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Subject: Seismic Slope Stability Evaluation of the Tailings Impoundment 
  Draft Final Design 
  Callahan Mine Superfund Site 
  Brooksville, Maine 
 

1.0 INTRODUCTION 

This Technical Memorandum summarizes a seismic slope stability evaluation performed to 
support the Operable Unit 3 (OU 3) Draft Final Design for the Tailings Impoundment at Callahan 
Mine Superfund Site (Site) in Brooksville, Maine.  The Draft Final Design calls for dewatering 
the impoundment via a series of horizontal drains, crest improvements, and installation of a low-
permeability cover system.  Groundwater modeling (Appendix A) indicates that the drains will 
effectively draw impoundment water levels down to the bottom of the tailings/top of the clay.   

The evaluation of seismic slope stability was made via two distinct approaches/methods of 
analysis: 

1. Pseudo-static stability analysis.  This method simulates earthquake-induced loads via 
the inclusion of a static horizontal force in a limit equilibrium analysis and is considered 
appropriate based on dewatered tailings within 100 to 150 feet of the perimeter 
impoundment dam. 

2. Post-earthquake stability evaluation.  This method applies strength reductions to specific 
saturated soils to represent/model their behavior immediately after the earthquake. 

The evaluations were made utilizing SLOPE/W (GeoStudio 2012, Version 8.12.3.7901), an 
industry-standard two-dimensional slope stability software program developed and distributed 
by Geo-Slope International, Ltd.  The primary objective of the evaluation was to assess the 
minimum seismic factor of safety (FOS) for the impoundment relative to global (deep-seated) 
stability for long-term post-remediation conditions.   

This Technical Memorandum constitutes Appendix D of the Draft Final Basis of Design (BOD) 
Report. The following sections will review Tailings Impoundment background information and 
present the methodology, assumptions, and results of this seismic slope stability evaluation for 
long-term post-remediation conditions. 
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2.0 TAILINGS IMPOUNDMENT BACKGROUND INFORMATION 

The Tailings Impoundment is located at the southern end of the Site, adjacent to a Salt Marsh at 
the edge of South Goose Pond.  The coordinates at the crest of the impoundment dam are 
44.342O north latitude and 68.805O west longitude. 

2.1 Existing Conditions 

The Tailings Impoundment encompasses an approximately 17-acre trapezoidal-shaped 
footprint.  The impoundment contains fine sand, silt, and clay-sized rock particles (i.e., tailings) 
from the Callahan-era mining operations.   

The tailings are contained by a three-sided dam constructed against a sloping hillside.  This 
dam configuration is commonly termed a side-hill impoundment (USEPA, 1994).  Most of the 
dam is constructed with angular cobble and boulder-sized waste rock materials.  The bottom 
part of the dam (i.e., the starter dam) is interpreted to either be constructed with waste rock and 
back-stopped with clay fill/re-work (from site) or constructed with clay fill/re-work and then faced 
extensively with waste rock.  The eastern side of the dam is about 1,000 feet long and 60 feet 
tall and has an average slope of about 1.3H to 1V (horizontal to vertical). 

The existing ground surface elevation is roughly +75 feet along the crest of the dam and about 
+70 feet in central portions of the impoundment.  The impoundment surface is concave and 
surface water ponds in the middle.  The pond covers about 2 to 2.5 acres of the impoundment.   

The existing ground surface elevation averages about +15 feet along the eastern toe.  East of 
the toe, the existing ground surface slopes down gradually to the edge of the Salt Marsh/Goose 
Pond floodplain (at approximately elevation +7 feet).  In some areas, the salt marsh/floodplain 
extends to the east on the order of 1500 feet.   

2.1.1 Impoundment Soils 

The soils within and/or beneath the Tailings Impoundment consist of the following principal 
strata: 

• Tailings; 

• Clay (Fill/Re-Work); 

• Clay (Presumpscot Formation); and 

• Glacial Till. 

The thickness of the tailings ranges from about 5 to 60 feet, and the thickness generally 
increases from west to east.  Tailings “slimes” dominate central portions of the impoundment.  
The slimes consist almost exclusively of silt and clay-sized particles with trace amounts of fine 
sand.  Conversely, tailings “sands”, consisting primarily of loose silty fine-grained sand, 
dominate the perimeter of the impoundment (i.e., in close proximity to the dam).  A zone of 
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highly stratified and/or laminated tailings is generally found in between the slimes and the 
sands.   

Clay fill/re-work (interpreted to have been derived from the site) materials were encountered 
beneath waste rock and/or tailings in explorations performed on or immediately adjacent to the 
crest of the impoundment dam.  The location and depth of the clay fill/re-work materials 
indicates that the starter dam is constructed of waste rock and back-stopped with clay fill/re-
work and/or constructed with clay fill/re-work and then faced extensively with waste rock. 

Native clay was identified and/or inferred in most of the explorations and is estimated to be 
widespread but may not necessarily be continuous across the footprint of the impoundment.  
The thickness of the clay beneath the impoundment ranges from approximately 1 to 15 feet. 
The clay is described as very stiff to soft and usually transitions from very stiff/stiff to medium 
stiff to soft with increasing depth below the ground surface (bgs).  The clay is typically underlain 
by a thin layer of glacial till. 

2.1.2 Impoundment Water Levels 

The phreatic surface slopes from an elevation of about +70 feet on the west side of the 
impoundment to an elevation of about +50 feet near the eastern dam face.  As a result, most of 
the tailings are presently saturated.  There is a slight downward gradient through the tailings in 
the eastern two-thirds of the impoundment. 

2.1.3 Impoundment Toe Conditions 

The principal soil strata along the eastern toe of the impoundment dam typically consist of: 

• Organic Silt/Clay, Peat, and Clay (Estuarine); 

• Clay (Presumpscot Formation); and 

• Glacial Till. 

Soft estuarine soils/sediments are found at the ground surface in the Salt Marsh beyond the toe 
of the impoundment dam.  The estuarine deposit ranges from about 1 to 5 feet in thickness 
beyond the toe.  It appears that most of this deposit was removed prior to construction of the 
starter dam.  Test pits excavated at the toe of the dam indicate that waste rock extends about 1 
to 2 feet bgs and that the rock at the toe is founded on clay soils and/or fill materials.  The native 
clay along the toe ranges from about 5 to 30 feet in thickness.  The clay is described as very 
stiff to soft and typically transitions from very stiff/stiff to medium stiff to soft with increasing 
depth bgs.  The clay is usually underlain by a thin layer of glacial till. 

2.2 Long-Term Post-Remediation Conditions 

The Draft Final Design calls for dewatering the impoundment via a series of horizontal drains, 
crest improvements consisting of extensive cuts along the impoundment perimeter, and 
installation of a low-permeability cover system.   
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The Draft Final Design also includes improvements (e.g., Prefabricated vertical drains and a 
geogrid reinforced working surface) in central portions of the impoundment (i.e., the area 
dominated by tailings slimes) to facilitate placement of excavated tailings as fill in this area.  
These improvements will generate strength gain, improve drainage, and provide pore pressure 
relief in the slimes area.  The impacts of strength gain and pore pressure relief from the 
improvements are conservatively ignored in this evaluation. 

Long-term steady-state groundwater levels (following drain installation and capping) are based 
on the locations and elevations of the proposed horizontal drains and the results of groundwater 
modeling (Appendix A).  The results of the model indicate that the drains will effectively draw 
impoundment water levels down to the bottom of the tailings/top of the native clay within 100 to 
150 feet of the perimeter impoundment dam crest in about 10 years. 

3.0 PSEUDO-STATIC STABILITY ANALYSIS 

A pseudo-static analysis can be used to evaluate the seismic response of earthen 
embankments.  Numerous studies and field observations indicate that the pseudo-static method 
can be useful in evaluation of the performance of embankments constructed of (and on) soils 
that do not lose significant strength during an earthquake (Melo and Sharma, 2004).  Such soils 
include clays, clayey/cohesive soils, unsaturated cohesionless soils, and dense cohesionless 
soils (Seed, 1979). 

The pseudo-static method simulates earthquake-induced inertial forces via the inclusion of a 
static horizontal force in a limit equilibrium analysis.  The horizontal force is assumed to be 
proportional to the weight of the potential sliding mass times a seismic coefficient, kh, expressed 
in terms of the acceleration (in units of g) of the underlying earth (Abramson et. all, 1995). 

The pseudo-static analysis of the Tailings Impoundment was made utilizing SLOPE/W.  The 
primary objective of the analysis is to estimate the minimum pseudo-static FOS relative to global 
stability for the long-term post-remediation conditions described herein.  

3.1 SLOPE/W Model Development 

AMEC developed SLOPE/W models for six profiles of interest, S2, E1, E2, E3, E4, and N1, as 
part of the static slope stability evaluation of long-term post-remediation conditions.  
Development of the SLOPE/W models is detailed in Appendix C.  The same SLOPE/W models 
were used for the pseudo-static analysis.  The model for each profile was modified to include a 
static horizontal force to simulate the design earthquake loading. 

3.1.1 Peak Ground Acceleration 

For long-term conditions, the design earthquake loading is based on a peak ground acceleration 
(PGA) associated with a probability of exceedance (PE) of 2% in 50 years (equivalent to a 10% 
PE in 250 years).  The PGA is the maximum amplitude of the ground acceleration time-history.  
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According to the United States Geological Survey’s (USGS) 2014 seismic hazards mapping 
data, the applicable PGA for the site is 0.146g.   Refer to Attachment D-1A for details. 

3.1.2 Seismic Coefficient 

The PGA only occurs once during a seismic event, and ground motions approaching the peak 
exist for just a small fraction of a second (Richardson, Kavazanjian, and Matasovi, 1995).    
Therefore, the ground acceleration applied for a pseudo-static analysis is commonly much less 
than the peak.  Selection of an appropriate seismic coefficient is the most important aspect of a 
pseudo-static analysis (Melo and Sharma, 2004).  

Hynes-Griffin and Franklin (1984) evaluated seismic-induced deformation for more than 350 
earthquake records and concluded that earthen dams with pseudo-static FOS greater than 1.0 
using kh equal to 0.5 x PGA would not experience permanent deformations of more than 3 feet 
(Kramer, 1996).  The EPA’s “RCRA Subtitle D (258) Seismic Design Guidance for Municipal 
Solid Waste Facilities” (Richardson, Kavazanjian, and Matasovi, 1995) adopted the work of 
Hynes-Griffin and Franklin and recommended a seismic coefficient, kh, of 0.5 x PGA for pseudo-
static stability analyses.  Other researchers (e.g., Marcuson) have suggested that an even lower 
seismic coefficient of 0.3 to 0.5 x PGA is appropriate for pseudo-static analyses. 

AMEC selected kh equal to 0.5 x PGA for this pseudo-static stability analysis of long-term post-
remediation conditions based on the literature review described herein and engineering 
judgment.  The selected seismic coefficient is considered appropriately conservative [very 
conservative according to Hynes-Griffin and Franklin (1984)].  This assertion is supported by the 
work of Melo and Sharma (2004), which concludes that a seismic coefficient equal to 0.5 x PGA 
appears to define an upper bound in the choice of seismic coefficients for design.  Refer to 
Attachment D-1B for excerpts from selected references. 

3.2 Overview of Analyses 

The pseudo-static analysis method was employed to assess seismic stability based on the long-
term post-remediation conditions described herein.  SLOPE/W was used to perform stability 
analyses using the Spencer method, a limit equilibrium method that evaluates stability with 
respect to both moment equilibrium and horizontal force equilibrium.   

The long-term post-remediation static stability evaluation (Appendix C) yielded the lowest FOS 
for the impoundment dam crest to impoundment dam toe mode of failure considering composite 
(i.e., part circular and part planar) failure surfaces.  As such, the pseudo-static analysis targeted 
an impoundment dam crest to toe mode of failure, considering composite failure surfaces.  The 
SLOPE/W output files are provided in Attachment D1-C.   

3.3 Summary of Results 

The results of the pseudo-static analyses indicate a FOS of 1.12 or greater for long-term post-
remediation conditions.  The results are summarized in Table D-1 below. 
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Table D-1 
Summary of Pseudo-Static FOS for Long-Term Post-Remediation Conditions 

Profile Estimated Minimum FOS 

S2 1.57 

E1 1.26 

E2 1.14 

E3 1.12 

E4 1.36 (Shallow failure within waste rock dam face); 1.70 (Deep) 

N1 1.31 

These results satisfy the applicable regulatory standard FOS (1.00), indicating that the 
impoundment is expected to remain stable following implementation of the remedy and the 
resultant long-term steady-state impoundment water levels, as described herein. 

4.0 POST-EARTHQUAKE STABILIY ANALYSIS 

Post-earthquake stability analyses were performed for Profile E3, which is considered the most 
critical profile, based on the results of the long-term static slope stability evaluation (Appendix 
C).  With this method, strength reductions are applied to the initial/static strengths of applicable 
soils (i.e., soils that may be susceptible to liquefaction and/or cyclic softening), as described 
herein.  A seismic coefficient is not applied.  Instead, the reduced strengths model the behavior 
of the applicable soils following the earthquake. 

Two distinct scenarios were evaluated: 

1. Long-term post-remediation conditions with predicted (Appendix A) steady-state 
impoundment water levels based on continued operation and maintenance of the 
horizontal drains. 

2. Long-term post-remediation conditions with “rebounded” impoundment water levels 
based on an assumed failure of the horizontal drains. 

The post-earthquake stability evaluation of the Tailings Impoundment was made utilizing 
SLOPE/W.  The primary objective of the analysis is to estimate the minimum post-earthquake 
FOS, relative to global stability, for the long-term post-remediation conditions described herein.  

4.1 SLOPE/W Model Development 

AMEC developed a SLOPE/W model for Profile E3 as part of the long-term static slope stability 
evaluation.  Details of the model development are provided in Appendix C.  The same 
SLOPE/W model is used as the starting point for this post-earthquake stability evaluation.  For 
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this evaluation, the model for Profile E3 was modified to apply strength reductions to specific 
saturated soils to represent their strengths immediately after the earthquake.  

4.1.1 Clay Strengths 

A 20% reduction in undrained shear strength, Su, was applied to soft and medium stiff 
Presumpscot Formation clays and estuarine deposits in all post-earthquake scenarios.  This is 
supported by case studies (Makdisi and Seed, 1978) that concluded that in most cases 
cohesive soils will retain at least 80% of their static shear strength when exposed to cyclic 
loading, unless the cohesive soil is sensitive (Abramson et. all, 1995).  However, a 20% 
reduction is considered very conservative based upon cyclic shear strength testing performed 
on the Presumpscot clay formation for the Ashfill/Balefill landfill in South Portland, Maine (Haley 
& Aldrich, 1995).  This testing indicated that the Presumpscot formation did not experience any 
strength loss due to this cyclic loading.  Samples from this site were subjected to 13 cycles of 
combined static and cyclic shear stresses in the range of 0.6 to 1.0 times the initial static Su.  
Refer to Attachment D-2A for supporting documentation. 

4.1.2 Tailings Strengths 

Two distinct scenarios were evaluated: 

1. Long-term post-remediation conditions with predicted (Appendix A) steady-state 
impoundment water levels based on continued operation and maintenance of the 
horizontal drains. 

2. Long-term post-remediation conditions with “rebounded” impoundment water levels 
based on an assumed failure of the horizontal drains. 

4.1.2.1 Impoundment Water Levels Based on Continued Operation and Maintenance of 
Horizontal Drains 

For this scenario, two tailings strength cases were considered:   

• First, no strength reductions were applied to the tailings.  The sand tailings proximate to 
the perimeter impoundment berm, for a distance of approximately 150 feet back from the 
crest, will not be saturated based on the continued operation and maintenance of the 
horizontal drains.  As such, the dewatered tailings in this zone will not be susceptible to 
liquefaction.   

• Second, a strength reduction was applied to the tailings.  Although the tailings are not 
expected to be saturated based on continued operation and maintenance of the 
horizontal drains (and thus, not susceptible to liquefaction and/or strength reduction), 
they will likely contain some residual moisture.  For the purposes of this evaluation, the 
tailings strength is conservatively reduced, in all zones, based on the application of an 
Ru factor simulating increased pore pressure, resulting in decreased effective stress and 
decreased strength according to effective stress (φ’) parameters.  Based on the results 
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of a prior site-specific liquefaction and cyclic failure evaluation (Attachment D-2B), Ru in 
the tailings generally ranges from 0.1 to 0.25.  For this evaluation, Ru is very 
conservatively assumed to be 0.5, resulting in a φ’post-eq = 20°.  The strength reduction is 
calculated as follows: 

o φ’post-eq = tan-1 [tan(φ’peak) x (1-Ru)] = tan-1 [tan(35°) x (1-0.5)] = 20°. 

Prefabricated vertical drains will be installed in central portions of the impoundment (i.e., the 
area dominated by tailings slimes) prior to filling in this area.  The drains will improve drainage 
and provide pore pressure relief.  The improved drainage and pore pressure relief are 
conservatively ignored in this evaluation, but they will mitigate the potential for the slimes to 
liquefy and lose strength. 

4.1.2.2 Impoundment Water Levels Based on Assumed Failure of Horizontal Drains 

This “doomsday” scenario assumes that the drains fail due to decreased or discontinued 
maintenance at some point after long-term steady-state impoundment water levels are achieved 
(10 years).  The groundwater model (Appendix A) indicates that impoundment water levels 
could rebound back to levels that are about 5 to 10 feet above the bottom of the tailings.   

For simplicity, the tailings that become saturated due to this rebound effect are assumed to 
liquefy during a design earthquake.  Based on results of a prior liquefaction and cyclic softening 
evaluation (MACTEC, 2009a), post-earthquake strengths of the tailings were generally 
estimated to be between approximately 100 to 300 psf based on recommendations presented in 
Boulanger and Idriss (2004) for clay-like soils and Youd and Idriss (2001) for sand-like or mixed 
soils. Refer to Attachment D-2B for supporting documentation.  For this doomsday evaluation, 
we performed a sensitivity analysis to estimate the undrained shear strength necessary to 
reduce the FOS to 1.00.  The analyses indicate that the minimum required shear strength in the 
liquefied zone would have to be approximately 215 psf for a FOS of 1.00.  

4.2 Overview of Analyses 

Post-earthquake stability analyses were performed to assess seismic stability based on the 
long-term post-remediation conditions described herein.  SLOPE/W was used to perform 
stability analyses using the Spencer method.   

Multiple runs were evaluated, considering composite (i.e., part circular and part planar) failure 
surfaces.  Selected SLOPE/W output files are provided in Attachments D2-C and D-2D. 

4.3 Summary of Results 

The results of the post-earthquake stability analyses indicate a FOS of 1.24 or greater for long-
term post-remediation conditions, assuming continued operation and maintenance of the 
horizontal drains.  The results satisfy the applicable regulatory standard FOS (1.00), indicating 
that the impoundment is expected to remain stable during a design-magnitude seismic event 
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following implementation of the remedy and development of long-term steady-state 
impoundment water levels, as described herein. 

The “doomsday” scenario assumes that the bottom 5 to 10 feet of the tailings slimes becomes 
saturated due to a failure of the horizontal drains and that this saturated zone liquefies during 
the design earthquake (2% probability of exceedance in 50 years).  The analyses indicate that 
the liquefied zone would have to maintain an undrained shear strength of 215 psf.  We believe 
that the likelihood that all of the factors that come together to form the doomsday scenario is 
very remote.  Further, the addition of prefabricated vertical drains will provide some benefit in 
mitigating the generation of excess pore pressures in the event this doomsday scenario were to 
develop. 
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ATTACHMENT D-1B

PSEUDO-STATIC STABILITY ANALYSIS

BASIS FOR SELECTED SEISMIC COEFFICENT









































ATTACHMENT D-1C

PSEUDO-STATIC STABILITY ANALYSIS

SLOPE/W OUTPUT FOR LONG-TERM POST-REMEDIATION CONDITIONS
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Clay - 975

Clay - 775
Clay - 600

Waste Rock

Fill - Rock/Sand/Fines Mix

Fill - Rock/Sand/Fines Mix

Waste Rock/Dewatered Tailings Mix

Aggregate Cover

1.57

Title: Callahan Mine OU3 - Profile S2

Date: 10/16/2014

File Name: Tailings_Profile S2_Proposed Cond_90%.gsz

Name: Profile S2; a2 - Proposed - PseudoStatic - Till Imp - 1/2 PGA

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Clay - 1250      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Reworked Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Clay - 750      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 750 psf     Piezometric Line: 1      
Name: Clay - 500      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 500 psf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 525      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 525 psf     Piezometric Line: 1      
Name: Clay - 950      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 950 psf     Piezometric Line: 1      
Name: Clay - 1175      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,175 psf     Piezometric Line: 1      
Name: Clay - 775      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 775 psf     Piezometric Line: 1      
Name: Clay - 825      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 825 psf     Piezometric Line: 1      
Name: Clay - 400      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 400 psf     Piezometric Line: 1      
Name: Clay - 1500      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
Name: Clay - 2000      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 2,000 psf     Piezometric Line: 1      
Name: Aggregate Cover      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Clay - 600      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 600 psf     Piezometric Line: 1      
Name: Clay - 1125      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,125 psf     Piezometric Line: 1      
Name: Clay - 975      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 975 psf     Piezometric Line: 1      
Name: Clay - 1150      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,150 psf     Piezometric Line: 1      
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1.26

Title: Callahan Mine OU3 - Profile E1

Date: 10/16/2014

File Name: Tailings_Profile E1_Proposed-Cond_90%.gsz

Name: Profile E1; a2a - Proposed - Pseudo-Static - Crest/Toe - Till Imp - 1/2 PGA

Method: Spencer
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Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 116 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Glacial Till - Imp      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Fill - Sand/Fines/Org. Mix      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 25 psf     Phi': 32 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 375      Model: Undrained (Phi=0)      Unit Weight: 105 pcf     Cohesion': 375 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Clay - 2750      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 2250      Model: Undrained (Phi=0)      Unit Weight: 124 pcf     Cohesion': 2,250 psf     Piezometric Line: 1      
Name: Clay - 1750      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1250      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Clay - 875      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 875 psf     Piezometric Line: 1      
Name: Clay - 625      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 625 psf     Piezometric Line: 1      
Name: Clay - 475      Model: Undrained (Phi=0)      Unit Weight: 119 pcf     Cohesion': 475 psf     Piezometric Line: 1      
Name: Clay - 375      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 375 psf     Piezometric Line: 1      
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Reworked Clay/Till      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Clay - 1075      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,075 psf     Piezometric Line: 1      
Name: SM-Clay-Org. - 750      Model: Undrained (Phi=0)      Unit Weight: 105 pcf     Cohesion': 750 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: SM-Clay - 1000      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,000 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay - 525      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 525 psf     Piezometric Line: 1      
Name: Clay - 1375      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,375 psf     Piezometric Line: 1      
Name: Clay - 1175      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,175 psf     Piezometric Line: 1      
Name: Clay - 925      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 925 psf     Piezometric Line: 1      
Name: Clay - 675      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 675 psf     Piezometric Line: 1      
Name: Clay - 1050      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,050 psf     Piezometric Line: 1      
Name: Clay - 1200      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,200 psf     Piezometric Line: 1      
Name: Clay - 1225      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,225 psf     Piezometric Line: 1      
Name: Clay - 950      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 950 psf     Piezometric Line: 1      
Name: Clay - 1325      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,325 psf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
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Title: Callahan Mine OU3 - Profile E2

Date: 10/16/2014

File Name: Tailings_Profile E2_Proposed Cond_90%.gsz

Name: Profile E2; a1 - Proposed - Pseudo 1/2 PGA - Crest-Toe - Till Imp

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 375      Model: Undrained (Phi=0)      Unit Weight: 105 pcf     Cohesion': 375 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 750      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 750 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay - 2750      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 1750      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1250      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Clay - 625      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 625 psf     Piezometric Line: 1      
Name: Clay - 475      Model: Undrained (Phi=0)      Unit Weight: 119 pcf     Cohesion': 475 psf     Piezometric Line: 1      
Name: Clay - 375      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 375 psf     Piezometric Line: 1      
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Reworked Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Clay - 1075      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,075 psf     Piezometric Line: 1      
Name: SM-Clay - 1000      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,000 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 525      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 525 psf     Piezometric Line: 1      
Name: Clay - 675      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 675 psf     Piezometric Line: 1      
Name: Clay - 925      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 925 psf     Piezometric Line: 1      
Name: Clay - 1225      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,225 psf     Piezometric Line: 1      
Name: Clay - 825      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 825 psf     Piezometric Line: 1      
Name: Clay - 575      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 575 psf     Piezometric Line: 1      
Name: Clay - 725      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 725 psf     Piezometric Line: 1      
Name: Clay - 700      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 700 psf     Piezometric Line: 1      
Name: Clay - 425      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 425 psf     Piezometric Line: 1      
Name: SM-Clay - 1250      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,250 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Aggregate Cover      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Clay - 3000      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 3,000 psf     Piezometric Line: 1      
Name: Clay - 975      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 975 psf     Piezometric Line: 1      
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Title: Callahan Mine OU3 - Profile E3

Date: 10/16/2014

File Name: Tailings_Profile-E3_Proposed-Cond_90%.gsz

Name: Profile E-3; a2a - Proposed - Pseudo-Static - Crest/Toe - Till Imp - 1/2 PGA

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 108 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 106 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 125 pcf     Piezometric Line: 1      
Name: Salt Marsh - 1000 psf      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,000 psf     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Salt Marsh - 625 psf      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 625 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Salt Marsh - 375 psf      Model: Undrained (Phi=0)      Unit Weight: 110 pcf     Cohesion': 375 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay - 2750 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 2250 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,250 psf     Piezometric Line: 1      
Name: Clay - 1750 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1500 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
Name: Clay - 1250 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Clay - 875 psf      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 875 psf     Piezometric Line: 1      
Name: Clay - 750 psf      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 750 psf     Piezometric Line: 1      
Name: Clay - 625 psf      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 625 psf     Piezometric Line: 1      
Name: Clay - 550 psf      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 550 psf     Piezometric Line: 1      
Name: Clay - 475 psf      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 475 psf     Piezometric Line: 1      
Name: Clay - 375 psf      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 375 psf     Piezometric Line: 1      
Name: Fill - Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings - Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 800 psf      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 800 psf     Piezometric Line: 1      
Name: Clay - 1075 psf      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,075 psf     Piezometric Line: 1      
Name: Clay - 400 psf      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 400 psf     Piezometric Line: 1      
Name: Clay - 450 psf      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 450 psf     Piezometric Line: 1      
Name: Clay - 700 psf      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 700 psf     Piezometric Line: 1      
Name: Clay - 925 psf      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 925 psf     Piezometric Line: 1      
Name: Clay - 1350 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,350 psf     Piezometric Line: 1      
Name: Clay - 1425 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,425 psf     Piezometric Line: 1      
Name: Salt Marsh - 800 psf      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 800 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
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Waste Rock

Waste Rock

Waste Rock

Reworked Clay/Till - Su

Fill - Rock/Sand/Fines Mix

Bedrock

Glacial Till - Reg

Glacial Till - Impenetrable

SM-Clay - 1000

Fill - Rock/Sand/Fines Mix

Tailings - Sands Clay - 750

Reworked Clay/Till - Su

Tailings - Mixed

Tailings - Slimes

SM-Clay - 1000

SM-Clay/Org. - 750
SM-Clay/Org. - 375

Clay - 750

Clay - 1750

Waste Rock/Dewatered Tailings Mix

Waste Rock/Dewatered Tailings Mix

Aggregate

1.36

Title: Callahan Mine OU3 - Profile E4

Date: 10/16/2014

File Name: Tailings_Profile E4_Proposed-Cond_90%.gsz

Name: Profile E4; a2a -  Proposed - Pseudo-Static - Crest/Toe - Till Imp - 1/2 PGA

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Glacial Till - Reg      Model: Mohr-Coulomb      Unit Weight: 135 pcf     Cohesion': 50 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 130 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 375      Model: Undrained (Phi=0)      Unit Weight: 105 pcf     Cohesion': 375 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 750      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 750 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay - 1750      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Reworked Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: SM-Clay - 1000      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,000 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay - 750      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 750 psf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
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Waste Rock

Waste Rock

Waste Rock

Reworked Clay/Till - Su

Fill - Rock/Sand/Fines Mix

Bedrock

Glacial Till - Reg

Glacial Till - Impenetrable

SM-Clay - 1000

Fill - Rock/Sand/Fines Mix

Tailings - Sands Clay - 750

Reworked Clay/Till - Su

Tailings - Mixed

Tailings - Slimes

SM-Clay - 1000

SM-Clay/Org. - 750
SM-Clay/Org. - 375

Clay - 750

Clay - 1750

Waste Rock/Dewatered Tailings Mix

Waste Rock/Dewatered Tailings Mix

Aggregate

1.70

Title: Callahan Mine OU3 - Profile E4

Date: 10/16/2014

File Name: Tailings_Profile E4_Proposed-Cond_90%.gsz

Name: Profile E4; a2a -  Proposed - Pseudo-Static - Crest/Toe - Till Imp - 1/2 PGA

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Glacial Till - Reg      Model: Mohr-Coulomb      Unit Weight: 135 pcf     Cohesion': 50 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 130 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 375      Model: Undrained (Phi=0)      Unit Weight: 105 pcf     Cohesion': 375 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 750      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 750 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay - 1750      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Reworked Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: SM-Clay - 1000      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,000 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay - 750      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 750 psf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
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Waste Rock

Waste Rock

Waste Rock

Reworked Clay/Till - Su

Fill - Sand/Fines/Org. MixFill - Rock/Sand/Fines Mix

Fill - Rock/Sand/Fines Mix

Glacial Till - Impenetrable

Reworked Clay/Till - Su

Bedrock

Tailings - Sands

Tailings - Mixed

Tailings - Slimes

Clay - 1750

Clay - 2250

Clay - 1750

Clay - 1250

Clay - 750

Clay - 2750

Clay - 1750
Clay - 2250

SM-Clay/Org. - 750

Clay - 2000
Clay - 1500

Clay - 750

Clay - 550

Clay - 475

SM-Clay/Org. - 750

Clay - 2000

Clay - 1500
Clay - 750

Clay - 550
Clay - 475

SM-Clay - 1000

Clay - 2500

Clay - 1750

Clay - 1250

Clay - 750

SM-Clay - 1000

Clay - 750

Clay - 1250

Clay - 1750

Clay - 2500

SM-Clay/Org. - 1500

Clay - 2750

Clay - 2200

Clay - 1750

Clay - 825
Clay - 950

Clay - 1075

Clay - 1200

Clay - 1300

Clay - 1800

Clay - 2500

SM-Clay/Org. - 1050

Clay - 1375

Clay - 1875

Clay - 2500

SM-Clay/Org. - 1175

Clay - 1450

Clay - 1950

Clay - 2500

SM-Clay/Org. - 1200

Clay - 1550

Clay - 2050

Clay - 2500

SM-Clay/Org. - 1300 SM-Clay/Org. - 1375

Clay - 2500

Clay - 2125

Clay - 1625

SM-Clay/Org. - 1450

Clay - 2500

Clay - 2150

Clay - 1700

Waste Rock

Waste Rock/Dewatered Tailings MixAggregate

Fill - Rock/Sand/Fines Mix

1.31

Title: Callahan Mine OU3 - Profile N1

Date: 10/16/2014

File Name: Tailings_Profile N1_Proposed-Cond_90%.gsz

Name: Profile N1; a2a - Proposed - Pseudo-Static - Crest/Toe - Till Imp - 1/2 PGA

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1    
Name: Fill - Sand/Fines/Org. Mix      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 25 psf     Phi': 32 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1     
Name: SM-Clay/Org. - 750      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 750 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay - 2750      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 2250      Model: Undrained (Phi=0)      Unit Weight: 124 pcf     Cohesion': 2,250 psf     Piezometric Line: 1      
Name: Clay - 1750      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1250      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Clay - 475      Model: Undrained (Phi=0)      Unit Weight: 119 pcf     Cohesion': 475 psf     Piezometric Line: 1      
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Reworked Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Clay - 1075      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,075 psf     Piezometric Line: 1      
Name: SM-Clay - 1000      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,000 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay - 750      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 750 psf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric 
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 1375      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,375 psf     Piezometric Line: 1      
Name: Clay - 950      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 950 psf     Piezometric Line: 1      
Name: Clay - 1200      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,200 psf     Piezometric Line: 1      
Name: Clay - 550      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 550 psf     Piezometric Line: 1      
Name: Clay - 1800      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,800 psf     Piezometric Line: 1      
Name: Clay - 825      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 825 psf     Piezometric Line: 1      
Name: Clay - 1875      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,875 psf     Piezometric Line: 1      
Name: Clay - 2050      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 2,050 psf     Piezometric Line: 1      
Name: Clay - 1550      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,550 psf     Piezometric Line: 1      
Name: Clay - 2150      Model: Undrained (Phi=0)      Unit Weight: 124 pcf     Cohesion': 2,150 psf     Piezometric Line: 1      
Name: Clay - 2200      Model: Undrained (Phi=0)      Unit Weight: 124 pcf     Cohesion': 2,200 psf     Piezometric Line: 1      
Name: Clay - 1700      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,700 psf     Piezometric Line: 1      
Name: Clay - 1450      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,450 psf     Piezometric Line: 1      
Name: Clay - 2000      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 2,000 psf     Piezometric Line: 1      
Name: Clay - 1500      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
Name: Clay - 2500      Model: Undrained (Phi=0)      Unit Weight: 124 pcf     Cohesion': 2,500 psf     Piezometric Line: 1      
Name: SM-Clay/Org. - 1500      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,500 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 1050      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,050 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 1175      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,175 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 1200      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,200 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 1300      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,300 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 1375      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,375 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: SM-Clay/Org. - 1450      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,450 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay - 1300      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 1,300 psf     Piezometric Line: 1      
Name: Clay - 1950      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,950 psf     Piezometric Line: 1      
Name: Clay - 2125      Model: Undrained (Phi=0)      Unit Weight: 124 pcf     Cohesion': 2,125 psf     Piezometric Line: 1      
Name: Clay - 1625      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,625 psf     Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
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ATTACHMENT D-2

POST-EARTHQUAKE STABILITY ANALYSIS
PROFILE E3



ATTACHMENT D-2A

POST-EARTHQUAKE STABILITY ANALYSIS
PROFILE E3

CYCLIC STRENGTH TESTING OF PRESUMPSCOT CLAY















ATTACHMENT D-2B

POST-EARTHQUAKE STABILITY ANALYSIS
PROFILE E3

RESULTS OF PRIOR LIQUEFACTION/CYCLIC SOFTENING EVALUATION



 

12 Farms Edge Road 
Cape Elizabeth, Maine  04107 
Telephone: 207.767.2192 
Cell Phone: 207.415.5835 
Facsimile: 207.767.1115 
 

 

TECHNICAL MEMORANDUM 

 

From:      Stephen Rabasca 

Date:       October 2008 

Project:     Callahan Mining Superfund Site 

        Brooksville, Maine 

Subject:  Preliminary Seismic Stability Evaluation 

  Tailings Impoundment Area 

 

 

Soil Metrics LLC is pleased to present the results of a preliminary seismic stability evaluation of the 
tailings impoundment area of the Callahan Mine Superfund Site (Site) located in Brooksville, Maine.  
The  seismic  evaluation  spreadsheet  calculations  presented  herein  were  reviewed  by  Dr.  Craig 
Findlay of Findlay Engineering, Inc.  This work was authorized under Mactec PO No MEC 75070225. 

