65
989.368 6795.63
1038.17 6771.66
1086.98 6751.12
1135.93 6732.87
1195.11 6712.68
1271.1 6692.61
1347.07 6677.14
1438.29 6659.63
1529.51 6646.04
1612.98 6644.86
1696.44 6653.31
1776.19 6665
1776.19 6795
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Global Minimum Support Data
All Open Scenarios

No Supports Present
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Valid and Invalid Surfaces
Group 1 with tension crack - Master Scenario

Method: spencer

Number of Valid Surfaces: 22853
Number of Invalid Surfaces: 2203

Error Codes
Error Code -106 reported for 11 surfaces
Error Code -108 reported for 121 surfaces
Error Code -111 reported for 531 surfaces
Error Code -121 reported for 470 surfaces
Error Code -1000 reported for 1070 surfaces

Group 1 with tension crack - G1 wo tension crack

Method: spencer

Number of Valid Surfaces: 21765
Number of Invalid Surfaces: 3293

Error Codes
Error Code -108 reported for 89 surfaces
Error Code -109 reported for 1 surface
Error Code -111 reported for 870 surfaces
Error Code -121 reported for 966 surfaces
Error Code -124 reported for 2 surfaces
Error Code -1000 reported for 1365 surfaces

Group 1 with tension crack - G1 w tc, 0.065 horiz seis

Method: spencer

Number of Valid Surfaces: 22303
Number of Invalid Surfaces: 2753

Error Codes
Error Code -106 reported for 12 surfaces
Error Code -108 reported for 85 surfaces
Error Code -111 reported for 691 surfaces
Error Code -121 reported for 543 surfaces
Error Code -1000 reported for 1422 surfaces

Error Code Descriptions
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The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too small a slip  
region.
-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).
-109 = Soiltype for slice base not located. This error should occur very rarely, if at all. It may occur if a  
very low number of slices is combined with certain soil geometries, such that the midpoint of a slice base  
is actually outside the soil region,even though the slip surface is wholly within the soil region.
-111 = Safety factor equation did not converge
-121 = Concave failure surface, only convex surfaces have been defined as being allowed.
-124 = A slice has a width less than the minimum acceptable value.
-1000 = No valid slip surface is generated
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Slice Data
Group 1 with tension crack - Master Scenario

Global Minimum Query (spencer) - Safety Factor: 2.23933

Slice  
Number Width  [ft]

Weight  
[lbs]

Angle  of 
Slice Base  

[deg]

Base  
Material 

Base  
Cohesion  

[psf]

Base  
Friction 
Angle  
[deg]

Shear  
Stress  
[psf]

Shear  
Strength  

[psf]

Base  
Normal 
Stress  
[psf]

Pore  
Pressure  

[psf]

Effective  
Normal 
Stress  
[psf]

Base  
Vertical 
Stress  
[psf]

Effective  
Vertical 
Stress  
[psf]

1 42.7072 1.0995e+0
6 

-53.58
 Diamond 
Tail 
Sandstone 

15043.9 41.9223 10715.3 23995.2 9968.53 0 9968.53 24491.9 24491.9

2 42.7072 1.49363e+
06 

-53.3844
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 12560.9 28127.9 14782.5 0 14782.5 31686 31686

3 42.7072 1.88635e+
06 

-53.3844
 Diamond 
Tail 
Sandstone 

16708 37.9642 14275.8 31968.3 19557.4 0 19557.4 38768.9 38768.9

4 22.9841 1.16812e+
06 

-49.692
 Diamond 
Tail 
Sandstone 

17767.5 36.2781 16282 36460.8 25468.2 0 25468.2 44661.9 44661.9

5 22.9841 1.23436e+
06 

-49.692
 Diamond 
Tail 
Sandstone 

17767.5 36.2781 16816.3 37657.2 27098.3 0 27098.3 46921.8 46921.8

6 45.9886 2.60999e+
06 

-44.7722
 Diamond 
Tail 
Sandstone 

18832.4 34.8953 18478.6 41379.7 32326.6 0 32326.6 50658.9 50658.9

7 22.6196 1.34458e+
06 

-44.7722
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 18995.5 42537.2 33994.2 0 33994.2 52839.3 52839.3

8 22.6196 1.38471e+
06 

-44.7722
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 19333.1 43293.3 35094.9 0 35094.9 54274.9 54274.9

9 35.3733 2.24091e+
06 

-43.2962
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 20081.5 44969.2 37563.6 0 37563.6 56485 56485

10 35.3733 2.32907e+
06 

-43.2962
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 20555.2 46029.8 39151.2 0 39151.2 58518.8 58518.8

11 35.3733 2.40763e+
06 

-40.7514
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 21586.4 48339.1 42659.2 0 42659.2 61260.2 61260.2

12 35.3733 2.47502e+
06 

-40.7514
 Diamond 
Tail 
Sandstone 

20938.4 32.7228 21953.8 49161.8 43924.1 0 43924.1 62841.6 62841.6

13 23.7395 1.69376e+
06 

-36.8968
 Diamond 
Tail 
Sandstone 

21628.9 32.1233 23156.6 51855.3 48141.4 0 48141.4 65525.8 65525.8

14 23.7395 1.71407e+
06 

-36.8968
 Diamond 
Tail 
Sandstone 

21628.9 32.1233 23325.4 52233.2 48743.4 0 48743.4 66254.5 66254.5

15 23.7397 1.73331e+
06 

-36.0069
 Diamond 
Tail 
Sandstone 

21628.9 32.1233 23703.7 53080.5 50092.6 0 50092.6 67318.8 67318.8

16 23.7397 1.75145e+
06 

-36.0069
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 23855.1 53419.4 50637.5 0 50637.5 67973.6 67973.6

17 23.7397 1.7696e+0
6 

-36.0069
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 24006.2 53757.7 51182.3 0 51182.3 68628.3 68628.3

18 23.7397 1.78774e+
06 

-36.0069
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 24157.2 54096 51726.9 0 51726.9 69282.6 69282.6

19 23.7397 1.80589e+
06 

-36.0069
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 24308.3 54434.4 52271.7 0 52271.7 69937.3 69937.3

20 23.7397 1.82403e+
06 

-36.0069
 Diamond 
Tail 
Sandstone 

22312.9 31.5712 24457.9 54769.4 52817 0 52817 70591.2 70591.2
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21 28.3018 2.19481e+
06 

-32.807
 Diamond 
Tail 
Sandstone 

22652.4 31.3108 25406.6 56893.7 56293.3 0 56293.3 72671.1 72671.1

22 28.3018 2.22652e+
06 

-32.807
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 25631.6 57397.7 57128.4 0 57128.4 73651.3 73651.3

23 28.3018 2.23481e+
06 

-32.807
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 25690.3 57529 57346.6 0 57346.6 73907.3 73907.3

24 28.3018 2.23816e+
06 

-32.807
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 25714 57582.2 57434.8 0 57434.8 74010.9 74010.9

25 36.8866 2.95687e+
06 

-29.4891
 Diamond 
Tail 
Sandstone 

23660.9 30.5843 26782.9 59975.8 61443.7 0 61443.7 76590 76590

26 7.97538 633322 -29.4891
 Diamond 
Tail 
Sandstone 

23660.9 30.5843 26592.3 59548.9 60862.1 140.648 60721.5 75900.6 75759.9

27 44.5483 3.35167e+
06 

-26.6464
 Diamond 
Tail 
Sandstone 

23326.4 30.8179 26213.1 58699.7 60275.9 978.791 59297.1 73429 72450.2

28 22.2745 1.61539e+
06 

-23.9325
 Diamond 
Tail 
Sandstone 

23326.4 30.8179 26027.3 58283.7 60584.6 1984.65 58599.9 72135.9 70151.3

29 22.2745 1.60269e+
06 

-23.9325
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 25733.3 57625.3 60107.7 2601.53 57506.2 71528.6 68927.1

30 44.549 3.13874e+
06 

-23.9325
 Diamond 
Tail 
Sandstone 

22652.4 31.3108 25145.2 56308.5 58857.9 3526.84 55331 70017.7 66490.9

31 31.5319 2.12895e+
06 

-18.8712
 Diamond 
Tail 
Sandstone 

22652.4 31.3108 25439.7 56967.9 60895.3 4479.99 56415.3 69591 65111

32 31.5319 2.00453e+
06 

-18.8712
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 24292.7 54399.3 57367.7 5152.54 52215.2 65671.3 60518.8

33 31.532 1.91579e+
06 

-14.4271
 Diamond 
Tail 
Sandstone 

22312.9 31.5712 24488.4 54837.5 58669.4 5741.91 52927.5 64969.2 59227.3

34 31.532  1.866e+06 -14.4271
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 23930.8 53588.9 57158.6 6248.1 50910.5 63315 57066.9

35 47.6127 2.59929e+
06 

-12.9518
 Diamond 
Tail 
Sandstone 

21284.4 32.4167 22883.1 51242.8 54019.3 6842.83 47176.5 59282 52439.2

36 47.6127 2.51859e+
06 

-12.9518
 Diamond 
Tail 
Sandstone 

20938.4 32.7228 22212 49740 52349.9 7526.12 44823.8 57458.3 49932.2

37 34.4403 1.78525e+
06 

-9.20834
 Diamond 
Tail 
Sandstone 

21284.4 32.4167 22641.3 50701.3 54365.6 8041.96 46323.6 58036.1 49994.1

38 34.4403 1.78945e+
06 

-9.20834
 Diamond 
Tail 
Sandstone 

21284.4 32.4167 22569.3 50540 54460.2 8390.35 46069.8 58119 49728.6

39 34.3763 1.68773e+
06 

-8.13272
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 21890.3 49019.7 52423.4 8717.82 43705.5 55551.6 46833.7

40 34.3763 1.67282e+
06 

-8.13272
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 21664.1 48513.1 51951.1 9024.36 42926.7 55047 46022.6

41 26.0135 1.25944e+
06 

-6.99362
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 21783.7 48780.9 52615.8 9277.19 43338.6 55288.1 46010.9

42 26.0135 1.18826e+
06 

-6.99362
 Diamond 
Tail 
Sandstone 

20241.6 33.3774 20886.2 46771.2 49745 9476.32 40268.7 52307.1 42830.8

43 26.0144 1.04478e+
06 

-0.378884
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 20680.1 46309.5 49151.4 9581.25 39570.1 49288.1 39706.9

44 26.0144 903970 -0.378884
 Diamond 
Tail 
Sandstone 

18832.4 34.8953 18791.5 42080.3 42923 9591.98 33331.1 43047.3 33455.3

45 26.1827 738936 5.41027
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 17754.6 39758.3 39543.5 9519.98 30023.5 37862 28342
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46 26.1827 644406 5.41027
 Diamond 
Tail 
Sandstone 

17767.5 36.2781 16339.3 36589 35008.1 9365.25 25642.9 33460.6 24095.4

47 26.1827 566375 5.41027
 Diamond 
Tail 
Sandstone 

17059.4 37.361 15332.4 34334.2 31836.9 9210.51 22626.4 30384.8 21174.3

48 26.1827 494059 5.41027
 Diamond 
Tail 
Sandstone 

16708 37.9642 14447.5 32352.8 29106.1 9055.78 20050.3 27737.8 18682

49 39.6026 599763 9.94369
 Diamond 
Tail 
Sandstone 

16708 37.9642 14225 31854.4 28173.2 8761.79 19411.4 25679.4 16917.6

50 39.6026 414092 9.94369
 Diamond 
Tail 
Sandstone 

15680.8 40.1054 12501.2 27994.4 22948.6 8328.55 14620 20756.9 12428.4
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Group 1 with tension crack - G1 wo tension crack

Global Minimum Query (spencer) - Safety Factor: 2.25187

Slice  
Number Width  [ft]

Weight  
[lbs]

Angle  of 
Slice Base  

[deg]

Base  
Material 

Base  
Cohesion  

[psf]

Base  
Friction 
Angle  
[deg]

Shear  
Stress  
[psf]

Shear  
Strength  

[psf]

Base  
Normal 
Stress  
[psf]

Pore  
Pressure  

[psf]

Effective  
Normal 
Stress  
[psf]

Base  
Vertical 
Stress  
[psf]

Effective  
Vertical 
Stress  
[psf]

1 26.3563 115034 -58.7169
 Diamond 
Tail 
Sandstone 

14222.3 50.3215 5571.01 12545.2 -1391.29 0 -1391.29 7777.51 7777.51

2 26.3894 342373 -57.7744
 Diamond 
Tail 
Sandstone 

14286.4 45.6759 7508.07 16907.2 2559.68 0 2559.68 14470.5 14470.5

3 26.3896 538557 -55.4028
 Diamond 
Tail 
Sandstone 

14754.2 43.0021 9330.49 21011.1 6709.17 0 6709.17 20235.9 20235.9

4 26.3896 700226 -55.4028
 Diamond 
Tail 
Sandstone 

15043.9 41.9223 10551.7 23761 9707.78 0 9707.78 25004.9 25004.9

5 26.3841 854587 -52.9443
 Diamond 
Tail 
Sandstone 

15680.8 40.1054 12097.8 27242.6 13727.5 0 13727.5 29749.3 29749.3

6 26.3841 1.00209e+
06 

-52.9443
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 13176.6 29672.1 16667.4 0 16667.4 34118 34118

7 26.3844 1.14499e+
06 

-51.1457
 Diamond 
Tail 
Sandstone 

16708 37.9642 14546.8 32757.5 20568.9 0 20568.9 38626.4 38626.4

8 26.3844 1.28325e+
06 

-51.1457
 Diamond 
Tail 
Sandstone 

17412.8 36.8007 15526.5 34963.7 23460.2 0 23460.2 42733.9 42733.9

9 28.0526 1.49562e+
06 

-48.8615
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 16883.6 38019.7 27599.6 0 27599.6 46927.4 46927.4