The  seismic  stability  of  the  impoundment may  be  a  significant  factor  in  the  overall  design  of 
remedial alternatives  for  final closure of  the  facility.   These preliminary analyses were conducted 
based  on  the  existing  field  and  laboratory  data  collected  to  date  using  simplified methods  of 
analyses.   The analyses  include preliminary SPT‐based and CPT‐based  liquefaction analyses for the 
tailings impoundment soil in accordance with the guidance outlined in Youd and Idriss, (2001).  Due 
to the high fines content and plasticity of much of the tailings soils, additional analyses were also 
conducted in accordance with recommendations presented in Boulanger and Idriss, (2004)  

 Site  specific dynamic  response analyses and  static  stress analyses were not preformed  for  these 
analyses.  These analyses would typically be performed to calculate the existing static shear stress 
and the dynamic response of the soft impoundment soils to the bedrock ground motions under the 
design earthquake.   These parameters were  incorporated  into the analyses by making simplifying 
assumptions discussed further in this report.   

The following paragraphs summarize the general characteristics of the soft tailings and native clay 
soils which are considered to be most susceptible to liquefaction or cyclic failure, a discussion of the 
methods of analysis, input parameters, preliminary conclusions relative to overall seismic stability, 
and general recommendations for additional analyses.  



Preliminary Seismic Stability Evaluation
Tailings Impoundment Area  
Callahan Mine, Brooksville, Maine 

October, 2008
Page 2 

 

preliminary seismic stability analysis ‐ callahan minetailings impoundment     

1.0  GENERAL CHARACTERIZATION OF TAILINGS AND SOFT CLAY SOILS 

A comprehensive characterization of the subsurface conditions within the tailings impoundment area is 
included in the report titled “Preliminary Geotechnical Evaluation Report, Callahan Mine Superfund Site, 
Tailings Impoundment Area, by Mactec Engineering and Consulting, dated February, 2007.  The reader is 
referred to that report for a detailed description of the stratigraphy.  In general the stratigraphy consists 
of Mine tailings, Fill/or Native Presumpscot Clay, native dense Glacial Till and Bedrock.   The evaluation 
was based on 16 piezocone penetration tests explorations (CP‐601 through CP‐616), nine soil Borings (SB‐
601 through SB 604, SB‐605a, SB‐605b, SB‐702, SB‐705 and SB‐706), and index and laboratory testing.  In 
situ vane shear testing (VST) was performed  in fine‐grained tailings and Presumpscot clay strata where 
possible.   

The exploration  locations are  shown on Figure 3.3 of  the main  report.   Multi‐level piezometers were 
installed in most borings drilled at the site.  A description of the piezometric conditions within the tailings 
is included in the next section.  The following description of the subsurface conditions is excerpted from 
the February, 2007 report.    It describes the tailings and Presumpscot Strata that are considered to be 
most susceptible to seismic loading.   

1.1  General Characterization of Mine Tailings: 

Dark  gray mine  tailings  comprised  of  a  heterogeneous mixture  of  fine  sand,  silt,  and  clay‐sized 
particles (i.e. ground rock fragments originally discharged  in slurry form) were encountered at the 
ground  surface and/or  immediately beneath a very  thin vegetative  layer  (i.e.  rootmat) at all  soil 
boring and CPTu locations.  The thickness of the tailings was observed (soil borings) and/or inferred 
(CPTu  explorations)  to  range  from  approximately  12  to  57  feet.    The  thickness  of  the  tailings 
increased steadily from west to east across the footprint of the impoundment.   

The  tailings,  as described herein, have been  categorized on  the basis of  their  gradation utilizing 
industry  standard  terms,  including  “whole”,  “sands”, and  “slimes”.    “Whole”  tailings  refer  to  the 
composite  mixture/gradation  of  particles  produced  by  the  mill.    Historical  studies/testing  (by 
others)  indicates  that zinc‐copper‐lead ore mining operations  typically yield “whole”  tailings with 
approximately  40  to  50  percent  fine  sand  sized  particles  and  50  to  60  percent  silt/clay  sized 
particles.  Consequently, the term “sands” is often utilized to represent the plus 200 sieve fraction 
(i.e. sand) of the “whole” tailings, while “slimes” correspond to the minus 200 component (i.e. silt 
and clay) (Vick, 1990). 

Tailing  “slimes” were  found  to dominate  the  central portions of  the  tailings  impoundment.   The 
“slimes” consisted almost exclusively of silt and clay‐sized particles with negligible amounts of fine 
sand.   Occasional partings and/or seams of  fine sand were also observed.   Typically,  the “slimes” 
exhibited  low plasticity.   Consequently,  the  tailings “slimes” were usually described as “dark gray 
clay with some silt and trace amounts of fine sand”.  A borderline unified soil classification system 
(USCS, ASTM D 2487) designation of CL/ML was typically applied. 

Conversely, tailings characteristic of typical “whole” tailings and/or “sand” dominated the eastern 
edge of  the deposit near  the  crest of  the  impoundment berm.    The  “whole/sand”  tailings were 
usually described as silty fine sand and/or fine sandy silt.  However, the “whole/sand” tailings were 
stratified with  frequent  partings  and/or  seams  of  tailings  “slimes”,  likely  as  a  result  of  ponded 
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decant water periodically encroaching upon the sand “beach” during periods of high precipitation 
and/or surface water flow. 

Overall, SPT N‐values of the tailings ranged from 8 to less than 1 (i.e. WH or WR) within the tailings.  
Within the “slimes” the range of N‐values narrowed, from 3 to less than 1.  Similarly, N‐values of 3 
to 5 were typical within the “whole/sand” tailings. 

Limited  in  situ Vane  Shear  Testing  (VST) of  the  tailings  “slimes”  yielded  “peak” undrained  shear 
strengths, Su, ranging  from approximately 50 to 850 pounds per square  foot (psf).   The remolded 
strength ranged from 10 to 330 psf.  The sensitivity (the ratio of the peak undrained strength to the 
remolded strength), ranged from 2 to 19 and averaged about 7.5.   

The laboratory index testing of the Mine Tailings is summarized in Table 1 below : 

Table 1 

Summary of Range in Index Properties for Whole/Sand and Slime Tailings 

Index Test  Whole/Sand  Slimes 

Particle Size 
Fine Sand size:  0 to 65 percent 
Silt Size”  34 to 76 percent 
Clay Size:  1 to 49 percent 

Fine Sand:  0 to 13 percent 
Silt Size:  50 to 76 percent 
Clay Size:  14 to 49 percent 

Moisture Content  19 to 30 percent  33 to 60 percent 

Atterberg Limits 

LL = 17 to 18 
PL = 15 to 16 
PI = 2 

LL = 30 to 46 
PL = 19 to 25 
PI = 11 to 21 
LI = 0.6 to 2.0 

The  results  of  seven  specific  gravity  tests  ranged  from  2.73  to  2.91.    Four  consolidation  tests 
conducted  on  slimes,  indicated  a  modified  compression  index,  Ccε  (=  Cc/1+e0),  ranging  from 
approximately  0.14  to  0.18.    The  tailings  “slimes”  are  estimated  to be normally  consolidated  to 
slightly overconsolidated, likely due to historical fluctuations in the “groundwater” level within the 
tailings and weathering   

Three  (3) Consolidated Undrained  (CU) triaxial compression tests  (3‐points each) with pore water 
pressure measurements yielded effective friction angles, Ø’, ranging from 30.5° to 38.5°, based on 
MACTEC’s interpretation of the reported data relative to historical/published reference documents.  
Similarly, an effective cohesion, c’, of 0.0 psf was assumed.  Total stress parameters ranged from Ø 
= 7.8 to 20.5° and c = 0 to 424 psf. 

Three Consolidated Drained (CD) Triaxial compression tests (3‐points each) yielded effective friction 
angles, Ø’, ranging from 29.0° to 39.8° and an effective cohesion, c’, or 0 psf.   

1.2 General Characterization of Presumpscot Clay: 

A relatively thin stratum of Presumpscot Clay was encountered immediately beneath the tailings in 
soil  borings  SB‐601,  SB‐602,  and  SB‐605B  and  beneath  the  crushed  rock/reworked  glacial  till  fill 
material in soil boring SB‐603.  Lean clay was also inferred beneath the tailings in CPTu explorations 
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CP‐601, CP‐602, CP‐603, CP‐604, CP‐607, CP‐608, CP‐614, and CP‐615.   The clay was the uppermost 
native stratum at the site prior to the construction of the tailings impoundment.    

The clay was encountered (soil borings) and/or inferred (CPTu explorations) at depths ranging from 
approximately 12  to 57  feet bgs, with depths  increasing steadily  from west  to east.   Overall,  the 
thickness of  the  lean clay ranged  from approximately 1 to 16  feet.   Thicknesses of at  least 5  feet 
were typically observed/inferred across the southern 1/3 of the tailings impoundment. 

SPT N‐values  ranged  from 18  to  less  than 1  (i.e. WH or WR).   Limited  in‐situ VST yielded  “peak” 
undrained shear strengths, Su, ranging from 350 to 700 pounds psf.  Limited testing of in situ split‐
spoon  samples  via  a  hand‐held  torvane  yielded  shear  strengths  ranging  from  700  to  900  psf.  
Similarly,  pocket  penetrometer  testing  of  split‐spoon  samples  yielded  shear  strengths  of  300  to 
1600 psf.  Consequently, the lean clay was typically described as stiff to soft, based on the recorded 
N‐values and the Su values.   Typically, the clay transitioned from stiff to medium stiff to soft with 
increasing depth.  The thickness of the stiff to medium stiff “crust” generally ranged from a few to 
several feet in thickness. 

Index Test  Presumpscot Clay 

Particle Size 
Fine Sand size:  7  percent 

Silt Size  49  percent 
Clay Size:  44  percent 

Moisture Content  21 to 35 percent 

Atterberg Limits 

LL = 26 to 36 
PL = 14 to 17 
PI = 12 to 20 
LI = 0.6 to 1.2 

One (1) consolidation test of the soft to medium stiff lean clay indicated a Ccε ranging from 0.12 to 
0.20 across  the virgin compression portion of  the consolidation curve. 0.12.   The soft  to medium 
stiff lean clay is estimated to be normally consolidated to slightly over consolidated, at the location 
of the sample (B‐601) 

One (1) CU triaxial compression test (3‐points) with pore water pressure measurements yielded an 
effective  friction  angle,  Ø’,  of  15.4°  and  an  effective  cohesion,  c’,  of  457.0  psf.    Total  stress 
parameters were reported as Ø = 4.9° and c = 626.0 psf. 

1.3  Groundwater 

Surface water  runoff  from  the west  and  from within  the  footprint of  the  tailings  impoundment 
collects in an existing shallow depression in the central portion of the tailings impoundment.  This 
area was consistently observed to be under 1 to 2 feet of water during the subsurface exploration 
program and subsequent groundwater sampling/monitoring events.   Measurements conducted  in 
the  installed  piezometers  and monitoring wells  indicate  that  this  surface water  pond  is  actively 
recharging  the  “groundwater”  within  the  tailings.    The  measurements  also  indicate  that  the 
“groundwater” observed  in  the  tailings  is  likely “perched” atop  the underlying native clay and/or 
glacial till. 
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The depth to groundwater (the upper phreatic surface) ranged from approximately 2.5 feet bgs (PZ‐
601)  to  approximately  19  feet  bgs  (MW‐604S),  based  on measurements  taken  in  the  installed 
piezometers and monitoring wells in August of 2006.  The depth to water typically dropped off from 
the west to the east across the tailings impoundment.   

Data  collected  from  the  “nested” piezometers  and wells  typically  indicates  a distinct downward 
gradient  (i.e.  flow)  ranging  from approximately 0.17  to 0.86  ft/ft within  the  tailings.   The highest 
downward gradient was measured at the B‐604 cluster on the northeast portion of the site.   

1.4  Conceptual Model of Impoundment Construction  

It is understood that the berm encompassing the tailings impoundment was constructed in multiple 
stages  (i.e.  lifts).   This  type/method of construction  is commonly  termed a “raised embankment” 
(Vick, 1990).   Typically,  the  first  lift  (i.e. a “starter dike”)  is constructed of natural  soil borrow or 
available  fill materials and  is sized  (vertically)  to accommodate  the  first couple years of  the mill’s 
tailings output, with necessary/appropriate allowances  for  storage of  surface water and/or  flood 
inflows.   The embankment  is  then  raised  in  stages  to keep pace with  the  rising elevation of  the 
tailings and surface water/flood water storage requirements (Vick, 1990). 

Raised  embankments  are  generally  characterized  as  an  upstream,  downstream,  or  centerline 
embankment, depending on which direction the crest of the embankment moves in relation to the 
starter dike as subsequent  lifts are added  (Vick, 1990).   For an “upstream”  type of embankment, 
tailings are discharged peripherally from the crest of the starter dike to form an above‐water sandy 
“beach”, which  then  becomes  the  foundation  for  second  lift  of  the  embankment  (Vick,  1990).  
Historical  site  photographs  of  the  Callahan  Mine  operations  indicate  that  the  tailings  were 
discharged via a  series of  spigots  spaced along  the  crest of  the embankment.   Observations and 
local anecdotal information indicate that an “upstream” embankment was constructed at the Site.  
The starter dikes are conceptually depicted as trapezoidal berms staggered  in toward the west as 
the outer embankment was constructed.    It  is assumed that these starter dikes were constructed 
primarily out of the angular waste rock, evident on the outer slope.   The width of the starter dikes 
is not known, however MW 604R was drilled  in the access road and encountered only 5 to 6 ft of 
rock fill followed directly by tailings.  This indicates that the starter dikes are only of limited width 
and form a veneer on the outer slope of the impoundment.   Anecdotal information also indicates 
that  the  inside  face  of  the  starter  dikes was  lined  or  “chinked” with  clay  or  finer  grained  soil 
(possibly  glacial  till,  in  order  to  contain  the  finer  grained  tailings.    Based  on  the  grain  size 
characteristics of  the  tailings,  it  is evident  that some  form of chinking or sealing of  the upstream 
slope must have occurred; otherwise the tailings would have piped through the  large voids  in the 
rockfill.     

The formation and competency of the sandy “beach” is critical to the application of the “upstream” 
embankment construction methods.   Consequently, at  least 40 to 60 percent sand sized particles 
are typically required in the “whole” tailings discharge (Vick, 1990).  Historical laboratory testing (by 
others) of “whole”  tailings produced by zinc‐copper‐lead ore mining operations, such as Callahan 
Mine,  usually  indicates  a  sufficient  percentage  sand‐sized  particles.    This  relatively  sand‐rich 
“whole”  tailings matrix generally  results  in most of  the  coarser  (i.e.  sand  sized)  tailings particles 
settling  from  suspension  relatively  close  to  the  point  of  discharge  with  the  remaining  coarse 
particles and fine‐grained  (i.e. silt, clay, and colloid sized) particles carried to the ponded effluent 
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(i.e. the decant pond)  in central portions of the  impoundment where they eventually sediment  in 
standing water (Vick, 1990). 

A  review of  the  site‐specific  subsurface exploration data, geotechnical  laboratory  testing  results, 
and  historical  photographs  and  documents  relative  to  common  zinc‐copper‐lead  ore  mining 
operations typical/historical tailings impoundment construction methods suggests that the tailings 
impoundment at  the Callahan Mine was  likely constructed as an “upstream” raised embankment 
with  the “whole”  tailings  slurry discharged via a series of spigots spaced peripherally around  the 
impoundment berm.   

1.5 Site‐Specific Observations 

The  subsurface  exploration  program  identified  a  tailings  deposit  that  generally  increases  in 
thickness  from west  to east.   Tailing “slimes” were observed  to dominate central portions of  the 
impoundment  (e.g.  SB‐603  and  SB‐605A).   Conversely,  tailings  representative of  “whole”  and/or 
“sand” tailings dominated the eastern edge of the impoundment (e.g. SB‐604) in close proximity to 
the berm.  A highly stratified and/or laminated transitional zone was identified (e.g. SB‐602 and SB‐
605B)  in between  these  two “zones”.   The  transitional zone appears  to be more characteristic of 
the tailings “slimes”. 

Clay was  identified  and/or  inferred  in most  of  the  exploration  locations  and  is  estimated  to  be 
widespread  but  may  not  necessarily  be  continuous  across  the  footprint  of  the  tailings 
impoundment.   CPTu exploration  locations CP‐605, CP‐606, CP‐609, CP‐611, and CP‐613 achieved 
practical  refusal at  relatively  shallow depths beneath  the  tailings,  suggestive of either a  crushed 
rock/reworked glacial  till  fill material,  isolated  ridges of  shallow  (relative  to nearby explorations) 
glacial till and/or bedrock, or some other obstruction (i.e. drainage/decant piping or structure).   If 
refusal was in crushed rock/reworked glacial till fill material, clay may be present beneath it.   

2.0  PRELIMINARY SEISMIC STABILITY EVALUATION 

The  preliminary  seismic  stability  evaluation  involved  two  general  steps.    The  first  step  involved 
evaluating  the  susceptibility of  the  Tailings  and  Presumpscot  clay  strata  to  liquefaction or  cyclic 
failure.   The second step  involved evaluating  the stability of  the  tailings embankment under post 
earthquake conditions using estimated post earthquake strengths for these soils.   

2.1 Liquefaction and Cyclic Failure Evaluation 

The Mine Tailings are highly stratified soils consisting of silty sands (SM), sandy silty (ML) and silty 
clay  soils  (CL).    The  engineering  behavior  of  “Sand‐Like”  and  Clay‐Like”  soils  are  fundamentally 
different; therefore different approaches to evaluating their seismic response are necessary.   The 
evaluation of “Sand‐Like” soils was performed in accordance with the procedures outline in Youd & 
Idriss, 2001).  Sand‐Like soils are susceptible to Liquefaction, which is the onset of high excess pore 
pressures generated due to earthquake loading.  The evaluation of “Clay‐Like” soils was performed 
using procedures outlined in Boulanger and Idriss, (2004).  Clay Like soils are susceptible to loss of 
strength  due  to  earthquake  loading.    The  term  “Cyclic  Failure”  is  generally  associated with  the 
seismic  evaluation  of  Clay‐Like  soils.    The  terms  “Sand‐Like”  and  “Clay‐Like”  (Boulanger  and 
Idriss,(2004)are used in this report to describe the seismic behavior of these two general types.   
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The evaluations were performed based on the Standard Penetration Tests (SPT) made  in the nine 
soil  borings,  and  the  Tip,  Sleeve  and  Pore  Pressure  measurements  at  the  16  CPTu  locations.  
Correlations between the SPT and CPTu analyses were made at the six locations where soil borings 
were made  immediately  adjacent  to  CPTu  explorations.    The  analysis  steps  for  the  SPT  based 
evaluation  are  included  in  the  tables  in  Appendix  A.    The  analysis  steps  for  the  CPTu  based 
evaluation are included in Appendix B.  Table B‐1 provides a complete description of each column in 
the Appendix B  spreadsheets.   A  graphical  summary of each exploration  analysis  is provided on 
Figures 2 through 19.   

The analyses were first conducted using the methods outlined in Youd and Idriss, (2001) for sand‐
like  soils  using  SPT  and  CPT  exploration  data.    The  reference  also  provides  guidance  for 
differentiating between Sand‐Like and Clay‐Like behavior. The two methods are used as follows: 

• Soils with a Plasticity  Index  (PI) of 7 or greater are considered  to behave as Clay‐Like 
soils.   

• Soils with a Soil Behavior Index Ic, greater than 2.6 are considered Clay‐Like soils.  Ic is 
calculated from the CPTu data. 

Following  the  completion  of  the  analyses  using  the  Youd  &  Idriss  procedures,  and  the 
determination of the Soil Behavior Index, Ic, it became evident that much of the tailings soil deposit 
was  classified  as  Clay‐Like  soils.    These  soils were  subsequently  evaluated  using  the  procedures 
outlined in Boulanger (2004).   

2.1.1  Liquefaction Evaluation of Sand‐Like Soils using SPT data:   

An evaluation of the  liquefaction potential was made at borings B‐604, B‐605b, B‐705 and B‐706.  
The remaining borings had measured uncorrected N‐values of less than 1 i.e.( weight of hammer or 
rods), and therefore were too soft for the SPT based analysis.   

The  borings were  drilled  using  drive  and wash  techniques  and  Standard  Penetration  Test  (SPT) 
samples were obtained in accordance with ASTM Specification D‐1556.  The number of blows of the 
140 pound hammer  falling 30  inches  that  it  takes  to drive  the sampling spoon 12‐inches  into  the 
soil  is referred to as the uncorrected “N” value.   For use  in  liquefaction analysis, these “N” values 
need to be corrected to the standard of sixty percent hammer energy transfer and normalized to a 
vertical effective overburden pressure of 1 ton per square foot.  An “N” value that is so corrected, 
along with a  few other corrections subsequently discussed,  is referred  to as an  (N1)60 value.   The 
methods  that were used  for  the  (N1)60  correction  in  this  geotechnical  study  are  those  that have 
been proposed by Seed and Idriss, 1982, updated with the consensus findings of the 1996 and 1998 
NCEER/NSF workshops  on  evaluation  of  liquefaction  of  soils,  as  summarized  by  Youd  and  Idriss 
(2001).    The  spreadsheets  in  Appendix  A  outline  the  approach  to  the  analysis  and  the  key 
assumptions and  calculation methods used.   Uncorrected SPT  “N” values  (N) were  converted  to 
(N1)60 values using the equation: 

 (N1)60 = N x CN x CE x CB  x  CR  x  CS 

The correction coefficients (C‐values) above include:   
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Overburden pressure (CN), hammer energy (CE), Borehole Diameter (CB), rod length (CR), spoon liner 
(CS), based on standard procedures outlined in Seed and Harder (1990) and Youd and Idriss (2001).  
The following paragraphs summarize these corrections:  

Overburden Correction Factor (CN):  The N‐value is normalized to one ton per square foot 
effective  overburden  pressure.    The  recommended  correction  factor  varies  with 
overburden pressure by the following relationship outlined in Youd & Idriss (2001):  

        CN = (Pa/σ'vo)0.5 

Hammer Energy Correction  (CE):   The hammer energy correction normalizes the N‐values 
to a  standard 60 percent efficiency,  the generally  accepted energy delivered with  safety 
hammer  system  in  the  United  States.    The  correction  factor  is  the  ratio  of  the  actual 
measured efficiency divided by 60 percent.   For example,  if the measured efficiency for a 
system  is 80 percent,  the  correction  factor  is 80/60, or 1.33.   The borings  for  this  study 
were  driven  with  a  standard  safety  hammer  and  a  rope  and  cathead,  therefore  the 
correction for hammer energy was 60/60, or 1.0.   The borings drilled  in 2007 (700 series), 
were driven with a CME automatic hammer, therefore the hammer correction was taken as 
72/60 = 1.2.    

Borehole Diameter Correction  (CR):   The diameter of  the borehole  for all borings was 4‐
inches.  The correction factor for all samples was 1.0. 

Rod Length Correction (CR):  The rod length correction factor is 0.75 for samples less than 
10 feet deep and 1.0 for samples at depths greater than 10 feet. 

Spoon Liner Correction (CS):  The split barrel samplers for all samples driven had an inside 
diameter of 1‐3/8  inches, and a spoon  liner was not used.   The correction  for split barrel 
samplers with room for a liner, but no liner used, varies with uncorrected N.  If the N‐value 
is between 0 and 5, the spoon liner correction factor is 1.0.  If the N‐value is between 6 and 
10,  the spoon  liner correction  factor  is 1.1.    If  the N‐values  is greater  than 10,  the spoon 
liner correction factor is 1.2.   

The uncorrected N‐value normalized based on  the above applied correction  factors  is designated 
(N1)60 and is shown on the correction tables in Appendix A.   

Fines Content Correction  Factor:   This  correction  factor  is applied  to  the  (N1)60 normalized blow 
count  to  obtain  the  (N1)60‐cs  blow  count  for  use  in determining  the  equivalent  clean  sand  Cyclic 
Resistance Ratio (CRR).  The correction factor varies in accordance with the percentage of silt in the 
sample using the following equation (Youd and Idriss, 2001) as follows:  

    (N1)60cs = a+ b(N1)60 

  Where:  a = exp[1.76-(190/FC2)] 

 b = [0.99 + (FC1.5/1000)] 

   FC = fines content in percent (e.g., 35% = 35) 
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The fines correction factors are  listed on Tables  in Appendix A.   Silt contents from samples where 
grain size analyses were performed are shown in bold font.  The other silt contents were estimated.   

Seismicity of the Project Location 

No  site‐specific  assessment  of  seismicity was  conducted  for  the  project  since  it  is  in  a  low  to 
moderate  area  of  seismicity.    In  such  cases  at  other  projects,  the  the  use  of  seismic  hazard  as 
defined by  the USGS Seismic Hazard Mapping Project  is generally accepted.   The USGS  indicates 
that  the peak ground acceleration  (PGA) with a 2 percent probability of recurrence  in 50 years  is 
0.11g.   

Liquefaction Analysis 

An evaluation of the liquefaction potential was made for each SPT N‐value located below the water 
table.  The summary spreadsheet for the liquefaction analysis is shown the far right of Table.  The 
liquefaction  analysis  presented  herein  made  two  assumptions  related  to  the  impoundment 
configuration: 

1. The ground acceleration  from  the earthquake was amplified  through  the  soft  tailings 
and clay soils, by assuming 0.11g (PGA at the bedrock surface) and amplifying this by a 
factor of 2 at the surface (0.22g).  A lineal interpolation was made between the bedrock 
(or glacial till), and the ground surface.   

2. A  finite  element  analysis  of  the  overburden  and  shear  stresses  in  the  tailings 
impoundment  was  not  performed  for  this  analysis.    Overburden  stresses  were 
determined based on  the height of  soil and water above  the  sample  location.   Static 
shear stresses were also not determined at the sample location.  The static shear stress 
ratio, α , (ratio of the static shear stress to effective overburden stress), was assumed 
based on the position of the boring in relation to the steep 1.3H: 1V eastern side slope.  
Estimated values of α  ranged  from 0.15  for explorations drilled near  the crest of  the 
embankment  to  0.02  for  explorations  175  feet  and  further  from  the  crest.    The 
correction  factor  for sloping ground conditions  (K‐alpha, discussed herein) was based 
on recommendations in Idriss and Boulanger, (2002).   

The  liquefaction analysis  is a measure of the ability of a particular soil to resist  liquefaction and  is 
generally expressed as a factor of safety against liquefaction as follows:   

        FS = (CRR7.5/CSR) x MSF x Kσ  x Kα 

The following paragraphs describe the liquefaction analysis. 

Computation  of  CRR  ‐    The  Cyclic  Resistance  Ratio  (CRR7.5) with  respect  to  the  energy  from  a 
magnitude  (M) 7.5 earthquake event was computed  for each blow count based on  the corrected 
SPT value (N1)60‐CS and the following equation Youd and Idriss, (2001): 

 CRR7.5 = {(1/(34-(N1)60cs)} + {(N1)60cs/135} + {50/[10 x (N1)60cs + 45]2} - [1/200]  

The value of the cyclic resistance ratio obtained from this formula was corrected for the estimated 
site‐specific earthquake magnitude, static overburden stress and static shear stress, to obtain the 
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CRR specific for the Callahan Mine site.  A magnitude 5.5 earthquake has been assumed to be the 
maximum credible event  for  the Callahan Mine site,  therefore corrections  for  these effects were 
made by multiplying the cyclic resistance ratio as follows: 

  CRR5.5 = CRR7.5 * MSF * Kσ * Ka) 

  where:   

  MSF  ‐  Magnitude  Scaling  Factor  (Youd  and  Idriss,  2001,  Table  3);  a  magnitude  5.5 
earthquake has been assumed  to be  the maximum  credible event  for  the Callahan Mine 
site, therefore, MSF = 2.2. 

Kσ  ‐ overburden stress correction factor. (Youd and Idriss, 2001) 

    Kσ = ( σ'vo/Pa)(f‐1), 

where: 

  f = 0.7 to 0.8 for relative density of 40 to 60%;  

  f = 0.6 to 0.7 for relative density of 60 to 80%;  

  Pa = pressure at 1 atmosphere  

Kα ‐ The correction for static shear stress Kα was estimated based on Figure 7 from Idriss & 
Boulanger (2002).  

The CRR for each SPT test is listed on the tables in Appendix A.   

Computation of CSR  ‐ The Cyclic Stress Ratio (CSR)  induced by the earthquake was computed for 
each blow count using the following formula:   

CSR = 0.65 *(amax /g )* (σvo/σ’vo )* rd 

  where: 

amax/g   =  PGA = 0.11g (discussed above) 

    σvo  = Total overburden stress at the sample location  

σ’vo = Effective Overburden Stress at the sample location  

rd      = [1.0 ‐ 0.4113z
0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.006205z1.5 + 

0.001210z2]    where: z = depth in meters 

Liquefaction  Factor  of  Safety  using  SPT  Data:    The  factor  of  safety  against  liquefaction  was 
computed for each blow count as the CRR divided by the CSR.  A factor of safety of 1.1 or lower is 
assumed to liquefy.  A factor of safety of between 1.1 and 1.8 is assumed to generate excess pore 
pressure  during  the  earthquake  and  a  factor  of  safety  above  1.8  is  assumed  not  to  experience 



Preliminary Seismic Stability Evaluation
Tailings Impoundment Area  
Callahan Mine, Brooksville, Maine 

October, 2008
Page 11 

 

preliminary seismic stability analysis ‐ callahan minetailings impoundment     

significant seismically induced excess pore pressure.  A discussion of the strength parameters to be 
used for the post earthquake stability analysis is included in Section 3.  

2.1.2  Liquefaction Evaluation of Sand-Like Soils using CPT Data 

The liquefaction evaluation using the CPT data was performed using procedures outlined in Youd & 
Idriss, (2001).   The CPT based analysis  is similar to the SPT based analysis, except that the CPT tip 
resistance  is normalized  to 1  tsf overburden pressure and  then corrected  for  fines content.   The 
CRR  is  then  calculated based on  charts of empirical data  compiled  from  case histories.   The CPT 
data is generally considered to be more consistent that SPT data and the continuous profile allows 
for a more detailed profile of the soil layers.  

The first step in the CPT analysis is to calculate the Soil Behavior Index, Ic.  The Ic is estimated based 
on the CPT friction ratio and will generally increase with increasing fines content and soil plasticity, 
allowing a  rough estimate of  the soil  type and  fines content.   A chart developed by Robertson & 
Wride (1998), (Figure B‐1) describes the boundaries between soil types.   The boundaries between 
the soil types 2 through 7 can be approximated by concentric circles and are used to account for 
the effects of soil characteristics on the normalized cone tip resistance qc1N. and CRR. The radii of 
the  concentric  circles  are  termed  the  soil  behavior  type  Index  Ic,  and  are  calculated  from  the 
following equation:   

Ic = [(3.47 ‐ logQ)
2 + (1.22 + log F)2]0.5 

Where:   

  Q = [(qc – σvo)/Pa][Pa/σ’vo]n = [(qc – σvo)/σ’vo] 

And  

            F = [fs/qc – σvo)] x 100% 

            n = exponent that varies with soil type 

            qc = field cone penetration resistance measured at the tip 

            Pa = atmospheric pressure in same units as σ’vo 

            σvo = total overburden stress 

            σ'vo = effective overburden stress 

            fc = the sleeve resistance 

The chart on Figure B1 (Robertson & Wride, (1998), was developed using and exponent n = 1, which 
is the appropriate value for clays.   The  first step  is to differentiate the soil types characterized as 
clays  from  those  characterized  as  sands  and  silts.    This  is  done  by  assuming  and  exponent  n=1 
(characteristic of clays) and calculating the dimensionless CPT tip resistance, Q,  from the equation 
above.    If  the  Ic  calculated with an exponent of 1.0  is > 2.6  the  soil  is  classified as  clayey and  is 
considered  too clay rich  to “Liquefy”, and  this portion of  the analysis  is complete.    In our case, a 
cyclic failure analysis as described in the next section was then performed.  If the calculated Ic is < 
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2.6, the soil is most likely granular in nature and therefore Q should be re‐calculated using an n=0.5 
exponent.    Ic  is  then  re‐calculated  using  the  revised Q.    If  the  re‐calculated  Ic  (using  the  n=0.5 
exponent for Q), is > 2.6, the soil is likely to be very silty and possibly plastic.  In this instance, Q is 
re‐calculated using and n=0.7 exponent, and Ic is recalculated using the recalculated Q.   

After this iteration to determine the likely Ic, the normalized tip resistance qc1N was then calculated 
as: 

      qc1N  =  CQ(qc/Pa) 

    where: 

              CQ = (Pa/σ’vo)n 

This  is the normalized penetration resistance for silty sands.    It  is then corrected to an equivalent 
clean sand value (qc1N)CS , by the following equation:   

            (qc1N)CS = qc1N  x Kc 

Where Kc, the correction factor for grain size characteristics, is defined by:   

 for Ic <= 1.64 Kc = 1.0 

for Ic> 1.64   Kc = ‐0.403Ic
4 + 5.58Ic3 – 21.63Ic

2 + 33.75Ic – 17.88 

The CRR M7.5  (Cyclic Resistance Ratio  for magnitude 7.5 earthquake)  is  then  calculated using  the 
appropriate (qc1N)CS and the following equation: 

If (qc1N)CS <50   then CRR7.5 = 0.833[(qc1N)CS/1000]+0.05 

If 50<= (qc1N)CS =160  then CRR7.5 = 93[(qc1N)CS/1000]
3+0.08 

The CRR7.5 is then multiplied by the same corrections factors, Kσ, Ka and MSF to determine the CRR 
M5.5 for this site. Note that the correction factor for Kα was based on Figure 9 of Idriss & Boulanger, 
(2001) based on Normalized CPT Tip resistances. 

Liquefaction Factor of Safety using CPT Data for Sand‐Like soils 

The  factor of  safety against  liquefaction was  computed  for each CPT  test  interval as  the CRRM5.5 
divided by the CSR determined earlier from the SPT analyses.   A factor of safety of 1.1 or  lower  is 
assumed to liquefy.  A factor of safety of between 1.1 and 1.8 is assumed to generate excess pore 
pressure  during  the  earthquake  and  a  factor  of  safety  above  1.8  is  assumed  not  to  experience 
significant seismically induced excess pore pressure.    The analysis shows that the majority of the 
soils were classified as “Clay‐Like”, with an  Ic > 2.6.   Therefore, the Youd and  Idriss procedure for 
“Sand‐Like”  soils  to determine  the  susceptibility  to  liquefaction  is not  considered  to be  valid  for 
these soils with an Ic above 2.6.  The calculated Factor of Safety is however plotted on Figures A9‐1 
through A9‐1917  for  comparison purposes.   Where  the  Ic was  less  than 2.6,  (indicating  sand‐like 
behavior), the points of the FS graph are enlarged and filled.   Borderline soils close to and slightly 
above  an  Ic  =  2.6 were  enlarged  and  not  filled.    This  assumes  that  the  procedure  is  based  on 
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relationships  from empirical data and may be subject to  interpretation.   The majority of the soils 
however  were  classified  as  Clay‐Like,  and  therefore  these  soils  were  re‐evaluated  using  the 
procedures for Clay‐Like soils below.   

2.1.3 Cyclic Failure Evaluation of Clay‐Like Soils using Vane Shear Test and CPT Data 

Soils that were classified as “Clay‐Like” were re‐evaluated using procedures outlined  in Boulanger 
and Idriss (2004).   This more recent method to evaluate the relative factor of safety against cyclic 
failure of clays was developed to incorporate several factors that influence the dynamic response of 
Clay‐Like soils.  A similar Cyclic Resistance Ratio (CRR) is then calculated as described below using a 
somewhat different method.   Clay‐Like soils are  influenced by the presence of  in situ static shear 
stresses, and the Over Consolidation Ratio  (OCR).   Clay soils with a high  initial static shear stress, 
and/or low OCR are more susceptible to cyclic failure than soils with little or no initial static shear 
stress and/or higher OCR’s.   

The method used  for  the Callahan site  is Approach B, which uses  the estimated undrained shear 
strength Su.  The undrained shear strength was measured at the site using  in‐situ vane shear tests 
(VST)  in several of  the borings.   The results of  these  tests were  tabulated and plotted on  the SB‐
Series boring logs in Appendix A9.  The CPTu exploration data was then used to estimate the Su for 
the soil profile.   The  first step was  to estimate Su at  five  locations where CPT data was obtained 
adjacent  to  the  Soil  Borings  (Locations  SB‐601  through  SB‐603,  SB  605a  and  SB‐605b.    The 
undrained shear strength Su was estimated from the CPTu data using the following formula (Lunne, 
Robertson and Powel, (1997) : 

            Su = (qct – σvo)/Nkt 

      Where  

          qct = the corrected tip resistance (corrected for pore pressure effects) 

          σvo = total overburden pressure 

Nkt = the coefficient based on site specific relationships comparing field and lab 
data 

The Su was calculated and plotted against the VST data for the five comparison  locations.   The Nkt 
was adjusted to match the VST data as closely as possible.   Plots of the comparisons of measured 
VST Su vs Calculated Su from the CPTu data are shown on Figures A9‐1 through A9‐19.  The Nkt was 
found to range from 8 to 12 for the tailings and 18 for the soft Presumpscot Clay.  The Su at the 11 
other CPTu locations was then calculated using an average Nkt of 10.5 for the tailings and 18 for the 
soft Presumpscot Clay.   

The CRR M7.5 was  calculated using  the  following equation 3‐29  from Boulanger and  Idriss  (2004).  
Note that this equation has been reduced by 20 percent (multiplied by 0.8) as recommended by the 
authors for tailings slimes. 

CRR M7.5 =0.8 x  0.8 x (Su/σ’vo) x Ka 

where 
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Su = the undrained shear strength estimated from the field calibrated CPTu data as 
described above,  

        Ka =  the  static  shear  stress  correction  factor  for  fine grained  soils, equation 2‐10 
from Boulanger and Idriss (2004) 

      Ka = 1.344 – [0.344/(1‐α/0.22 x OCR 0.8)0.638]  

            α  = the assumed static shear stress ratio described in Section 2.1.1 

OCR = 1.1 assumed based on  laboratory testing and our understanding of 
the  construction  history.    This  number  is  considered  reasonably 
conservative for this analysis. 

The CRRM7.5 was then corrected for the magnitude scaling factor for this site and a Magnitude 5.5 
earthquake, by the following equation: 

    CRR M5.5 = CRR M7.5 x MSF 

Where  

MSF = 1.12 x e(‐M/4) +0.828 

 
Liquefaction Factor of Safety using CPT Data for Sand‐Like soils 

The factor of safety against liquefaction was computed for each CPT test interval as CRRM5.5 divided 
by the CSR determined earlier from the SPT analyses.  The results of the Cyclic Failure analysis are 
plotted on Figures A9‐1 through A9‐19 as the blue square data a points.    

As discussed  in Boulanger  and  Idriss  (2004),  a  factor of  safety of  1.0  calculated using  the  cyclic 
failure analysis procedures above, corresponds to the onset of cyclic failure.  The post cyclic failure 
undrained shear strength of the clay‐like materials will transition from values near its original static 
strength to values nearer its residual or fully remolded strength.  The undrained shear strength for 
soils where the FS  is greater than 1.0, will generally be  less than the original static strength, with 
the magnitude of  the reduction depending on  the soil characteristics,  the strains  imposed by  the 
cyclic loads and the number of loading cycles.     

3.0  POST EARTHQUAKE STRENGTHS 

The post earthquake strength of the tailings was estimated based on recommendations presented 
in Boulanger and Idriss, (2004) for clay‐like soils and Youd and Idriss, (2001) for Sand‐Like or Mixed 
type  soils.    A  summary  of  the  recommended  strengths  or  strength  reductions  is  presented  on 
Figures A9‐1 through A9‐19 on the far right of the figures.   For the softer Presumpscot Formation 
clay soils, the post‐earthquake strength reduction of 20 percent of the peak undrained strength  is 
recommended based on  cyclic  strength  testing  that has been performed on  similar Presumpscot 
Formation soils in the Portland and Norridgewock, Maine areas.   
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The strength reductions for the Clay‐Like tailings soils were applied as follows:   

• If the factor of safety against  liquefaction was calculated as 1.1 or  less, the recommended 
strength of these soils will approach the residual strength.   The residual strength of these 
soils was estimated by reducing the peak undrained shear strength (determined by the VST 
or CPTU tests), by a  factor of 7.5 which represents  the average sensitivity of  the clay‐like 
soils from the VST program.  

• If  the  factor of  safety against  liquefaction was above 1.8,  there was no  reduction  in  the 
undrained shear strength applied. 

• If the factor of safety against liquefaction was between 1.1 and 1.8, a linear interpolation of 
the sensitivity was applied.   

The strength reductions for the sand‐like soils were applied as follows: 

• If  the  factor  of  safety  against  liquefaction was  less  than  1.1,  the  soils  are  assumed  to 
liquefy.    In  this circumstance,  these  soils are expected  to behave as undrained  soils with 
shear strengths based on the Figure A9‐20.  This figure related undrained shear strength for 
post liquefaction soils to the corrected N1 60‐cs value.  

• If the factor of safety against liquefaction was above 1.8, no reduction in the strength of the 
soils was applied. 

• If the factor of safety against liquefaction was between 1.1 and 1.8, excess pore pressures 
are  assumed  to  be  generated.    These  excess  pore  pressures  are  represented  by  a  pore 
pressure  coefficient  Ru,  in  a  stability  analysis.      The  magnitude  of  the  pore  pressure 
coefficient  is  based  on  Figure  A9‐21,  and  depends  on  the  factor  of  safety  of  against 
liquefaction.   This pore pressure coefficient  is applied  to  the  soil  layer  in question  in  the 
stability  analysis.    This  pore  pressure  coefficient will  reduce  the  effective  stress  on  the 
failure plane, which will reduce the available mobilized shear resistance. 

  4.0  POST EARTHQUAKE STABILITY ANALYSES 

Post earthquake  stability analyses  should be performed using  the above  recommended  strength 
reductions applied to the initial static strengths for each soil layer in the stability model.  No seismic 
coefficient  is used  in the model as the reduced strengths model the behavior of the soil following 
the earthquake. 
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Figure A9-20
Equivalent Clean Sand SPT Corrected Blowcount (N1)60 - CS vs.

Undrained Residual Shear Strength (Sr)
Callahan Mine Seismic Stability Evaluation



Figure A9-21
Factor of Safety Against Liquefaction vs
Residual Excess Pore Pressure Ratio Ru
Callahan Mine Seismic Stability Report



  

 

 
 
 
 
 
 

APPENDIX  A9-A 
 

SPT-BASED LIQUEFACTION SPREADSHEETS 



STANDARD PENETRATION TEST CORRECTION
Soil Metrics LLC

Callahan Mine 08/15/07
Maine DOT

BORING NO. SB-604 Reference: T.L. Youd and I.M. Idriss, (2001), "Liquefaction Resistance of Soils: Summary Report From the 1996
SS-9 to SS-24     NCEER and 1998 NCEER/NSF Workshopd on Evaluation of Liquefaction Resistance of Soils, ASCE JGGE, April.

Boring Blowcount Corrections: (N1)60 = NRAWCNCECBCRCS

Where: Recommended by:
1) Hammer Energy Correction: CE = 1 ................... ER/60 ~ 0.7 to 1.2 (Safety Hammer) Youd and Idriss, 2001
2) Borehole Diameter Correction: CB = 1 ................... Nw and Hw Sized Borings Youd and Idriss, 2001
3) Rod Length Correction: CR= 0.75 ................... 0-9.75 ft. Youd and Idriss, 2001

0.8 ................... 9.75 to 13 ft.
0.85 ................... 13 to 19.5 ft.
0.95 ................... 19.5 to 32 ft.

1 ................... >32 ft.
4) Spoon Liner Correction: CS = If N=0-5 then Cs=1.0; if N=6-10, then Cs=1.1; if N=+10 then Cs=1.2 Hendron from Diversion Dam Project, New York (consistent with Youd and Idriss, 2001)
5) Overburden: CN = (Pa/σ'vo)^0.5 Youd and Idriss, 2001
6) Correction for Residual Strength: (N)corr is based on Seed (1986) "Design Problems in Soil Liquefaction"

Fines Correction: (N1)60cs = a+ b(N1)60 Where:  a = exp[1.76-(190/FC2)]    and     b = [0.99 + (FC1.5/1000)] Youd and Idriss, 2001
FC = fines content in percent (e.g., 35% = 35)

Seed & Harder Clean Sand: Percent Fines N Correction (blows/foot Seed and Harder (1990)
10% 1
25% 2
50% 4
75% 5

Clean Sand CRR7.5: CRR7.5 = {(1/(34-(N1)60cs)} + {(N1)60cs/135} + {50/[10 x (N1)60cs + 45]2} - [1/200] Youd and Idriss, 2001

INPUT:
Moist Overburden Unit Weight (total): 0.115 kcf
Sat. Overburden Unit Weight (total): 0.117 kcf  
Depth to Water Table 18.3 feet
Ground Surface Elevation 73.9

Computation of Triggering CRR7.5: Base Elevation for Amplification 14.9
Plasticity Static Raw Hammer Borehole Rod Spoon Eff. Over- Over- Corrected Seed & Harder Seed & Harder Fines Clean

Layer Grain Size Distribution Index, Sample Pore Uncorrected Blowcounts SPT Type Dia length liner burden burden Blowcount Clean Sand Clean Sand Uncorrected Clean Sand Sand
Name Classification* PI No. Depth Elev. % Pres., u N correction correction correction correction σ'v correction (N1)60 Correction (N1)60 CRR7.5 a b (N1)60cs CRR7.5

(feet) (ft) Fines (ksf) 0-6" 6-12" 12-18" 18-24" (bpf) CE CB CR CS (ksf) CN (bpf) (bpf) (bpf) ** **
SS-9 21.0 52.9 55 0.2 2 3 3 3 6 1.0 1.0 1.0 1.1 2.3 0.97 6 4 10 0.08 5.00 1.20 12 0.13

SS-10 23.0 50.9 54 0.3 1 2 1 2 3 1.0 1.0 1.0 1.0 2.4 0.95 3 4 7 0.06 5.00 1.20 8 0.10
SS-11 25.0 48.9 35 0.4 1 1 2 3 3 1.0 1.0 1.0 1.0 2.5 0.93 3 2 5 0.06 4.98 1.20 8 0.10
SS-12 27.0 46.9 45 0.5 1 1 1 1 2 1.0 1.0 1.0 1.0 2.6 0.91 2 2 4 0.05 5.00 1.20 7 0.09
SS-13 29.0 44.9 55 0.7 1 1 1 2 2 1.0 1.0 1.0 1.0 2.7 0.89 2 4 6 0.05 5.00 1.20 7 0.09
SS-14 31.0 42.9 32 0.8 2 3 2 2 5 1.0 1.0 1.0 1.0 2.8 0.87 4 2 6 0.07 4.83 1.17 10 0.11
SS-15 33.0 40.9 58 0.9 1 1 2 2 3 1.0 1.0 1.0 1.0 2.9 0.85 3 4 7 0.06 5.00 1.20 8 0.10
SS-16 35.0 38.9 60 1.0 1 1 0 2 1 1.0 1.0 1.0 1.0 3.0 0.84 1 4 5 0.05 5.00 1.20 6 0.08
SS-17 37.0 36.9 88 1.2 1 1 2 1 3 1.0 1.0 1.0 1.0 3.1 0.82 2 5 7 0.06 5.00 1.20 8 0.10
SS-18 39.0 34.9 92 1.3 1 1 2 1 3 1.0 1.0 1.0 1.0 3.2 0.81 2 5 7 0.06 5.00 1.20 8 0.10
SS-19 41.0 32.9 55 1.4 2 2 3 2 5 1.0 1.0 1.0 1.0 3.3 0.80 4 4 8 0.06 5.00 1.20 10 0.11
SS-20 43.0 30.9 55 1.5 1 1 2 1 3 1.0 1.0 1.0 1.0 3.5 0.78 2 4 6 0.05 5.00 1.20 8 0.09
SS-21 49.0 24.9 55 1.9 0 0 2 2 2 1.0 1.0 1.0 1.0 3.8 0.75 1 4 5 0.05 5.00 1.20 7 0.09
SS-22 51.0 22.9 90 2.0 1 1 1 2 2 1.0 1.0 1.0 1.0 3.9 0.74 1 5 6 0.05 5.00 1.20 7 0.09
SS-23 53.0 20.9 54 2.2 2 2 6 6 8 1.0 1.0 1.0 1.1 4.0 0.73 6 4 10 0.08 5.00 1.20 13 0.14
SS-24 55.0 18.9 75 2.3 2 1 2 2 3 1.0 1.0 1.0 1.0 4.1 0.72 2 5 7 0.05 5.00 1.20 8 0.09

* See boring logs in Appendix A for detailed description.
** CRR is 1.0 if (N1)60 is greater than 30 blows/ft; Youd and Idriss 2001, p. 299 indicate that liquefaction will not occurr for (N1)60 > 30 blow/ft. 

Tailings

Fines Correction of CRR7.5

Tailings

Tailings

Tailings



BORING NO. SB-604

1)  CSR  =  0.65*(amax/g)*(σv/σ'v)*rd Seed & Idriss, 1983, p. 459

amax/g = 0.11 g USGS
σv = computed Total Vertical Stress
σ'v = computed Effective Vertical Stress

               rd = [1.0 - 0.4113z0.5 + 0.04052z +0.001753z1.5] / [1 - 0.4177z0.5 + 0.05729z - 0.006205z1.5 + 0.001210z2] 

                z = depth in meters

2) FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Kσ  x Ka              Youd and Idriss, 2001

MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Workshop, reiterated in Youd and Idriss, 2001

Kσ = ( σ'vo/Pa)
(f-1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

1 Atmosphere = 14.7 psi = 2.12 psf
Ka = see discussion in text. 

Computation of Triggering CSR and Triggering Factor of Safety
Static Eff. Over- Tot. Over- Crest Relative General

Sample Pore burden burden Depth Apmplif MSF Density FS liq-SPT FS liq-SPT Soil
No. Depth Pres., u σ'v σv z rd 2.0 CSR CSR M5.5 Factor, Kσ a Ka FS FS Type

(feet) (ksf) (ksf) (ksf) (meters) ampl level f amplified level

SS-9 21.0 0.2 2.3 2.4 6.4 0.95 0.18 0.12 0.07 2.2 0.8 0.99 0.1 0.96 2.3 3.8 0.0
SS-10 23.0 0.3 2.4 2.7 7.0 0.95 0.18 0.12 0.08 2.2 0.8 0.98 0.1 0.90 1.5 2.5 0.0
SS-11 25.0 0.4 2.5 2.9 7.6 0.94 0.17 0.12 0.08 2.2 0.8 0.97 0.1 0.88 1.5 2.3 0.0
SS-12 27.0 0.5 2.6 3.1 8.2 0.93 0.17 0.12 0.08 2.2 0.8 0.96 0.1 0.87 1.3 2.0 0.0
SS-13 29.0 0.7 2.7 3.4 8.8 0.93 0.17 0.12 0.08 2.2 0.8 0.95 0.1 0.89 1.3 2.0 0.0
SS-14 31.0 0.8 2.8 3.6 9.4 0.92 0.16 0.12 0.08 2.2 0.8 0.95 0.1 0.89 1.6 2.4 0.0
SS-15 33.0 0.9 2.9 3.8 10.1 0.90 0.16 0.12 0.09 2.2 0.8 0.94 0.1 0.90 1.5 2.1 0.0
SS-16 35.0 1.0 3.0 4.1 10.7 0.89 0.15 0.12 0.09 2.2 0.8 0.93 0.1 0.88 1.2 1.7 0.0
SS-17 37.0 1.2 3.1 4.3 11.3 0.88 0.15 0.12 0.09 2.2 0.8 0.93 0.1 0.90 1.5 2.0 0.0
SS-18 39.0 1.3 3.2 4.5 11.9 0.86 0.15 0.12 0.09 2.2 0.8 0.92 0.1 0.90 1.5 2.0 0.0
SS-19 41.0 1.4 3.3 4.8 12.5 0.84 0.14 0.11 0.09 2.2 0.8 0.91 0.1 0.91 1.8 2.4 0.0
SS-20 43.0 1.5 3.5 5.0 13.1 0.82 0.14 0.11 0.09 2.2 0.8 0.91 0.1 0.89 1.5 2.0 0.0
SS-21 49.0 1.9 3.8 5.7 14.9 0.76 0.13 0.10 0.08 2.2 0.8 0.89 0.1 0.88 1.5 1.8 0.0
SS-22 51.0 2.0 3.9 5.9 15.5 0.74 0.12 0.09 0.08 2.2 0.8 0.89 0.1 0.89 1.6 1.8 0.0
SS-23 53.0 2.2 4.0 6.2 16.2 0.72 0.12 0.09 0.08 2.2 0.8 0.88 0.1 0.96 2.9 3.2 0.0
SS-24 55.0 2.3 4.1 6.4 16.8 0.70 0.12 0.08 0.08 2.2 0.8 0.88 0.1 0.90 1.9 2.0 0.0



STANDARD PENETRATION TEST CORRECTION
Soil Metrics LLC

Callahan Mine 08/15/07
Maine DOT

BORING NO. SB-604 Reference: T.L. Youd and I.M. Idriss, (2001), "Liquefaction Resistance of Soils: Summary Report From the 1996
SS-9 to SS-24     NCEER and 1998 NCEER/NSF Workshopd on Evaluation of Liquefaction Resistance of Soils, ASCE JGGE, April.

Boring Blowcount Corrections: (N1)60 = NRAWCNCECBCRCS

Where: Recommended by:
1) Hammer Energy Correction: CE = 1 ...................ER/60 ~ 0.7 to 1.2 (Safety Hammer) Youd and Idriss, 2001
2) Borehole Diameter Correction: CB = 1 ...................Nw and Hw Sized Borings Youd and Idriss, 2001
3) Rod Length Correction: CR= 0.75 ...................0-9.75 ft. Youd and Idriss, 2001

0.8 ...................9.75 to 13 ft.
0.85 ...................13 to 19.5 ft.
0.95 ...................19.5 to 32 ft.

1 ...................>32 ft.
4) Spoon Liner Correction: CS = If N=0-5 then Cs=1.0; if N=6-10, then Cs=1.1; if N=+10 then Cs=1.2 Hendron from Diversion Dam Project, New York (consistent with Youd and Idriss, 2001)
5) Overburden: CN = (Pa/σ'vo)^0.5 Youd and Idriss, 2001
6) Correction for Residual Strength: (N)corr is based on Seed (1986) "Design Problems in Soil Liquefaction"

Fines Correction: (N1)60cs = a+ b(N1)60 Where:  a = exp[1.76-(190/FC2)]    and     b = [0.99 + (FC1.5/1000)] Youd and Idriss, 2001
FC = fines content in percent (e.g., 35% = 35)

Seed & Harder Clean Sand: Percent Fines N Correction (blows/foot) Seed and Harder (1990)
10% 1
25% 2
50% 4
75% 5

Clean Sand CRR7.5: CRR7.5 = {(1/(34-(N1)60cs)} + {(N1)60cs/135} + {50/[10 x (N1)60cs + 45]2} - [1/200] Youd and Idriss, 2001

INPUT:
Moist Overburden Unit Weight (total): 0.115 kcf
Sat. Overburden Unit Weight (total): 0.117 kcf  
Depth to Water Table 10 feet
Ground Surface Elevation 70.7

Computation of Triggering CRR7.5: Base Elevation for Amplification 23.5
Plasticity Static Raw Hammer Borehole Rod Spoon Eff. Over- Over- Corrected Seed & Harder Seed & Harder Fines Clean

Layer Grain Size Distribution Index, Sample Pore Uncorrected Blowcounts SPT Type Dia length liner burden burden Blowcount Clean Sand Clean Sand Uncorrected Clean Sand Sand
Name Classification* PI No. Depth Elev. % Pres., u N correction correction correction correction σ'v correction (N1)60 Correction (N1)60 CRR7.5 a b (N1)60cs CRR7.5

(feet) (ft) Fines (ksf) 0-6" 6-12" 12-18" 18-24" (bpf) CE CB CR CS (ksf) CN (bpf) (bpf) (bpf) ** **
Tailings SS-6 11.0 59.7 50 0.1 0 0 0 2 0 1.0 1.0 0.8 1.0 1.2 1.33 0 4 4 0.05 5.00 1.20 5 0.07
Tailings SS-8 15.0 55.7 50 0.3 0 1 0 0 1 1.0 1.0 0.9 1.0 1.4 1.22 1 4 5 0.05 5.00 1.20 6 0.08
Tailings SS-9 17.0 53.7 50 0.4 1 1 0 0 1 1.0 1.0 0.9 1.0 1.5 1.18 1 4 5 0.05 5.00 1.20 6 0.08
Tailings SS-13 25.0 45.7 50 0.9 0 1 0 0 1 1.0 1.0 1.0 1.0 2.0 1.04 1 4 5 0.05 5.00 1.20 6 0.08
Tailings SS-14 27.0 43.7 50 1.1 0 1 0 0 1 1.0 1.0 1.0 1.0 2.1 1.01 1 4 5 0.05 5.00 1.20 6 0.08
Tailings SS-16 31.0 39.7 50 1.3 0 0 0 0 0 1.0 1.0 1.0 1.0 2.3 0.96 0 4 4 0.05 5.00 1.20 5 0.07
Tailings SS-18 35.0 35.7 50 1.6 0 0 0 0 0 1.0 1.0 1.0 1.0 2.5 0.92 0 4 4 0.05 5.00 1.20 5 0.07
Tailings SS-20 39.0 31.7 50 1.8 0 0 0 0 0 1.0 1.0 1.0 1.0 2.7 0.88 0 4 4 0.05 5.00 1.20 5 0.07

Stiff Silty Clay SS-21 41.0 29.7 50 1.9 4 7 11 17 18 1.0 1.0 1.0 1.2 2.8 0.86 19 4 23 0.20 5.00 1.20 27 0.35
Glacial Till SS-22 43.0 27.7 50 2.1 6 10 14 26 24 1.0 1.0 1.0 1.2 3.0 0.85 24 4 28 0.28 5.00 1.20 34 1.00

* See boring logs in Appendix A for detailed description.
** CRR is 1.0 if (N1)60 is greater than 30 blows/ft; Youd and Idriss 2001, p. 299 indicate that liquefaction will not occurr for (N1)60 > 30 blow/ft. 