10 28.0526 1.57992e+
06 

-48.8615
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 17441.2 39275.3 29342.3 0 29342.3 49308.4 49308.4

11 56.1056 3.37488e+
06 

-45.9655
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 18806.9 42350.6 33722.5 0 33722.5 53174.2 53174.2

12 25.3505 1.60762e+
06 

-43.013
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 20099.1 45260.6 37999.2 0 37999.2 56750.4 56750.4

13 25.3505 1.65194e+
06 

-43.013
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 20432.9 46012.2 39124.9 0 39124.9 58187.6 58187.6

14 26.289 1.75641e+
06 

-41.0092
 Diamond 
Tail 
Sandstone 

20241.6 33.3774 21216.3 47776.4 41794.5 0 41794.5 60243.5 60243.5

15 26.289 1.79698e+
06 

-41.0092
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 21513 48444.5 42821.2 0 42821.2 61528.3 61528.3

16 25.5018 1.77732e+
06 

-39.1265
 Diamond 
Tail 
Sandstone 

20938.4 32.7228 22217.5 50031 45276.6 0 45276.6 63349.4 63349.4

17 25.5018 1.80728e+
06 

-39.1265
 Diamond 
Tail 
Sandstone 

21284.4 32.4167 22446.7 50547 46080.6 0 46080.6 64339.8 64339.8

18 48.6976 3.53034e+
06 

-38.3838
 Diamond 
Tail 
Sandstone 

21284.4 32.4167 22940.7 51659.4 47832.5 0 47832.5 66004.5 66004.5

19 24.3488 1.80181e+
06 

-37.4086
 Diamond 
Tail 
Sandstone 

21628.9 32.1233 23470 52851.4 49727.7 0 49727.7 67677.4 67677.4

20 24.3488 1.82451e+
06 

-37.4086
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 23651.9 53261.1 50382.4 0 50382.4 68471.3 68471.3

21 39.1245 2.97081e+
06 

-34.8397
 Diamond 
Tail 
Sandstone 

22312.9 31.5712 24477.6 55120.3 53387.9 0 53387.9 70425.4 70425.4

22 39.1245 3.01258e+
06 

-34.8397
 Diamond 
Tail 
Sandstone 

22312.9 31.5712 24689.7 55597.9 54165.2 0 54165.2 71350.3 71350.3
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23 39.1246 3.04522e+
06 

-31.8601
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 25593.5 57633.2 57519.5 0 57519.5 73425.3 73425.3

24 39.1246 3.08944e+
06 

-31.8601
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 25822.5 58148.9 58375.7 0 58375.7 74423.8 74423.8

25 26.8266 2.12726e+
06 

-31.171
 Diamond 
Tail 
Sandstone 

23326.4 30.8179 26061.9 58688 59277.6 0 59277.6 75043.2 75043.2

26 26.8266 2.12568e+
06 

-31.171
 Diamond 
Tail 
Sandstone 

23326.4 30.8179 26049.9 58661 59232.3 0 59232.3 74990.7 74990.7

27 37.3679 2.99675e+
06 

-30.0435
 Diamond 
Tail 
Sandstone 

23660.9 30.5843 26528.4 59738.6 61042.3 0 61042.3 76385.4 76385.4

28 15.7093 1.24193e+
06 

-30.0435
 Diamond 
Tail 
Sandstone 

23326.4 30.8179 26222.5 59049.6 60167 283.402 59883.6 75333.2 75049.8

29 27.422 2.07471e+
06 

-26.7789
 Diamond 
Tail 
Sandstone 

23326.4 30.8179 26134.1 58850.7 60549 998.658 59550.3 73738.2 72739.5

30 27.422 2.00581e+
06 

-26.7789
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 25366.3 57121.5 58532.2 1862.22 56669.9 71333.8 69471.6

31 27.8466 2.01803e+
06 

-24.9439
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 25438.7 57284.7 59638.9 2698.1 56940.8 71470.8 68772.7

32 27.8466 1.99009e+
06 

-24.9439
 Diamond 
Tail 
Sandstone 

22652.4 31.3108 24999.2 56295 58815.4 3506.3 55309.1 70443 66936.7

33 40.9485 2.8262e+0
6 

-19.7276
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 25459.1 57330.5 61385.3 4368.54 57016.8 70514.9 66146.3

34 40.9485 2.64195e+
06 

-19.7276
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 24131.1 54340.2 57405 5284.82 52120.2 66058.4 60773.5

35 40.9488 2.49825e+
06 

-15.7681
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 23955.2 53944 57586 6103.72 51482.3 64350.2 58246.5

36 40.9488 2.38332e+
06 

-15.7681
 Diamond 
Tail 
Sandstone 

21628.9 32.1233 23025.8 51851.2 54960.1 6825.23 48134.9 61462 54636.7

37 42.2693 2.30163e+
06 

-10.5355
 Diamond 
Tail 
Sandstone 

21628.9 32.1233 23057.1 51921.7 55678.6 7431.26 48247.3 59966.8 52535.5

38 42.2693 2.24018e+
06 

-10.5355
 Diamond 
Tail 
Sandstone 

21284.4 32.4167 22504.1 50676.4 54206.3 7921.81 46284.5 58391.6 50469.8

39 42.2695 2.21056e+
06 

-9.04374
 Diamond 
Tail 
Sandstone 

21284.4 32.4167 22517.5 50706.4 54708.8 8376.99 46331.8 58292.8 49915.8

40 42.2695 2.15333e+
06 

-9.04374
 Diamond 
Tail 
Sandstone 

20938.4 32.7228 21999.4 49539.7 53309 8796.81 44512.2 56810.6 48013.8

41 34.104 1.67059e+
06 

-7.99405
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 21559.8 48549.8 52139.4 9156.15 42983.2 55167.1 46011

42 34.104 1.67614e+
06 

-7.99405
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 21514.1 48446.9 52279.9 9455.01 42824.9 55301.3 45846.2

43 34.1041 1.55132e+
06 

-4.66655
 Diamond 
Tail 
Sandstone 

20241.6 33.3774 21108.7 47534.1 51117.9 9691.29 41426.7 52841 43149.7

44 34.1041 1.32198e+
06 

-4.66655
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 18892.8 42544.1 43869 9865 34004 45411.2 35546.2

45 34.1043 1.03533e+
06 

5.57973
 Diamond 
Tail 
Sandstone 

18832.4 34.8953 18276.5 41156.2 41854.1 9847.91 32006.2 40068.6 30220.7

46 34.1043 859232 5.57973
 Diamond 
Tail 
Sandstone 

17767.5 36.2781 16297.4 36699.6 35433.6 9640 25793.6 33841.4 24201.4

47 31.951 682714 8.08312
 Diamond 
Tail 
Sandstone 

17412.8 36.8007 15608.5 35148.4 33101.5 9394.48 23707.1 30884.8 21490.3
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48 31.951 567297 8.08312
 Diamond 
Tail 
Sandstone 

16708 37.9642 14419.1 32470 29311.7 9111.32 20200.4 27263.9 18152.6

49 31.2038 436534 12.4226
 Diamond 
Tail 
Sandstone 

16708 37.9642 14119.3 31794.8 28090.4 8755.29 19335.1 24980.2 16224.9

50 31.2038 314262 12.4226
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 12625.1 28430.1 23477.7 8326.39 15151.3 20696.7 12370.3
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Group 1 with tension crack - G1 w tc, 0.065 horiz seis

Global Minimum Query (spencer) - Safety Factor: 1.99678

Slice  
Number Width  [ft]

Weight  
[lbs]

Angle  of 
Slice Base  

[deg]

Base  
Material 

Base  
Cohesion  

[psf]

Base  
Friction 
Angle  
[deg]

Shear  
Stress  
[psf]

Shear  
Strength  

[psf]

Base  
Normal 
Stress  
[psf]

Pore  
Pressure  

[psf]

Effective  
Normal 
Stress  
[psf]

Base  
Vertical 
Stress  
[psf]

Effective  
Vertical 
Stress  
[psf]

1 43.5689 1.32168e+
06 

-52.2393
 Diamond 
Tail 
Sandstone 

15355 40.9647 12722.4 25403.9 11574.3 0 11574.3 27999.2 27999.2

2 36.1472 1.38771e+
06 

-50.8754
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 14635.1 29223.1 16119.3 0 16119.3 34112.1 34112.1

3 28.8728 1.28814e+
06 

-49.1235
 Diamond 
Tail 
Sandstone 

16708 37.9642 16274.9 32497.3 20235.5 0 20235.5 39039.2 39039.2

4 28.8728 1.44225e+
06 

-49.1235
 Diamond 
Tail 
Sandstone 

17059.4 37.361 17330.3 34604.8 22980.8 0 22980.8 43004.1 43004.1

5 30.8019 1.69752e+
06 

-46.9115
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 18904.3 37747.8 27222.3 0 27222.3 47432 47432

6 30.8019 1.80013e+
06 

-46.9115
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 19555.4 39047.8 29025.6 0 29025.6 49931.3 49931.3

7 31.0321 1.89258e+
06 

-43.9588
 Diamond 
Tail 
Sandstone 

18832.4 34.8953 20857.6 41648 32711.1 0 32711.1 52824.1 52824.1

8 31.0321 1.96382e+
06 

-43.9588
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 21315 42561.3 34029.4 0 34029.4 54583.4 54583.4

9 25.1601 1.64203e+
06 

-42.4634
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 22129.9 44188.6 36410.6 0 36410.6 56663 56663

10 25.1601 1.68389e+
06 

-42.4634
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 22463.1 44853.9 37393.4 0 37393.4 57950.7 57950.7

11 25.4276 1.74251e+
06 

-41.3548
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 23103.5 46132.6 39305.1 0 39305.1 59641.3 59641.3

12 25.4276 1.7816e+0
6 

-41.3548
 Diamond 
Tail 
Sandstone 

20241.6 33.3774 23411.3 46747.3 40232.7 0 40232.7 60839.8 60839.8

13 45.2305 3.24636e+
06 

-38.2858
 Diamond 
Tail 
Sandstone 

20938.4 32.7228 24666.2 49253 44065.8 0 44065.8 63536.1 63536.1

14 22.6592  1.657e+06 -36.7056
 Diamond 
Tail 
Sandstone 

21284.4 32.4167 25419.3 50756.8 46411.4 0 46411.4 65362.2 65362.2

15 22.6592 1.67508e+
06 

-36.7056
 Diamond 
Tail 
Sandstone 

21284.4 32.4167 25585.1 51087.8 46932.2 0 46932.2 66006.6 66006.6

16 45.3547 3.39892e+
06 

-34.8218
 Diamond 
Tail 
Sandstone 

21628.9 32.1233 26372.1 52659.2 49421.9 0 49421.9 67765.8 67765.8

17 22.6772 1.71968e+
06 

-34.1016
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 26782.9 53479.5 50734.2 0 50734.2 68868.6 68868.6

18 22.6772 1.73216e+
06 

-34.1016
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 26899.4 53712.2 51108.8 0 51108.8 69322.2 69322.2

19 42.7175 3.29677e+
06 

-34.1016
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 27067.5 54047.8 51649.2 0 51649.2 69976.4 69976.4

20 42.7175 3.33771e+
06 

-33.1994
 Diamond 
Tail 
Sandstone 

22312.9 31.5712 27553.4 55018.1 53221.4 0 53221.4 71251.5 71251.5

21 42.7176 3.38994e+
06 

-31.0542
 Diamond 
Tail 
Sandstone 

22652.4 31.3108 28497.5 56903.2 56308.8 0 56308.8 73468.5 73468.5

22 42.7172 3.39634e+
06 

-30.0454
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 28853.6 57614.2 57487.8 0 57487.8 74176.9 74176.9
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23 24.4031 1.94015e+
06 

-27.1455
 Diamond 
Tail 
Sandstone 

23326.4 30.8179 29794.9 59493.8 60628.3 0 60628.3 75905 75905

24 24.4031 1.95948e+
06 

-27.1455
 Diamond 
Tail 
Sandstone 

23660.9 30.5843 29972.5 59848.5 61228.2 0 61228.2 76595.9 76595.9

25 1.27733 101398 -26.1566
 Diamond 
Tail 
Sandstone 

23660.9 30.5843 30091.6 60086.3 61630.7 0 61630.7 76409.3 76409.3

26 23.7644 1.83236e+
06 

-26.1566
 Diamond 
Tail 
Sandstone 

23326.4 30.8179 29460.8 58826.7 59874.1 364.071 59510 74342.9 73978.8

27 23.7644 1.74974e+
06 

-26.1566
 Diamond 
Tail 
Sandstone 

22652.4 31.3108 28433.2 56774.9 57190.1 1092.35 56097.7 71154.3 70061.9

28 24.4038 1.75926e+
06 

-22.8254
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 28916.4 57739.6 59473 1776.96 57696 71643.4 69866.4

29 24.4038 1.74136e+
06 

-22.8254
 Diamond 
Tail 
Sandstone 

22652.4 31.3108 28537.6 56983.4 58858.5 2417.88 56440.6 70869.5 68451.6

30 24.4743 1.71637e+
06 

-20.4444
 Diamond 
Tail 
Sandstone 

22990.2 31.0599 28809.3 57525.9 60364.1 3022.99 57341.1 71103.6 68080.6

31 24.4743 1.67472e+
06 

-20.4444
 Diamond 
Tail 
Sandstone 

22652.4 31.3108 28196.4 56302 58912.7 3592.3 55320.4 69423.7 65831.4

32 29.5889 1.95091e+
06 

-18.8387
 Diamond 
Tail 
Sandstone 

22312.9 31.5712 27873.8 55657.9 58454.4 4191.92 54262.5 67964.5 63772.5

33 29.5889 1.83398e+
06 

-18.8387
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 26618.1 53150.5 55026.2 4821.86 50204.3 64107.8 59285.9