Tailings

Fines Correction of CRR7.5

Tailings

Tailings

Tailings



BORING NO. SB-604

1)  CSR  =  0.65*(amax/g)*(σv/σ'v)*rd Seed & Idriss, 1983, p. 459

amax/g = 0.11 g USGS
σv = computed Total Vertical Stress
σ'v = computed Effective Vertical Stress

               r d = [1.0 - 0.4113z0.5 + 0.04052z +0.001753z1.5] / [1 - 0.4177z0.5 + 0.05729z - 0.006205z1.5 + 0.001210z2] 

                z = depth in meters

2) FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Kσ  x Ka              Youd and Idriss, 2001

MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Workshop, reiterated in Youd and Idriss, 2001

Kσ = ( σ'vo/Pa)
(f-1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

1 Atmosphere = 14.7 psi = 2.12 psf
Ka = see discussion in text. 

Computation of Triggering CSR and Triggering Factor of Safety
Static Eff. Over- Tot. Over- amax adj for amplification Relative General

Sample Pore burden burden Depth Apmplif MSF Density FS liq-SPT FS liq-SPT Soil
No. Depth Pres., u σ'v σv z rd 2.0 CSR CSR M5.5 Factor, Kσ a Ka FS FS Type

(feet) (ksf) (ksf) (ksf) (meters) ampl level f amplified level

SS-6 11.0 0.1 1.2 1.3 3.4 0.98 0.19 0.13 0.07 2.2 0.8 1.12 0.02 0.96 1.3 2.3 Tailings
SS-8 15.0 0.3 1.4 1.7 4.6 0.97 0.19 0.14 0.08 2.2 0.8 1.08 0.02 0.96 1.3 2.2 Tailings
SS-9 17.0 0.4 1.5 2.0 5.2 0.96 0.18 0.15 0.09 2.2 0.8 1.07 0.02 0.96 1.3 2.1 Tailings
SS-13 25.0 0.9 2.0 2.9 7.6 0.94 0.16 0.15 0.10 2.2 0.8 1.01 0.02 0.96 1.2 1.8 Tailings
SS-14 27.0 1.1 2.1 3.1 8.2 0.93 0.16 0.14 0.10 2.2 0.8 1.00 0.02 0.96 1.2 1.7 Tailings
SS-16 31.0 1.3 2.3 3.6 9.4 0.92 0.15 0.14 0.10 2.2 0.8 0.98 0.02 0.96 1.1 1.5 Tailings
SS-18 35.0 1.6 2.5 4.1 10.7 0.89 0.14 0.13 0.10 2.2 0.8 0.97 0.02 0.96 1.1 1.4 Tailings
SS-20 39.0 1.8 2.7 4.5 11.9 0.86 0.13 0.12 0.10 2.2 0.8 0.95 0.02 0.96 1.2 1.4 Tailings
SS-21 41.0 1.9 2.8 4.8 12.5 0.84 0.12 0.11 0.10 2.2 0.8 0.94 0.02 1.03 6.5 7.4 Stiff Silty Clay
SS-22 43.0 2.1 3.0 5.0 13.1 0.82 0.12 0.11 0.10 2.2 0.8 0.94 0.02 1.03 19.5 21.2 Glacial Till



STANDARD PENETRATION TEST CORRECTION
Soil Metrics LLC

Callahan Mine 08/15/07
Maine DOT

BORING NO. SB-705 Reference: T.L. Youd and I.M. Idriss, (2001), "Liquefaction Resistance of Soils: Summary Report From the 1996
SS-9 to SS-24     NCEER and 1998 NCEER/NSF Workshopd on Evaluation of Liquefaction Resistance of Soils, ASCE JGGE, April.

Boring Blowcount Corrections: (N1)60 = NRAWCNCECBCRCS

Where: Recommended by:
1) Hammer Energy Correction: CE = 1.2 ................... ER/60 ~ 0.7 to 1.2 (Safety Hammer) Youd and Idriss, 2001
2) Borehole Diameter Correction: CB = 1 ................... Nw and Hw Sized Borings Youd and Idriss, 2001
3) Rod Length Correction: CR= 0.75 ................... 0-9.75 ft. Youd and Idriss, 2001

0.8 ................... 9.75 to 13 ft.
0.85 ................... 13 to 19.5 ft.
0.95 ................... 19.5 to 32 ft.

1 ................... >32 ft.
4) Spoon Liner Correction: CS = If N=0-5 then Cs=1.0; if N=6-10, then Cs=1.1; if N=+10 then Cs=1.2 Hendron from Diversion Dam Project, New York (consistent with Youd and Idriss, 2001)
5) Overburden: CN = (Pa/σ'vo)^0.5 Youd and Idriss, 2001
6) Correction for Residual Strength: (N)corr is based on Seed (1986) "Design Problems in Soil Liquefaction"

Fines Correction: (N1)60cs = a+ b(N1)60 Where:  a = exp[1.76-(190/FC2)]    and     b = [0.99 + (FC1.5/1000)] Youd and Idriss, 2001
FC = fines content in percent (e.g., 35% = 35)

Seed & Harder Clean Sand: Percent Fines N Correction (blows/foot Seed and Harder (1990)
10% 1
25% 2
50% 4
75% 5

Clean Sand CRR7.5: CRR7.5 = {(1/(34-(N1)60cs)} + {(N1)60cs/135} + {50/[10 x (N1)60cs + 45]2} - [1/200] Youd and Idriss, 2001

INPUT:
Moist Overburden Unit Weight (total): 0.115 kcf
Sat. Overburden Unit Weight (total): 0.117 kcf  
Depth to Water Table 22 feet
Ground Surface Elevation 73.2

Computation of Triggering CRR7.5: Base Elevation for Amplification 9
Plasticity Static Raw Hammer Borehole Rod Spoon Eff. Over- Over- Corrected Seed & Harder Seed & Harder Fines Clean

Layer Grain Size Distribution Index, Sample Center Pore Uncorrected Blowcounts SPT Type Dia length liner burden burden Blowcount Clean Sand Clean Sand Uncorrected Clean Sand Sand
Name Classification* PI No. Depth Elev. % Pres., u N correction correction correction correction σ'v correction (N1)60 Correction (N1)60 CRR7.5 a b (N1)60cs CRR7.5

(feet) (ft) Fines (ksf) 0-6" 6-12" 12-18" 18-24" (bpf) CE CB CR CS (ksf) CN (bpf) (bpf) (bpf) ** **

SS-13 25.0 48.2 27 0.2 2 2 3 0 5 1.2 1.0 1.0 1.0 2.7 0.89 5 2 7.05 0.07 4.48 1.13 10.00 0.11
SS-14 27.0 46.2 51 0.3 1 1 2 2 3 1.2 1.0 1.0 1.0 2.8 0.87 3 4 6.97 0.06 5.00 1.20 10 0.11

upper portion clay, PI = 8 8 SS-15 29.0 44.2 27 0.4 0 0 2 2 2 1.2 1.0 1.0 1.0 2.9 0.85 2 2 3.94 0.05 4.48 1.13 7 0.09
upper portion clay, PI = 22 22 SS-16 31.0 42.2 59 0.6 1 0 3 4 3 1.2 1.0 1.0 1.0 3.0 0.84 3 4 6.86 0.06 5.00 1.20 8 0.10

SS-17 33.0 40.2 82 0.7 2 1 3 3 4 1.2 1.0 1.0 1.0 3.1 0.82 4 5 8.95 0.06 5.00 1.20 10 0.11
upper portion clay, PI = 11 11 SS-18 35.0 38.2 46 0.8 1 2 3 3 5 1.2 1.0 1.0 1.0 3.2 0.81 5 2 6.85 0.07 5.00 1.20 11 0.12

SS-19 37.0 36.2 50 0.9 1 2 1 2 3 1.2 1.0 1.0 1.0 3.3 0.80 3 4 6.86 0.06 5.00 1.20 8 0.10

upper portion clay, PI = 19 19 SS-22 43.0 30.2 50 1.3 0 0 37 0 37 1.2 1.0 1.0 1.2 3.7 0.76 40 4 44.43 1.00 5.00 1.20 54 1.00
upper portion clay, PI = 14 14 SS-23 45.0 28.2 50 1.4 6 7 5 8 12 1.2 1.0 1.0 1.2 3.8 0.75 13 4 16.92 0.14 5.00 1.20 21 0.22

SS-24 47.0 26.2 50 1.6 4 5 5 0 10 1.2 1.0 1.0 1.1 3.9 0.74 10 4 13.73 0.11 5.00 1.20 17 0.18
SS-25 49.0 24.2 50 1.7 3 3 4 5 7 1.2 1.0 1.0 1.1 4.0 0.73 7 4 10.72 0.09 5.00 1.20 13 0.14
SS-26 51.0 22.2 50 1.8 2 4 5 7 9 1.2 1.0 1.0 1.1 4.1 0.72 9 4 12.52 0.10 5.00 1.20 15 0.16
SS-28 55.0 18.2

Clay 22 SS-29 57.0 16.2 90 2.2 8 9 13 16 22 1.2 1.0 1.0 1.2 4.4 0.69 22 5 26.87 0.24 5.00 1.20 31 1.00
SS-30 59.0 14.2 90 2.3 3 4 8 12 12 1.2 1.0 1.0 1.2 4.6 0.68 12 5 16.79 0.13 5.00 1.20 19 0.21
SS-31 57.0 16.2 90 2.2 10 12 14 16 26 1.2 1.0 1.0 1.2 4.4 0.69 26 5 30.85 0.31 5.00 1.20 36 1.00

Till SS-32 57.0 16.2 75 2.2 7 33 12 45 1.2 1.0 1.0 1.2 4.4 0.69 45 5 49.74 1.00 5.00 1.20 59 1.00
* See boring logs in Appendix A for detailed description.
** CRR is 1.0 if (N1)60 is greater than 30 blows/ft; Youd and Idriss 2001, p. 299 indicate that liquefaction will not occurr for (N1)60 > 30 blow/ft. 

Clay

Fines Correction of CRR7.5

Tailings

Tailings

Tailings

Fill



BORING NO. SB-705

1)  CSR  =  0.65*(amax/g)*(σv/σ'v)*rd Seed & Idriss, 1983, p. 459

amax/g = 0.11 g USGS
σv = computed Total Vertical Stress
σ'v = computed Effective Vertical Stress

               rd = [1.0 - 0.4113z0.5 + 0.04052z +0.001753z1.5] / [1 - 0.4177z0.5 + 0.05729z - 0.006205z1.5 + 0.001210z2] 

                z = depth in meters

2) FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Kσ  x Ka              Youd and Idriss, 2001

MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Workshop, reiterated in Youd and Idriss, 2001

Kσ = ( σ'vo/Pa)
(f-1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

1 Atmosphere = 14.7 psi = 2.12 psf
Ka = see discussion in text. 

Computation of Triggering CSR and Triggering Factor of Safety
Static Eff. Over- Tot. Over- Crest Relative General

Sample Pore burden burden Depth Apmplif MSF Density FS liq-SPT FS liq-SPT Soil
No. Depth Pres., u σ'v σv z rd 2.0 CSR CSR M5.5 Factor, Kσ a Ka FS FS Type

(feet) (ksf) (ksf) (ksf) (meters) ampl level f amplified level

SS-13 25.0 0.2 2.7 2.9 7.6 0.94 0.18 0.12 0.07 2.2 0.8 0.95 0.1 0.90 1.8 3.0 0.0
SS-14 27.0 0.3 2.8 3.1 8.2 0.93 0.17 0.12 0.07 2.2 0.8 0.95 0.1 0.90 1.8 2.9 0.0
SS-15 29.0 0.4 2.9 3.3 8.8 0.93 0.17 0.12 0.08 2.2 0.8 0.94 0.1 0.87 1.3 2.0 upper portion clay, PI = 8
SS-16 31.0 0.6 3.0 3.6 9.4 0.92 0.17 0.12 0.08 2.2 0.8 0.93 0.1 0.90 1.6 2.4 upper portion clay, PI = 22
SS-17 33.0 0.7 3.1 3.8 10.1 0.90 0.16 0.12 0.08 2.2 0.8 0.92 0.1 0.93 1.8 2.7 0.0
SS-18 35.0 0.8 3.2 4.1 10.7 0.89 0.16 0.12 0.08 2.2 0.8 0.92 0.1 0.90 1.9 2.8 upper portion clay, PI = 11
SS-19 37.0 0.9 3.3 4.3 11.3 0.88 0.16 0.11 0.08 2.2 0.8 0.91 0.1 0.90 1.6 2.2 0.0

0.1
SS-22 43.0 1.3 3.7 5.0 13.1 0.82 0.15 0.11 0.08 2.2 0.8 0.90 0.1 1.27 23.5 31.3 upper portion clay, PI = 19
SS-23 45.0 1.4 3.8 5.2 13.7 0.80 0.14 0.10 0.08 2.2 0.8 0.89 0.1 1.15 4.9 6.3 upper portion clay, PI = 14
SS-24 47.0 1.6 3.9 5.5 14.3 0.78 0.14 0.10 0.08 2.2 0.8 0.89 0.1 1.06 3.7 4.6 0.0
SS-25 49.0 1.7 4.0 5.7 14.9 0.76 0.14 0.10 0.08 2.2 0.8 0.88 0.1 0.98 2.8 3.4 0.0
SS-26 51.0 1.8 4.1 5.9 15.5 0.74 0.13 0.09 0.08 2.2 0.8 0.88 0.1 1.03 3.5 4.2 0.0

0.1
SS-29 57.0 2.2 4.4 6.6 17.4 0.68 0.12 0.08 0.07 2.2 0.8 0.86 0.1 1.27 29.6 32.9 Clay
SS-30 59.0 2.3 4.6 6.9 18.0 0.67 0.12 0.08 0.07 2.2 0.8 0.86 0.1 1.15 5.7 6.2 0.0
SS-31 57.0 2.2 4.4 6.6 17.4 0.68 0.12 0.08 0.07 2.2 0.8 0.86 0.1 1.27 29.6 32.9 0.0
SS-32 57.0 2.2 4.4 6.6 17.4 0.68 0.12 0.08 0.07 2.2 0.8 0.86 0.1 1.27 29.6 32.9 0.0



STANDARD PENETRATION TEST CORRECTION
Soil Metrics LLC

Callahan Mine 08/15/07
Maine DOT

BORING NO. SB-706 Reference: T.L. Youd and I.M. Idriss, (2001), "Liquefaction Resistance of Soils: Summary Report From the 1996
SS-9 to SS-24     NCEER and 1998 NCEER/NSF Workshopd on Evaluation of Liquefaction Resistance of Soils, ASCE JGGE, April.

Boring Blowcount Corrections: (N1)60 = NRAWCNCECBCRCS

Where: Recommended by:
1) Hammer Energy Correction: CE = 1.2 ................... ER/60 ~ 0.7 to 1.2 (Safety Hammer) Youd and Idriss, 2001
2) Borehole Diameter Correction: CB = 1 ................... Nw and Hw Sized Borings Youd and Idriss, 2001
3) Rod Length Correction: CR= 0.75 ................... 0-9.75 ft. Youd and Idriss, 2001

0.8 ................... 9.75 to 13 ft.
0.85 ................... 13 to 19.5 ft.
0.95 ................... 19.5 to 32 ft.

1 ................... >32 ft.
4) Spoon Liner Correction: CS = If N=0-5 then Cs=1.0; if N=6-10, then Cs=1.1; if N=+10 then Cs=1.2 Hendron from Diversion Dam Project, New York (consistent with Youd and Idriss, 2001)
5) Overburden: CN = (Pa/σ'vo)^0.5 Youd and Idriss, 2001
6) Correction for Residual Strength: (N)corr is based on Seed (1986) "Design Problems in Soil Liquefaction"

Fines Correction: (N1)60cs = a+ b(N1)60 Where:  a = exp[1.76-(190/FC2)]    and     b = [0.99 + (FC1.5/1000)] Youd and Idriss, 2001
FC = fines content in percent (e.g., 35% = 35)

Seed & Harder Clean Sand: Percent Fines N Correction (blows/foot Seed and Harder (1990)
10% 1
25% 2
50% 4
75% 5

Clean Sand CRR7.5: CRR7.5 = {(1/(34-(N1)60cs)} + {(N1)60cs/135} + {50/[10 x (N1)60cs + 45]2} - [1/200] Youd and Idriss, 2001

INPUT:
Moist Overburden Unit Weight (total): 0.115 kcf
Sat. Overburden Unit Weight (total): 0.117 kcf  
Depth to Water Table 21 feet
Ground Surface Elevation 74.1

Computation of Triggering CRR7.5: Base Elevation for Amplification 9
Plasticity Static Raw Hammer Borehole Rod Spoon Eff. Over- Over- Corrected Seed & Harder Seed & Harder Fines Clean

Layer Grain Size Distribution Index, Sample Pore Uncorrected Blowcounts SPT Type Dia length liner burden burden Blowcount Clean Sand Clean Sand Uncorrected Clean Sand Sand
Name Classification* PI No. Depth Elev. % Pres., u N correction correction correction correction σ'v correction (N1)60 Correction (N1)60 CRR7.5 a b (N1)60cs CRR7.5

(feet) (ft) Fines (ksf) 0-6" 6-12" 12-18" 18-24" (bpf) CE CB CR CS (ksf) CN (bpf) (bpf) (bpf) ** **
SS-12 23.0 51.1 36 0.1 1 2 1 2 3 1.2 1.0 1.0 1.0 2.5 0.92 3 2 5 0.06 5.00 1.20 9 0.10
SS-13 18
SS-14 27.0 47.1 29 0.4 1 1 2 2 3 1.2 1.0 1.0 1.0 2.7 0.88 3 2 5 0.06 4.63 1.15 8 0.10
SS-15 29.0 45.1 50 0.5 1 1 0 1 1 1.2 1.0 1.0 1.0 2.9 0.86 1 4 5 0.05 5.00 1.20 6 0.08

18 SS-16 31.0 43.1 90 0.6 0 0 1 2 1 1.2 1.0 1.0 1.0 3.0 0.85 1 5 6 0.05 5.00 1.20 6 0.08
SS-17 33.0 41.1 50 0.7 0 0 1 1 1 1.2 1.0 1.0 1.0 3.1 0.83 1 4 5 0.05 5.00 1.20 6 0.08
SS-18 35.0 39.1 50 0.9 1 1 2 2 3 1.2 1.0 1.0 1.0 3.2 0.82 3 4 7 0.06 5.00 1.20 9 0.10

15 SS-19 37.0 37.1 80 1.0 0 0 0 0 0 1.2 1.0 1.0 1.0 3.3 0.80 0 5 5 0.05 5.00 1.20 5 0.07
SS-21 41.0 33.1 38 1.2 3 4 4 9 8 1.2 1.0 1.0 1.1 3.5 0.78 8 2 10 0.10 5.00 1.20 15 0.16
SS-22 43.0 31.1 50 1.4 3 4 6 6 10 1.2 1.0 1.0 1.1 3.6 0.77 10 4 14 0.11 5.00 1.20 17 0.18
SS-23 45.0 29.1 50 1.5 1 1 0 0 1 1.2 1.0 1.0 1.0 3.7 0.75 1 4 5 0.05 5.00 1.20 6 0.08
SS-25 49.0 25.1 50 1.7 1 0 1 0 1 1.2 1.0 1.0 1.0 3.9 0.73 1 4 5 0.05 5.00 1.20 6 0.08
SS-26 51.5 22.6 46 1.9 2 2 2 0 4 1.2 1.0 1.0 1.0 4.1 0.72 3 2 5 0.06 5.00 1.20 9 0.11
SS-27 53.0 21.1 50 2.0 0 0 0 0 0 1.2 1.0 1.0 1.0 4.2 0.71 0 4 4 0.05 5.00 1.20 5 0.07

15 SS-28 55.0 19.1 90 2.1 3 4 5 5 9 1.2 1.0 1.0 1.1 4.3 0.70 8 5 13 0.10 5.00 1.20 15 0.16
SS-30 59.0 15.1 50 2.4 0 0 3 4 3 1.2 1.0 1.0 1.0 4.5 0.69 2 4 6 0.06 5.00 1.20 8 0.10
SS-33 67.0 7.1 50 2.9 0 6 2 8 1.2 1.0 1.0 1.1 4.9 0.66 7 4 11 0.09 5.00 1.20 13 0.14

* See boring logs in Appendix A for detailed description.
** CRR is 1.0 if (N1)60 is greater than 30 blows/ft; Youd and Idriss 2001, p. 299 indicate that liquefaction will not occurr for (N1)60 > 30 blow/ft. 

Tailings

Fines Correction of CRR7.5

Tailings

Tailings

Tailings



BORING NO. SB-706

1)  CSR  =  0.65*(amax/g)*(σv/σ'v)*rd Seed & Idriss, 1983, p. 459

amax/g = 0.11 g USGS
σv = computed Total Vertical Stress
σ'v = computed Effective Vertical Stress

               rd = [1.0 - 0.4113z0.5 + 0.04052z +0.001753z1.5] / [1 - 0.4177z0.5 + 0.05729z - 0.006205z1.5 + 0.001210z2] 

                z = depth in meters

2) FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Kσ  x Ka              Youd and Idriss, 2001

MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Workshop, reiterated in Youd and Idriss, 2001

Kσ = ( σ'vo/Pa)
(f-1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

1 Atmosphere = 14.7 psi = 2.12 psf
Ka = see discussion in text. 

Computation of Triggering CSR and Triggering Factor of Safety
Static Eff. Over- Tot. Over- Crest Relative General

Sample Pore burden burden Depth Apmplif MSF Density FS liq-SPT FS liq-SPT Soil
No. Depth Pres., u σ'v σv z rd 2.0 CSR CSR M5.5 Factor, Kσ a Ka FS FS Type

(feet) (ksf) (ksf) (ksf) (meters) ampl level f amplified level

SS-12 23.0 0.1 2.5 2.6 7.0 0.95 0.18 0.12 0.07 2.2 0.8 0.97 0.1 0.88 1.6 2.7 0.0

SS-14 27.0 0.4 2.7 3.1 8.2 0.93 0.17 0.12 0.08 2.2 0.8 0.95 0.1 0.88 1.5 2.3 0.0
SS-15 29.0 0.5 2.9 3.4 8.8 0.93 0.17 0.12 0.08 2.2 0.8 0.94 0.1 0.88 1.2 1.9 0.0
SS-16 31.0 0.6 3.0 3.6 9.4 0.92 0.17 0.12 0.08 2.2 0.8 0.94 0.1 0.89 1.2 1.9 0.0
SS-17 33.0 0.7 3.1 3.8 10.1 0.90 0.16 0.12 0.08 2.2 0.8 0.93 0.1 0.88 1.2 1.8 0.0
SS-18 35.0 0.9 3.2 4.1 10.7 0.89 0.16 0.12 0.08 2.2 0.8 0.92 0.1 0.90 1.5 2.3 0.0
SS-19 37.0 1.0 3.3 4.3 11.3 0.88 0.16 0.12 0.08 2.2 0.8 0.92 0.1 0.88 1.1 1.6 0.0
SS-21 41.0 1.2 3.5 4.8 12.5 0.84 0.15 0.11 0.08 2.2 0.8 0.90 0.1 0.96 2.7 3.7 0.0
SS-22 43.0 1.4 3.6 5.0 13.1 0.82 0.15 0.11 0.08 2.2 0.8 0.90 0.1 1.06 3.5 4.7 0.0
SS-23 45.0 1.5 3.7 5.2 13.7 0.80 0.14 0.11 0.08 2.2 0.8 0.89 0.1 0.88 1.3 1.7 0.0
SS-25 49.0 1.7 3.9 5.7 14.9 0.76 0.14 0.10 0.08 2.2 0.8 0.88 0.1 0.88 1.4 1.7 0.0
SS-26 51.5 1.9 4.1 6.0 15.7 0.74 0.13 0.09 0.08 2.2 0.8 0.88 0.1 0.88 1.9 2.3 0.0
SS-27 53.0 2.0 4.2 6.2 16.2 0.72 0.13 0.09 0.08 2.2 0.8 0.87 0.1 0.87 1.3 1.6 0.0
SS-28 55.0 2.1 4.3 6.4 16.8 0.70 0.13 0.09 0.08 2.2 0.8 0.87 0.1 1.03 3.6 4.2 0.0
SS-30 59.0 2.4 4.5 6.9 18.0 0.67 0.12 0.08 0.07 2.2 0.8 0.86 0.1 0.89 2.0 2.2 0.0
SS-33 67.0 2.9 4.9 7.8 20.4 0.61 0.11 0.07 0.07 2.2 0.8 0.84 0.1 0.98 3.9 3.8 0.0



STANDARD PENETRATION TEST CORRECTION
Soil Metrics LLC

Callahan Mine 08/15/07
Maine DOT

BORING NO. SB-702 Reference: T.L. Youd and I.M. Idriss, (2001), "Liquefaction Resistance of Soils: Summary Report From the 1996
SS-9 to SS-24     NCEER and 1998 NCEER/NSF Workshopd on Evaluation of Liquefaction Resistance of Soils, ASCE JGGE, April.

Boring Blowcount Corrections: (N1)60 = NRAWCNCECBCRCS

Where: Recommended by:
1) Hammer Energy Correction: CE = 1.2 ................... ER/60 ~ 0.7 to 1.2 (Safety Hammer) Youd and Idriss, 2001
2) Borehole Diameter Correction: CB = 1 ................... Nw and Hw Sized Borings Youd and Idriss, 2001
3) Rod Length Correction: CR= 0.75 ................... 0-9.75 ft. Youd and Idriss, 2001

0.8 ................... 9.75 to 13 ft.
0.85 ................... 13 to 19.5 ft.
0.95 ................... 19.5 to 32 ft.

1 ................... >32 ft.
4) Spoon Liner Correction: CS = If N=0-5 then Cs=1.0; if N=6-10, then Cs=1.1; if N=+10 then Cs=1.2 Hendron from Diversion Dam Project, New York (consistent with Youd and Idriss, 2001)
5) Overburden: CN = (Pa/σ'vo)^0.5 Youd and Idriss, 2001
6) Correction for Residual Strength: (N)corr is based on Seed (1986) "Design Problems in Soil Liquefaction"

Fines Correction: (N1)60cs = a+ b(N1)60 Where:  a = exp[1.76-(190/FC2)]    and     b = [0.99 + (FC1.5/1000)] Youd and Idriss, 2001
FC = fines content in percent (e.g., 35% = 35)

Seed & Harder Clean Sand: Percent Fines N Correction (blows/foot Seed and Harder (1990)
10% 1
25% 2
50% 4
75% 5

Clean Sand CRR7.5: CRR7.5 = {(1/(34-(N1)60cs)} + {(N1)60cs/135} + {50/[10 x (N1)60cs + 45]2} - [1/200] Youd and Idriss, 2001

INPUT:
Moist Overburden Unit Weight (total): 0.115 kcf
Sat. Overburden Unit Weight (total): 0.117 kcf  
Depth to Water Table 0 feet
Ground Surface Elevation 10.4

Computation of Triggering CRR7.5: Base Elevation for Amplification -15
Plasticity Static Raw Hammer Borehole Rod Spoon Eff. Over- Over- Corrected Seed & Harder Seed & Harder Fines Clean

Layer Grain Size Distribution Index, Sample Pore Uncorrected Blowcounts SPT Type Dia length liner burden burden Blowcount Clean Sand Clean Sand Uncorrected Clean Sand Sand
Name Classification* PI No. Depth Elev. % Pres., u N correction correction correction correction σ'v correction (N1)60 Correction (N1)60 CRR7.5 a b (N1)60cs CRR7.5

(feet) (ft) Fines (ksf) 0-6" 6-12" 12-18" 18-24" (bpf) CE CB CR CS (ksf) CN (bpf) (bpf) (bpf) ** **
SS-1 1.0 9.4 60 0.1 1 4 10 20 14 1.2 1.0 0.8 1.2 0.1 1.70 26 4 30 0.31 5.00 1.20 36 1.00
SS-2 3.0 7.4 20 0.2 18 19 14 24 33 1.2 1.0 0.8 1.2 0.2 1.70 61 1 62 1.00 3.61 1.08 69 1.00
SS-3 5.0 5.4 80 0.3 25 7 3 2 10 1.2 1.0 0.8 1.1 0.3 1.70 17 5 22 0.18 5.00 1.20 25 0.30
SS-5 9.0 1.4 95 0.6 4 5 6 7 11 1.2 1.0 0.8 1.2 0.5 1.70 20 5 25 0.22 5.00 1.20 29 0.42

18 SS-6 11.0 -0.6 95 0.7 2 2 4 6 6 1.2 1.0 0.8 1.1 0.6 1.70 11 5 16 0.12 5.00 1.20 18 0.19
SS-8 15.0 -4.6 95 0.9 1 0 1 1 1 1.2 1.0 0.9 1.0 0.8 1.61 2 5 7 0.05 5.00 1.20 7 0.09

SS-13 25.0 -14.6 35 1.6 2 16 3 3 19 1.2 1.0 1.0 1.2 1.4 1.25 32 2 34 1.00 4.98 1.20 44 1.00

* See boring logs in Appendix A for detailed description.
** CRR is 1.0 if (N1)60 is greater than 30 blows/ft; Youd and Idriss 2001, p. 299 indicate that liquefaction will not occurr for (N1)60 > 30 blow/ft. 

Fines Correction of CRR7.5

Tailings

Tailings

Tailings

Tailings



BORING NO. SB-702

1)  CSR  =  0.65*(amax/g)*(σv/σ'v)*rd Seed & Idriss, 1983, p. 459

amax/g = 0.11 g USGS
σv = computed Total Vertical Stress
σ'v = computed Effective Vertical Stress

               rd = [1.0 - 0.4113z0.5 + 0.04052z +0.001753z1.5] / [1 - 0.4177z0.5 + 0.05729z - 0.006205z1.5 + 0.001210z2] 

                z = depth in meters

2) FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Kσ  x Ka              Youd and Idriss, 2001

MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Workshop, reiterated in Youd and Idriss, 2001

Kσ = ( σ'vo/Pa)
(f-1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

1 Atmosphere = 14.7 psi = 2.12 psf
Ka = see discussion in text. 

Computation of Triggering CSR and Triggering Factor of Safety
Static Eff. Over- Tot. Over- Crest Relative General

Sample Pore burden burden Depth Apmplif MSF Density FS liq-SPT FS liq-SPT Soil
No. Depth Pres., u σ'v σv z rd 2.0 CSR CSR M5.5 Factor, Kσ a Ka FS FS Type

(feet) (ksf) (ksf) (ksf) (meters) ampl level f amplified level

SS-1 1.0 0.1 0.1 0.1 0.3 1.00 0.22 0.30 0.15 2.2 0.8 2.08 0.1 1.27 19.3 37.9 0.0
SS-2 3.0 0.2 0.2 0.4 0.9 0.99 0.21 0.29 0.15 2.2 0.8 1.67 0.1 1.27 16.2 30.5 0.0
SS-3 5.0 0.3 0.3 0.6 1.5 0.99 0.20 0.27 0.15 2.2 0.8 1.51 0.1 1.27 4.6 8.2 0.0
SS-5 9.0 0.6 0.5 1.1 2.7 0.98 0.18 0.25 0.15 2.2 0.8 1.34 0.1 1.27 6.4 10.5 0.0
SS-6 11.0 0.7 0.6 1.3 3.4 0.98 0.17 0.23 0.15 2.2 0.8 1.29 0.1 1.11 2.6 4.0 0.0
SS-8 15.0 0.9 0.8 1.8 4.6 0.97 0.16 0.21 0.15 2.2 0.8 1.21 0.1 0.90 1.0 1.4 0.0

SS-13 25.0 1.6 1.4 2.9 7.6 0.94 0.11 0.15 0.14 2.2 0.8 1.09 0.1 1.27 20.8 21.1 0.0



  

 

 
 
 
 
 
 

APPENDIX  A9-B 
 

CPTU-BASED LIQUEFACTION SPREADSHEETS 



Table B1 
Details of CPT Based Analyses 

 
The  following  table  presents  a  detailed  description  of  the  CPT  based  analyses.    The  column  number  refers  to  the  labeled  column  on  the  excel 
spreadsheet contained in Row 33 of the spreadsheets.  The two methods used in the spreadsheet are based on recommendations presented in Youd & 
Idriss, (2001), and Boulanger and Idriss, (2004).   
 
Column 
Number 

Title  Units  Description  Formula 

1 through 36 
ConeTec 
Data Files 

As 
noted 

This  is  the  data  file  imported  from  ConeTec.    The  data were 
imported as  text and converted  to numbers  for use  in  the  two 
CPT  based  analyses.  Refer  to  the  ConeTec  report  for  a 
description of the column formulas 

NA 

Col‐37  U  psf 

The  static pore pressure  at  the CPT depth  interval.    This pore 
pressure is based on either the the upper phreatic surface or the 
lower  piezometric  surface  (if  different)  as  indicated  on  the 
spreadsheet.   

 

Col‐38  σvo  psf  The total stress computed by ConeTec converted to psf.    

Col‐39  qc  psf 
The uncorrected tip resistance measured by ConeTec converted 
to psf. 

 

Col‐40  qt  psf 
The  corrected  tip  resistance  computed  by  ConeTec,  corrected 
for pore pressure as described in the ConTec report  

 

Col‐41  Pa  psf  Atmospheric pressure  

Col‐42  σ’
vo  psf  Effective stress, computed as Col38 – Col37  

Col‐43  fs  psf  The sleeve friction computed by ConeTec, converted to psf.  

Col‐44  Q exp “n” = 1  NA 

Dimensionless  CPT  tip  resistance from  Equation  17,  Youd  & 
Idriss, (2001).    In this equation, the exponent n = 1.0 for “Clay–
Like”  soils. The  corrected  tip  resistance qt was used  instead of 
the uncorrected tip resistance qc 

Q = [(qc – σvo)/Pa][Pa/σ’vo]
n = [(qc – σvo)/σ’vo] 

Col‐45  F  NA 
The normalized friction ratio Equation 16, Youd & Idriss, (2001). 
In this equation the corrected tip resistance qt was used instead 
of the uncorrected tip resistance qc 

F = [fs/qc – σvo)] x 100% 

Col‐46  Ic Q exp “n”=1  NA 
Soil Behavior Type  Index,  Ic, Equation 14 Youd &  Idriss,  (2001). 
The Q  used  in  this  equation  is  the Q  from  Col44, using  the N 
exponent of 1.0 for “clays”.   

Ic = [(3.47 ‐ logQ)2 + (1.22 + log F)2]0.5 

Col‐47  Q exp “n” = 0.5  NA 

Dimensionless  CPT  tip  resistance  from  Equation  17,  Youd  & 
Idriss,  (2001).    In  this  equation  the  exponent  n  =  0.5  for 
“Granular  Soils”.    The  corrected  tip  resistance  qt  was  used 
instead of the uncorrected tip resistance qc 

Q = [(qc – σvo)/Pa][Pa/σ’vo]
n = [(qc – σvo)/σ’vo] 

Col‐48  F    Same as Col 45 Same as Col45 
Col‐49  Ic Q exp “n”=0.5  NA  Soil Behavior Type  Index,  Ic, Equation 14 Youd &  Idress, (2001).  Ic = [(3.47 ‐ logQ)2 + (1.22 + log F)2]0.5 



The Q  used  in  this  equation  is  the Q  from  Col47, using  the N 
exponent of 0.5 for “Granular Soils”.   

Col‐50  Q exp “n” = 0.7  NA 

Dimensionless  CPT  tip  resistance  from  Equation  17,  Youd  & 
Idriss,  (2001).    In  this  equation,  the  exponent  n  =  0.7  for 
“Intermediate, Very Silty Soils”.   The corrected tip resistance qt 
was used instead of the uncorrected tip resistance qc 

Q = [(qc – σvo)/Pa][Pa/σ’vo]
n = [(qc – σvo)/σ’vo] 

Col‐51  F  NA  Same as Col 45 Same as Col45 

Col‐52  Ic Q exp “n”=0.7  NA 
Soil Behavior Type  Index,  Ic, Equation 14 Youd &  Idress, (2001). 
The Q used  in  this equation  is  the Q  from Col50, using  the “n” 
exponent of 0.7 for “Intermediate, Very Silty Soils”.   

Ic = [(3.47 ‐ logQ)2 + (1.22 + log F)2]0.5 

Col‐53  Description  NA 

This is the inferred soil type, based on the calculated Ic values.  If 
the  initial  Ic calculated using  the “n” exponent of 1.0  is greater 
than 2.6, the soil is classified as too clay rich to liquefy, and the 
analysis is considered complete.  In this case the susceptibility to 
liquefaction  is  estimated  from  the  Boulanger  and  Idriss,  2004 
method, described in columns 76 to 85 below.    If the calculated 
Ic from column 46 is less than 2.6, the soils are classified as non‐
plastic  and  granular  and  Ic  is  then  re‐calculated  using  an  “n” 
exponent of 0.5.    If  the  re‐calculated  Ic  is greater  than 2.6,  the 
soil  is  likely  to be very  silty and  Ic  is  re‐calculated using an “n” 
exponent of 0.7.  The soils are classified as “Granular”, “Clayey”, 
or “Very Silty”, depending on the iterative calculations for Ic.   

 

Col‐54  CQ  (n=1.0)  NA 

Normalizing  factor  for  cone  penetration  resistance  using  “n” 
exponent  of  1.0,  Equation  13  Youd &  Idriss,  (2001).    Used  in 
Equation  12  for  calculation  of  normalized  cone  penetration 
resistance, (col57). 

CQ = (Pa/σ’vo)n 

Col‐55  CQ  (n=0.5)  NA 

Normalizing  factor  for  cone  penetration  resistance  using  “n” 
exponent  of  0.5,  Equation  13  Youd &  Idriss,  (2001).    Used  in 
Equation  12  for  calculation  of  normalized  cone  penetration 
resistance, (col57). 

CQ = (Pa/σ’vo)n 

Col‐56  CQ  (n=0.7)  NA 

Normalizing  factor  for  cone  penetration  resistance  using  “n” 
exponent  of  0.7,  Equation  13  Youd &  Idriss,  (2001).    Used  in 
Equation  12  for  calculation  of  normalized  cone  penetration 
resistance, (col57). 

CQ = (Pa/σ’vo)n 

Col‐57  qc1N  NA 
Normalized,  dimensionless  cone  penetration  resistance.  
Equation 12, Youd & Idriss, (2001).    qc1N = CQ(qc/Pa) 

Col‐58  Ic  NA 
The  Ic based  on  the  iterative  calculations  for  “Q”,  and  the 
characterization of  “Granular”,  “Clayey”, or  “Very  Silty”,  in Col 
53. 

 

Col‐59  Kc  NA 
Correction  Factor  for  grain  size  characteristics,  Equations  19a 
and 19b in Youd & Idriss, (2001).  

Eqn 19a:  for Ic <= 1.64 Kc = 1.0 
Eqn 19b: for Ic> 1.64 

Kc = ‐0.403Ic
4 + 5.58Ic3 – 21.63Ic

2 + 33.75Ic – 17.88 



Col‐60  (qc1N)CS  NA 
The  normalized  penetration  resistance  qc1N fir  silty  sands 
corrected  to  an  equivalent  clean  sand  value  (qc1N)CS,    Equation 
18, Youd and Idriss, (2001) 

(qc1N)CS = qc1N  x Kc 

Col‐61  CRR7.5  NA 

The Cyclic Resistance Ratio, from equations 11a, and 11b, Youd 
and Idriss, (2001)  

If (qc1N)CS <50  
CRR7.5 = 0.833[(qc1N)CS/1000]+0.05 

 
If 50<= (qc1N)CS =160  

CRR7.5 = 93[(qc1N)CS/1000]
3+0.08 

 

Col‐62  rd  NA 
Overburden  Correction  factor,  Equation  3,  Youd  and  Idriss, 
(2001), Z equals depth in meters. 

rd = [1.0 ‐ 0.4113z 0.5 + 0.04052z +0.001753z 1.5] / 
[1 ‐ 0.4177z 0.5 + 0.05729z ‐ 0.006205z 1.5 + 

0.001210z 2] 

Col‐63 
amax/g 

(amplified) 
 

Peak ground acceleration  for  site  in % g  from USGS divided by 
the acceleration of gravity. amax/g = 0.11 for this site.  A dynamic 
site  response  analysis  was  beyond  the  scope  of  these 
preliminary  analyses,  therefore  the  estimated  amplification  of 
the peak ground motion was amplified by a  factor of 2.0 by a 
linear  interpolation  between  0.11  at  the  bedrock  of  glacial  till 
surface to 0.22 at the ground surface.   

 

Col‐64 
CSR  

No ampl. 
 

The  Cyclic  Stress  Ratio  using  amax/g  =  0.11,  assuming  no 
amplification of the ground motion through the soft overburden 
soils.    

 

Col‐65 
CSR  

amplified 
 

The  Cyclic  Stress  Ratio  using  amax/g  =  0.11,  and  amplified  as 
described in Col63.      

Col‐66  f  NA 
Relative Density  Factor,  used  in  calculation  of  the  overburden 
Correction Factor Ks.  presented in Youd & Idriss, (2001), below 
equation 31.   

For relative den. between 40 and 60%, f = 0.7 to 0.8 
For relative den. between 60 and 80%, f = 0.6 to 0.7 

Col‐67  MSF  NA 
Magnitude Scaling Factor, , taken from Table 3, column 3, from 
Youd  &  Idriss  (2001).    For  the  estimated  magnitude  5.5 
earthquake at this site, the magnitude scaling factor is 2.2.   

 

Col‐68  Kσ  NA 
The  overburden  Correction  factor,  from  equation  31,  Youd  & 
Idriss, (2001).  Kσ= (σ’vo/Pa)(f‐1) 

Col‐69  α NA 

The  static  shear  stress  ratio.    This  was  estimated  based  on 
position  of  the  exploration  within  the  cross  section  of  the 
tailings  impoundment.   A  finite analysis static stress analysis of 
the  impoundment was beyond  the  scope of  these preliminary 
analyses 

Definition, if calculated:  α = static shear stress τ 
divided by effective overburden stress σ’vo  : 

τ/σ’vo 

Col‐70  Ka  NA  Interpolated based on Figure 9 in Idriss & Boulanger,(2002) See attached Figure 9 from referenced paper 

Col‐71  FS liq –CPT sand‐like 
(no amplification)  NA 

The factor of safety against  liquefaction using the CPT data and 
the sand‐like relationships presented in Youd & Idriss.  The FS is 
calculated for all three types of soil characterized in this analysis 

FS = (CRR7.5/CSR) x MSF x Kσ x Kα 



for comparison purposes.  The no amplification calculation uses 
the  CSR  computed  based  on  the  base  ground  acceleration  of 
0.11  and  no  amplification  through  the  soft  soils,  (Col‐
64)computed  

Col‐72  FS liq –CPT sand‐like 
(amplified by 2.0)   

The factor of safety against  liquefaction using the CPT data and 
the sand‐like relationships presented in Youd & Idriss.  The FS is 
calculated for all three types of soil characterized in this analysis 
for comparison purposes.  The amplification calculation uses the 
CSR computed amplified base ground acceleration  through  the 
soft soils, (Col‐65) 

FS = (CRR7.5/CSR) x MSF x Kσ x Kα 

Col‐73 
Apparent 
Fines 

% 

The apparent fines content based on equations 6a, 6b and 6c in 
Robertson & Wride, (1998).  This is an approximate relationship 
and  based  on many  factors.    It  is  used  as  a  general  guide  to 
compare against the lab tested samples.   

If:  Ic < 1.26 apparent fines content AFC= 0 % 
If:   1.26= Ic <= 3.5,  AFC= 1.75Ic

3.25 ‐3.7 
If Ic> 3.5,  AFC = 100 

 
 

Col‐74 
Measured 
Fines 

% 
The measured fines content (% passing the No 200 seive), from 
laboratory grain size analyses.   

Col 75  Ic limits    Used for graphing  
The columns below were used in the Boulanger and Idriss, 2004, "Approach B" method for determining liquefaction of fine grained soils based on Su profile.  

Col‐76  Su‐ CPT   

The undrained shear strength calculated based on formula 3‐22, 
from Boulanger and  Idriss, (2004), and others.   This  is the Total 
Stress  method.    The  Nkt  coefficient  used  was  based  on  site 
specific comparisons with  the Vane shear  testing performed at 
the  site  in  several  borings  made  adjacent  to  the  CPT 
explorations.   

Su = (qcT – σvo)/Nkt 

Col‐77 
OCR  

(Assumed) 
NA 

This  is  the  assumed Over  Consolidation  Ratio  for  the  tailings, 
based  on  laboratory  testing  which  indicated  nearly  normally 
consolidated tailings.   

 

Col‐78  OCR ‐ CPT   
This column is reserved for OCR relationships based on CPT data 
and is not used in this analysis 

 

Col‐79  a  NA  The static shear stress ratio described in Col‐6    9 above  See column 69 

Col‐80  Ka  NA 
The  static  shear  stress  correction  factor  for  fine  grained  soils, 
Equation 2‐10, from Boulanger and Idriss, (2004).  Ka = 1.344 – [0.344/(1‐α/0.22 x OCR 0.8)0.638] 

Col‐81  CRR M7.5  NA 

The Cyclic Stress Ratio for fine grained soils, Equation 3‐29 from 
Boulanger and  Idriss,  (2004).   Note that this equation has been 
reduced  by  20  percent  as  recommended  by  the  authors  for 
tailings slimes.   

CRR M7.5 =0.8 x  0.8 x (Su/σ’vo) x Ka  

Col‐82  MSF  NA 
The magnitude scaling  factor  for  fine grained soils, equation 3‐
16 in Boulanger and Idriss, (2004)  

MSF = 1.12 x e(‐M/4) +0.828 

Col‐83  CRR M5.5  NA  The cyclic resistance ratio for a magnitude 5.5 earthquake.  CRR M5.5 = CRR M7.5 x MSF 

Col‐84  FS liq –Su clay‐like 
(no amplification)   

The factor of safety against liquefaction using the CPT undrained 
shear  strength  relationships  calibrated  using  the  site‐specific  CRR M5.5 = CSR  



vane  shear  test  data  and  the  clay‐like  relationships  for  CRR 
presented in Boulanger and Idriss, (2004).  The no amplification 
calculation uses  the CSR  computed based on  the base  ground 
acceleration of 0.11 and no amplification through the soft soils, 
(Col‐64)computed 

Col‐85  FS liq –Su clay‐like 
(amplified)   

The factor of safety against liquefaction using the CPT undrained 
shear  strength  relationships  calibrated  using  the  site‐specific 
vane  shear  test  data  and  the  clay‐like  relationships  for  CRR 
presented  in  Boulanger  and  Idriss,  (2004).    The  “amplified” 
calculation  uses  the  CSR  computed  amplified  base  ground 
acceleration through the soft soils, (Col‐65) 

CRR M5.5 = CSR 
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CPTU‐601 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-3504
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-601
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/27/06
CPT Time: 10:46 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP601.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 71.5 Elevation For CPT Triggering analysis (feet)                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 0.91 (ft): 3 3 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62 4 pcf19
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Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration (g)
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐601 Liquefaction Analysis

Ks = ( s'vo/Pa)
(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F
     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 71.2 5.53 5.52 0.13 2.27 -1.23 4 8 4 7 5.00E-07 114.6 0.019 0 0.019 1.7 3.5 6 -9999 -9999 292.83 2.28 -0.01 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.367 10 0 38 11060 11040 2116 38 260 289.53 2.36
0.3 0.984 -0.3 70.5 4.15 4.15 0.15 3.62 -0.6 3 4 4 6 5.00E-08 111.4 0.056 0 0.056 1.7 4 6.8 1.5 2.6 73.28 3.67 0 3.19 72 3 -9999 -9999 -9999 -9999 -9999 0.273 10 0 112 8300 8300 2116 112 300 73.11 3.66
0.5 1.64 -0.5 69.9 2.46 2.47 0.05 1.93 0.95 1 4 3 5 1.00E-07 111.4 0.092 0 0.092 1.7 1.2 2 0.9 1.6 25.68 2.01 0.01 3.25 76.6 3 -9999 -9999 -9999 -9999 -9999 0.158 10 0 184 4920 4940 2116 184 100 25.85 2.10
0.7 2.297 -0.7 69.2 2.03 2.06 0.01 0.49 6.23 1 5 3 4 1.00E-07 111.4 0.129 0 0.129 1.7 1 1.7 0.7 1.2 14.97 0.52 0.1 3.09 64.7 3 -9999 -9999 -9999 -9999 -9999 0.129 4.5 0 258 4060 4120 2116 258 20 14.97 0.52
0.9 2.953 -0.9 68.5 1.39 1.46 0.01 0.69 14.93 1 4 3 3 1.00E-07 111.4 0.166 0 0.166 1.7 0.7 1.2 0.4 2.4 7.83 0.77 0.36 2.8 46.3 4 -9999 -9999 -9999 -9999 -9999 0.086 1.8 0 332 2780 2920 2116 332 20 7.80 0.77
1.1 3.609 -1.1 67.9 1.13 1.22 0.01 0.82 18.35 1 3 2 3 1.00E-07 111.4 0.202 0.019 0.183 1.7 0.6 1 0.4 1.9 5.54 0.99 0.55 2.98 57.5 3 -9999 -9999 -9999 -9999 -9999 0.068 1.2 38 404 2260 2440 2116 366 20 5.56 0.98
1.3 4.265 -1.3 67.2 1.53 1.62 0.02 1.08 19.32 1 4 3 3 1.00E-07 111.4 0.239 0.039 0.199 1.7 0.8 1.3 0.5 2.3 6.96 1.27 0.41 2.94 54.6 4 -9999 -9999 -9999 -9999 -9999 0.092 1.6 79 478 3060 3240 2116 399 40 6.92 1.45
1.5 4.921 -1.5 66.6 2.01 2.06 0.01 0.61 10.96 1 4 3 3 1.00E-07 111.4 0.275 0.06 0.215 1.7 1 1.7 0.6 2.5 8.31 0.7 0.16 2.76 43.9 4 -9999 -9999 -9999 -9999 -9999 0.119 2 120 550 4020 4120 2116 430 20 8.30 0.56
1.7 5.577 -1.7 65.9 1.09 1.2 0.01 1.04 23.15 1 3 2 3 1.00E-07 111.4 0.312 0.08 0.231 1.7 0.6 1 0.4 1.5 3.85 1.41 0.72 3.19 72.5 3 -9999 -9999 -9999 -9999 -9999 0.059 0.9 161 624 2180 2400 2116 463 20 3.83 1.13
1.9 6.234 -1.9 65.3 1.29 1.37 0.01 0.92 15.75 1 3 2 3 1.00E-07 111.4 0.348 0.101 0.247 1.7 0.7 1.1 0.5 1.5 4.12 1.23 0.38 3.14 68.5 3 -9999 -9999 -9999 -9999 -9999 0.068 0.9 202 696 2580 2740 2116 494 20 4.14 0.98
2.1 6.89 -2.1 64.6 3.76 3.85 0.02 0.52 18.13 1 5 3 4 1.00E-07 111.4 0.385 0.121 0.263 1.7 1.8 3.1 1.1 1.9 13.15 0.58 0.13 2.85 48.8 4 -9999 -9999 -9999 -9999 -9999 0.231 3.7 243 770 7520 7700 2116 527 40 13 14 0 58

Conetec Data
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243 770 7520 7700 2116 527 40 13.14 0.58
2.3 7.546 -2.3 64.0 9.77 9.8 0.03 0.26 6.67 1 6 6 6 1.00E-07 111.4 0.421 0.142 0.279 1.7 4.7 8 2.3 3.9 33.58 0.27 0.01 2.36 5 5 -9999 -9999 -9999 -9999 -9999 0.626 10 284 842 19540 19600 2116 558 60 33.60 0.32
2.5 8.202 -2.5 63.3 7.91 7.94 0.07 0.82 7.42 1 5 5 5 1.00E-07 111.4 0.458 0.162 0.295 1.7 3.8 6.5 2.1 3.5 25.33 0.87 0.01 2.63 36.8 4 -9999 -9999 -9999 -9999 -9999 0.499 10 325 916 15820 15880 2116 591 140 25.30 0.94
2.7 8.858 -2.7 62.6 11.06 11.07 0.03 0.25 1.01 6 6 6 6 5.00E-05 114.6 0.495 0.183 0.312 1.7 4.2 7.2 2.5 4.2 33.89 0.26 -0.01 2.3 5 5 30 36 0.02 -9999 -9999 0.705 10 366 990 22120 22140 2116 624 60 33.87 0.28
2.9 9.514 -2.9 62.0 10.89 10.91 0.03 0.23 2.92 6 6 6 5 5.00E-05 114.6 0.533 0.203 0.329 1.7 4.2 7.1 2.5 4.2 31.51 0.24 -0.01 2.3 5 5 30 36 0.03 -9999 -9999 0.692 10 406 1066 21780 21820 2116 660 60 31.47 0.29
3.1 10.17 -3.1 61.3 6.8 6.81 0.05 0.74 1.45 1 5 5 5 1.00E-07 111.4 0.57 0.224 0.346 1.7 3.3 5.5 1.8 3.1 18.05 0.8 -0.03 2.67 39 4 -9999 -9999 -9999 -9999 -9999 0.416 6 447 1140 13600 13620 2116 693 100 18.02 0.80
3.3 10.827 -3.3 60.7 2.79 2.85 0.03 1.05 12.9 1 3 3 3 1.00E-07 111.4 0.606 0.244 0.362 1.66 1.4 2.3 0.9 2.1 6.22 1.34 0.07 3 58.2 3 -9999 -9999 -9999 -9999 -9999 0.15 1.4 488 1212 5580 5700 2116 724 60 6.20 1.34
3.5 11.483 -3.5 60.0 1 1.16 0.02 1.72 34.25 2 2 -9999 -9999 1.00E-15 79.5 0.637 0.265 0.373 1.64 1.1 1.8 0.7 0.9 1.41 3.82 1.53 3.78 100 2 -9999 -9999 -9999 -9999 -9999 0.035 0.5 529 1274 2000 2320 2116 745 40 1.40 3.82
3.7 12.139 -3.7 59.4 18.03 18.07 0.73 4.04 7.98 4 4 6 6 5.00E-07 114.6 0.669 0.285 0.384 1.61 11.5 18.6 5 8.5 45.32 4.19 0 2.72 41.5 4 -9999 -9999 -9999 -9999 -9999 1.16 10 570 1338 36060 36140 2116 768 1460 45.33 4.20
3.9 12.795 -3.9 58.7 17.65 17.58 1.24 7.04 -14.58 3 3 6 5 5.00E-08 111.4 0.706 0.306 0.401 1.58 16.8 26.6 5 12.6 42.12 7.34 -0.05 2.78 45.1 4 -9999 -9999 -9999 -9999 -9999 1.125 10 611 1412 35300 35160 2116 801 2480 42.14 7.35
4.1 13.451 -4.1 58.0 13.69 13.71 0.75 5.45 4.77 3 3 6 5 5.00E-08 111.4 0.743 0.326 0.417 1.55 13.1 20.3 3.9 9.3 31.12 5.76 -0.01 2.8 45.9 4 -9999 -9999 -9999 -9999 -9999 0.864 10 652 1486 27380 27420 2116 834 1500 31.10 5.78
4.3 14.107 -4.3 57.4 16.5 16.63 0.51 3.04 28.91 5 4 6 6 5.00E-06 114.6 0.78 0.347 0.433 1.52 8 12.1 4.5 7.6 36.59 3.19 0.04 2.67 38.8 4 -9999 -9999 -9999 -9999 -9999 1.057 10 693 1560 33000 33260 2116 867 1020 36.57 3.22
4.5 14.764 -4.5 56.7 15.17 15.41 0.47 3.06 51.59 5 4 5 5 5.00E-06 114.6 0.818 0.367 0.45 1.49 7.4 11 4 8.8 32.41 3.23 0.09 2.61 36 4 -9999 -9999 -9999 -9999 -9999 0.973 10 734 1636 30340 30820 2116 902 940 32.36 3.22
4.7 15.42 -4.7 56.1 13.82 14.12 0.35 2.48 65.23 5 4 5 5 5.00E-06 114.6 0.855 0.388 0.467 1.46 6.8 9.9 3.7 7.7 28.38 2.64 0.12 2.6 35.4 4 -9999 -9999 -9999 -9999 -9999 0.884 10 775 1710 27640 28240 2116 935 700 28.37 2.64
4.9 16.076 -4.9 55.4 13.24 13.65 0.34 2.46 87.52 5 4 4 5 5.00E-06 114.6 0.893 0.408 0.485 1.44 6.5 9.4 3.6 7.2 26.32 2.63 0.18 2.63 36.6 4 -9999 -9999 -9999 -9999 -9999 0.85 10 816 1786 26480 27300 2116 970 680 26.30 2.67
5.1 16.732 -5.1 54.8 11 11.56 0.26 2.21 117.9 5 4 4 4 5.00E-06 114.6 0.93 0.429 0.502 1.41 5.5 7.8 3.1 6 21.18 2.41 0.31 2.68 39.2 4 -9999 -9999 -9999 -9999 -9999 0.708 7.8 857 1860 22000 23120 2116 1003 520 21.19 2.45
5.3 17.388 -5.3 54.1 10.28 10.93 0.22 2 136.82 5 4 3 3 5.00E-06 114.6 0.968 0.449 0.519 1.39 5.2 7.3 3 5.4 19.2 2.19 0.38 2.69 39.7 4 -9999 -9999 -9999 -9999 -9999 0.664 6.6 898 1936 20560 21860 2116 1038 440 19.19 2.21
5.5 18.044 -5.5 53.5 13.25 13.86 0.19 1.34 130.26 6 5 4 4 5.00E-05 114.6 1.006 0.47 0.536 1.37 5.3 7.3 3.6 5 24 1.44 0.28 2.6 35.3 5 30 34 -0.05 -9999 -9999 0.857 9.4 939 2012 26500 27720 2116 1073 380 23.95 1.48
5.7 18.701 -5.7 52.8 14.63 14.81 0.16 1.08 38.97 6 5 6 5 5.00E-05 114.6 1.043 0.49 0.553 1.34 5.7 7.6 3.7 5.1 24.9 1.16 0.05 2.53 32.1 5 30 34 -0.06 -9999 -9999 0.918 10 980 2086 29260 29620 2116 1106 320 24.89 1.16
5.9 19.357 -5.9 52.1 5.11 5.58 0.06 1.12 99.94 1 4 3 3 1.00E-07 111.4 1.08 0.511 0.57 1.33 2.7 3.5 1.7 2.5 7.89 1.39 0.58 2.91 52.8 4 -9999 -9999 -9999 -9999 -9999 0.3 1.9 1021 2160 10220 11160 2116 1139 120 7.90 1.33
6.1 20.013 -6.1 51.5 4.19 4.73 0.05 1.11 116.78 1 3 3 3 1.00E-07 111.4 1.117 0.531 0.586 1.31 2.3 3 1.5 2.1 6.17 1.46 0.86 3.02 59.5 3 -9999 -9999 -9999 -9999 -9999 0.241 1.4 1062 2234 8380 9460 2116 1172 100 6.16 1.38
6.3 20.669 -6.3 50.8 3.83 4.41 0.06 1.25 123.3 1 3 3 3 1.00E-07 111.4 1.153 0.552 0.602 1.29 2.1 2.7 1.5 1.9 5.41 1.69 1.01 3.1 65.2 3 -9999 -9999 -9999 -9999 -9999 0.217 1.2 1103 2306 7660 8820 2116 1203 120 5.41 1.84
6.5 21.325 -6.5 50.2 3.77 4.34 0.05 1.21 122.67 1 3 3 3 1.00E-07 111.4 1.19 0.572 0.618 1.27 2.1 2.6 1.5 1.9 5.11 1.67 1.03 3.12 66.6 3 -9999 -9999 -9999 -9999 -9999 0.21 1.1 1143 2380 7540 8680 2116 1237 100 5.09 1.59
6.7 21.981 -6.7 49.5 3.85 4.42 0.06 1.42 122.72 1 3 3 3 1.00E-07 111.4 1.226 0.593 0.634 1.26 2.1 2.7 1.6 1.9 5.04 1.96 1.01 3.15 69.5 3 -9999 -9999 -9999 -9999 -9999 0.213 1.1 1184 2452 7700 8840 2116 1268 120 5.04 1.88
6.9 22.638 -6.9 48.9 3.94 4.52 0.06 1.28 122.89 1 3 3 3 1.00E-07 111.4 1.263 0.613 0.65 1.24 2.2 2.7 1.6 1.9 5.01 1.77 0.99 3.14 68.1 3 -9999 -9999 -9999 -9999 -9999 0.217 1.1 1225 2526 7880 9040 2116 1301 120 5.01 1.84
7.1 23.294 -7.1 48.2 4.01 4.58 0.06 1.26 123.29 1 3 3 3 1.00E-07 111.4 1.3 0.634 0.666 1.23 2.2 2.7 1.6 1.8 4.93 1.75 0.98 3.14 68.4 3 -9999 -9999 -9999 -9999 -9999 0.219 1.1 1266 2600 8020 9160 2116 1334 120 4.92 1.83
7.3 23.95 -7.3 47.6 4.18 4.74 0.06 1.27 119.48 1 3 3 3 1.00E-07 111.4 1.336 0.654 0.682 1.21 2.3 2.8 1.7 1.8 4.99 1.77 0.9 3.14 68.1 3 -9999 -9999 -9999 -9999 -9999 0.227 1.1 1307 2672 8360 9480 2116 1365 120 4.99 1.76
7.5 24.606 -7.5 46.9 3.91 4.45 0.05 1.01 114.96 1 3 3 3 1.00E-07 111.4 1.373 0.675 0.698 1.2 2.1 2.6 1.6 1.6 4.41 1.47 0.95 3.15 69 3 -9999 -9999 -9999 -9999 -9999 0.205 1 1348 2746 7820 8900 2116 1398 100 4.40 1.62
7.7 25.262 -7.7 46.2 4.04 4.64 0.06 1.19 128.12 1 3 3 3 1.00E-07 111.4 1.409 0.695 0.714 1.18 2.2 2.6 1.7 1.7 4.52 1.71 1.02 3.17 70.5 3 -9999 -9999 -9999 -9999 -9999 0.215 1 1389 2818 8080 9280 2116 1429 120 4.52 1.86
7.9 25.918 -7.9 45.6 4.07 4.69 0.06 1.18 131.48 1 3 3 3 1.00E-07 111.4 1.446 0.716 0.73 1.17 2.2 2.6 1.7 1.7 4.44 1.7 1.05 3.17 70.9 3 -9999 -9999 -9999 -9999 -9999 0.216 1 1430 2892 8140 9380 2116 1462 120 4.44 1.85
8.1 26.574 -8.1 44.9 4.1 4.7 0.05 1.12 127.07 1 3 3 3 1.00E-07 111.4 1.482 0.736 0.746 1.16 2.2 2.6 1.7 1.6 4.31 1.64 1 3.18 71.3 3 -9999 -9999 -9999 -9999 -9999 0.214 1 1471 2964 8200 9400 2116 1493 100 4.31 1.55
8.3 27.231 -8.3 44.3 4.44 4.94 0.05 1.01 106.51 1 3 3 3 1.00E-07 111.4 1.519 0.757 0.762 1.15 2.4 2.7 1.8 1.7 4.49 1.47 0.75 3.14 68.4 3 -9999 -9999 -9999 -9999 -9999 0.228 1 1512 3038 8880 9880 2116 1526 100 4.48 1.46
8.5 27.887 -8.5 43.6 12.73 13.14 0.39 2.99 87.81 5 3 5 4 5.00E-06 114.6 1.556 0.777 0.779 1.13 6.3 7.1 4 4.7 14.87 3.4 0.17 2.89 51.3 4 -9999 -9999 -9999 -9999 -9999 0.772 4.5 1553 3112 25460 26280 2116 1559 780 14.86 3.37
8 7 28 543 -8 7 43 0 20 87 21 09 0 39 1 84 45 6 6 4 6 5 5 00E-05 114 6 1 593 0 798 0 796 1 12 8 1 9 1 5 5 6 2 24 49 1 99 0 03 2 6 35 2 5 30 34 -0 11 -9999 -9999 1 3 9 8 1594 3186 41740 42180 2116 1592 780 24 49 2 0083 8.7 28.543 -8.7 43.0 20.87 21.09 0.39 1.84 45.6 6 4 6 5 5.00E-05 114.6 1.593 0.798 0.796 1.12 8.1 9.1 5.5 6.2 24.49 1.99 0.03 2.6 35.2 5 30 34 -0.11 -9999 -9999 1.3 9.8 1594 3186 41740 42180 2116 1592 780 24.49 2.00
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     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐601 Liquefaction Analysis

rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74   Col‐75   Col‐76   Col‐77   Col‐78   Col‐79  Col‐80  Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