34 37.9971 2.25621e+
06 

-14.7923
 Diamond 
Tail 
Sandstone 

21971.7 31.8418 26967.9 53849 56779 5449.89 51329.1 63900.4 58450.5

35 37.9971 2.16501e+
06 

-14.7923
 Diamond 
Tail 
Sandstone 

21628.9 32.1233 26068.6 52053.2 54532.7 6076 48456.7 61416.5 55340.5

36 37.9857 2.00467e+
06 

-11.5117
 Diamond 
Tail 
Sandstone 

21284.4 32.4167 25670 51257.4 53829.8 6630.43 47199.3 59057.9 52427.5

37 37.9857 1.96472e+
06 

-11.5117
 Diamond 
Tail 
Sandstone 

20938.4 32.7228 25175.8 50270.5 52762.6 7113.18 45649.4 57890 50776.9

38 30.4053 1.54268e+
06 

-10.864
 Diamond 
Tail 
Sandstone 

20938.4 32.7228 24923 49765.7 52400.5 7536.62 44863.9 57183.7 49647.1

39 30.4053 1.54579e+
06 

-10.864
 Diamond 
Tail 
Sandstone 

20938.4 32.7228 24823.9 49567.9 52456.7 7900.74 44556 57220.9 49320.1

40 30.4053 1.51603e+
06 

-10.864
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 24382.8 48687.1 51459.3 8264.87 43194.4 56138.8 47873.9

41 45.6075 2.17797e+
06 

-8.47263
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 24321.9 48565.5 51666.2 8658.9 43007.3 55289.3 46630.4

42 45.6075 2.15443e+
06 

-8.47263
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 23993.9 47910.6 51083.3 9082.83 42000.5 54657.5 45574.7

43 27.8235 1.16127e+
06 

-0.810325
 Diamond 
Tail 
Sandstone 

20590.7 33.0426 24599.4 49119.6 53166.3 9307.08 43859.2 53514.2 44207.1

44 27.8235 1.00354e+
06 

-0.810325
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 22408.8 44745.4 46564.6 9331.63 37233 46881.6 37549.9

45 27.8235 803246 -0.810325
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 19448.6 38834.6 38085.9 9356.19 28729.8 38361 29004.8

46 27.822 693480 5.78186
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 19942.4 39820.6 39392 9280.57 30111.5 37372.7 28092.2

47 27.822 601827 5.78186
 Diamond 
Tail 
Sandstone 

17767.5 36.2781 18707.6 37354.9 35791 9104.78 26686.2 33896.7 24792
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48 27.822 519362 5.78186
 Diamond 
Tail 
Sandstone 

17412.8 36.8007 17752.9 35448.7 33037.4 8928.99 24108.4 31239.8 22310.8

49 39.872 594769 8.3365
 Diamond 
Tail 
Sandstone 

17412.8 36.8007 17380.7 34705.5 31773.7 8658.81 23114.9 29226.8 20568

50 39.872 413884 8.3365
 Diamond 
Tail 
Sandstone 

16708 37.9642 15728.3 31405.9 27130.8 8294.23 18836.5 24826 16531.8
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Interslice Data
Group 1 with tension crack - Master Scenario

Global Minimum Query (spencer) - Safety Factor: 2.23933

Slice  Number X  coordinate  [ft]
Y  coordinate - Bottom  

[ft]
Interslice  Normal Force  

[lbs]
Interslice  Shear Force  

[lbs]
Interslice  Force Angle  

[deg]
1 240.764 7473.14 0 0 0
2 283.471 7415.26 119402 53536 24.1499
3 326.178 7357.78 432552 193943 24.15
4 368.885 7300.31 946888 424556 24.15
5 391.869 7273.22 1.26271e+06 566159 24.1499
6 414.853 7246.12 1.61041e+06 722058 24.15
7 460.842 7200.5 2.23548e+06 1.00232e+06 24.15
8 483.462 7178.06 2.56866e+06 1.15171e+06 24.15
9 506.081 7155.62 2.9189e+06 1.30874e+06 24.1499
10 541.455 7122.29 3.46053e+06 1.5516e+06 24.1501
11 576.828 7088.96 4.03833e+06 1.81066e+06 24.15
12 612.201 7058.48 4.57505e+06 2.05131e+06 24.15
13 647.575 7027.99 5.13733e+06 2.30342e+06 24.15
14 671.314 7010.17 5.44558e+06 2.44163e+06 24.15
15 695.054 6992.35 5.76056e+06 2.58286e+06 24.15
16 718.793 6975.1 6.06205e+06 2.71804e+06 24.15
17 742.533 6957.85 6.36935e+06 2.85582e+06 24.15
18 766.273 6940.59 6.68247e+06 2.99621e+06 24.15
19 790.012 6923.34 7.00139e+06 3.13921e+06 24.15
20 813.752 6906.09 7.32613e+06 3.28481e+06 24.15
21 837.492 6888.84 7.65672e+06 3.43304e+06 24.15
22 865.793 6870.59 7.96469e+06 3.57112e+06 24.15
23 894.095 6852.35 8.28153e+06 3.71318e+06 24.15
24 922.397 6834.1 8.60069e+06 3.85628e+06 24.15
25 950.699 6815.86 8.92078e+06 3.99981e+06 24.15
26 987.586 6795 9.21458e+06 4.13154e+06 24.15
27 995.561 6790.49 9.277e+06 4.15952e+06 24.15
28 1040.11 6768.14 9.45662e+06 4.24006e+06 24.15
29 1062.38 6758.25 9.4758e+06 4.24866e+06 24.15
30 1084.66 6748.36 9.49682e+06 4.25808e+06 24.15
31 1129.21 6728.59 9.54035e+06 4.2776e+06 24.15
32 1160.74 6717.82 9.39452e+06 4.21221e+06 24.15
33 1192.27 6707.04 9.24684e+06 4.146e+06 24.15
34 1223.8 6698.93 8.9506e+06 4.01317e+06 24.15
35 1255.34 6690.81 8.65968e+06 3.88274e+06 24.15
36 1302.95 6679.86 8.16167e+06 3.65944e+06 24.15
37 1350.56 6668.91 7.67734e+06 3.44228e+06 24.15
38 1385 6663.33 7.2011e+06 3.22876e+06 24.1501
39 1419.44 6657.75 6.72788e+06 3.01658e+06 24.15
40 1453.82 6652.83 6.2329e+06 2.79464e+06 24.15
41 1488.19 6647.92 5.74338e+06 2.57516e+06 24.15
42 1514.21 6644.73 5.34461e+06 2.39636e+06 24.15
43 1540.22 6641.54 4.96003e+06 2.22393e+06 24.15
44 1566.24 6641.37 4.43051e+06 1.98651e+06 24.1501
45 1592.25 6641.2 3.94905e+06 1.77063e+06 24.15
46 1618.43 6643.67 3.38613e+06 1.51824e+06 24.15
47 1644.61 6646.15 2.86941e+06 1.28655e+06 24.1499
48 1670.8 6648.63 2.35826e+06 1.05737e+06 24.15
49 1696.98 6651.11 1.8404e+06 825180 24.15
50 1736.58 6658.06 909866 407956 24.15
51 1776.19 6665 527281 0 0
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Group 1 with tension crack - G1 wo tension crack

Global Minimum Query (spencer) - Safety Factor: 2.25187

Slice  Number X  coordinate  [ft]
Y  coordinate - Bottom  

[ft]
Interslice  Normal Force  

[lbs]
Interslice  Shear Force  

[lbs]
Interslice  Force Angle  

[deg]
1 163.663 7581.89 0 0 0
2 190.019 7538.52 -207182 -89955.4 23.4698
3 216.409 7496.65 -298156 -129455 23.4698
4 242.798 7458.39 -287706 -124918 23.4698
5 269.188 7420.14 -194762 -84562.9 23.4698
6 295.572 7385.19 -34283.9 -14885.6 23.4698
7 321.956 7350.25 200455 87034.6 23.4698
8 348.34 7317.5 490318 212889 23.4698
9 374.725 7284.75 849028 368635 23.4697
10 402.777 7252.64 1.26172e+06 547821 23.4698
11 430.83 7220.52 1.71474e+06 744515 23.4698
12 486.936 7162.49 2.61646e+06 1.13603e+06 23.4698
13 512.286 7138.84 3.00563e+06 1.305e+06 23.4698
14 537.637 7115.19 3.41297e+06 1.48186e+06 23.4698
15 563.926 7092.33 3.81064e+06 1.65452e+06 23.4697
16 590.215 7069.47 4.22398e+06 1.83399e+06 23.4698
17 615.716 7048.73 4.59663e+06 1.99579e+06 23.4698
18 641.218 7027.98 4.98011e+06 2.16229e+06 23.4698
19 689.916 6989.41 5.70809e+06 2.47837e+06 23.4698
20 714.265 6970.79 6.06265e+06 2.63231e+06 23.4697
21 738.613 6952.16 6.42497e+06 2.78963e+06 23.4698
22 777.738 6924.93 6.92118e+06 3.00507e+06 23.4697
23 816.862 6897.7 7.43025e+06 3.22611e+06 23.4698
24 855.987 6873.38 7.82751e+06 3.39859e+06 23.4698
25 895.112 6849.07 8.23663e+06 3.57622e+06 23.4698
26 921.938 6832.84 8.49945e+06 3.69033e+06 23.4697
27 948.765 6816.61 8.76185e+06 3.80427e+06 23.4698
28 986.133 6795 9.0898e+06 3.94666e+06 23.4698
29 1001.84 6785.91 9.22453e+06 4.00515e+06 23.4697
30 1029.26 6772.08 9.34582e+06 4.05782e+06 23.4698
31 1056.69 6758.24 9.46026e+06 4.10751e+06 23.4698
32 1084.53 6745.28 9.52432e+06 4.13532e+06 23.4698
33 1112.38 6732.33 9.58994e+06 4.16381e+06 23.4698
34 1153.33 6717.65 9.44881e+06 4.10253e+06 23.4698
35 1194.28 6702.96 9.30361e+06 4.03949e+06 23.4698
36 1235.22 6691.4 8.98852e+06 3.90268e+06 23.4698
37 1276.17 6679.84 8.68113e+06 3.76922e+06 23.4698
38 1318.44 6671.98 8.14423e+06 3.5361e+06 23.4697
39 1360.71 6664.12 7.61912e+06 3.30811e+06 23.4698
40 1402.98 6657.39 7.0354e+06 3.05466e+06 23.4697
41 1445.25 6650.66 6.46415e+06 2.80664e+06 23.4698
42 1479.36 6645.87 5.97859e+06 2.59582e+06 23.4698
43 1513.46 6641.08 5.49527e+06 2.38596e+06 23.4697
44 1547.56 6638.3 4.91768e+06 2.13518e+06 23.4697
45 1581.67 6635.51 4.39548e+06 1.90845e+06 23.4697
46 1615.77 6638.85 3.63273e+06 1.57728e+06 23.4698
47 1649.88 6642.18 2.95351e+06 1.28237e+06 23.4698
48 1681.83 6646.72 2.25315e+06 978285 23.4698
49 1713.78 6651.25 1.55342e+06 674472 23.4698
50 1744.98 6658.13 763555 331524 23.4698
51 1776.19 6665 527281 0 0