 Col‐53 Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel = No if crest accel = No if crest accel = (%) (%) Nkt 1.1 No if crest accel =
2.0 Amplification 2 0.02 Amplification 2 12 0.02 Amplification 2

1.89 38.80 2.36 2.47 86.69 2.36 2.21 Granular 55.68 7.46 16.67 38.93 2.00 2.47 2.60 101.20 0.18 1.00 0.22 0.07 0.14 0.7 2.2 3.34 0.02 0.9600 17.39 8.75 29 2.6 917 1.1 0.02 0.99 15.22 1.11 16.91 236.36 118.87
2.40 16.82 3.66 2.87 30.27 3.66 2.67 Very Silty 18.89 4.35 7.82 30.69 2.00 2.67 3.80 116.47 0.23 1.00 0.22 0.07 0.14 0.7 2.2 2.41 0.02 0.9600 16.19 8.24 39 2.6 682 1.1 0.02 0.99 3.84 1.11 4.27 59.75 30.40
2.57 7.62 2.10 3.01 12.42 2.10 2.83 Very Silty 11.50 3.39 5.53 12.90 2.00 2.83 5.07 65.41 0.11 1.00 0.21 0.07 0.14 0.7 2.2 2.08 0.02 0.9600 6.53 3.36 48 2.6 396 1.1 0.02 0.99 1.36 1.11 1.51 21.15 10.89
2.48 5.23 0.52 2.91 7.96 0.52 2.73 Very Silty 8.20 2.86 4.36 8.49 2.00 2.73 4.25 36.07 0.07 1.00 0.21 0.07 0.14 0.7 2.2 1.88 0.02 0.9600 4.00 2.08 42 2.6 322 1.1 0.02 0.99 0.79 1.11 0.87 12.27 6.40
2.81 3.09 0.77 3.18 4.47 0.77 3.03 Clayey 6.37 2.52 3.66 8.80 2.00 2.81 4.84 42.54 0.08 1.00 0.21 0.07 0.13 0.7 2.2 1.74 0.02 0.9600 3.99 2.10 46 2.6 216 1.1 0.02 0.99 0.41 1.11 0.46 6.40 3.38
2.98 2.31 0.98 3.33 3.29 0.98 3.19 Clayey 5.78 2.40 3.42 6.67 2.00 2.98 6.55 43.65 0.08 0.99 0.21 0.08 0.15 0.7 2.2 1.69 0.02 0.9600 3.56 1.90 57 2.6 170 1.1 0.02 0.99 0.29 1.11 0.32 4.14 2.21
2.97 3.01 1.45 3.30 4.20 1.45 3.16 Clayey 5.30 2.30 3.21 8.12 2.00 2.97 6.42 52.12 0.09 0.99 0.20 0.08 0.16 0.7 2.2 1.65 0.02 0.9600 3.82 2.07 57 2.6 230 1.1 0.02 0.99 0.36 1.11 0.40 4.76 2.57
2.73 3.74 0.56 3.05 5.15 0.56 2.92 Clayey 4.92 2.22 3.05 9.58 2.00 2.73 4.21 40.31 0.08 0.99 0.20 0.09 0.17 0.7 2.2 1.61 0.02 0.9600 2.83 1.55 42 2.6 298 1.1 0.02 0.99 0.44 1.11 0.48 5.35 2.93
3.15 1.79 1.13 3.46 2.43 1.13 3.34 Clayey 4.57 2.14 2.90 5.18 2.00 3.15 8.62 44.68 0.08 0.99 0.20 0.10 0.17 0.7 2.2 1.58 0.02 0.9600 2.76 1.53 69 2.6 148 1.1 0.02 0.99 0.20 1.11 0.22 2.35 1.30
3.10 2.00 0.98 3.39 2.67 0.98 3.27 Clayey 4.28 2.07 2.77 5.54 2.00 3.10 7.92 43.92 0.08 0.99 0.20 0.10 0.18 0.7 2.2 1.55 0.02 0.9600 2.57 1.45 65 2.6 170 1.1 0.02 0.99 0.22 1.11 0.24 2.43 1.37
2 55 6 56 0 58 2 83 8 66 0 58 2 72 Very Silty 4 01 2 00 2 65 9 63 2 00 2 72 4 11 39 59 0 07 0 99 0 19 0 10 0 18 0 7 2 2 1 52 0 02 0 9600 2 32 1 32 41 2 6 578 1 1 0.02 0.99 0.69 1.11 0.77 7.46 4.25

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

2.55 6.56 0.58 2.83 8.66 0.58 2.72 Very Silty 4.01 2.00 2.65 9.63 2.00 2.72 4.11 39.59 0.07 0.99 0.19 0.10 0.18 0.7 2.2 1.52 0.02 0.9600 2.32 1.32 41 2.6 578 1.1 0.02 0.99 0.69 1.11 0.77 7.46 4.25
2.07 17.26 0.32 2.35 22.53 0.32 2.24 Granular 3.79 1.95 2.54 18.03 2.00 2.35 2.11 38.08 0.07 0.98 0.19 0.11 0.18 0.7 2.2 1.49 0.02 0.9600 2.18 1.26 24 34.8 2.6 1563 1.1 0.02 0.99 1.77 1.11 1.96 18.49 10.67
2.39 13.38 0.94 2.63 17.26 0.94 2.53 Very Silty 3.58 1.89 2.44 18.32 2.00 2.53 2.93 53.65 0.09 0.98 0.19 0.11 0.19 0.7 2.2 1.47 0.02 0.9600 2.68 1.57 32 2.6 1247 1.1 0.02 0.99 1.33 1.11 1.48 13.58 7.94
2.05 18.40 0.28 2.31 23.49 0.28 2.20 Granular 3.39 1.84 2.35 19.26 2.00 2.31 1.97 37.88 0.07 0.98 0.19 0.11 0.19 0.7 2.2 1.44 0.02 0.9600 2.00 1.19 23 2.6 1763 1.1 0.02 0.99 1.78 1.11 1.98 17.78 10.55
2.09 17.57 0.29 2.33 22.18 0.29 2.23 Granular 3.21 1.79 2.26 18.47 2.00 2.33 2.04 37.66 0.07 0.98 0.18 0.11 0.19 0.7 2.2 1.42 0.02 0.9600 1.93 1.16 24 2.6 1730 1.1 0.02 0.99 1.65 1.11 1.84 16.23 9.76
2.48 10.31 0.80 2.70 12.89 0.80 2.61 Very Silty 3.06 1.75 2.19 14.07 2.00 2.61 3.41 47.99 0.08 0.98 0.18 0.12 0.19 0.7 2.2 1.40 0.02 0.9600 2.09 1.28 36 2.6 1040 1.1 0.02 0.99 0.95 1.11 1.05 9.14 5.57
3.00 3.63 1.34 3.21 4.50 1.34 3.12 Clayey 2.92 1.71 2.12 7.88 2.00 3.00 6.71 52.84 0.09 0.98 0.18 0.12 0.19 0.7 2.2 1.38 0.02 0.9600 2.33 1.44 58 2.6 374 1.1 0.02 0.99 0.33 1.11 0.36 3.10 1.91
3.78 0.83 3.82 3.98 1.03 3.82 3.90 Clayey 2.84 1.69 2.08 3.12 2.00 3.78 19.79 61.65 0.10 0.98 0.18 0.12 0.19 0.7 2.2 1.37 0.02 0.9600 2.46 1.55 100 2.6 87 1.1 0.02 0.99 0.07 1.11 0.08 0.69 0.43
2.59 27.31 4.20 2.74 33.44 4.20 2.68 Very Silty 2.76 1.66 2.03 34.73 2.00 2.68 3.85 133.76 0.30 0.97 0.17 0.12 0.19 0.7 2.2 1.36 0.02 0.9600 7.13 4.54 39 2.6 1933 1.1 0.02 0.99 1.59 1.11 1.77 14.53 9.26
2.79 25.93 7.35 2.93 31.49 7.35 2.87 Clayey 2.64 1.63 1.97 43.91 2.00 2.79 4.66 204.59 0.88 0.97 0.17 0.12 0.19 0.7 2.2 1.34 0.02 0.9600 20.19 13.06 45 2.6 1875 1.1 0.02 0.99 1.48 1.11 1.64 13.37 8.65
2.80 19.52 5.78 2.95 23.52 5.78 2.89 Clayey 2.54 1.59 1.92 32.88 2.00 2.80 4.78 157.25 0.44 0.97 0.17 0.12 0.19 0.7 2.2 1.32 0.02 0.9600 9.96 6.54 46 2.6 1441 1.1 0.02 0.99 1.09 1.11 1.21 9.78 6.42
2.57 23.41 3.22 2.72 27.98 3.22 2.66 Very Silty 2.44 1.56 1.87 29.35 2.00 2.66 3.72 109.12 0.20 0.97 0.17 0.12 0.19 0.7 2.2 1.31 0.02 0.9600 4.44 2.96 38 2.6 1761 1.1 0.02 0.99 1.28 1.11 1.42 11.40 7.60
2.61 21.13 3.22 2.75 25.05 3.22 2.70 Clayey 2.35 1.53 1.82 34.17 2.00 2.61 3.41 116.43 0.23 0.97 0.16 0.13 0.19 0.7 2.2 1.29 0.02 0.9600 4.92 3.33 36 2.6 1621 1.1 0.02 0.99 1.13 1.11 1.26 10.03 6.79
2.60 18.86 2.64 2.74 22.21 2.64 2.68 Clayey 2.26 1.50 1.77 30.20 2.00 2.60 3.33 100.57 0.17 0.97 0.16 0.13 0.18 0.7 2.2 1.28 0.02 0.9600 3.72 2.56 35 2.6 1474 1.1 0.02 0.99 0.99 1.11 1.10 8.73 6.01
2.63 17.81 2.67 2.76 20.81 2.67 2.71 Clayey 2.18 1.48 1.73 28.14 2.00 2.63 3.51 98.73 0.17 0.97 0.16 0.13 0.18 0.7 2.2 1.26 0.02 0.9600 3.56 2.49 37 2.6 1417 1.1 0.02 0.99 0.92 1.11 1.02 8.05 5.63
2.68 14.59 2.45 2.81 16.94 2.45 2.76 Clayey 2.11 1.45 1.69 23.05 2.00 2.68 3.85 88.82 0.15 0.96 0.15 0.13 0.18 0.7 2.2 1.25 0.02 0.9600 3.00 2.13 39 2.6 1181 1.1 0.02 0.99 0.74 1.11 0.83 6.45 4.59
2.69 13.44 2.21 2.82 15.50 2.21 2.76 Clayey 2.04 1.43 1.65 21.06 2.00 2.69 3.91 82.42 0.13 0.96 0.15 0.13 0.18 0.7 2.2 1.24 0.02 0.9600 2.69 1.94 40 2.6 1107 1.1 0.02 0.99 0.67 1.11 0.75 5.82 4.21
2.51 17.06 1.48 2.63 19.54 1.48 2.58 Very Silty 1.97 1.40 1.61 21.07 2.00 2.58 3.23 68.12 0.11 0.96 0.15 0.13 0.18 0.7 2.2 1.23 0.02 0.9600 2.20 1.62 35 2.6 1428 1.1 0.02 0.99 0.84 1.11 0.93 7.24 5.32
2.44 18.00 1.16 2.56 20.49 1.16 2.51 Granular 1.91 1.38 1.57 19.36 2.00 2.56 3.09 59.91 0.10 0.96 0.15 0.13 0.17 0.7 2.2 1.21 0.02 0.9600 1.98 1.48 33 2.6 1530 1.1 0.02 0.99 0.87 1.11 0.97 7.49 5.60
2.90 5.80 1.33 3.02 6.56 1.33 2.97 Clayey 1.86 1.36 1.54 9.80 2.00 2.90 5.73 56.08 0.10 0.96 0.14 0.13 0.17 0.7 2.2 1.20 0.02 0.9600 1.89 1.44 52 2.6 500 1.1 0.02 0.99 0.28 1.11 0.31 2.37 1.80
3.01 4.59 1.38 3.12 5.16 1.38 3.07 Clayey 1.80 1.34 1.51 8.07 2.00 3.01 6.81 54.96 0.10 0.96 0.14 0.13 0.17 0.7 2.2 1.19 0.02 0.9600 1.85 1.43 59 2.6 401 1.1 0.02 0.99 0.22 1.11 0.24 1.84 1.43
3.11 4.08 1.84 3.22 4.57 1.84 3.18 Clayey 1.76 1.33 1.48 7.33 2.00 3.11 8.10 59.36 0.10 0.96 0.14 0.13 0.17 0.7 2.2 1.18 0.02 0.9600 1.90 1.50 66 2.6 362 1.1 0.02 0.99 0.19 1.11 0.21 1.61 1.27
3.11 3.89 1.59 3.21 4.34 1.59 3.17 Clayey 1.71 1.31 1.46 7.02 2.00 3.11 8.01 56.23 0.10 0.95 0.14 0.13 0.16 0.7 2.2 1.17 0.02 0.9600 1.83 1.47 66 2.6 350 1.1 0.02 0.99 0.18 1.11 0.20 1.51 1.22
3.15 3.90 1.88 3.24 4.32 1.88 3.20 Clayey 1.67 1.29 1.43 6.97 2.00 3.15 8.50 59.31 0.10 0.95 0.13 0.13 0.16 0.7 2.2 1.17 0.02 0.9600 1.86 1.52 69 2.6 355 1.1 0.02 0.99 0.18 1.11 0.20 1.49 1.22
3.14 3.93 1.84 3.24 4.33 1.84 3.20 Clayey 1.63 1.28 1.41 6.95 2.00 3.14 8.48 58.96 0.10 0.95 0.13 0.13 0.16 0.7 2.2 1.16 0.02 0.9600 1.84 1.53 69 2.6 362 1.1 0.02 0.99 0.18 1.11 0.20 1.48 1.23
3.15 3.91 1.83 3.24 4.28 1.83 3.20 Clayey 1.59 1.26 1.38 6.87 2.00 3.15 8.55 58.76 0.10 0.95 0.13 0.13 0.16 0.7 2.2 1.15 0.02 0.9600 1.82 1.55 69 2.6 364 1.1 0.02 0.99 0.17 1.11 0.19 1.45 1.23
3.14 4.01 1.76 3.22 4.37 1.76 3.19 Clayey 1.55 1.25 1.36 6.95 2.00 3.14 8.38 58.24 0.10 0.95 0.13 0.13 0.15 0.7 2.2 1.14 0.02 0.9600 1.79 1.56 68 2.6 378 1.1 0.02 0.99 0.17 1.11 0.19 1.47 1.28
3.17 3.58 1.62 3.25 3.89 1.62 3.22 Clayey 1.51 1.23 1.34 6.37 2.00 3.17 8.81 56.08 0.10 0.94 0.12 0.13 0.15 0.7 2.2 1.13 0.02 0.9600 1.74 1.54 71 2.6 342 1.1 0.02 0.99 0.15 1.11 0.17 1.29 1.15
3.18 3.72 1.86 3.26 4.02 1.86 3.23 Clayey 1.48 1.22 1.32 6.49 2.00 3.18 9.03 58.65 0.10 0.94 0.12 0.13 0.15 0.7 2.2 1.13 0.02 0.9600 1.77 1.60 72 93 2.6 359 1.1 0.02 0.99 0.16 1.11 0.18 1.33 1.20
3.19 3.69 1.85 3.26 3.97 1.85 3.23 Clayey 1.45 1.20 1.30 6.42 2.00 3.19 9.12 58.51 0.10 0.94 0.12 0.13 0.14 0.7 2.2 1.12 0.02 0.9600 1.75 1.62 72 2.6 360 1.1 0.02 0.99 0.16 1.11 0.17 1.30 1.20
3.17 3.62 1.55 3.24 3.88 1.55 3.21 Clayey 1.42 1.19 1.28 6.30 2.00 3.17 8.80 55.41 0.10 0.94 0.12 0.13 0.14 0.7 2.2 1.11 0.02 0.9600 1.69 1.60 70 2.6 358 1.1 0.02 0.99 0.15 1.11 0.17 1.26 1.19
3.14 3.81 1.46 3.20 4.06 1.46 3.18 Clayey 1.39 1.18 1.26 6.47 2.00 3.14 8.44 54.65 0.10 0.93 0.11 0.13 0.14 0.7 2.2 1.10 0.02 0.9600 1.67 1.61 68 2.6 380 1.1 0.02 0.99 0.16 1.11 0.17 1.31 1.27
2.89 12.76 3.37 2.94 13.56 3.37 2.92 Clayey 1.36 1.17 1.24 16.86 2.00 2.89 5.57 93.89 0.16 0.93 0.11 0.13 0.13 0.7 2.2 1.10 0.02 0.9600 2.74 2.70 51 2.6 1287 1.1 0.02 0.99 0.52 1.11 0.58 4.36 4.31
2 58 21 24 2 00 2 63 22 49 2 00 2 61 Very Silty 1 33 1 15 1 22 24 33 2 00 2 61 3 37 82 07 0 13 0 93 0 11 0 13 0 13 0 7 2 2 1 09 0 02 0 9600 2 28 2 30 36 2 6 2166 1 1 0 02 0 99 0 86 1 11 0 95 7 19 7 2783 2.58 21.24 2.00 2.63 22.49 2.00 2.61 Very Silty 1.33 1.15 1.22 24.33 2.00 2.61 3.37 82.07 0.13 0.93 0.11 0.13 0.13 0.7 2.2 1.09 0.02 0.9600 2.28 2.30 36 2.6 2166 1.1 0.02 0.99 0.86 1.11 0.95 7.19 7.27
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CPTU‐602 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-3465
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-602
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/27/06
CPT Time: 11:37 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP602.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 70.6 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 1.04 (ft): 3.4 3.4 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐602 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 70.3 4.55 4.55 0.23 4.96 -0.76 3 9 4 7 5.00E-08 111.4 0.018 0 0.018 1.7 4.4 7.4 -9999 -9999 247.99 4.98 -0.01 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.302 10 0 36 9100 9100 2116 36 460 251.78 5.08
0.3 0.984 -0.3 69.6 5.34 5.33 0.2 3.76 -2.05 3 5 4 6 5.00E-08 111.4 0.055 0 0.055 1.7 5.1 8.7 1.8 3.1 96.15 3.8 -0.01 3.11 66 3 -9999 -9999 -9999 -9999 -9999 0.351 10 0 110 10680 10660 2116 110 400 95.91 3.79
0.5 1.64 -0.5 69.0 2.3 2.32 0.06 2.59 5.06 3 4 3 5 5.00E-08 111.4 0.091 0 0.091 1.7 2.2 3.8 0.6 6.8 24.44 2.69 0.07 2.66 38.2 4 -9999 -9999 -9999 -9999 -9999 0.149 9.7 0 182 4600 4640 2116 182 120 24.49 2.69
0.7 2.297 -0.7 68.3 1.85 1.94 0.03 1.3 17.76 1 4 3 3 1.00E-07 111.4 0.128 0 0.128 1.7 0.9 1.6 0.5 4 14.13 1.39 0.31 2.69 39.9 4 -9999 -9999 -9999 -9999 -9999 0.12 4.2 0 256 3700 3880 2116 256 60 14.16 1.66
0.9 2.953 -0.9 67.6 2.27 2.32 0.03 1.4 11.49 1 4 3 4 1.00E-07 111.4 0.164 0 0.164 1.7 1.1 1.9 0.6 3.8 13.1 1.51 0.17 2.74 42.5 4 -9999 -9999 -9999 -9999 -9999 0.144 3.7 0 328 4540 4640 2116 328 60 13.15 1.39
1.1 3.609 -1.1 67.0 1.87 1.95 0.02 1.03 18.7 1 4 3 3 1.00E-07 111.4 0.201 0.007 0.194 1.7 0.9 1.6 0.6 2.7 9.02 1.14 0.33 2.82 47.2 4 -9999 -9999 -9999 -9999 -9999 0.117 2.2 13 402 3740 3900 2116 389 40 8.99 1.14
1.3 4.265 -1.3 66.3 2.79 2.86 0.03 0.88 14.31 1 4 3 4 1.00E-07 111.4 0.238 0.027 0.211 1.7 1.4 2.3 0.8 3.5 12.46 0.96 0.16 2.66 38.4 4 -9999 -9999 -9999 -9999 -9999 0.175 3.5 54 476 5580 5720 2116 422 60 12.43 1.14
1.5 4.921 -1.5 65.7 3.88 3.91 0.03 0.83 5.99 1 5 4 5 1.00E-07 111.4 0.274 0.047 0.227 1.7 1.9 3.2 1.2 2 16.03 0.9 0.04 2.91 52.8 4 -9999 -9999 -9999 -9999 -9999 0.242 5 95 548 7760 7820 2116 453 60 16.05 0.83
1.7 5.577 -1.7 65.0 1.85 1.96 0.02 1.15 23.69 1 3 3 3 1.00E-07 111.4 0.311 0.068 0.243 1.7 0.9 1.6 0.6 2.3 6.81 1.37 0.41 2.96 56.1 3 -9999 -9999 -9999 -9999 -9999 0.11 1.5 136 622 3700 3920 2116 486 40 6.78 1.21
1.9 6.234 -1.9 64.4 1.48 1.61 0.02 1.24 27.2 1 3 2 3 1.00E-07 111.4 0.347 0.088 0.259 1.7 0.8 1.3 0.6 1.8 4.88 1.59 0.6 3.12 67.2 3 -9999 -9999 -9999 -9999 -9999 0.084 1.1 177 694 2960 3220 2116 517 40 4.88 1.58
2.1 6.89 -2.1 63.7 1.95 2.07 0.03 1.45 25.92 1 3 3 3 1.00E-07 111.4 0.384 0.109 0.275 1.7 1 1.7 0.7 2.2 6.14 1.78 0.41 3.06 62.5 3 -9999 -9999 -9999 -9999 -9999 0.112 1.4 218 768 3900 4140 2116 550 60 6.13 1.78
2.3 7.546 -2.3 63.1 1.29 1.43 0.02 1.58 28.82 1 3 3 3 1.00E-07 111.4 0.42 0.129 0.291 1.7 0.7 1.2 0.6 1.5 3.47 2.24 0.76 3.32 83.1 3 -9999 -9999 -9999 -9999 -9999 0.067 0.8 259 840 2580 2860 2116 581 40 3.48 1.98
2.5 8.202 -2.5 62.4 1.15 1.31 0.03 2.3 33.75 1 3 1 1 1.00E-07 111.4 0.457 0.15 0.307 1.7 0.6 1.1 0.6 1.4 2.77 3.53 1.06 3.51 100 3 -9999 -9999 -9999 -9999 -9999 0.057 0.7 300 914 2300 2620 2116 614 60 2.78 3.52
2.7 8.858 -2.7 61.7 1.08 1.25 0.03 2.21 34.98 1 3 1 1 1.00E-07 111.4 0.493 0.17 0.323 1.7 0.6 1 0.6 1.2 2.33 3.66 1.22 3.58 100 3 -9999 -9999 -9999 -9999 -9999 0.05 0.6 341 986 2160 2500 2116 645 60 2.35 3.96
2.9 9.514 -2.9 61.1 1.42 1.55 0.04 2.26 28.19 1 3 3 3 1.00E-07 111.4 0.53 0.191 0.339 1.7 0.7 1.3 0.7 1.4 3.02 3.43 0.67 3.47 95.9 3 -9999 -9999 -9999 -9999 -9999 0.068 0.7 382 1060 2840 3100 2116 678 80 3.01 3.92
3.1 10.17 -3.1 60.4 1.03 1.2 0.04 3.14 36.11 2 2 -9999 -9999 1.00E-15 79.5 0.561 0.211 0.35 1.69 1.1 1.9 0.8 1.2 1.82 5.92 1.44 3.78 100 2 -9999 -9999 -9999 -9999 -9999 0.042 0.6 422 1122 2060 2400 2116 700 80 1.83 6.26
3.3 10.827 -3.3 59.8 3.64 3.78 0.05 1.33 30.65 1 4 3 3 1.00E-07 111.4 0.593 0.232 0.361 1.67 1.8 3 1.1 2.8 8.84 1.57 0.23 2.89 51.6 4 -9999 -9999 -9999 -9999 -9999 0.212 2.1 463 1186 7280 7560 2116 723 100 8.82 1.57
3.5 11.483 -3.5 59.1 5.21 5.29 0.08 1.52 17.48 1 4 4 4 1.00E-07 111.4 0.629 0.252 0.377 1.63 2.5 4.1 1.5 3.7 12.37 1.72 0.06 2.79 45.3 4 -9999 -9999 -9999 -9999 -9999 0.311 3.4 504 1258 10420 10580 2116 754 160 12.37 1.72
3.7 12.139 -3.7 58.5 4.73 4.83 0.07 1.51 20.82 1 4 4 4 1.00E-07 111.4 0.666 0.273 0.393 1.6 2.3 3.7 1.4 3.3 10.59 1.75 0.09 2.85 48.9 4 -9999 -9999 -9999 -9999 -9999 0.277 2.7 545 1332 9460 9660 2116 787 140 10.59 1.68
3.9 12.795 -3.9 57.8 3.13 3.26 0.07 2.23 26.9 3 3 3 3 5.00E-08 111.4 0.702 0.293 0.409 1.56 3.1 4.9 1.2 2.3 6.25 2.85 0.21 3.16 69.6 3 -9999 -9999 -9999 -9999 -9999 0.17 1.4 586 1404 6260 6520 2116 818 140 6.26 2.74
4.1 13.451 -4.1 57.1 1.92 2.1 0.06 2.86 39.57 3 3 3 3 5.00E-08 111.4 0.739 0.314 0.425 1.53 2 3.1 1 1.6 3.21 4.41 0.68 3.5 100 3 -9999 -9999 -9999 -9999 -9999 0.091 0.8 627 1478 3840 4200 2116 851 120 3.20 4.41
4.3 14.107 -4.3 56.5 1.58 1.82 0.05 2.62 50.11 3 3 1 1 5.00E-08 111.4 0.775 0.334 0.441 1.51 1.7 2.6 1 1.3 2.36 4.58 1.18 3.62 100 2 -9999 -9999 -9999 -9999 -9999 0.069 0.6 668 1550 3160 3640 2116 882 100 2.37 4.78
4.5 14.764 -4.5 55.8 2.03 2.24 0.06 2.46 44.83 3 3 3 3 5.00E-08 111.4 0.812 0.355 0.457 1.48 2.1 3.2 1 1.5 3.12 3.86 0.73 3.48 97.1 3 -9999 -9999 -9999 -9999 -9999 0.095 0.7 709 1624 4060 4480 2116 915 120 3.12 4.20
4.7 15.42 -4.7 55.2 3.43 3.62 0.07 1.94 40.69 1 3 3 3 1.00E-07 111.4 0.848 0.375 0.473 1.45 1.7 2.5 1.3 2.2 5.86 2.53 0.32 3.15 69.3 3 -9999 -9999 -9999 -9999 -9999 0.185 1.3 750 1696 6860 7240 2116 946 140 5.86 2.53
4.9 16.076 -4.9 54.5 2.59 2.77 0.09 3.35 38.75 3 3 3 3 5.00E-08 111.4 0.885 0.396 0.489 1.43 2.7 3.8 1.3 1.8 3.85 4.92 0.43 3.46 95.2 3 -9999 -9999 -9999 -9999 -9999 0.126 0.9 791 1770 5180 5540 2116 979 180 3.85 4.77
5.1 16.732 -5.1 53.9 5.65 5.78 0.07 1.13 26.67 1 4 4 4 1.00E-07 111.4 0.922 0.416 0.505 1.41 2.8 3.9 1.7 2.9 9.61 1.34 0.09 2.83 47.7 4 -9999 -9999 -9999 -9999 -9999 0.324 2.4 832 1844 11300 11560 2116 1012 140 9.60 1.44
5.3 17.388 -5.3 53.2 1.98 2.21 0.06 2.72 48.56 3 3 3 3 5.00E-08 111.4 0.958 0.437 0.521 1.39 2.1 2.9 1.2 1.3 2.4 4.81 0.86 3.63 100 2 -9999 -9999 -9999 -9999 -9999 0.083 0.6 873 1916 3960 4420 2116 1043 120 2.40 4.79
5.5 18.044 -5.5 52.6 1.85 2.08 0.06 2.65 48.6 3 2 1 1 5.00E-08 111.4 0.995 0.457 0.537 1.36 2 2.7 1.2 1.2 2.01 5.09 0.98 3.71 100 2 -9999 -9999 -9999 -9999 -9999 0.072 0.6 914 1990 3700 4160 2116 1076 120 2.02 5.53
5.7 18.701 -5.7 51.9 1.64 1.92 0.03 1.7 58.42 1 2 -9999 -9999 1.00E-07 111.4 1.031 0.478 0.553 1.34 0.9 1.2 1.1 1 1.6 3.68 1.52 3.72 100 2 -9999 -9999 -9999 -9999 -9999 0.059 0.5 955 2062 3280 3840 2116 1107 60 1.61 3.37
5.9 19.357 -5.9 51.2 1.92 2.2 0.04 1.59 60.84 1 3 1 1 1.00E-07 111.4 1.068 0.498 0.569 1.33 1.1 1.4 1.1 1.1 1.99 3.09 1.24 3.6 100 2 -9999 -9999 -9999 -9999 -9999 0.076 0.6 996 2136 3840 4400 2116 1140 80 1.99 3.53
6.1 20.013 -6.1 50.6 2.03 2.34 0.04 1.5 65.32 1 3 1 1 1.00E-07 111.4 1.104 0.519 0.586 1.31 1.1 1.5 1.2 1.1 2.1 2.85 1.23 3.56 100 3 -9999 -9999 -9999 -9999 -9999 0.082 0.6 1037 2208 4060 4680 2116 1171 80 2.11 3.24
6.3 20.669 -6.3 49.9 1.9 2.21 0.03 1.36 65.92 1 3 -9999 -9999 1.00E-07 111.4 1.141 0.539 0.602 1.29 1.1 1.4 1.2 1 1.78 2.81 1.42 3.63 100 2 -9999 -9999 -9999 -9999 -9999 0.071 0.6 1078 2282 3800 4420 2116 1204 60 1.78 2.81
6.5 21.325 -6.5 49.3 1.96 2.29 0.03 1.31 69.33 1 3 -9999 -9999 1.00E-07 111.4 1.177 0.56 0.618 1.27 1.1 1.4 1.2 1 1.8 2.7 1.44 3.61 100 2 -9999 -9999 -9999 -9999 -9999 0.074 0.6 1119 2354 3920 4580 2116 1235 60 1.80 2.70
6.7 21.981 -6.7 48.6 1.98 2.32 0.03 1.3 71.49 1 3 -9999 -9999 1.00E-07 111.4 1.214 0.58 0.634 1.26 1.1 1.4 1.2 1 1.74 2.73 1.5 3.63 100 2 -9999 -9999 -9999 -9999 -9999 0.074 0.6 1159 2428 3960 4640 2116 1269 60 1.74 2.71
6.9 22.638 -6.9 48.0 2.59 2.93 0.04 1.28 73.83 1 3 3 3 1.00E-07 111.4 1.25 0.601 0.65 1.24 1.4 1.7 1.3 1.2 2.59 2.24 1.01 3.44 93 3 -9999 -9999 -9999 -9999 -9999 0.112 0.7 1200 2500 5180 5860 2116 1300 80 2.59 2.38
7.1 23.294 -7.1 47.3 6.01 6.37 0.12 1.85 76.86 4 3 3 3 5.00E-07 114.6 1.287 0.621 0.666 1.23 4.1 5 2.1 2.6 7.62 2.32 0.35 3.03 60.9 3 -9999 -9999 -9999 -9999 -9999 0.339 1.8 1241 2574 12020 12740 2116 1333 240 7.63 2.36
7.3 23.95 -7.3 46.7 9.95 10.48 0.15 1.46 112.04 5 4 4 3 5.00E-06 114.6 1.325 0.642 0.683 1.21 5 6.1 2.9 3.9 13.39 1.67 0.31 2.75 43.3 4 -9999 -9999 -9999 -9999 -9999 0.61 3.8 1282 2650 19900 20960 2116 1368 300 13.39 1.64
7.5 24.606 -7.5 46.0 7.95 8.67 0.12 1.33 153.73 5 4 3 3 5.00E-06 114.6 1.363 0.662 0.701 1.19 4.2 5 2.5 3.2 10.44 1.58 0.57 2.83 47.9 4 -9999 -9999 -9999 -9999 -9999 0.487 2.7 1323 2726 15900 17340 2116 1403 240 10.42 1.64
7.7 25.262 -7.7 45.3 8.34 9.21 0.12 1.31 185.64 5 4 3 3 5.00E-06 114.6 1.4 0.683 0.718 1.18 4.4 5.2 2.7 3.3 10.88 1.54 0.65 2.81 46.6 4 -9999 -9999 -9999 -9999 -9999 0.52 2.8 1364 2800 16680 18420 2116 1436 240 10.88 1.54
7.9 25.918 -7.9 44.7 8.35 9.2 0.12 1.31 180.75 5 4 3 3 5.00E-06 114.6 1.438 0.703 0.735 1.17 4.4 5.1 2.7 3.2 10.56 1.55 0.64 2.82 47.4 4 -9999 -9999 -9999 -9999 -9999 0.517 2.7 1405 2876 16700 18400 2116 1471 240 10.55 1.55
8.1 26.574 -8.1 44.0 8.03 8.82 0.11 1.22 168.25 5 4 3 3 5.00E-06 114.6 1.475 0.724 0.752 1.15 4.2 4.9 2.6 3 9.77 1.47 0.62 2.84 48.4 4 -9999 -9999 -9999 -9999 -9999 0.49 2.5 1446 2950 16060 17640 2116 1504 220 9.77 1.50
8.3 27.231 -8.3 43.4 8.27 8.99 0.12 1.28 153.77 5 4 3 3 5.00E-06 114.6 1.513 0.744 0.769 1.14 4.3 4.9 2.7 3 9.73 1.54 0.54 2.85 49.1 4 -9999 -9999 -9999 -9999 -9999 0.499 2.4 1487 3026 16540 17980 2116 1539 240 9.72 1.60
8.5 27.887 -8.5 42.7 7.81 8.26 0.14 1.64 96.11 5 3 3 3 5.00E-06 114.6 1.551 0.765 0.786 1.13 4 4.5 2.6 2.8 8.53 2.02 0.33 2.96 55.9 3 -9999 -9999 -9999 -9999 -9999 0.447 2.1 1528 3102 15620 16520 2116 1574 280 8.52 2.09
8.7 28.543 -8.7 42.1 4.55 5.13 0.06 1.22 123.24 1 3 3 3 1.00E-07 111.4 1.588 0.785 0.803 1.12 2.5 2.7 1.9 1.7 4.41 1.77 0.87 3.18 71.8 3 -9999 -9999 -9999 -9999 -9999 0.236 1 1569 3176 9100 10260 2116 1607 120 4.41 1.69
8.9 29.199 -8.9 41.4 4.23 4.85 0.06 1.19 131.25 1 3 3 3 1.00E-07 111.4 1.624 0.806 0.819 1.11 2.3 2.6 1.8 1.6 3.94 1.79 1.02 3.23 75.4 3 -9999 -9999 -9999 -9999 -9999 0.215 0.9 1610 3248 8460 9700 2116 1638 120 3.94 1.86
9.1 29.855 -9.1 40.7 4.36 4.95 0.07 1.32 125.52 1 3 3 3 1.00E-07 111.4 1.661 0.826 0.835 1.09 2.4 2.6 1.9 1.6 3.94 1.98 0.94 3.25 77 3 -9999 -9999 -9999 -9999 -9999 0.219 0.9 1651 3322 8720 9900 2116 1671 140 3.94 2.13
9.3 30.511 -9.3 40.1 6.26 6.74 0.07 0.97 102.63 1 3 3 3 1.00E-07 111.4 1.697 0.846 0.851 1.08 3.2 3.5 2.2 2 5.93 1.29 0.47 3.01 59 3 -9999 -9999 -9999 -9999 -9999 0.336 1.3 1692 3394 12520 13480 2116 1702 140 5.93 1.39
9.5 31.168 -9.5 39.4 9.57 9.9 0.14 1.37 72.4 5 4 4 3 5.00E-06 114.6 1.734 0.867 0.867 1.07 4.7 5.1 3 3 9.42 1.66 0.17 2.88 50.8 4 -9999 -9999 -9999 -9999 -9999 0.545 2.3 1733 3468 19140 19800 2116 1735 280 9.41 1.71
9.7 31.824 -9.7 38.8 122.54 122.49 1.53 1.25 -10.51 8 6 9 6 5.00E-03 120.9 1.773 0.887 0.886 1.06 29.3 31.2 23.5 25.5 136.31 1.27 -0.01 1.9 10.4 6 74.2 44 -0.24 2.015 246.8 -9999 -9999 1774 3546 245080 244980 2116 1772 3060 136.22 1.27
9.9 32.48 -9.9 38.1 45.75 45.86 1.82 3.98 22.23 5 4 8 6 5.00E-06 114.6 1.812 0.908 0.904 1.05 22 23.1 11.7 12.6 48.74 4.14 0 2.57 33.9 5 -9999 -9999 -9999 -9999 -9999 2.936 10 1815 3624 91500 91720 2116 1809 3640 48.69 4.13