32/40

Wednesday, August 9, 2023CHMRP - South Wall_TD



Group 1 with tension crack - G1 w tc, 0.065 horiz seis

Global Minimum Query (spencer) - Safety Factor: 1.99678

Slice  Number X  coordinate  [ft]
Y  coordinate - Bottom  

[ft]
Interslice  Normal Force  

[lbs]
Interslice  Shear Force  

[lbs]
Interslice  Force Angle  

[deg]
1 226.129 7443.63 0 0 0
2 269.698 7387.38 182642 101775 29.1282
3 305.845 7342.94 460167 256424 29.1284
4 334.718 7309.58 749034 417392 29.1283
5 363.591 7276.23 1.10903e+06 617995 29.1283
6 394.393 7243.3 1.53348e+06 854515 29.1283
7 425.195 7210.37 2.00392e+06 1.11667e+06 29.1284
8 456.227 7180.44 2.45854e+06 1.37e+06 29.1284
9 487.259 7150.52 2.94304e+06 1.63998e+06 29.1283
10 512.419 7127.49 3.33135e+06 1.85636e+06 29.1283
11 537.579 7104.47 3.73662e+06 2.0822e+06 29.1284
12 563.007 7082.09 4.14214e+06 2.30817e+06 29.1283
13 588.434 7059.7 4.56313e+06 2.54276e+06 29.1283
14 633.665 7024 5.23175e+06 2.91534e+06 29.1283
15 656.324 7007.11 5.5475e+06 3.09129e+06 29.1283
16 678.983 6990.22 5.86947e+06 3.2707e+06 29.1283
17 724.338 6958.67 6.45346e+06 3.59612e+06 29.1283
18 747.015 6943.31 6.73687e+06 3.75405e+06 29.1283
19 769.692 6927.96 7.02421e+06 3.91417e+06 29.1283
20 812.41 6899.03 7.57612e+06 4.22172e+06 29.1283
21 855.127 6871.08 8.10376e+06 4.51574e+06 29.1283
22 897.845 6845.36 8.55515e+06 4.76727e+06 29.1283
23 940.562 6820.65 8.96377e+06 4.99497e+06 29.1283
24 964.965 6808.14 9.12138e+06 5.0828e+06 29.1283
25 989.368 6795.63 9.28342e+06 5.17309e+06 29.1283
26 990.646 6795 9.29024e+06 5.17689e+06 29.1283
27 1014.41 6783.33 9.40802e+06 5.24253e+06 29.1283
28 1038.17 6771.66 9.51354e+06 5.30132e+06 29.1283
29 1062.58 6761.39 9.53307e+06 5.31221e+06 29.1283
30 1086.98 6751.12 9.55438e+06 5.32408e+06 29.1283
31 1111.46 6741.99 9.51158e+06 5.30023e+06 29.1283
32 1135.93 6732.87 9.46784e+06 5.27586e+06 29.1283
33 1165.52 6722.77 9.36e+06 5.21577e+06 29.1283
34 1195.11 6712.68 9.24711e+06 5.15286e+06 29.1283
35 1233.11 6702.64 8.93877e+06 4.98104e+06 29.1283
36 1271.1 6692.61 8.63613e+06 4.8124e+06 29.1283
37 1309.09 6684.87 8.20778e+06 4.5737e+06 29.1283
38 1347.07 6677.14 7.78736e+06 4.33943e+06 29.1283
39 1377.48 6671.3 7.43561e+06 4.14342e+06 29.1283
40 1407.88 6665.47 7.08741e+06 3.94939e+06 29.1283
41 1438.29 6659.63 6.74487e+06 3.75851e+06 29.1283
42 1483.9 6652.84 6.12818e+06 3.41487e+06 29.1283
43 1529.51 6646.04 5.52096e+06 3.0765e+06 29.1283
44 1557.33 6645.65 4.93292e+06 2.74882e+06 29.1283
45 1585.15 6645.26 4.39298e+06 2.44794e+06 29.1283
46 1612.98 6644.86 3.91905e+06 2.18385e+06 29.1283
47 1640.8 6647.68 3.29758e+06 1.83754e+06 29.1283
48 1668.62 6650.5 2.68517e+06 1.49629e+06 29.1284
49 1696.44 6653.31 2.05744e+06 1.14649e+06 29.1283
50 1736.31 6659.16 1.03349e+06 575902 29.1283
51 1776.19 6665 527281 0 0
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Discharge Sections

Entity Information
Group 1 with tension crack

Shared Entities

Type Coordinates (x,y)
0, 6500
1890, 6500
1890, 6665
1871.7, 6665
1838.13, 6665
1799.51, 6665
1776.19, 6665
1763.48, 6676.76
1737.91, 6700.43
1702.66, 6733.05
1670.28, 6763.02
1630.23, 6800.09
1625.65, 6803.06
1623.98, 6804.09
1622.67, 6805
1620.02, 6807.04
1616.97, 6809.29
1616.07, 6810
1611.68, 6813.39
1609.67, 6815
1608.43, 6815.99
1603.42, 6820
1601.14, 6821.83
1597.23, 6825
1596.26, 6826.39
1593.83, 6830
1591.51, 6833.85
1590.77, 6835
1589.29, 6837.31
1587.44, 6840
1586.92, 6841.23
1585.21, 6845
1584.75, 6846.29
1583.68, 6850
1582.59, 6853.48
1582.15, 6855
1580.48, 6859.56
1580.3, 6860
1579.82, 6861.17
1579.65, 6861.58
1578.23, 6865
1577.47, 6866.13
1574.64, 6870
1574.14, 6870.52
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1569.06, 6875
1567.8, 6876.02
1567.39, 6876.36
1563.19, 6880
1560.16, 6882.67
1557.61, 6885
1555.93, 6887.19
1553.92, 6890
1551.39, 6894.36
1551.01, 6895
1550.72, 6895.48
1547.97, 6900
1546.37, 6902.25
1544.31, 6905
1541.08, 6909.82
1540.95, 6910
1540.9, 6910.1
1538.24, 6915
1536.96, 6917.19
1535.33, 6920
1531.73, 6924.85
1531.61, 6925
1531.43, 6925.19
1526.9, 6930
1523.58, 6933.07
1521.34, 6935
1520.79, 6935.52
1516.06, 6940
1514.14, 6941.51
1509.82, 6945
1505.68, 6946.68
1498.24, 6950
1492.45, 6953.81
1490.51, 6955
1488.12, 6955
1483.22, 6955
1480.92, 6955
1479.13, 6955
1476.36, 6955
1475.54, 6954.85
1459.35, 6953.81
1456.62, 6953.91
1446.26, 6955
1444.15, 6955
1443.86, 6955
1442.26, 6955.62
1438.54, 6957.04
1432.79, 6960
1431.57, 6961.78
1429.55, 6965
1427.67, 6968.8
1427.1, 6970
1425.36, 6973.79
1424.8, 6975
1424.52, 6975.44
1421.54, 6980
1415.73, 6985
1411.56, 6985
1409.5, 6985
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1406.54, 6985
1405.02, 6985
1404.76, 6985
1404.46, 6985
1403.22, 6985
1402.34, 6985
1401.67, 6985
1389.28, 6986.35
1388.14, 6986.51
1387.5, 6986.6
1384.93, 6986.97
1380.98, 6987.55
1374.68, 6988.53
1365.6, 6990
1357.85, 6992.2
1349.4, 6995
1344.41, 6997.1
1343.11, 6997.64
1337.48, 7000
1335.84, 7000.71
1325.64, 7005
1320.84, 7007.1
1314.24, 7010
1310.12, 7014.75
1309.89, 7015
1308.71, 7015
1305.94, 7015
1304.73, 7015
1304.62, 7015
1303.18, 7015
1294.25, 7017.02
1281.35, 7020
1273.76, 7024.3
1272.33, 7025
1271.06, 7027.32
1269.35, 7030
1268.14, 7032.96
1267.3, 7035
1266.96, 7035.85
1265, 7040
1261.42, 7044.81
1261.28, 7045
1261.16, 7045.14
1257.1, 7050
1253.71, 7054
1252.86, 7055
1251.78, 7056.24
1249.03, 7060
1245.68, 7063.16
1243.9, 7065
1233.52, 7068.16
1227.07, 7070
1219.74, 7074.24
1219.52, 7074.36
1218.45, 7075
1212.45, 7079.43
1211.61, 7080.05
1211.2, 7080.37
1208.39, 7082.49
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External Boundary

1205.1, 7085
1202.83, 7086.54
1197.84, 7090
1197.13, 7090.49
1190.91, 7095
1184.27, 7099.92
1184.17, 7100
1184.03, 7100.12
1182.04, 7102.05
1178.7, 7105
1174.63, 7109.61
1174.29, 7110
1174.09, 7110.28
1170.75, 7115
1169.25, 7117.79
1168, 7120
1166.29, 7123.71
1165.6, 7124.67
1165.41, 7125
1162.81, 7129.2
1162.18, 7130
1159.7, 7132.74
1158.89, 7133.72
1157.96, 7135
1152.68, 7138.19
1150.18, 7140
1146.55, 7143.51
1144.96, 7145
1143.84, 7145.96
1138.66, 7150
1137.99, 7150.56
1133.6, 7155
1132.17, 7157.01
1129.94, 7160
1124.72, 7164.64
1124.32, 7165
1121.08, 7167.76
1118.49, 7170
1116.77, 7171.57
1114.05, 7173.59
1112.24, 7175
1107.13, 7178.89
1106.22, 7179.53
1105.62, 7180
1102.08, 7182.38
1098.68, 7185
1097.48, 7185.99
1092.73, 7190
1087.84, 7193.85
1087.52, 7194.1
1086.35, 7195
1082.65, 7197.53
1079.04, 7200
1078.86, 7200
1078.2, 7200.37
1070.21, 7205
1068.55, 7205.88
1061.34, 7210
1056.08, 7213.23
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1052.95, 7215
1049.27, 7217.61
1045.72, 7220
1039.62, 7224.7
1039.24, 7225
1038.47, 7225.6
1032.61, 7230
1029.98, 7232.15
1026.17, 7235
1024.14, 7238.71
1023.45, 7240
1021.25, 7244.02
1020.73, 7245
1020.34, 7245.54
1017.24, 7250
1015.38, 7252.57
1013.56, 7255
1010.69, 7259.21
1010.13, 7260
1009.83, 7260.45
1006.73, 7265
1003.33, 7268.82
1002.89, 7269.28
1002.66, 7269.5
1002.22, 7270
1001.46, 7271.13
998.723, 7275
998.273, 7276.1
996.672, 7280
995.229, 7283.02
994.235, 7285
991.406, 7289.22
990.853, 7290
990.615, 7290.41
987.948, 7295
987.043, 7297.26
985.968, 7300
985, 7301.68
982.056, 7305
981.379, 7305
977.89, 7305
977.66, 7305
977.452, 7305
976.834, 7305
976.217, 7305
976.084, 7305
975.675, 7305
970.669, 7305
969.594, 7305
966.076, 7308.07
963.934, 7308.29
957.394, 7310
956.475, 7310
955.329, 7310
954.607, 7310
954.172, 7310
952.191, 7310
952.036, 7310
946.562, 7313.25
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943.699, 7315
943.574, 7315.11
943.189, 7315.25
934.736, 7320
933.546, 7320.71
927.35, 7325
925.409, 7326.43
918.578, 7330
917.931, 7330
917.467, 7330
912.312, 7334.35
911.358, 7335
911.188, 7335
908.549, 7337.69
904.642, 7339.97
904.378, 7340
901.133, 7340
899.434, 7341.76
894.866, 7345.06
892.302, 7350
889.294, 7350
887.336, 7350
883.688, 7350
883.108, 7350
877.726, 7352.98
874.13, 7354.53
873.095, 7355
872.322, 7356.29
870.428, 7360
870.257, 7360
869.164, 7360
868.465, 7360
860.99, 7360
859.265, 7360
828.116, 7376.37
785.101, 7398.97
746.882, 7419.06
689.691, 7449.11
630.56, 7480.19
583.691, 7504.82
544.772, 7524.35
503.861, 7544.88
456.438, 7568.68
423.402, 7585.27
383.876, 7605.1
348.943, 7605.1
313.29, 7605.1
255.784, 7605.1
218.38, 7605.1
162.007, 7581.19
113.213, 7560.49
61.2296, 7538.44
1.97e-14, 7512.47

Scenario-based Entities
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Type
Coordinates 

(x,y)
Master Scenario

G1 wo tension 
crack

G1 w tc, 0.065 
horiz seis

Water Table

-38.0003, 6857.31
293.336, 6818.59
792.82, 6795
1948.27, 6795

Diamond Tail 
Sandstone

Assigned to:

Diamond Tail 
Sandstone

Assigned to:

Diamond Tail 
Sandstone

Assigned to:
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Slide2 Analysis Information

CHMRP - East Wall_TD

Project Summary
File Name: CHMRP - East Wall_TD.slmd
Slide2 Modeler Version: 9.028
Project Title: Slide2 - An Interactive Slope Stability Program
Date Created: 7/25/2023, 4:18:48 PM

Currently Open Scenarios

Group Name Scenario Name Global Minimum Compute Time
Group 3 with 
TC Master Scenario

Spencer: 2.519440
00h:00m:23.15s

G3 without TC Spencer: 2.549900 00h:00m:29.319s
G3 with TC, 0.065 
horizontal

Spencer: 2.282870 00h:00m:33.737s
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General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

5/39

Wednesday, August 9, 2023CHMRP - East Wall_TD



Analysis Options
All Open Scenarios

Slices Type: Vertical
Analysis Methods Used

Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

 Create Interslice boundaries at intersections with 
water tables and piezos: 

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes
Eliminate vertical segments in non-circular search Yes
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Groundwater Analysis
All Open Scenarios

Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Advanced Groundwater Method: None
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Random Numbers
All Open Scenarios

Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3
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Surface Options
All Open Scenarios

Search Method: Cuckoo Search
Initial # of Surface Vertices: 12
Maximum Iterations: 500
Number of Nests: 50
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined
Convex Surfaces Only: Enabled
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Seismic Loading
Group 3 with TC - G3 with TC, 0.065 horizontal

Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.065

All other Scenarios

Advanced seismic analysis: No
Staged pseudostatic analysis: No
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Materials

Diamond Tail Sandstone

Color

Strength Type Shear/Normal Function
Unit Weight 160 lbs/ft3
Shear/Normal Function CNI Nonlinear
Water Surface Assigned per scenario
Hu Type Custom
Hu 1
Specify alternate strength type above water surface No

Shear Normal Functions

Name: CNI Nonlinear
Effective Normal (psf) Shear (psf)

-8705.76 0.287098
-8270.47 1780.51
-7399.9 3808.18
-6529.32 5423
-5658.74 6844.82
-4788.17 8145
-3917.59 9358.37
-3047.02 10505.2
-2176.44 11598.8
-1305.86 12648.2
0 14153.8
2091.28 16427.6
4182.56 18568.8
6273.85 20605.1
8365.13 22555.4
10456.4 24433.3
12547.7 26248.9
14639 28010.3
16730.3 29723.7
18821.5 31394.1
20912.8 33025.9
23004.1 34622.6
25095.4 36187.1
27186.7 37722.1
29277.9 39229.7
31369.2 40712
33460.5 42170.6
35551.8 43607.2
37643.1 45022.9
39734.4 46419.1
41825.6 47796.9
43916.9 49157.2
46008.2 50500.9
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48099.5 51829
50190.8 53142
52282 54440.8
54373.3 55725.9
56464.6 56998
58555.9 58257.5
60647.2 59505
62738.5 60741
75286.1 67937.6
87833.8 74809.2
100382 81410.2
112929 87781
125477 93952
138025 99947.7
150572 105787
163120 111487
175668 117059
188215 122516
200763 127867
213311 133119
225858 138282
238406 143359
250954 148358
263501 153283
276049 158139
288597 162929
301145 167657
313692 172327
326240 176941
347153 184514
368066 191952
388978 199263
409891 206457
430804 213541
451717 220522
472630 227406
493542 234198
514455 240904
535368 247527
556281 254073
577194 260544
598107 266945
619019 273278
639932 279547
660845 285753
681758 291900
702671 297990
723583 304025
744496 310008
765409 315939
786322 321821
807235 327656
828148 333444
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849060 339189
869973 344890
890886 350550

Materials In Use

Material Group 3 with TC G3 without TC
G3 with TC, 0.065 

horizontal
Diamond Tail 
Sandstone 
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Global Minimums
Group 3 with TC - Master Scenario

Method: spencer

FS 2.519440
Axis Location: 1496.876, 7871.266
Left Slip Surface Endpoint: 470.619, 7151.039
Right Slip Surface Endpoint: 1381.455, 6664.995
Left Slope Intercept: 470.619 7240.883
Right Slope Intercept: 1381.455 6795.000
Resisting Moment: 4.90335e+10 lb-ft
Driving Moment: 1.9465e+10 lb-ft
Resisting Horizontal Force: 3.20316e+07 lb
Driving Horizontal Force: 1.27157e+07 lb
Total Slice Area: 216120 ft2
Surface Horizontal Width: 910.836 ft
Surface Average Height: 237.276 ft

Group 3 with TC - G3 without TC

Method: spencer

FS 2.549900
Axis Location: 1475.151, 7910.141
Left Slip Surface Endpoint: 422.816, 7238.009
Right Slip Surface Endpoint: 1381.455, 6664.995
Left Slope Intercept: 422.816 7238.009
Right Slope Intercept: 1381.455 6795.000
Resisting Moment: 5.24141e+10 lb-ft
Driving Moment: 2.05554e+10 lb-ft
Resisting Horizontal Force: 3.30254e+07 lb
Driving Horizontal Force: 1.29516e+07 lb
Total Slice Area: 223013 ft2
Surface Horizontal Width: 958.639 ft
Surface Average Height: 232.635 ft

Group 3 with TC - G3 with TC, 0.065 horizontal

Method: spencer
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FS 2.282870
Axis Location: 1493.925, 7876.546
Left Slip Surface Endpoint: 470.011, 7122.425
Right Slip Surface Endpoint: 1381.455, 6664.995
Left Slope Intercept: 470.011 7240.730
Right Slope Intercept: 1381.455 6795.000
Resisting Moment: 4.89708e+10 lb-ft
Driving Moment: 2.14646e+10 lb-ft
Resisting Horizontal Force: 3.24498e+07 lb
Driving Horizontal Force: 1.42232e+07 lb
Total Slice Area: 220647 ft2
Surface Horizontal Width: 911.444 ft
Surface Average Height: 242.085 ft
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Global Minimum Coordinates
Group 3 with TC - Master Scenario

Method: spencer

X Y
470.619 7151.04
492.75 7119.73
514.881 7089.29
537.012 7059.33
559.737 7030.51
587.209 6997.02
614.656 6965.35
642.374 6934.46
670.093 6904.71
697.324 6875.91
724.554 6848.98
744.379 6830.96
788.003 6794.02
831.627 6762.11
866.524 6740.26
901.422 6721.17
936.465 6703.02
971.508 6686.9
1004.34 6675.11
1037.17 6665.56
1071.65 6659.61
1106.14 6658.21
1140.54 6656.8
1174.94 6655.4
1201.96 6654.97
1240.01 6655.79
1278.06 6657.2
1316.11 6659.25
1354.16 6662.38
1381.46 6664.99
1381.46 6795

Group 3 with TC - G3 without TC

Method: spencer
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X Y
422.816 7238.01
444.565 7194.53
475.727 7145.19
506.884 7100.24
540.046 7053.71
573.203 7012.06
602.918 6975.13
632.63 6941.03
660.918 6908.59
689.207 6878.48
716.162 6849.8
743.117 6823.26
776.727 6794.54
816.15 6766.17
855.57 6739.9
886.539 6722.03
917.505 6705.53
948.472 6689.16
979.436 6675.04
1010.44 6665.1
1041.67 6657.79
1079.76 6653.27
1117.41 6651.91
1155 6650.55
1192.83 6649.75
1242.79 6651.25
1292.68 6654.55
1338.26 6659.31
1381.46 6664.99
1381.46 6795

Group 3 with TC - G3 with TC, 0.065 horizontal

Method: spencer
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X Y
470.011 7122.42
490.142 7095.27
510.273 7068.13
538.958 7032.88
567.639 7000.65
587.789 6978.7
607.665 6957.05
647.429 6915.63
676.585 6886.82
705.742 6858.57
730.458 6835.53
755.174 6814.77
786.989 6788.55
818.8 6766.8
846.652 6749.07
874.501 6734.71
903.475 6721.14
932.449 6708.16
961.424 6695.17
990.391 6683.48
1030.57 6673.28
1070.76 6664.45
1113.45 6660.86
1168.01 6656.96
1222.57 6655.55
1258.24 6655.51
1294.4 6656.79
1338.92 6660.26
1381.46 6664.99
1381.46 6795
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Global Minimum Support Data
All Open Scenarios

No Supports Present
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Valid and Invalid Surfaces
Group 3 with TC - Master Scenario

Method: spencer

Number of Valid Surfaces: 20995
Number of Invalid Surfaces: 4061

Error Codes
Error Code -108 reported for 123 surfaces
Error Code -109 reported for 1 surface
Error Code -111 reported for 538 surfaces
Error Code -113 reported for 611 surfaces
Error Code -121 reported for 845 surfaces
Error Code -1000 reported for 1943 surfaces

Group 3 with TC - G3 without TC

Method: spencer

Number of Valid Surfaces: 21854
Number of Invalid Surfaces: 3203

Error Codes
Error Code -108 reported for 85 surfaces
Error Code -111 reported for 1188 surfaces
Error Code -121 reported for 781 surfaces
Error Code -124 reported for 2 surfaces
Error Code -1000 reported for 1147 surfaces

Group 3 with TC - G3 with TC, 0.065 horizontal

Method: spencer

Number of Valid Surfaces: 20566
Number of Invalid Surfaces: 4492

Error Codes
Error Code -108 reported for 73 surfaces
Error Code -109 reported for 1 surface
Error Code -111 reported for 941 surfaces
Error Code -113 reported for 663 surfaces
Error Code -121 reported for 1174 surfaces
Error Code -1000 reported for 1640 surfaces

Error Code Descriptions
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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).
-109 = Soiltype for slice base not located. This error should occur very rarely, if at all. It may occur if a  
very low number of slices is combined with certain soil geometries, such that the midpoint of a slice base  
is actually outside the soil region,even though the slip surface is wholly within the soil region.
-111 = Safety factor equation did not converge
-113 = Surface intersects outside slope limits.
-121 = Concave failure surface, only convex surfaces have been defined as being allowed.
-124 = A slice has a width less than the minimum acceptable value.
-1000 = No valid slip surface is generated
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Slice Data
Group 3 with TC - Master Scenario

Global Minimum Query (spencer) - Safety Factor: 2.51944

Slice  
Number Width  [ft]

Weight  
[lbs]

Angle  of 
Slice Base  

[deg]

Base  
Material 

Base  
Cohesion  

[psf]

Base  
Friction 
Angle  
[deg]

Shear  
Stress  
[psf]

Shear  
Strength  

[psf]

Base  
Normal 
Stress  
[psf]

Pore  
Pressure  

[psf]

Effective  
Normal 
Stress  
[psf]

Base  
Vertical 
Stress  
[psf]

Effective  
Vertical 
Stress  
[psf]

1 22.1308 381333 -54.7499
 Diamond 
Tail 
Sandstone 

14496.2 44.237 8007.69 20174.9 5832.01 0 5832.01 17162.6 17162.6

2 22.1309 502525 -53.9799
 Diamond 
Tail 
Sandstone 

15043.9 41.9223 9131.52 23006.3 8867.29 0 8867.29 21426.5 21426.5

3 22.131 621234 -53.5405
 Diamond 
Tail 
Sandstone 

15355 40.9647 10170.6 25624.1 11828 0 11828 25593 25593

4 22.725 745064 -51.7479
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 11273.9 28404 15119.5 0 15119.5 29419.4 29419.4

5 27.4722  1.037e+06 -50.6342
 Diamond 
Tail 
Sandstone 

16360 38.617 12329.1 31062.5 18406.4 0 18406.4 33434.4 33434.4

6 13.7233 571898 -49.0872
 Diamond 
Tail 
Sandstone 

17059.4 37.361 13273.4 33441.6 21457.2 0 21457.2 36773.6 36773.6

7 13.7233 606491 -49.0872
 Diamond 
Tail 
Sandstone 

17059.4 37.361 13718.6 34563.1 22926.2 0 22926.2 38756.2 38756.2

8 13.8594 647013 -48.1023
 Diamond 
Tail 
Sandstone 

17412.8 36.8007 14323 36085.9 24960.2 0 24960.2 40924.7 40924.7

9 13.8594 679348 -48.1023
 Diamond 
Tail 
Sandstone 

17767.5 36.2781 14728.4 37107.4 26349.2 0 26349.2 42765.6 42765.6

10 13.8595 705990 -47.0182
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 15256.3 38437.3 28178.7 0 28178.7 44549.5 44549.5

11 13.8595 735232 -47.0182
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 15622.4 39359.6 29461.2 0 29461.2 46224.8 46224.8

12 13.6152 755307 -46.6103
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 16115.6 40602.3 31214.5 0 31214.5 48262.4 48262.4

13 13.6152 783057 -46.6103
 Diamond 
Tail 
Sandstone 

18832.4 34.8953 16462.6 41476.6 32465.3 0 32465.3 49880.4 49880.4

14 27.2305 1.59475e+
06 

-44.6799
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 17013.4 42864.3 34470.3 0 34470.3 51294.7 51294.7

15 19.8249 1.17355e+
06 

-42.2646
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17581.8 44296.2 36569.6 0 36569.6 52547.9 52547.9

16 42.4626 2.48122e+
06 

-40.2623
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17818.2 44891.9 37449.5 0 37449.5 52540.3 52540.3

17 1.16119 64309.1 -40.2623
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 17253.5 43469.2 35381.6 30.6156 35350.9 49994.1 49963.5

18 21.812 1.20079e+
06 

-36.1838
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17776.9 44787.9 37854.8 559.081 37295.8 50857.9 50298.8

19 21.812 1.1929e+0
6 

-36.1838
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17455.5 43978 37654.3 1554.64 36099.6 50422.2 48867.5

20 17.4486 941756 -32.0432
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17811.3 44874.6 39817.2 2393.17 37424 50965.6 48572.4
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21 17.4486 920693 -32.0432
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17389.9 43812.9 38930.4 3074.67 35855.7 49815 46740.3

22 17.4487 886078 -28.6891
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17366.8 43754.5 39482.8 3713.33 35769.5 48986.5 45273.2

23 17.4487 844302 -28.6891
 Diamond 
Tail 
Sandstone 

18832.4 34.8953 16692.9 42056.7 37606.3 4309.16 33297.1 46741.2 42432.1

24 17.5216 851283 -27.3758
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 16791.5 42305.2 38546.5 4890.15 33656.4 47241.4 42351.2

25 17.5216 875915 -27.3758
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 16948.3 42700.3 39687.9 5456.3 34231.6 48464 43007.7

26 17.5216 897500 -24.7104
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17519.1 44138.3 42327.4 5990.94 36336.4 50389.1 44398.1

27 17.5216 879958 -24.7104
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 17159.6 43232.5 41500.5 6494.06 35006.4 49396.8 42902.7

28 16.4155 788952 -19.7461
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17362.5 43743.8 42683.1 6929.47 35753.6 48915.6 41986.1

29 16.4155 673022 -19.7461
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 15535.1 39139.7 36450.2 7297.16 29153 42026.6 34729.5

30 16.4156 640168 -16.2251
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 15463 38958.2 36531.3 7630.05 28901.3 41031.1 33401

31 16.4156 632398 -16.2251
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 15250 38421.5 36085 7928.13 28156.9 40522.8 32594.7

32 17.2412 632198 -9.77987
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 15677.6 39498.8 37827.5 8169.89 29657.6 40529.8 32359.9

33 17.2412 538967 -9.77987
 Diamond 
Tail 
Sandstone 

17412.8 36.8007 14053.9 35407.9 32409.2 8355.34 24053.9 34831.7 26476.3

34 17.2414 460517 -2.33561
 Diamond 
Tail 
Sandstone 

17059.4 37.361 13719.2 34564.7 31398.3 8470 22928.3 31957.9 23487.9

35 17.2414 432361 -2.33561
 Diamond 
Tail 
Sandstone 

17059.4 37.361 13155.3 33144.1 29581.5 8513.88 21067.6 30118 21604.2

36 17.201 432484 -2.33561
 Diamond 
Tail 
Sandstone 

17059.4 37.361 13162.6 33162.3 29649.2 8557.71 21091.4 30186 21628.3

37 17.201 434397 -2.33561
 Diamond 
Tail 
Sandstone 

17059.4 37.361 13185 33218.8 29766.9 8601.49 21165.4 30304.7 21703.2

38 17.201 424842 -2.33561
 Diamond 
Tail 
Sandstone 

16708 37.9642 12980.2 32702.8 29144 8645.26 20498.7 29673.4 21028.2

39 17.201 391014 -2.33561
 Diamond 
Tail 
Sandstone 

16360 38.617 12285.2 30951.7 26956.6 8689.04 18267.6 27457.7 18768.7

40 27.0165 574652 -0.914772
 Diamond 
Tail 
Sandstone 

16360 38.617 12019.4 30282.2 26153.8 8724.39 17429.5 26345.8 17621.4

41 19.0248 378399 1.24205
 Diamond 
Tail 
Sandstone 

16360 38.617 11912.1 30011.8 25815.9 8724.98 17090.9 25557.7 16832.7

42 19.0248 355411 1.24205
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 11533.6 29058.2 24617.2 8699.24 15917.9 24367.1 15667.9