10.1 33.136 -10.1 37.5 22.61 22.7 0.74 3.25 17.19 5 4 7 5 5.00E-06 114.6 1.849 0.928 0.921 1.04 10.9 11.3 6.4 6.6 22.64 3.53 -0.02 2.76 43.6 4 -9999 -9999 -9999 -9999 -9999 1.39 8.6 1856 3698 45220 45400 2116 1842 1480 22.63 3.55
10.3 33.792 -10.3 36.8 32.09 32.23 0.42 1.31 30.36 7 5 7 6 5.00E-04 117.7 1.887 0.949 0.938 1.03 10.3 10.6 7.5 8 32.33 1.4 0 2.39 25.9 5 35.1 36 -0.11 3.658 117.9 -9999 -9999 1896 3774 64180 64460 2116 1878 840 32.32 1.38
10.5 34.448 -10.5 36.2 29.64 29.69 0.9 3.03 11.38 5 4 7 5 5.00E-06 114.6 1.926 0.969 0.956 1.02 14.2 14.5 7.9 8.1 29.04 3.24 -0.02 2.65 37.9 4 -9999 -9999 -9999 -9999 -9999 1.851 10 1937 3852 59280 59380 2116 1915 1800 29.00 3.24
10.7 35.105 -10.7 35.5 30.44 30.54 1.24 4.05 20.59 4 4 7 5 5.00E-07 114.6 1.963 0.99 0.973 1.01 19.5 19.8 8.5 8.5 29.36 4.33 -0.01 2.73 42.1 4 -9999 -9999 -9999 -9999 -9999 1.905 10 1978 3926 60880 61080 2116 1948 2480 29.35 4.34
10.9 35.761 -10.9 34.8 33.22 33.19 1.12 3.38 -5.89 5 4 7 5 5.00E-06 114.6 2.001 1.01 0.99 1 15.9 16 8.8 8.8 31.5 3.59 -0.04 2.65 38 4 -9999 -9999 -9999 -9999 -9999 2.079 10 2019 4002 66440 66380 2116 1983 2240 31.46 3.59
11.1 36.417 -11.1 34.2 39.37 39.29 1.36 3.46 -17.05 5 4 8 5 5.00E-06 114.6 2.038 1.031 1.007 1 18.8 18.7 10.2 10 36.98 3.65 -0.04 2.61 35.7 4 -9999 -9999 -9999 -9999 -9999 2.483 10 2060 4076 78740 78580 2116 2016 2720 36.96 3.65
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AT AU AV AW AX AY AZ BA BB BC BD BE BF BG BH BI BJ BK BL BM BN BO BP BQ BR BS BT BU BV BW BX BY BZ CA CB CC CD CE CF CG CH

CPTU‐602 Liquefaction Analysis

text

006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐602 Liquefaction Analysis

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75   Col‐76   Col‐77   Col‐78   Col‐79   Col‐80  Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel  No if crest accel = No if crest accel = (%) (%) Nkt 1.1 No if crest accel =
2.0 Amplification 2 0.02 Amplification 2 10.5 0.02 Amplification 2

2.20 32.84 5.08 2.74 74.17 5.08 2.50 Very Silty 58.78 7.67 17.32 74.47 6.00 2.50 2.79 207.41 0.91 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.02 0.9650 91.63 46.03 31 2.6 863 1.1 0.02 0.99 15.13 1.11 16.81 234.91 117.99
2.33 21.87 3.79 2.79 39.50 3.79 2.60 Very Silty 19.24 4.39 7.92 39.91 2.00 2.60 3.31 132.09 0.29 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.02 0.9600 21.12 10.71 35 2.6 1005 1.1 0.02 0.99 5.76 1.11 6.40 89.58 45.41
2.66 7.18 2.69 3.09 11.73 2.69 2.91 Clayey 11.63 3.41 5.57 25.49 2.00 2.66 3.69 93.96 0.16 1.00 0.22 0.07 0.14 0.7 2.2 2.09 0.02 0.9600 9.71 4.97 38 2.6 425 1.1 0.02 0.99 1.47 1.11 1.64 22.91 11.72
2.73 4.92 1.66 3.13 7.51 1.66 2.97 Clayey 8.27 2.88 4.39 15.16 2.00 2.73 4.21 63.86 0.10 1.00 0.21 0.07 0.14 0.7 2.2 1.88 0.02 0.9600 5.82 3.01 42 2.6 345 1.1 0.02 0.99 0.85 1.11 0.94 13.26 6.85
2.72 5.18 1.39 3.07 7.51 1.39 2.93 Clayey 6.45 2.54 3.69 14.15 2.00 2.72 4.13 58.40 0.10 1.00 0.21 0.07 0.14 0.7 2.2 1.75 0.02 0.9600 5.12 2.67 41 2.6 411 1.1 0.02 0.99 0.79 1.11 0.88 12.33 6.43
2.82 3.86 1.14 3.15 5.41 1.14 3.02 Clayey 5.44 2.33 3.27 10.03 2.00 2.82 4.98 49.89 0.08 0.99 0.21 0.07 0.14 0.7 2.2 1.66 0.02 0.9600 3.98 2.09 47 2.6 333 1.1 0.02 0.99 0.54 1.11 0.60 8.18 4.30
2.70 5.55 1.14 3.01 7.66 1.14 2.88 Clayey 5.01 2.24 3.09 13.55 2.00 2.70 3.98 53.95 0.09 0.99 0.21 0.08 0.15 0.7 2.2 1.62 0.02 0.9600 4.05 2.15 40 2.6 499 1.1 0.02 0.99 0.75 1.11 0.83 10.37 5.51
2.53 7.43 0.83 2.84 10.11 0.83 2.71 Very Silty 4.67 2.16 2.94 10.87 2.00 2.71 4.10 44.61 0.08 0.99 0.21 0.09 0.16 0.7 2.2 1.59 0.02 0.9600 3.09 1.66 41 2.6 693 1.1 0.02 0.99 0.96 1.11 1.07 12.51 6.71
2.94 3.25 1.21 3.23 4.36 1.21 3.12 Clayey 4.35 2.09 2.80 8.06 2.00 2.94 6.13 49.45 0.08 0.99 0.20 0.09 0.17 0.7 2.2 1.55 0.02 0.9600 3.01 1.63 55 2.6 314 1.1 0.02 0.99 0.41 1.11 0.45 5.01 2.71
3.12 2.41 1.58 3.40 3.20 1.58 3.29 Clayey 4.09 2.02 2.68 6.23 2.00 3.12 8.21 51.13 0.09 0.99 0.20 0.09 0.17 0.7 2.2 1.53 0.02 0.9600 3.14 1.72 67 2.6 241 1.1 0.02 0.99 0.29 1.11 0.33 3.44 1.88
3.06 3.13 1.78 3.32 4.09 1.78 3.21 Clayey 3.85 1.96 2.57 7.52 2.00 3.06 7.43 55.88 0.10 0.99 0.20 0.10 0.18 0.7 2.2 1.50 0.02 0.9600 3.09 1.71 63 2.6 321 1.1 0.02 0.99 0.37 1.11 0.41 4.16 2.30
3.30 1.82 1.98 3.55 2.36 1.98 3.45 Clayey 3.64 1.91 2.47 4.92 2.00 3.30 10.69 52.61 0.09 0.98 0.20 0.10 0.18 0.7 2.2 1.47 0.02 0.9600 2.86 1.60 81 2.6 192 1.1 0.02 0.99 0.21 1.11 0.23 2.28 1.27
3.50 1.50 3.52 3.74 1.92 3.52 3.64 Clayey 3.44 1.86 2.38 4.26 2.00 3.50 14.16 60.40 0.10 0.98 0.20 0.10 0.19 0.7 2.2 1.45 0.02 0.9600 2.94 1.66 100 2.6 162 1.1 0.02 0.99 0.17 1.11 0.19 1.77 1.00
3.59 1.30 3.96 3.82 1.64 3.96 3.73 Clayey 3.28 1.81 2.30 3.87 2.00 3.59 15.87 61.46 0.10 0.98 0.19 0.11 0.19 0.7 2.2 1.43 0.02 0.9600 2.86 1.63 100 2.6 144 1.1 0.02 0.99 0.14 1.11 0.16 1.46 0.83
3.50 1.70 3.92 3.71 2.14 3.92 3.63 Clayey 3.12 1.77 2.22 4.57 2.00 3.50 14.06 64.25 0.10 0.98 0.19 0.11 0.19 0.7 2.2 1.41 0.02 0.9600 2.84 1.64 99 2.6 194 1.1 0.02 0.99 0.18 1.11 0.20 1.83 1.06
3.79 1.05 6.26 3.99 1.31 6.26 3.91 Clayey 3.02 1.74 2.17 3.43 2.00 3.79 20.00 68.63 0.11 0.98 0.19 0.11 0.19 0.7 2.2 1.39 0.02 0.9600 2.89 1.68 100 2.6 122 1.1 0.02 0.99 0.11 1.11 0.12 1.09 0.63
2.89 5.15 1.57 3.10 6.39 1.57 3.02 Clayey 2.93 1.71 2.12 10.46 2.00 2.89 5.64 59.04 0.10 0.98 0.19 0.11 0.19 0.7 2.2 1.38 0.02 0.9600 2.52 1.48 52 2.6 607 1.1 0.02 0.99 0.53 1.11 0.59 5.13 3.02
2.79 7.38 1.72 2.98 9.08 1.72 2.90 Clayey 2.81 1.68 2.06 14.04 2.00 2.79 4.68 65.67 0.11 0.98 0.18 0.12 0.20 0.7 2.2 1.36 0.02 0.9600 2.63 1.56 45 2.6 888 1.1 0.02 0.99 0.74 1.11 0.83 7.09 4.21
2.84 6.45 1.68 3.03 7.87 1.68 2.95 Clayey 2.69 1.64 2.00 12.28 2.00 2.84 5.14 63.11 0.10 0.97 0.18 0.12 0.20 0.7 2.2 1.35 0.02 0.9600 2.49 1.50 48 2.6 793 1.1 0.02 0.99 0.64 1.11 0.71 5.99 3.60
3.15 3.89 2.74 3.32 4.70 2.74 3.25 Clayey 2.59 1.61 1.95 7.97 2.00 3.15 8.51 67.87 0.11 0.97 0.18 0.12 0.20 0.7 2.2 1.33 0.02 0.9600 2.56 1.56 69 2.6 487 1.1 0.02 0.99 0.38 1.11 0.42 3.50 2.12
3.50 2.03 4.41 3.67 2.43 4.41 3.60 Clayey 2.49 1.58 1.89 4.94 2.00 3.50 14.13 69.76 0.11 0.97 0.18 0.12 0.20 0.7 2.2 1.31 0.02 0.9600 2.57 1.58 100 2.6 259 1.1 0.02 0.99 0.19 1.11 0.21 1.77 1.09
3.63 1.53 4.78 3.80 1.82 4.78 3.73 Clayey 2.40 1.55 1.85 4.13 2.00 3.63 16.63 68.65 0.11 0.97 0.18 0.12 0.20 0.7 2.2 1.30 0.02 0.9600 2.48 1.54 100 2.6 199 1.1 0.02 0.99 0.14 1.11 0.16 1.30 0.81
3.50 2.05 4.20 3.66 2.43 4.20 3.59 Clayey 2.31 1.52 1.80 4.90 2.00 3.50 14.09 69.02 0.11 0.97 0.17 0.12 0.20 0.7 2.2 1.29 0.02 0.9600 2.44 1.53 100 2.6 272 1.1 0.02 0.99 0.19 1.11 0.21 1.69 1.06
3.15 3.92 2.53 3.30 4.60 2.53 3.24 Clayey 2.24 1.50 1.76 7.65 2.00 3.15 8.59 65.76 0.11 0.97 0.17 0.12 0.20 0.7 2.2 1.27 0.02 0.9600 2.31 1.47 69 2.6 528 1.1 0.02 0.99 0.35 1.11 0.39 3.15 2.01
3.45 2.62 4.77 3.59 3.06 4.77 3.54 Clayey 2.16 1.47 1.72 5.66 2.00 3.45 13.25 74.98 0.12 0.97 0.17 0.12 0.19 0.7 2.2 1.26 0.02 0.9600 2.54 1.63 95 2.6 359 1.1 0.02 0.99 0.23 1.11 0.26 2.06 1.32
2.84 6.64 1.44 2.99 7.69 1.44 2.93 Clayey 2.09 1.45 1.68 11.42 2.00 2.84 5.17 59.08 0.10 0.96 0.17 0.13 0.19 0.7 2.2 1.25 0.02 0.9600 2.08 1.35 49 2.6 925 1.1 0.02 0.99 0.58 1.11 0.64 5.10 3.32
3.63 1.69 4.79 3.76 1.94 4.79 3.71 Clayey 2.03 1.42 1.64 4.24 2.00 3.63 16.54 70.09 0.11 0.96 0.17 0.13 0.19 0.7 2.2 1.24 0.02 0.9600 2.31 1.52 100 2.6 238 1.1 0.02 0.99 0.14 1.11 0.16 1.27 0.83
3.72 1.44 5.53 3.85 1.65 5.53 3.80 Clayey 1.97 1.40 1.61 3.87 2.00 3.72 18.57 71.79 0.11 0.96 0.17 0.13 0.19 0.7 2.2 1.22 0.02 0.9600 2.33 1.55 100 2.6 207 1.1 0.02 0.99 0.12 1.11 0.13 1.06 0.71
3.70 1.16 3.37 3.83 1.32 3.37 3.78 Clayey 1.91 1.38 1.57 3.47 2.00 3.70 18.11 62.80 0.10 0.96 0.16 0.13 0.19 0.7 2.2 1.21 0.02 0.9600 2.07 1.40 100 2.6 169 1.1 0.02 0.99 0.10 1.11 0.11 0.84 0.57
3.63 1.46 3.53 3.75 1.65 3.53 3.70 Clayey 1.86 1.36 1.54 3.86 2.00 3.63 16.63 64.16 0.10 0.96 0.16 0.13 0.19 0.7 2.2 1.20 0.02 0.9600 2.07 1.41 100 2.6 216 1.1 0.02 0.99 0.12 1.11 0.13 1.03 0.71
3.59 1.57 3.24 3.70 1.77 3.24 3.66 Clayey 1.81 1.34 1.51 4.00 2.00 3.59 15.80 63.11 0.10 0.96 0.16 0.13 0.19 0.7 2.2 1.19 0.02 0.9600 2.02 1.40 100 2.6 235 1.1 0.02 0.99 0.13 1.11 0.14 1.09 0.76
3.63 1.34 2.81 3.74 1.50 2.81 3.69 Clayey 1.76 1.33 1.48 3.67 2.00 3.63 16.54 60.68 0.10 0.96 0.16 0.13 0.18 0.7 2.2 1.18 0.02 0.9600 1.95 1.36 100 2.6 204 1.1 0.02 0.99 0.11 1.11 0.12 0.92 0.64
3.61 1.38 2.70 3.72 1.53 2.70 3.68 Clayey 1.71 1.31 1.46 3.71 2.00 3.61 16.26 60.28 0.10 0.95 0.16 0.13 0.18 0.7 2.2 1.18 0.02 0.9600 1.92 1.36 100 2.6 212 1.1 0.02 0.99 0.11 1.11 0.12 0.93 0.66
3.63 1.35 2.71 3.73 1.50 2.71 3.69 Clayey 1.67 1.29 1.43 3.66 2.00 3.63 16.54 60.49 0.10 0.95 0.15 0.13 0.18 0.7 2.2 1.17 0.02 0.9600 1.90 1.37 100 2.6 211 1.1 0.02 0.99 0.10 1.11 0.12 0.89 0.64
3.45 2.03 2.38 3.54 2.23 2.38 3.51 Clayey 1.63 1.28 1.41 4.51 2.00 3.45 13.18 59.42 0.10 0.95 0.15 0.13 0.18 0.7 2.2 1.16 0.02 0.9600 1.86 1.36 94 2.6 320 1.1 0.02 0.99 0.16 1.11 0.17 1.32 0.96
3.04 6.05 2.36 3.12 6.64 2.36 3.09 Clayey 1.59 1.26 1.38 9.56 2.00 3.04 7.18 68.68 0.11 0.95 0.15 0.13 0.18 0.7 2.2 1.15 0.02 0.9600 2.04 1.51 61 2.6 565 1.1 0.02 0.99 0.27 1.11 0.30 2.27 1.68
2.75 10.76 1.64 2.83 11.74 1.64 2.80 Clayey 1.55 1.24 1.36 15.33 2.00 2.75 4.36 66.74 0.11 0.95 0.15 0.13 0.18 0.7 2.2 1.14 0.02 0.9600 1.98 1.48 43 2.6 1017 1.1 0.02 0.99 0.47 1.11 0.52 3.98 2.98
2.84 8.48 1.64 2.92 9.21 1.64 2.89 Clayey 1.51 1.23 1.33 12.36 2.00 2.84 5.15 63.63 0.10 0.94 0.15 0.13 0.17 0.7 2.2 1.13 0.02 0.9600 1.90 1.44 48 2.6 812 1.1 0.02 0.99 0.37 1.11 0.41 3.10 2.35
2.81 8.96 1.54 2.88 9.68 1.54 2.85 Clayey 1.47 1.21 1.31 12.83 2.00 2.81 4.88 62.55 0.10 0.94 0.14 0.13 0.17 0.7 2.2 1.12 0.02 0.9600 1.86 1.43 47 2.6 868 1.1 0.02 0.99 0.38 1.11 0.42 3.23 2.48
2.82 8.80 1.55 2.89 9.46 1.55 2.86 Clayey 1.44 1.20 1.29 12.51 2.00 2.82 4.99 62.38 0.10 0.94 0.14 0.13 0.17 0.7 2.2 1.12 0.02 0.9600 1.84 1.44 47 2.6 862 1.1 0.02 0.99 0.37 1.11 0.41 3.13 2.44
2.85 8.23 1.50 2.91 8.82 1.50 2.88 Clayey 1.41 1.19 1.27 11.73 2.00 2.85 5.19 60.84 0.10 0.94 0.14 0.13 0.17 0.7 2.2 1.11 0.02 0.9600 1.80 1.42 49 2.6 816 1.1 0.02 0.99 0.34 1.11 0.38 2.90 2.29
2.86 8.29 1.60 2.92 8.83 1.60 2.90 Clayey 1.37 1.17 1.25 11.68 2.00 2.86 5.34 62.41 0.10 0.93 0.14 0.13 0.16 0.7 2.2 1.10 0.02 0.9600 1.82 1.46 50 2.6 831 1.1 0.02 0.99 0.34 1.11 0.38 2.88 2.32
2.97 7.35 2.09 3.02 7.80 2.09 3.00 Clayey 1.34 1.16 1.23 10.50 2.00 2.97 6.41 67.29 0.11 0.93 0.13 0.13 0.16 0.7 2.2 1.09 0.02 0.9600 1.91 1.55 56 2.6 745 1.1 0.02 0.99 0.30 1.11 0.33 2.53 2.06
3.18 3.84 1.69 3.23 4.06 1.69 3.21 Clayey 1.32 1.15 1.21 6.38 2.00 3.18 8.91 56.90 0.10 0.93 0.13 0.13 0.16 0.7 2.2 1.09 0.02 0.9600 1.70 1.41 71 2.6 394 1.1 0.02 0.99 0.15 1.11 0.17 1.31 1.08
3.24 3.47 1.86 3.29 3.65 1.86 3.27 Clayey 1.29 1.14 1.20 5.92 2.00 3.24 9.78 57.94 0.10 0.92 0.13 0.13 0.16 0.7 2.2 1.08 0.02 0.9600 1.71 1.43 76 2.6 358 1.1 0.02 0.99 0.14 1.11 0.15 1.17 0.98
3.27 3.50 2.13 3.31 3.67 2.13 3.29 Clayey 1.27 1.13 1.18 5.92 2.00 3.27 10.19 60.36 0.10 0.92 0.13 0.13 0.15 0.7 2.2 1.07 0.02 0.9600 1.74 1.48 78 2.6 365 1.1 0.02 0.99 0.14 1.11 0.15 1.17 1.00
3.02 5.31 1.39 3.06 5.55 1.39 3.05 Clayey 1.24 1.11 1.16 7.92 2.00 3.02 6.99 55.36 0.10 0.92 0.13 0.13 0.15 0.7 2.2 1.07 0.02 0.9600 1.65 1.43 60 2.6 560 1.1 0.02 0.99 0.21 1.11 0.23 1.76 1.53
2.89 8.52 1.71 2.93 8.87 1.71 2.91 Clayey 1.22 1.10 1.15 11.41 2.00 2.89 5.59 63.80 0.10 0.91 0.12 0.13 0.15 0.7 2.2 1.06 0.02 0.9600 1.79 1.57 51 2.6 907 1.1 0.02 0.99 0.33 1.11 0.37 2.80 2.47
1.88 124.67 1.27 1.91 129.17 1.27 1.90 Granular 1.19 1.09 1.13 126.50 17.00 1.91 1.20 151.30 0.40 0.91 0.12 0.13 0.15 0.7 2.2 1.05 0.02 1.0175 7.29 6.52 11 2.6 13413 1.1 0.02 0.99 4.77 1.11 5.30 40.71 36.41
2.56 45.02 4.13 2.58 46.45 4.13 2.57 Granular 1.17 1.08 1.12 46.87 2.00 2.58 3.22 151.11 0.40 0.91 0.12 0.13 0.14 0.7 2.2 1.05 0.02 0.9600 6.83 6.21 35 2.6 4894 1.1 0.02 0.99 1.71 1.11 1.90 14.60 13.27
2.76 21.12 3.55 2.78 21.71 3.55 2.77 Clayey 1.15 1.07 1.10 24.64 2.00 2.76 4.44 109.40 0.20 0.90 0.12 0.13 0.14 0.7 2.2 1.04 0.02 0.9600 3.43 3.17 44 2.6 2317 1.1 0.02 0.99 0.79 1.11 0.88 6.80 6.29
2.39 30.45 1.38 2.41 31.18 1.38 2.40 Granular 1.13 1.06 1.09 32.34 2.00 2.41 2.35 75.86 0.12 0.90 0.12 0.13 0.14 0.7 2.2 1.04 0.02 0.9600 2.04 1.92 27 2.6 3371 1.1 0.02 0.99 1.13 1.11 1.26 9.74 9.16
2.65 27.59 3.24 2.67 28.15 3.24 2.66 Clayey 1.11 1.05 1.07 31.01 2.00 2.65 3.65 113.24 0.22 0.89 0.12 0.13 0.13 0.7 2.2 1.03 0.02 0.9600 3.64 3.48 38 2.6 3085 1.1 0.02 0.99 1.02 1.11 1.13 8.78 8.40
2.73 28.15 4.34 2.74 28.62 4.34 2.74 Clayey 1.09 1.04 1.06 31.36 2.00 2.73 4.23 132.64 0.30 0.89 0.11 0.13 0.13 0.7 2.2 1.03 0.02 0.9600 5.01 4.88 42 2.6 3175 1.1 0.02 0.99 1.03 1.11 1.14 8.91 8.67
2.65 30.45 3.59 2.66 30.85 3.59 2.66 Clayey 1.07 1.03 1.05 33.48 2.00 2.65 3.67 122.89 0.25 0.89 0.11 0.13 0.13 0.7 2.2 1.02 0.02 0.9600 4.26 4.22 38 2.6 3465 1.1 0.02 0.99 1.10 1.11 1.23 9.59 9.50
2.61 36.07 3.65 2.61 36.43 3.65 2.61 Clayey 1.05 1.02 1.03 38.98 2.00 2.61 3.37 131.32 0.29 0.88 0.11 0.13 0.13 0.7 2.2 1.01 0.02 0.9600 4.89 4.94 36 2.6 4139 1.1 0.02 0.99 1.30 1.11 1.44 11.31 11.41