43 19.0248 331979 2.12176
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 11271.2 28397.1 23775.5 8664.38 15111.1 23357.9 14693.6

44 19.0248 308101 2.12176
 Diamond 
Tail 
Sandstone 

15680.8 40.1054 10864.5 27372.4 22502 8620.4 13881.6 22099.5 13479.1

45 19.0251 283741 3.08498
 Diamond 
Tail 
Sandstone 

15680.8 40.1054 10578.7 26652.5 21593.2 8566.42 13026.8 21023.1 12456.7
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46 19.0251 258887 3.08498
 Diamond 
Tail 
Sandstone 

15355 40.9647 10137.2 25540.1 20233.7 8502.43 11731.2 19687.3 11184.9

47 19.0251 233213 4.70056
 Diamond 
Tail 
Sandstone 

15355 40.9647 9893.17 24925.3 19444.7 8421.64 11023 18631.2 10209.6

48 19.0251 206719 4.70056
 Diamond 
Tail 
Sandstone 

15043.9 41.9223 9397.23 23675.8 17936.8 8324.02 9612.8 17164.1 8840.11

49 13.65 131791 5.46394
 Diamond 
Tail 
Sandstone 

15043.9 41.9223 9057.14 22818.9 16893 8234.48 8658.55 16026.7 7792.2

50 13.65 117752 5.46394
 Diamond 
Tail 
Sandstone 

14754.2 43.0021 8866.31 22338.1 16285.2 8153 8132.19 15437.1 7284.09
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Group 3 with TC - G3 without TC

Global Minimum Query (spencer) - Safety Factor: 2.5499

Slice  
Number Width  [ft]

Weight  
[lbs]

Angle  of 
Slice Base  

[deg]

Base  
Material 

Base  
Cohesion  

[psf]

Base  
Friction 
Angle  
[deg]

Shear  
Stress  
[psf]

Shear  
Strength  

[psf]

Base  
Normal 
Stress  
[psf]

Pore  
Pressure  

[psf]

Effective  
Normal 
Stress  
[psf]

Base  
Vertical 
Stress  
[psf]

Effective  
Vertical 
Stress  
[psf]

1 21.749 77395.7 -63.4264
 Diamond 
Tail 
Sandstone 

14222.3 50.3215 4578.79 11675.4 -2112.83 0 -2112.83 7041.31 7041.31

2 15.5808 142534 -57.7246
 Diamond 
Tail 
Sandstone 

14153.8 47.3946 6061.33 15455.8 1197.47 0 1197.47 10794.7 10794.7

3 15.5808 206806 -57.7246
 Diamond 
Tail 
Sandstone 

14286.4 45.6759 6866.76 17509.6 3148.01 0 3148.01 14020.5 14020.5

4 15.5788 272975 -55.2722
 Diamond 
Tail 
Sandstone 

14496.2 44.237 7927.79 20215.1 5873.26 0 5873.26 17310.6 17310.6

5 15.5788 334468 -55.2722
 Diamond 
Tail 
Sandstone 

14754.2 43.0021 8672.43 22113.8 7891.68 0 7891.68 20403.3 20403.3

6 16.5808 424422 -54.5224
 Diamond 
Tail 
Sandstone 

15043.9 41.9223 9525.27 24288.5 10295.2 0 10295.2 23660.2 23660.2

7 16.5808 489713 -54.5224
 Diamond 
Tail 
Sandstone 

15355 40.9647 10233.6 26094.6 12369.9 0 12369.9 26728.8 26728.8

8 16.5787 547864 -51.4743
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 11292.1 28793.6 15595 0 15595 29778 29778

9 16.5787 602839 -51.4743
 Diamond 
Tail 
Sandstone 

16360 38.617 11888.2 30313.8 17469 0 17469 32400.8 32400.8

10 14.8573 586726 -51.1841
 Diamond 
Tail 
Sandstone 

16708 37.9642 12486.2 31838.5 19391.1 0 19391.1 34912 34912

11 14.8573 630420 -51.1841
 Diamond 
Tail 
Sandstone 

17059.4 37.361 12999.5 33147.5 21072 0 21072 37231 37231

12 14.8558 672356 -48.9291
 Diamond 
Tail 
Sandstone 

17412.8 36.8007 13862.4 35347.8 23973.6 0 23973.6 39880.7 39880.7

13 14.8558 712653 -48.9291
 Diamond 
Tail 
Sandstone 

17767.5 36.2781 14335.6 36554.4 25595.7 0 25595.7 42045.8 42045.8

14 28.2888 1.45444e+
06 

-48.9105
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 14930.4 38071 27670.7 0 27670.7 44792 44792

15 28.2888 1.58617e+
06 

-46.7842
 Diamond 
Tail 
Sandstone 

18832.4 34.8953 16110.1 41079.2 31895.8 0 31895.8 49041.8 49041.8

16 26.9553 1.59796e+
06 

-46.7842
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 16656.5 42472.3 33899.7 0 33899.7 51627.3 51627.3

17 26.9544 1.62726e+
06 

-44.5476
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17262.3 44017.2 36157.5 0 36157.5 53149.3 53149.3

18 16.5363 1.00144e+
06 

-40.5164
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 18036.1 45990.2 39091.9 0 39091.9 54505.1 54505.1

19 16.5363 998236 -40.5164
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 18001.2 45901.3 38958.8 0 38958.8 54342.2 54342.2

20 0.5376 31745.8 -40.5164
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 17761.5 45290 38057.4 14.266 38043.2 53235.9 53221.7

21 19.7114 1.12666e+
06 

-35.7418
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 18132.4 46235.8 39930.9 471.199 39459.7 52980.4 52509.2

22 19.7114 1.1079e+0
6 

-35.7418
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 17733 45217.4 39290.8 1356.4 37934.4 52052.9 50696.5
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23 19.7103 1.09417e+
06 

-33.6822
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 17732.5 45216.1 40141.3 2208.85 37932.5 51959.5 49750.6

24 19.7103 1.08228e+
06 

-33.6822
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17407.7 44387.8 39733.4 3028.55 36704.8 51335 48306.5

25 15.4841 823430 -29.9833
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17487.5 44591.4 40722.7 3717.14 37005.6 50812.3 47095.2

26 15.4841 796208 -29.9833
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 16977.6 43291.1 39366.3 4274.6 35091.7 49161.7 44887.1

27 15.4833 764778 -28.0426
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 16710.5 42610 38910.8 4810.66 34100.1 47811.8 43001.2

28 15.4833 769439 -28.0426
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 16641 42432.9 39167.6 5325.29 33842.3 48031.6 42706.4

29 15.4835 789191 -27.8724
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 16809.2 42861.9 40304.9 5838.09 34466.8 49194.6 43356.5

30 15.4835 809477 -27.8724
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 16959.2 43244.2 41372.4 6349.06 35023.4 50341.4 43992.3

31 15.4818 809173 -24.5026
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 17373.1 44299.7 43399.5 6824.7 36574.8 51317.8 44493.1

32 15.4818 782939 -24.5026
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 16878.5 43038.4 41988.8 7265.01 34723.8 49681.7 42416.7

33 15.5017 722236 -17.7914
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 16903.7 43102.8 42457.9 7640.37 34817.5 47882.3 40241.9

34 15.5017 633715 -17.7914
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 15402.1 39273.9 37291 7950.78 29340.2 42233.6 34282.8

35 31.2288 1.24203e+
06 

-13.1665
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 15691.4 40011.5 38714.8 8333.91 30380.9 42385.5 34051.6

36 19.0457 684938 -6.77363
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 15531.4 39603.6 38437.9 8632.42 29805.5 40282.6 31650.2

37 19.0457 577996 -6.77363
 Diamond 
Tail 
Sandstone 

17412.8 36.8007 13826.8 35257 32625.7 8773.58 23852.2 34268 25494.5

38 18.8234 494868 -2.0678
 Diamond 
Tail 
Sandstone 

17059.4 37.361 13190.4 33634.2 30574.9 8865.37 21709.5 31051.1 22185.7

39 18.8234 490174 -2.0678
 Diamond 
Tail 
Sandstone 

17059.4 37.361 13093.9 33388.1 30294.9 8907.77 21387.1 30767.7 21859.9

40 18.799 491581 -2.0678
 Diamond 
Tail 
Sandstone 

17059.4 37.361 13115.6 33443.4 30409.8 8950.16 21459.6 30883.3 21933.1

41 18.799 485805 -2.0678
 Diamond 
Tail 
Sandstone 

17059.4 37.361 13000 33148.6 30066 8992.51 21073.5 30535.3 21542.8

42 18.9143 450848 -1.21434
 Diamond 
Tail 
Sandstone 

16708 37.9642 12431.2 31698.2 28237.4 9026.2 19211.2 28500.9 19474.7

43 18.9143 423926 -1.21434
 Diamond 
Tail 
Sandstone 

16360 38.617 11967.4 30515.8 26773.2 9051.21 17722 27026.9 17975.7

44 24.9781 526215 1.72638
 Diamond 
Tail 
Sandstone 

16360 38.617 11976.6 30539.1 26791.4 9040.23 17751.1 26430.4 17390.1

45 24.9781 485746 1.72638
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 11480.2 29273.3 25173.8 8993.26 16180.5 24827.8 15834.5

46 49.8951 841980 3.7827
 Diamond 
Tail 
Sandstone 

15680.8 40.1054 10961.8 27951.6 23435.9 8866.84 14569.1 22711.2 13844.3

47 22.7868 324457 5.96088
 Diamond 
Tail 
Sandstone 

15680.8 40.1054 10398.3 26514.5 21552.6 8689.68 12862.9 20466.9 11777.2
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48 22.7868 284606 5.96088
 Diamond 
Tail 
Sandstone 

15355 40.9647 9800.45 24990.2 19639 8541.22 11097.8 18615.7 10074.5

49 21.5987 231965 7.49683
 Diamond 
Tail 
Sandstone 

15043.9 41.9223 9388.35 23939.4 18284.7 8378.31 9906.38 17049.2 8670.91

50 21.5987 194132 7.49683
 Diamond 
Tail 
Sandstone 

14754.2 43.0021 8745.65 22300.5 16292.8 8200.95 8091.86 15141.9 6940.96
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Group 3 with TC - G3 with TC, 0.065 horizontal

Global Minimum Query (spencer) - Safety Factor: 2.28287

Slice  
Number Width  [ft]

Weight  
[lbs]

Angle  of 
Slice Base  

[deg]

Base  
Material 

Base  
Cohesion  

[psf]

Base  
Friction 
Angle  
[deg]

Shear  
Stress  
[psf]

Shear  
Strength  

[psf]

Base  
Normal 
Stress  
[psf]

Pore  
Pressure  

[psf]

Effective  
Normal 
Stress  
[psf]

Base  
Vertical 
Stress  
[psf]

Effective  
Vertical 
Stress  
[psf]

1 20.1307 431312 -53.4442
 Diamond 
Tail 
Sandstone 

14754.2 43.0021 9528.02 21751.2 7502.83 0 7502.83 20353 20353

2 20.1307 528780 -53.4442
 Diamond 
Tail 
Sandstone 

15043.9 41.9223 10447.9 23851.2 9808.24 0 9808.24 23899.1 23899.1

3 14.3426 435380 -50.8599
 Diamond 
Tail 
Sandstone 

15680.8 40.1054 11612.3 26509.3 12856.8 0 12856.8 27125.3 27125.3

4 14.3426 477880 -50.8599
 Diamond 
Tail 
Sandstone 

15680.8 40.1054 12169 27780.2 14365.7 0 14365.7 29318.2 29318.2

5 14.3406 516327 -48.3351
 Diamond 
Tail 
Sandstone 

16360 38.617 13097.4 29899.7 16950.6 0 16950.6 31669 31669

6 14.3406 553109 -48.3351
 Diamond 
Tail 
Sandstone 

16360 38.617 13580.8 31003.3 18332.1 0 18332.1 33593.8 33593.8

7 20.1503 838217 -47.4461
 Diamond 
Tail 
Sandstone 

16708 37.9642 14307.3 32661.8 20446.2 0 20446.2 36030.4 36030.4

8 19.8757 895741 -47.4461
 Diamond 
Tail 
Sandstone 

17059.4 37.361 14949.2 34127 22355 0 22355 38638.4 38638.4

9 19.882 963022 -46.1647
 Diamond 
Tail 
Sandstone 

17412.8 36.8007 15818.6 36111.9 24995 0 24995 41470.2 41470.2

10 19.882 1.02446e+
06 

-46.1647
 Diamond 
Tail 
Sandstone 

17767.5 36.2781 16381.4 37396.7 26743.3 0 26743.3 43804.7 43804.7

11 29.1565 1.59907e+
06 

-44.6647
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 17296.3 39485.1 29638.3 0 29638.3 46733.3 46733.3

12 14.578 850310 -44.0902
 Diamond 
Tail 
Sandstone 

18832.4 34.8953 18050.4 41206.8 32078.5 0 32078.5 49564.6 49564.6

13 14.578 868929 -44.0902
 Diamond 
Tail 
Sandstone 

18832.4 34.8953 18280.3 41731.6 32831 0 32831 50539.8 50539.8

14 24.7165 1.48605e+
06 

-42.9961
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 18616.2 42498.3 33937.7 0 33937.7 51295.2 51295.2

15 24.716 1.49194e+
06 

-40.0198
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 19317.3 44098.8 36278 0 36278 52498.5 52498.5

16 23.9927 1.43671e+
06 

-39.4943
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 19341.9 44155.1 36361.2 0 36361.2 52302.2 52302.2

17 7.82241 448674 -39.4943
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 18805.8 42931.2 34768.7 201.078 34567.7 50267.9 50066.8

18 15.9052 890822 -34.3633
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 19474.3 44457.2 37548.9 741.541 36807.4 50864.9 50123.3

19 15.9052 888086 -34.3633
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 19244.9 43933.5 37454.1 1420.18 36033.9 50613.2 49193

20 13.9263 767087 -32.4841
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 19305.2 44071.2 38273.4 2036.13 36237.2 50564.6 48528.5

21 13.9263 759718 -32.4841
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 19033.3 43450.6 37913.3 2589.41 35323.9 50031.5 47442.1

22 13.9242 748811 -27.2772
 Diamond 
Tail 
Sandstone 

19891.1 33.7284 19808.8 45221 41029.9 3090.05 37939.8 51244 48153.9
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23 13.9242 722289 -27.2772
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 19246.4 43937.1 39577.2 3538.07 36039.1 49501.3 45963.2

24 14.4872 723050 -25.0938
 Diamond 
Tail 
Sandstone 

19539.3 34.0972 19113.7 43634.1 39565.3 3973.75 35591.5 48516.3 44542.5

25 14.4872 696290 -25.0938
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 18547.7 42341.9 38107 4397.1 33709.9 46792.9 42395.8

26 14.4872 700541 -24.14
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 18683.4 42651.8 38972.4 4811.34 34161.1 47345.5 42534.2

27 14.4872 715314 -24.14
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 18804 42927 39778.2 5216.48 34561.7 48205.3 42988.9

28 28.9747 1.46246e+
06 

-24.14
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 18881.2 43103.4 40642.7 5824.18 34818.5 49104.5 43280.3

29 14.4835 708384 -21.979
 Diamond 
Tail 
Sandstone 

19186.3 34.4855 18769.6 42848.6 40859.2 6411.71 34447.5 48434.6 42022.9

30 14.4835 674350 -21.979
 Diamond 
Tail 
Sandstone 

18832.4 34.8953 18069 41249.1 38915.6 6776.47 32139.1 46208.2 39431.8

31 20.0917 790693 -14.2469
 Diamond 
Tail 
Sandstone 

18477.7 35.3288 17598.3 40174.7 37729.2 7118.02 30611.2 42197.6 35079.6

32 20.0917 760270 -14.2469
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 17056.6 38937.9 36309.5 7436.35 28873.1 40640.3 33204

33 20.0909 737453 -12.3862
 Diamond 
Tail 
Sandstone 

18122.6 35.7887 16997.1 38802.2 36418.1 7733.18 28684.9 40150.9 32417.7

34 20.0909 625197 -12.3862
 Diamond 
Tail 
Sandstone 

17412.8 36.8007 15190.2 34677.2 31085.7 8008.5 23077.2 34421.6 26413.1

35 21.3448 552902 -4.8097
 Diamond 
Tail 
Sandstone 

17059.4 37.361 14823.7 33840.6 30182.1 8202.2 21979.9 31429.4 23227.2

36 21.3448 523469 -4.8097
 Diamond 
Tail 
Sandstone 

16708 37.9642 14279.1 32597.3 28677.8 8314.27 20363.5 29879.3 21565

37 18.1892 450482 -4.08597
 Diamond 
Tail 
Sandstone 

17059.4 37.361 14474.3 33042.9 29346 8410.84 20935.1 30379.9 21969.1

38 18.1892 450934 -4.08597
 Diamond 
Tail 
Sandstone 

16708 37.9642 14451.3 32990.4 29359.2 8491.92 20867.3 30391.6 21899.6

39 18.1892 425227 -4.08597
 Diamond 
Tail 
Sandstone 

16708 37.9642 13890.5 31710.1 27799.5 8573 19226.5 28791.8 20218.8

40 18.1854 394795 -1.48166
 Diamond 
Tail 
Sandstone 

16708 37.9642 13777.7 31452.8 27525 8628.21 18896.7 27881.3 19253.1

41 18.1854 376222 -1.48166
 Diamond 
Tail 
Sandstone 

16360 38.617 13457.4 30721.5 26637 8657.57 17979.4 26985.1 18327.5

42 18.1854 357734 -1.48166
 Diamond 
Tail 
Sandstone 

16360 38.617 13138.9 29994.4 25756.1 8686.92 17069.2 26095.9 17409

43 17.8347 332253
 -
0.0717213 

 Diamond 
Tail 
Sandstone 

16360 38.617 13085.8 29873.1 25619.6 8702.29 16917.3 25636 16933.7

44 17.8347 313219
 -
0.0717213 

 Diamond 
Tail 
Sandstone 

16016.8 39.3273 12739.4 29082.4 24651.2 8703.68 15947.5 24667.2 15963.5

45 18.0828 297182 2.03116
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 12789.9 29197.7 24772.7 8684.37 16088.3 24319.1 15634.7

46 18.0828 275694 2.03116
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 12393.5 28292.7 23628.1 8644.35 14983.7 23188.5 14544.2

47 22.2587 308174 4.45492
 Diamond 
Tail 
Sandstone 

16016.8 39.3273 12409.8 28329.9 23599.3 8570.24 15029 22632.4 14062.2
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48 22.2587 272250 4.45492
 Diamond 
Tail 
Sandstone 

15680.8 40.1054 11837.9 27024.5 21930.5 8462.02 13468.5 21008.2 12546.2

49 21.2667 225347 6.35627
 Diamond 
Tail 
Sandstone 

15680.8 40.1054 11632.9 26556.4 21246.7 8334 12912.7 19950.8 11616.8

50 21.2667 190131 6.35627
 Diamond 
Tail 
Sandstone 

15355 40.9647 11157.6 25471.4 19838.3 8186.18 11652.1 18595.4 10409.2
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Interslice Data
Group 3 with TC - Master Scenario

Global Minimum Query (spencer) - Safety Factor: 2.51944

Slice  Number X  coordinate  [ft]
Y  coordinate - Bottom  

[ft]
Interslice  Normal Force  

[lbs]
Interslice  Shear Force  

[lbs]
Interslice  Force Angle  

[deg]
1 470.619 7151.04 0 0 0
2 492.75 7119.73 5067.56 2136.02 22.8558
3 514.881 7089.29 72494.2 30556.9 22.8558
4 537.012 7059.33 201256 84831.1 22.8558
5 559.737 7030.51 380374 160331 22.8559
6 587.209 6997.02 657370 277087 22.8558
7 600.932 6981.19 814649 343382 22.8559
8 614.656 6965.35 989070 416901 22.8558
9 628.515 6949.91 1.17576e+06 495593 22.8558
10 642.374 6934.46 1.37828e+06 580956 22.8558
11 656.234 6919.59 1.5855e+06 668301 22.8558
12 670.093 6904.71 1.80671e+06 761544 22.8558
13 683.709 6890.31 2.03645e+06 858380 22.8558
14 697.324 6875.91 2.27947e+06 960816 22.8558
15 724.554 6848.98 2.74351e+06 1.15641e+06 22.8558
16 744.379 6830.96 3.05315e+06 1.28693e+06 22.8559
17 786.842 6795 3.64189e+06 1.53509e+06 22.8559
18 788.003 6794.02 3.65661e+06 1.54129e+06 22.8558
19 809.815 6778.06 3.87207e+06 1.63211e+06 22.8558
20 831.627 6762.11 4.09136e+06 1.72454e+06 22.8558
21 849.076 6751.19 4.21483e+06 1.77659e+06 22.8559
22 866.524 6740.26 4.33599e+06 1.82766e+06 22.8559
23 883.973 6730.72 4.40939e+06 1.85859e+06 22.8558
24 901.422 6721.17 4.47665e+06 1.88694e+06 22.8558
25 918.943 6712.09 4.5316e+06 1.91011e+06 22.8559
26 936.465 6703.02 4.59415e+06 1.93647e+06 22.8558
27 953.986 6694.96 4.62788e+06 1.95069e+06 22.8558
28 971.508 6686.9 4.66125e+06 1.96476e+06 22.8559
29 987.924 6681 4.6272e+06 1.9504e+06 22.8558
30 1004.34 6675.11 4.58647e+06 1.93324e+06 22.8559
31 1020.75 6670.33 4.50666e+06 1.8996e+06 22.8559
32 1037.17 6665.56 4.42822e+06 1.86653e+06 22.8558
33 1054.41 6662.59 4.26981e+06 1.79976e+06 22.8558
34 1071.65 6659.61 4.12336e+06 1.73803e+06 22.8558
35 1088.89 6658.91 3.90844e+06 1.64744e+06 22.8558
36 1106.14 6658.21 3.70199e+06 1.56042e+06 22.8558
37 1123.34 6657.51 3.49595e+06 1.47357e+06 22.8558
38 1140.54 6656.8 3.2896e+06 1.3866e+06 22.8559
39 1157.74 6656.1 3.08635e+06 1.30092e+06 22.8558
40 1174.94 6655.4 2.89326e+06 1.21953e+06 22.8558
41 1201.96 6654.97 2.56751e+06 1.08223e+06 22.8559
42 1220.98 6655.38 2.31123e+06 974202 22.8558
43 1240.01 6655.79 2.05411e+06 865823 22.8558
44 1259.03 6656.5 1.78683e+06 753166 22.8559
45 1278.06 6657.2 1.51967e+06 640552 22.8558
46 1297.08 6658.23 1.24311e+06 523983 22.8559
47 1316.11 6659.25 967822 407945 22.8558
48 1335.13 6660.82 678965 286190 22.8559
49 1354.16 6662.38 393372 165810 22.8559
50 1367.81 6663.69 185927 78369.9 22.8559
51 1381.46 6664.99 527323 0 0
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Group 3 with TC - G3 without TC

Global Minimum Query (spencer) - Safety Factor: 2.5499

Slice  Number X  coordinate  [ft]
Y  coordinate - Bottom  

[ft]
Interslice  Normal Force  

[lbs]
Interslice  Shear Force  

[lbs]
Interslice  Force Angle  

[deg]
1 422.816 7238.01 0 0 0
2 444.565 7194.53 -191454 -75415.9 21.5
3 460.146 7169.86 -256353 -100980 21.5
4 475.727 7145.19 -285682 -112533 21.5
5 491.306 7122.71 -277184 -109186 21.5001
6 506.884 7100.24 -234922 -92538.4 21.5
7 523.465 7076.97 -153345 -60404.2 21.5
8 540.046 7053.71 -35243.1 -13882.7 21.5001
9 556.625 7032.88 102286 40291.6 21.5
10 573.203 7012.06 268953 105944 21.5001
11 588.061 6993.59 441562 173937 21.5001
12 602.918 6975.13 637589 251154 21.5001
13 617.774 6958.08 840329 331015 21.5
14 632.63 6941.03 1.06369e+06 419001 21.5001
15 660.918 6908.59 1.53897e+06 606216 21.5
16 689.207 6878.48 2.04354e+06 804974 21.5001
17 716.162 6849.8 2.56709e+06 1.01121e+06 21.5001
18 743.117 6823.26 3.06113e+06 1.20581e+06 21.5
19 759.653 6809.13 3.31531e+06 1.30594e+06 21.5001
20 776.189 6795 3.56818e+06 1.40555e+06 21.5001
21 776.727 6794.54 3.57612e+06 1.40867e+06 21.5
22 796.438 6780.35 3.78516e+06 1.49102e+06 21.5001
23 816.15 6766.17 3.99299e+06 1.57288e+06 21.5
24 835.86 6753.03 4.17078e+06 1.64292e+06 21.5001
25 855.57 6739.9 4.34962e+06 1.71337e+06 21.5001
26 871.054 6730.96 4.44265e+06 1.75001e+06 21.5
27 886.539 6722.03 4.53146e+06 1.78499e+06 21.5
28 902.022 6713.78 4.59364e+06 1.80949e+06 21.5001
29 917.505 6705.53 4.65901e+06 1.83524e+06 21.5001
30 932.989 6697.35 4.72878e+06 1.86272e+06 21.5
31 948.472 6689.16 4.80497e+06 1.89273e+06 21.5
32 963.954 6682.1 4.84225e+06 1.90742e+06 21.5001
33 979.436 6675.04 4.87722e+06 1.92119e+06 21.5
34 994.938 6670.07 4.82639e+06 1.90117e+06 21.5
35 1010.44 6665.1 4.77314e+06 1.88019e+06 21.5
36 1041.67 6657.79 4.56594e+06 1.79858e+06 21.5001
37 1060.71 6655.53 4.35709e+06 1.71631e+06 21.5001
38 1079.76 6653.27 4.16755e+06 1.64165e+06 21.5001
39 1098.58 6652.59 3.94004e+06 1.55203e+06 21.5001
40 1117.41 6651.91 3.71416e+06 1.46305e+06 21.5
41 1136.21 6651.23 3.48824e+06 1.37406e+06 21.5001
42 1155 6650.55 3.26426e+06 1.28583e+06 21.5001
43 1173.92 6650.15 3.04029e+06 1.1976e+06 21.5
44 1192.83 6649.75 2.81875e+06 1.11034e+06 21.5001
45 1217.81 6650.5 2.47867e+06 976375 21.5
46 1242.79 6651.25 2.13747e+06 841973 21.5
47 1292.68 6654.55 1.3982e+06 550768 21.5001
48 1315.47 6656.93 1.0379e+06 408841 21.5001
49 1338.26 6659.31 683511 269243 21.5001
50 1359.86 6662.15 337498 132944 21.5
51 1381.46 6664.99 527323 0 0
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Group 3 with TC - G3 with TC, 0.065 horizontal

Global Minimum Query (spencer) - Safety Factor: 2.28287

Slice  Number X  coordinate  [ft]
Y  coordinate - Bottom  

[ft]
Interslice  Normal Force  

[lbs]
Interslice  Shear Force  

[lbs]
Interslice  Force Angle  

[deg]
1 470.011 7122.42 0 0 0
2 490.142 7095.27 39790.1 20735.2 27.5247
3 510.273 7068.13 129975 67731.9 27.5247
4 524.615 7050.5 218183 113699 27.5248
5 538.958 7032.88 327756 170799 27.5248
6 553.299 7016.76 446522 232689 27.5247
7 567.639 7000.65 583005 303813 27.5247
8 587.789 6978.7 797748 415719 27.5247
9 607.665 6957.05 1.04261e+06 543319 27.5247
10 627.547 6936.34 1.30804e+06 681642 27.5248
11 647.429 6915.63 1.60248e+06 835077 27.5247
12 676.585 6886.82 2.05585e+06 1.07133e+06 27.5246
13 691.164 6872.7 2.30081e+06 1.19899e+06 27.5248
14 705.742 6858.57 2.55425e+06 1.33106e+06 27.5247
15 730.458 6835.53 2.97248e+06 1.54901e+06 27.5248
16 755.174 6814.77 3.34457e+06 1.74291e+06 27.5248
17 779.167 6795 3.69256e+06 1.92425e+06 27.5247
18 786.989 6788.55 3.79866e+06 1.97954e+06 27.5247
19 802.894 6777.68 3.95497e+06 2.06099e+06 27.5246
20 818.8 6766.8 4.11371e+06 2.14372e+06 27.5247
21 832.726 6757.94 4.23388e+06 2.20634e+06 27.5247
22 846.652 6749.07 4.35416e+06 2.26902e+06 27.5247
23 860.576 6741.89 4.4214e+06 2.30406e+06 27.5247
24 874.501 6734.71 4.48432e+06 2.33685e+06 27.5247
25 888.988 6727.92 4.52264e+06 2.35682e+06 27.5247
26 903.475 6721.14 4.55753e+06 2.375e+06 27.5247
27 917.962 6714.65 4.58523e+06 2.38943e+06 27.5247
28 932.449 6708.16 4.61737e+06 2.40618e+06 27.5247
29 961.424 6695.17 4.69271e+06 2.44544e+06 27.5247
30 975.907 6689.32 4.70555e+06 2.45214e+06 27.5248
31 990.391 6683.48 4.71497e+06 2.45705e+06 27.5248
32 1010.48 6678.38 4.60501e+06 2.39974e+06 27.5247
33 1030.57 6673.28 4.49671e+06 2.34331e+06 27.5248
34 1050.67 6668.86 4.3636e+06 2.27394e+06 27.5247
35 1070.76 6664.45 4.23598e+06 2.20744e+06 27.5248
36 1092.1 6662.66 4.00949e+06 2.08941e+06 27.5247
37 1113.45 6660.86 3.79001e+06 1.97504e+06 27.5248
38 1131.63 6659.56 3.59396e+06 1.87287e+06 27.5247
39 1149.82 6658.26 3.39837e+06 1.77094e+06 27.5247
40 1168.01 6656.96 3.20929e+06 1.67241e+06 27.5247
41 1186.2 6656.49 2.99379e+06 1.56011e+06 27.5247
42 1204.38 6656.02 2.77392e+06 1.44553e+06 27.5247
43 1222.57 6655.55 2.54959e+06 1.32863e+06 27.5247
44 1240.4 6655.53 2.30964e+06 1.20359e+06 27.5247
45 1258.24 6655.51 2.0663e+06 1.07678e+06 27.5247
46 1276.32 6656.15 1.79241e+06 934054 27.5248
47 1294.4 6656.79 1.5165e+06 790272 27.5247
48 1316.66 6658.52 1.14048e+06 594323 27.5248
49 1338.92 6660.26 764825 398562 27.5247
50 1360.19 6662.63 381932 199031 27.5248
51 1381.46 6664.99 527323 0 0
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Discharge Sections

Entity Information
Group 3 with TC

Shared Entities

Type Coordinates (x,y)
0, 6540
1510, 6540
1510, 6664.99
1381.46, 6664.99
1161.31, 6800.42
1160.1, 6802.35
1158.28, 6805
1155.39, 6807.32
1152.23, 6810
1147.5, 6811.8
1147.21, 6811.91
1139.81, 6815
1137.64, 6815
1136.36, 6815
1123.84, 6815
1118.74, 6815
1116.25, 6815
1114.75, 6815
1112.98, 6815
1112.12, 6815
1112.01, 6815
1111.73, 6815
1108.04, 6815
1103.09, 6815
1102.93, 6815
1100.01, 6815
1097.75, 6815
1097.21, 6815
1096.97, 6815
1096.21, 6815
1094.14, 6815
1086.95, 6817.61
1081.44, 6820
1079.7, 6824.19
1079.4, 6825
1078.45, 6827.76
1077.58, 6830
1077.17, 6831.08
1075.68, 6835
1073.85, 6838.69
1073.12, 6840
1072.53, 6841
1070.56, 6845
1068.73, 6848.21
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1067.71, 6850
1064.06, 6854.18
1063.42, 6854.9
1063.34, 6855
1061.99, 6856.81
1059.84, 6859.64
1059.6, 6860
1059.51, 6860.27
1059.47, 6860.36
1058.83, 6861.85
1057.53, 6865
1056.38, 6868.29
1055.81, 6870
1055.53, 6870.8
1053.88, 6875
1052.24, 6879.17
1051.92, 6880
1051.58, 6880.87
1050.2, 6885
1048.86, 6888.45
1048.28, 6890
1047.66, 6891.36
1045.97, 6895
1043.7, 6898.88
1043.2, 6899.76
1043.06, 6900
1039.76, 6904.11
1039.13, 6905
1025.39, 6909.94
1025.25, 6910
1025.13, 6910.05
1014.45, 6915
1009.8, 6917.99
1006.73, 6920
1005.06, 6921.14
999.201, 6925
995.706, 6929.59
995.37, 6930
994.289, 6932.94
993.651, 6935
992.458, 6940
991.571, 6945
990.807, 6949.04
990.636, 6950
990.454, 6950.98
989.679, 6955
989.671, 6955.04
988.85, 6960
988.519, 6961.4
987.751, 6965
987.266, 6967.03
986.618, 6970
985.658, 6973.36
985.141, 6975
983.75, 6978.95
983.402, 6980
983.182, 6980.48
981.359, 6985
977.777, 6989.09
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External Boundary

976.948, 6990
975.932, 6990.78
970.006, 6995
967.548, 6998.69
966.634, 7000
965.993, 7001.03
963.468, 7005
960.291, 7008.29
958.751, 7010
953.48, 7014.72
953.172, 7015
951.997, 7016.34
951.864, 7016.49
950.308, 7018.3
948.84, 7020
947.933, 7020
946.474, 7020
933.127, 7020
923.592, 7020
906.415, 7020
905.485, 7020.37
905.377, 7020.42
904.625, 7020.71
894.227, 7025
893.915, 7025.37
893.055, 7026.4
892.397, 7027.17
890.031, 7030
889.962, 7030.1
886.87, 7035
884.31, 7038.81
883.546, 7040
883.131, 7040.66
880.273, 7045
878.232, 7049.43
878.147, 7049.59
877.911, 7050
877.552, 7050.65
877.259, 7051.13
876.782, 7051.89
874.796, 7055
871.079, 7058.97
870.147, 7060
868.311, 7061.66
865.374, 7064.3
864.611, 7065
863.429, 7066.64
860.914, 7070
859.455, 7072.66
858.204, 7075
857.699, 7075.94
855.387, 7080
853.537, 7082.62
851.635, 7085
847.618, 7088.78
846.055, 7090
843.704, 7091.69
841.699, 7092.95
838.909, 7095
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835.78, 7097.16
832.09, 7100
827.552, 7104.42
827.027, 7105
825.959, 7106.2
822.581, 7110
819.651, 7113.63
818.539, 7115
817.687, 7115.73
812.773, 7120
808.169, 7123.33
805.876, 7125
805.376, 7125.34
804.372, 7126.02
800.298, 7128.75
798.441, 7130
795.49, 7132.42
792.176, 7135
788.055, 7139.57
787.7, 7140
787.493, 7140.49
787.202, 7141.09
785.328, 7145
783.838, 7148.65
783.543, 7149.38
783.463, 7149.57
783.279, 7150
782.905, 7150.91
781.07, 7155
779.762, 7157.32
779.515, 7157.72
778.468, 7160
776.593, 7163.58
776.283, 7164.18
776.214, 7164.3
775.836, 7165
775.627, 7165.54
773.74, 7170
771.881, 7174.78
771.794, 7175
770.674, 7176.97
768.721, 7180
764.755, 7184.57
764.437, 7185
763.878, 7185.43
757.619, 7190
755.455, 7191.43
755.224, 7191.58
750.141, 7195
747.142, 7198.22
745.146, 7200
741.08, 7204.54
740.621, 7205
735.161, 7209.66
734.775, 7210
731.637, 7212.4
728.194, 7215
726.812, 7216.12
721.953, 7220
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719.879, 7221.6
715.5, 7225
710.684, 7228.35
708.278, 7230
706.939, 7231.22
702.546, 7235
699.649, 7237.9
698.429, 7238.78
697.651, 7239.47
696.675, 7240
694.884, 7240.97
693.73, 7241.33
690.763, 7242.49
687.811, 7243.61
687.604, 7243.7
686.619, 7244.19
684.146, 7245
680.874, 7245
679.156, 7245
677.514, 7244.49
677.314, 7244.49
674.863, 7243.57
673.835, 7243.69
673.171, 7243.69
672.844, 7243.59
670.788, 7243.02
650.107, 7244.88
649.746, 7245
648.947, 7245.24
645.652, 7246.26
643.013, 7246.83
638.485, 7248.15
633.175, 7248.99
632.251, 7249.23
631.758, 7249.34
520.528, 7250
517.402, 7248.96
516.436, 7248.84
516.166, 7248.8
514.469, 7248.57
510.248, 7247.36
508.522, 7247.18
496.03, 7245
495.288, 7245
495.091, 7245
493.248, 7245
492.926, 7245
491.847, 7245
490.802, 7245
486.573, 7244.03
485.088, 7243.75
482.661, 7243.35
482.106, 7243.22
473.188, 7241.31
472.062, 7241.13
471.667, 7241.1
470.344, 7240.82
467.444, 7240
467.295, 7240
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466.081, 7240
145.381, 7225.25
0, 7201.84

Material Boundary
1160.1, 6802.35
1161.29, 6800.45

Material Boundary

1160.1, 6802.35
1161.28, 6800.48
1161.29, 6800.45
1161.31, 6800.42

Material Boundary

1050.2, 6885
1051.56, 6880.91
1051.58, 6880.87
1051.59, 6880.84
1051.92, 6880

Material Boundary
1047.66, 6891.36
1047.68, 6891.32
1048.28, 6890

Material Boundary

1043.06, 6900
1043.18, 6899.79
1043.2, 6899.76
1043.22, 6899.72
1043.7, 6898.88

Material Boundary

1014.45, 6915
1025.11, 6910.06
1025.13, 6910.05
1025.16, 6910.04
1025.25, 6910

Material Boundary

991.571, 6945
992.455, 6940.01
992.458, 6940
992.462, 6939.98
993.651, 6935

Material Boundary

988.85, 6960
989.665, 6955.08
989.668, 6955.06
989.679, 6955
989.68, 6955
990.454, 6950.98

Material Boundary
787.493, 7140.49
787.502, 7140.47
787.7, 7140

Scenario-based Entities

Type
Coordinates 

(x,y)
Master Scenario G3 without TC

G3 with TC, 
0.065 horizontal

Water Table

-320.97, 6851.87
233.742, 6811.33
575.807, 6795
1515.87, 6795

Diamond Tail 
Sandstone

Assigned to:

Diamond Tail 
Sandstone

Assigned to:

Diamond Tail 
Sandstone

Assigned to:
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ASCE 7 Hazards Report
Address:
No Address at This Location

Standard: ASCE/SEI 7-22 Latitude: 35.337855

Risk Category: I Longitude: -106.136064

Soil Class: A - Hard Rock Elevation: 6793.01366241252 ft (NAVD 
88)

Page 1 of 4https://asce7hazardtool.online/ Fri Jul 21 2023
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PGA M : 0.13

SMS : 0.25

SM1 : 0.078

SDS : 0.17

SD1 : 0.052

TL : 6

SS : 0.41

S1 : 0.12

VS30 : 1500

Seismic Design Category:

A - Hard Rock

B

Multi-Period Design Spectrum

S  (g) vs T(s)a

Multi-Period MCE   SpectrumR

S  (g) vs T(s)a

Two-Period Design Spectrum

S  (g) vs T(s)a

Two-Period MCE   SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

Vertical ground motion data has not yet been made 
available by USGS.

MCE   Vertical Response SpectrumR

Vertical ground motion data has not yet been made 
available by USGS.

Seismic

Site Soil Class: 

Results: 
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Data Accessed: Fri Jul 21 2023

Date Source: 
USGS Seismic Design Maps based on ASCE/SEI 7-22 and ASCE/SEI 7-22 Table 1.5-2. Additional data for 
site-specific ground motion procedures in accordance with ASCE/SEI 7-22 Ch. 21 are available from USGS.
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The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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