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)
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CPTU‐603 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-3333
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-603
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/27/06
CPT Time: 12:41 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP603.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 70.8 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 3.57 (ft): 11.7 11.8 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐603 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 70.5 4.63 4.62 0.01 0.27 -1.78 1 7 4 7 1.00E-07 111.4 0.018 0 0.018 1.7 2.2 3.8 1.2 2.1 251.98 0.27 -0.01 2.67 39.1 4 -9999 -9999 -9999 -9999 -9999 0.307 10 0 36 9260 9240 2116 36 20 255.67 0.22
0.3 0.984 -0.3 69.8 4.19 4.19 0.06 1.38 0.6 1 5 4 6 1.00E-07 111.4 0.055 0 0.055 1.7 2 3.4 1.3 2.3 75.39 1.39 0 2.97 56.4 3 -9999 -9999 -9999 -9999 -9999 0.276 10 0 110 8380 8380 2116 110 120 75.18 1.45
0.5 1.64 -0.5 69.2 2.75 2.81 0.02 0.8 13.6 1 5 3 5 1.00E-07 111.4 0.091 0 0.091 1.7 1.3 2.3 0.9 1.6 29.76 0.83 0.16 3.03 60.6 3 -9999 -9999 -9999 -9999 -9999 0.181 10 0 182 5500 5620 2116 182 40 29.88 0.74
0.7 2.297 -0.7 68.5 3.69 3.7 0.02 0.61 2.04 1 5 4 5 1.00E-07 111.4 0.128 0 0.128 1.7 1.8 3 1.1 1.9 27.91 0.63 0.02 2.88 50.6 4 -9999 -9999 -9999 -9999 -9999 0.238 10 0 256 7380 7400 2116 256 40 27.91 0.56
0.9 2.953 -0.9 67.8 4.31 4.37 0.02 0.34 12.62 1 5 3 5 1.00E-07 111.4 0.164 0 0.164 1.7 2.1 3.6 1.2 2.1 25.57 0.36 0.09 2.73 42.1 4 -9999 -9999 -9999 -9999 -9999 0.28 10 0 328 8620 8740 2116 328 40 25.65 0.48
1.1 3.609 -1.1 67.2 7.57 7.56 0.03 0.36 -2.03 1 6 5 6 1.00E-07 111.4 0.201 0 0.201 1.7 3.6 6.2 1.9 3.2 36.62 0.37 -0.01 2.51 31.1 5 -9999 -9999 -9999 -9999 -9999 0.491 10 0 402 15140 15120 2116 402 60 36.61 0.41
1.3 4.265 -1.3 66.5 4.07 4.09 0.04 0.86 3.17 1 5 4 5 1.00E-07 111.4 0.238 0 0.238 1.7 2 3.3 1.2 2.1 16.21 0.91 0.03 2.9 51.9 4 -9999 -9999 -9999 -9999 -9999 0.257 5.1 0 476 8140 8180 2116 476 80 16.18 1.04
1.5 4.921 -1.5 65.9 2.37 2.45 0.01 0.51 18.99 1 4 3 3 1.00E-07 111.4 0.274 0 0.274 1.7 1.2 2 0.7 2.3 7.96 0.57 0.27 2.75 43.1 4 -9999 -9999 -9999 -9999 -9999 0.145 1.9 0 548 4740 4900 2116 548 20 7.94 0.46
1.7 5.577 -1.7 65.2 1.75 1.87 0.01 0.53 25.69 1 4 2 3 1.00E-07 111.4 0.311 0 0.311 1.7 0.9 1.5 0.6 1.7 5.03 0.64 0.51 2.95 55.3 3 -9999 -9999 -9999 -9999 -9999 0.104 1.1 0 622 3500 3740 2116 622 20 5.01 0.64
1.9 6.234 -1.9 64.6 1.58 1.71 0.01 0.59 27.86 1 1 3 3 1.00E-07 111.4 0.347 0 0.347 1.7 0.8 1.4 -9999 -9999 3.93 0.73 0.64 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.091 0.9 0 694 3160 3420 2116 694 20 3.93 0.73
2.1 6.89 -2.1 63.9 1.47 1.6 0.01 0.63 27.91 1 1 3 3 1.00E-07 111.4 0.384 0 0.384 1.61 0.8 1.2 -9999 -9999 3.17 0.82 0.72 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.081 0.8 0 768 2940 3200 2116 768 20 3.17 0.82
2.3 7.546 -2.3 63.3 1.45 1.6 0.01 0.63 31.89 1 1 3 3 1.00E-07 111.4 0.42 0 0.42 1.54 0.8 1.2 -9999 -9999 2.81 0.85 0.84 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.079 0.7 0 840 2900 3200 2116 840 20 2.81 0.85
2.5 8.202 -2.5 62.6 1.24 1.4 0.01 0.72 33.04 1 1 1 1 1.00E-07 111.4 0.457 0 0.457 1.48 0.7 1 -9999 -9999 2.06 1.07 1.1 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.063 0.6 0 914 2480 2800 2116 914 20 2.06 1.06
2.7 8.858 -2.7 61.9 1.56 1.71 0.01 0.59 30.72 1 1 3 3 1.00E-07 111.4 0.493 0 0.493 1.42 0.8 1.2 -9999 -9999 2.46 0.83 0.79 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.081 0.7 0 986 3120 3420 2116 986 20 2.47 0.82
2.9 9.514 -2.9 61.3 1.32 1.48 0.01 0.68 33.85 1 1 1 1 1.00E-07 111.4 0.53 0 0.53 1.37 0.7 1 -9999 -9999 1.8 1.05 1.11 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.063 0.6 0 1060 2640 2960 2116 1060 20 1.79 1.05
3.1 10.17 -3.1 60.6 1.4 1.57 0.02 1.28 35.61 1 3 1 1 1.00E-07 111.4 0.566 0 0.566 1.33 0.8 1 0.8 0.9 1.77 2 1.11 3.56 100 3 -9999 -9999 -9999 -9999 -9999 0.067 0.6 0 1132 2800 3140 2116 1132 40 1.77 1.99
3.3 10.827 -3.3 60.0 1.63 1.8 0.02 1.11 36.23 1 3 1 3 1.00E-07 111.4 0.603 0 0.603 1.29 0.9 1.1 0.8 1 1.98 1.68 0.95 3.49 97.6 3 -9999 -9999 -9999 -9999 -9999 0.08 0.6 0 1206 3260 3600 2116 1206 40 1.99 1.67
3.5 11.483 -3.5 59.3 1.2 1.4 0.02 1.43 43.64 1 2 -9999 -9999 1.00E-07 111.4 0.64 0 0.64 1.25 0.7 0.8 0.9 0.8 1.19 2.63 1.79 3.77 100 2 -9999 -9999 -9999 -9999 -9999 0.051 0.5 0 1280 2400 2800 2116 1280 40 1.19 2.63
3.7 12.139 -3.7 58.7 1.26 1.48 0.02 1.36 46.06 1 2 -9999 -9999 1.00E-07 111.4 0.676 0.014 0.662 1.23 0.7 0.9 0.9 0.8 1.21 2.51 1.78 3.75 100 2 -9999 -9999 -9999 -9999 -9999 0.053 0.5 21 1352 2520 2960 2116 1331 40 1.21 2.49
3.9 12.795 -3.9 58.0 1.2 1.4 0.02 1.43 43.43 1 2 -9999 -9999 1.00E-07 111.4 0.713 0.034 0.678 1.21 0.7 0.8 1 0.7 1.02 2.9 1.91 3.85 100 2 -9999 -9999 -9999 -9999 -9999 0.046 0.5 62 1426 2400 2800 2116 1364 40 1.01 2.91
4.1 13.451 -4.1 57.3 1.39 1.61 0.02 1.4 47.35 1 2 -9999 -9999 1.00E-07 111.4 0.749 0.055 0.695 1.2 0.8 0.9 1 0.8 1.24 2.62 1.65 3.75 100 2 -9999 -9999 -9999 -9999 -9999 0.057 0.5 103 1498 2780 3220 2116 1395 40 1.23 2.32
4.3 14.107 -4.3 56.7 1.6 1.83 0.03 1.51 49.19 1 3 1 1 1.00E-07 111.4 0.786 0.075 0.711 1.19 0.9 1 1 0.9 1.47 2.64 1.4 3.69 100 2 -9999 -9999 -9999 -9999 -9999 0.07 0.5 144 1572 3200 3660 2116 1428 60 1.46 2.87
4.5 14.764 -4.5 56.0 1.84 2.08 0.03 1.2 52.67 1 3 1 1 1.00E-07 111.4 0.822 0.096 0.727 1.17 1 1.2 1 0.9 1.74 1.99 1.23 3.57 100 3 -9999 -9999 -9999 -9999 -9999 0.084 0.6 185 1644 3680 4160 2116 1459 60 1.72 2.38
4.7 15.42 -4.7 55.4 1.88 2.15 0.03 1.28 56.37 1 3 1 1 1.00E-07 111.4 0.859 0.116 0.743 1.16 1 1.2 1.1 0.9 1.74 2.14 1.27 3.58 100 3 -9999 -9999 -9999 -9999 -9999 0.086 0.6 226 1718 3760 4300 2116 1492 60 1.73 2.32
4.9 16.076 -4.9 54.7 3.31 3.49 0.06 1.72 38.56 1 3 3 3 1.00E-07 111.4 0.895 0.137 0.759 1.15 1.7 1.9 1.4 1.5 3.42 2.32 0.41 3.34 84.2 3 -9999 -9999 -9999 -9999 -9999 0.173 0.8 267 1790 6620 6980 2116 1523 120 3.41 2.31
5.1 16.732 -5.1 54.1 2.25 2.53 0.04 1.49 58.35 1 3 1 1 1.00E-07 111.4 0.932 0.157 0.775 1.14 1.2 1.4 1.2 1 2.06 2.36 1.04 3.54 100 3 -9999 -9999 -9999 -9999 -9999 0.106 0.6 308 1864 4500 5060 2116 1556 80 2.05 2.50
5.3 17.388 -5.3 53.4 2.35 2.63 0.04 1.33 59.91 1 3 1 1 1.00E-07 111.4 0.968 0.178 0.791 1.12 1.3 1.4 1.2 1 2.1 2.11 1.02 3.51 100 3 -9999 -9999 -9999 -9999 -9999 0.111 0.6 349 1936 4700 5260 2116 1587 80 2.09 2.41
5.5 18.044 -5.5 52.8 2.92 3.18 0.04 1.26 54.37 1 3 3 3 1.00E-07 111.4 1.005 0.198 0.807 1.11 1.5 1.7 1.4 1.2 2.69 1.85 0.69 3.38 88.3 3 -9999 -9999 -9999 -9999 -9999 0.145 0.7 390 2010 5840 6360 2116 1620 80 2.68 1.84
5.7 18.701 -5.7 52.1 2.43 2.74 0.03 1.19 66.79 1 3 1 1 1.00E-07 111.4 1.042 0.219 0.823 1.1 1.3 1.4 1.3 1 2.07 1.92 1.1 3.49 98.4 3 -9999 -9999 -9999 -9999 -9999 0.113 0.6 431 2084 4860 5480 2116 1653 60 2.05 1.77
5.9 19.357 -5.9 51.4 2.59 2.89 0.03 1.04 65.51 1 3 3 3 1.00E-07 111.4 1.078 0.239 0.839 1.09 1.4 1.5 1.3 1 2.16 1.66 0.99 3.45 94.2 3 -9999 -9999 -9999 -9999 -9999 0.121 0.6 472 2156 5180 5780 2116 1684 60 2.15 1.66
6.1 20.013 -6.1 50.8 2.83 3.15 0.03 0.95 68.79 1 3 3 3 1.00E-07 111.4 1.115 0.26 0.855 1.08 1.5 1.6 1.4 1.1 2.38 1.48 0.93 3.39 88.9 3 -9999 -9999 -9999 -9999 -9999 0.136 0.6 512 2230 5660 6300 2116 1718 60 2.37 1.47
6.3 20.669 -6.3 50.1 4.89 5.21 0.04 0.82 67.76 1 3 3 3 1.00E-07 111.4 1.151 0.28 0.871 1.07 2.5 2.7 1.8 1.6 4.66 1.05 0.45 3.06 63 3 -9999 -9999 -9999 -9999 -9999 0.27 1 553 2302 9780 10420 2116 1749 80 4.64 0.99
6.5 21.325 -6.5 49.5 6.53 6.71 0.14 2.02 38.71 4 3 4 3 5.00E-07 114.6 1.188 0.301 0.888 1.06 4.3 4.5 2.4 2.3 6.22 2.45 0.16 3.12 67.1 3 -9999 -9999 -9999 -9999 -9999 0.368 1.4 594 2376 13060 13420 2116 1782 280 6.20 2.54
6.7 21.981 -6.7 48.8 2.99 3.33 0.04 1.05 72.58 1 3 3 3 1.00E-07 111.4 1.225 0.321 0.904 1.05 1.6 1.7 1.5 1.1 2.32 1.67 0.93 3.42 91.7 3 -9999 -9999 -9999 -9999 -9999 0.14 0.6 635 2450 5980 6660 2116 1815 80 2.32 1.90
6.9 22.638 -6.9 48.2 3.26 3.6 0.04 1.04 74.11 1 3 3 3 1.00E-07 111.4 1.262 0.342 0.92 1.04 1.7 1.8 1.5 1.1 2.55 1.6 0.84 3.38 87.9 3 -9999 -9999 -9999 -9999 -9999 0.156 0.7 676 2524 6520 7200 2116 1848 80 2.53 1.71
7.1 23.294 -7.1 47.5 3.67 3.99 0.05 1.13 68.3 1 3 3 3 1.00E-07 111.4 1.298 0.362 0.936 1.03 1.9 2 1.6 1.2 2.88 1.68 0.66 3.34 84.4 3 -9999 -9999 -9999 -9999 -9999 0.18 0.7 717 2596 7340 7980 2116 1879 100 2.87 1.86
7.3 23.95 -7.3 46.9 3.23 3.58 0.04 0.98 76.22 1 3 3 3 1.00E-07 111.4 1.335 0.382 0.953 1.02 1.7 1.8 1.6 1.1 2.36 1.56 0.89 3.4 90.1 3 -9999 -9999 -9999 -9999 -9999 0.15 0.6 758 2670 6460 7160 2116 1912 80 2.35 1.78
7.5 24.606 -7.5 46.2 3.05 3.41 0.05 1.32 77.84 1 3 3 1 1.00E-07 111.4 1.372 0.403 0.969 1.02 1.6 1.7 1.6 1.1 2.11 2.21 0.99 3.51 100 3 -9999 -9999 -9999 -9999 -9999 0.136 0.6 799 2744 6100 6820 2116 1945 100 2.10 2.45
7.7 25.262 -7.7 45.5 3.35 3.61 0.06 1.74 54.16 1 3 3 2 1.00E-07 111.4 1.408 0.423 0.985 1.01 1.7 1.7 1.8 1.1 2.23 2.85 0.58 3.54 100 3 -9999 -9999 -9999 -9999 -9999 0.147 0.6 840 2816 6700 7220 2116 1976 120 2.23 2.72
7.9 25.918 -7.9 44.9 3.24 3.59 0.03 0.84 75.37 1 3 3 3 1.00E-07 111.4 1.445 0.444 1.001 1 1.7 1.7 1.6 1 2.15 1.4 0.89 3.42 91.7 3 -9999 -9999 -9999 -9999 -9999 0.143 0.6 881 2890 6480 7180 2116 2009 60 2.14 1.40
8.1 26.574 -8.1 44.2 3.59 3.99 0.03 0.75 85.88 1 3 3 3 1.00E-07 111.4 1.481 0.464 1.017 0.99 1.9 1.9 1.6 1.1 2.47 1.2 0.88 3.34 84.4 3 -9999 -9999 -9999 -9999 -9999 0.167 0.7 922 2962 7180 7980 2116 2040 60 2.46 1.20
8.3 27.231 -8.3 43.6 6.59 6.85 0.14 2.05 55.4 4 3 3 3 5.00E-07 114.6 1.518 0.485 1.033 0.98 4.4 4.3 2.6 2 5.16 2.63 0.23 3.21 73.6 3 -9999 -9999 -9999 -9999 -9999 0.356 1.1 963 3036 13180 13700 2116 2073 280 5.14 2.63
8.5 27.887 -8.5 42.9 3.74 4.16 0.04 1.02 90.83 1 3 3 3 1.00E-07 111.4 1.555 0.505 1.05 0.98 2 1.9 1.8 1.1 2.48 1.63 0.89 3.39 89.1 3 -9999 -9999 -9999 -9999 -9999 0.174 0.7 1004 3110 7480 8320 2116 2106 80 2.47 1.54
8.7 28.543 -8.7 42.3 3.77 4.19 0.03 0.78 89.7 1 3 3 3 1.00E-07 111.4 1.592 0.526 1.066 0.97 2 1.9 1.7 1.1 2.43 1.26 0.88 3.35 85.6 3 -9999 -9999 -9999 -9999 -9999 0.173 0.6 1045 3184 7540 8380 2116 2139 60 2.43 1.15
8.9 29.199 -8.9 41.6 3.7 4.13 0.03 0.79 90.77 1 3 3 3 1.00E-07 111.4 1.628 0.546 1.082 0.96 2 1.9 1.8 1 2.31 1.3 0.92 3.38 88.1 3 -9999 -9999 -9999 -9999 -9999 0.167 0.6 1086 3256 7400 8260 2116 2170 60 2.31 1.20
9.1 29.855 -9.1 40.9 3.55 4 0.02 0.5 95.98 1 1 3 1 1.00E-07 111.4 1.665 0.567 1.098 0.95 1.9 1.8 -9999 -9999 2.12 0.86 1.04 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.155 0.6 1127 3330 7100 8000 2116 2203 40 2.12 0.86
9.3 30.511 -9.3 40.3 3.75 4.22 0.02 0.53 100.35 1 1 3 1 1.00E-07 111.4 1.702 0.587 1.114 0.95 2 1.9 -9999 -9999 2.26 0.9 1.01 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.168 0.6 1168 3404 7500 8440 2116 2236 40 2.25 0.79
9.5 31.168 -9.5 39.6 4.09 4.55 0.04 0.77 99.38 1 3 3 3 1.00E-07 111.4 1.738 0.608 1.13 0.94 2.2 2.1 1.9 1.1 2.49 1.25 0.89 3.34 84.7 3 -9999 -9999 -9999 -9999 -9999 0.188 0.7 1209 3476 8180 9100 2116 2267 80 2.48 1.42
9.7 31.824 -9.7 39.0 4.35 4.78 0.04 0.84 91.93 1 3 3 3 1.00E-07 111.4 1.775 0.628 1.146 0.93 2.3 2.1 2 1.1 2.62 1.34 0.75 3.34 84.1 3 -9999 -9999 -9999 -9999 -9999 0.2 0.7 1249 3550 8700 9560 2116 2301 80 2.61 1.33
9.9 32.48 -9.9 38.3 4.25 4.73 0.04 0.9 102.87 1 3 3 3 1.00E-07 111.4 1.811 0.649 1.162 0.93 2.3 2.1 2 1.1 2.51 1.46 0.88 3.37 86.8 3 -9999 -9999 -9999 -9999 -9999 0.195 0.7 1290 3622 8500 9460 2116 2332 80 2.50 1.37

10.1 33.136 -10.1 37.7 4.33 4.79 0.03 0.68 99.72 1 1 3 3 1.00E-07 111.4 1.848 0.669 1.178 0.92 2.3 2.1 -9999 -9999 2.5 1.11 0.83 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.196 0.7 1331 3696 8660 9580 2116 2365 60 2.49 1.02
10.3 33.792 -10.3 37.0 4.34 4.83 0.03 0.67 103.4 1 1 3 3 1.00E-07 111.4 1.884 0.69 1.194 0.92 2.3 2.1 -9999 -9999 2.46 1.11 0.86 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.196 0.7 1372 3768 8680 9660 2116 2396 60 2.46 1.02
10.5 34.448 -10.5 36.4 4.34 4.89 0.03 0.62 116.33 1 1 3 3 1.00E-07 111.4 1.921 0.71 1.211 0.91 2.3 2.1 -9999 -9999 2.45 1.01 0.99 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.198 0.6 1413 3842 8680 9780 2116 2429 60 2.44 1.01
10.7 35.105 -10.7 35.7 6.31 6.79 0.05 0.7 102.07 1 3 3 3 1.00E-07 111.4 1.957 0.731 1.227 0.9 3.2 2.9 2.4 1.4 3.94 0.99 0.51 3.12 67 3 -9999 -9999 -9999 -9999 -9999 0.322 0.9 1454 3914 12620 13580 2116 2460 100 3.93 1.03
10.9 35.761 -10.9 35.0 11.98 12.61 0.15 1.21 134.69 6 4 4 3 5.00E-05 114.6 1.994 0.751 1.243 0.9 4.8 4.3 3.8 2.7 8.54 1.44 0.33 2.89 51.3 4 30 30 0.06 -9999 -9999 0.708 2.1 1495 3988 23960 25220 2116 2493 300 8.52 1.41
11.1 36.417 -11.1 34.4 24.11 25.22 0.4 1.59 236.49 6 4 5 4 5.00E-05 114.6 2.032 0.772 1.26 0.89 9.7 8.6 6.7 5.1 18.4 1.73 0.29 2.64 37.5 4 30 32 -0.03 -9999 -9999 1.546 6.2 1536 4064 48220 50440 2116 2528 800 18.35 1.73
11.3 37.073 -11.3 33.7 20.57 21.65 0.38 1.75 232.18 6 4 4 3 5.00E-05 114.6 2.07 0.792 1.277 0.88 8.3 7.3 6 4.5 15.33 1.93 0.33 2.74 42.4 4 30 32 -0.02 -9999 -9999 1.306 4.7 1577 4140 41140 43300 2116 2563 760 15.28 1.94
11.5 37.729 -11.5 33.1 16.34 17.44 0.29 1.67 235.41 6 4 4 3 5.00E-05 114.6 2.107 0.813 1.294 0.88 6.7 5.9 5.1 3.6 11.84 1.9 0.43 2.83 47.5 4 30 30 0.03 -9999 -9999 1.022 3.2 1618 4214 32680 34880 2116 2596 580 11.81 1.89
11.7 38.385 -11.7 32.4 16.62 17.84 0.25 1.4 260.62 6 4 4 3 5.00E-05 114.6 2.145 0.833 1.312 0.87 6.8 6 5.1 3.6 11.97 1.6 0.47 2.78 45 4 30 30 0.05 -9999 -9999 1.047 3.3 1659 4290 33240 35680 2116 2631 500 11.93 1.59
11.9 39.042 -11.9 31.8 17.34 18.76 0.23 1.23 302.51 6 4 4 3 5.00E-05 114.6 2.182 0.854 1.329 0.87 7.2 6.2 5.2 3.6 12.48 1.39 0.52 2.74 42.5 4 30 30 0.06 -9999 -9999 1.105 3.5 1700 4364 34680 37520 2116 2664 460 12.45 1.39
12.1 39.698 -12.1 31.1 18.38 19.83 0.24 1.21 310.08 6 4 4 3 5.00E-05 114.6 2.22 0.874 1.346 0.86 7.6 6.6 5.5 3.8 13.09 1.37 0.5 2.72 41.3 4 30 32 0.05 -9999 -9999 1.174 3.7 1741 4440 36760 39660 2116 2699 480 13.05 1.36
12.3 40.354 -12.3 30.4 22.49 23.59 0.42 1.78 234.84 6 4 4 4 5.00E-05 114.6 2.258 0.895 1.363 0.86 9 7.7 6.6 4.5 15.65 1.97 0.3 2.73 42.3 4 30 32 -0.02 -9999 -9999 1.422 4.9 1782 4516 44980 47180 2116 2734 840 15.60 1.97
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CPTU‐603 Liquefaction Analysis

text

006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐603 Liquefaction Analysis

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75   Col‐76   Col‐77   Col‐78   Col‐79   Col‐80  Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel  No f crest accel = No if crest accel = (%) (%) Nkt 1.1 No f crest accel 
2.0 Amplification 2 0.02 Amplification 2 10.5 0.02 Amplification 2

1.20 33.35 0.22 2.03 75.32 0.22 1.69 Granular 58.78 7.67 17.32 33.48 2.00 2.03 1.33 44.66 0.08 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.02 0.9600 7.90 3.97 14 2.6 877 1.1 0.02 0.99 15.36 1.11 17.07 238.54 119.76
2.11 17.14 1.45 2.63 30.97 1.45 2.41 Very Silty 19.24 4.39 7.92 31.38 2.00 2.41 2.37 74.34 0.12 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.02 0.9600 8.48 4.29 27 2.6 788 1.1 0.02 0.99 4.52 1.11 5.02 70.22 35.55
2.27 8.76 0.74 2.75 14.31 0.74 2.56 Very Silty 11.63 3.41 5.57 14.79 2.00 2.56 3.07 45.44 0.08 1.00 0.22 0.07 0.14 0.7 2.2 2.09 0.02 0.9600 4.91 2.51 33 2.6 518 1.1 0.02 0.99 1.79 1.11 1.99 27.95 14.27
2.24 9.71 0.56 2.67 14.81 0.56 2.49 Very Silty 8.27 2.88 4.39 15.34 2.00 2.49 2.74 42.08 0.08 1.00 0.21 0.07 0.14 0.7 2.2 1.88 0.02 0.9600 4.28 2.21 30 2.6 680 1.1 0.02 0.99 1.68 1.11 1.86 26.14 13.46
2.25 10.10 0.48 2.62 14.66 0.48 2.47 Very Silty 6.45 2.54 3.69 15.23 2.00 2.47 2.63 40.10 0.08 1.00 0.21 0.07 0.14 0.7 2.2 1.75 0.02 0.9600 3.90 2.02 29 2.6 801 1.1 0.02 0.99 1.54 1.11 1.71 24.06 12.49
2.08 15.96 0.41 2.41 22.25 0.41 2.28 Granular 5.26 2.29 3.20 16.39 2.00 2.41 2.37 38.88 0.07 0.99 0.21 0.07 0.14 0.7 2.2 1.65 0.02 0.9600 3.62 1.90 27 2.6 1402 1.1 0.02 0.99 2.20 1.11 2.44 34.41 18.01
2.58 7.68 1.04 2.87 10.35 1.04 2.75 Very Silty 4.45 2.11 2.84 10.98 2.00 2.75 4.37 47.97 0.08 0.99 0.21 0.07 0.13 0.7 2.2 1.56 0.02 0.9600 3.80 2.01 43 2.6 734 1.1 0.02 0.99 0.97 1.11 1.08 15.23 8.05
2.72 4.04 0.46 3.00 5.30 0.46 2.88 Clayey 3.86 1.97 2.57 8.94 2.00 2.72 4.12 36.87 0.07 0.99 0.21 0.07 0.13 0.7 2.2 1.50 0.02 0.9600 3.24 1.72 41 2.6 414 1.1 0.02 0.99 0.48 1.11 0.53 7.49 3.99
2.95 2.72 0.64 3.20 3.47 0.64 3.10 Clayey 3.40 1.84 2.36 6.01 2.00 2.95 6.25 37.57 0.07 0.99 0.20 0.07 0.13 0.7 2.2 1.44 0.02 0.9600 3.15 1.69 55 2.6 297 1.1 0.02 0.99 0.30 1.11 0.33 4.73 2.54
3.07 2.25 0.73 3.30 2.81 0.73 3.21 Clayey 3.05 1.75 2.18 4.93 2.00 3.07 7.60 37.47 0.07 0.99 0.20 0.07 0.13 0.7 2.2 1.40 0.02 0.9600 3.05 1.65 64 2.6 260 1.1 0.02 0.99 0.24 1.11 0.26 3.71 2.01
3.18 1.91 0.82 3.39 2.34 0.82 3.30 Clayey 2.76 1.66 2.03 4.17 2.00 3.18 8.96 37.33 0.07 0.99 0.20 0.07 0.13 0.7 2.2 1.36 0.02 0.9600 2.95 1.62 71 2.6 232 1.1 0.02 0.99 0.19 1.11 0.21 3.00 1.64
3.23 1.77 0.85 3.42 2.13 0.85 3.34 Clayey 2.52 1.59 1.91 3.81 2.00 3.23 9.71 36.97 0.07 0.98 0.20 0.07 0.13 0.7 2.2 1.32 0.02 0.9600 2.87 1.58 76 2.6 225 1.1 0.02 0.99 0.17 1.11 0.19 2.66 1.47
3.39 1.36 1.06 3.56 1.60 1.06 3.49 Clayey 2.32 1.52 1.80 3.06 2.00 3.39 12.20 37.37 0.07 0.98 0.20 0.07 0.13 0.7 2.2 1.29 0.02 0.9600 2.81 1.57 89 2.6 180 1.1 0.02 0.99 0.12 1.11 0.14 1.96 1.09
3.28 1.69 0.82 3.44 1.96 0.82 3.37 Clayey 2.15 1.46 1.71 3.47 2.00 3.28 10.41 36.12 0.07 0.98 0.20 0.07 0.12 0.7 2.2 1.26 0.02 0.9600 2.71 1.53 79 2.6 232 1.1 0.02 0.99 0.15 1.11 0.16 2.35 1.32
3.45 1.27 1.05 3.59 1.46 1.05 3.53 Clayey 2.00 1.41 1.62 2.79 2.00 3.45 13.16 36.74 0.07 0.98 0.19 0.07 0.12 0.7 2.2 1.23 0.02 0.9600 2.68 1.52 94 2.6 181 1.1 0.02 0.99 0.11 1.11 0.12 1.71 0.97
3.56 1.30 1.99 3.68 1.47 1.99 3.64 Clayey 1.87 1.37 1.55 2.77 2.00 3.56 15.24 42.28 0.08 0.98 0.19 0.07 0.12 0.7 2.2 1.21 0.02 0.9600 2.80 1.60 100 2.6 191 1.1 0.02 0.99 0.11 1.11 0.12 1.69 0.97
3.48 1.50 1.67 3.60 1.68 1.67 3.55 Clayey 1.75 1.32 1.48 2.99 2.00 3.48 13.81 41.24 0.08 0.98 0.19 0.07 0.12 0.7 2.2 1.18 0.02 0.9600 2.72 1.57 98 2.6 228 1.1 0.02 0.99 0.12 1.11 0.13 1.90 1.10
3.77 0.92 2.63 3.87 1.02 2.63 3.83 Clayey 1.65 1.29 1.42 2.19 2.00 3.77 19.59 42.84 0.08 0.98 0.19 0.07 0.12 0.7 2.2 1.16 0.02 0.9600 2.72 1.59 100 2.6 145 1.1 0.02 0.99 0.07 1.11 0.08 1.14 0.66
3.75 0.96 2.49 3.84 1.05 2.49 3.81 Clayey 1.59 1.26 1.38 2.22 2.00 3.75 19.20 42.71 0.08 0.97 0.19 0.07 0.12 0.7 2.2 1.15 0.02 0.9600 2.65 1.56 100 2.6 153 1.1 0.02 0.99 0.07 1.11 0.08 1.14 0.67
3.85 0.81 2.91 3.94 0.88 2.91 3.91 Clayey 1.55 1.25 1.36 2.05 2.00 3.85 21.49 44.12 0.08 0.97 0.18 0.07 0.12 0.7 2.2 1.14 0.02 0.9600 2.60 1.55 100 2.6 131 1.1 0.02 0.99 0.06 1.11 0.07 0.92 0.55
3.73 1.00 2.32 3.81 1.09 2.32 3.78 Clayey 1.52 1.23 1.34 2.31 2.00 3.73 18.74 43.26 0.08 0.97 0.18 0.07 0.12 0.7 2.2 1.13 0.02 0.9600 2.49 1.50 100 2.6 164 1.1 0.02 0.99 0.07 1.11 0.08 1.10 0.66
3.71 1.20 2.87 3.78 1.30 2.87 3.75 Clayey 1.48 1.22 1.32 2.56 2.00 3.71 18.19 46.62 0.08 0.97 0.18 0.08 0.13 0.7 2.2 1.13 0.02 0.9600 2.50 1.52 100 2.6 199 1.1 0.02 0.99 0.09 1.11 0.10 1.28 0.78
3.61 1.43 2.38 3.68 1.54 2.38 3.65 Clayey 1.45 1.20 1.30 2.85 2.00 3.61 16.12 45.97 0.08 0.97 0.18 0.08 0.13 0.7 2.2 1.12 0.02 0.9600 2.42 1.48 100 2.6 240 1.1 0.02 0.99 0.10 1.11 0.12 1.47 0.90
3.60 1.45 2.32 3.67 1.56 2.32 3.64 Clayey 1.42 1.19 1.28 2.88 2.00 3.60 16.00 46.10 0.08 0.97 0.18 0.08 0.13 0.7 2.2 1.11 0.02 0.9600 2.36 1.46 100 2.6 246 1.1 0.02 0.99 0.10 1.11 0.12 1.45 0.90
3.34 2.89 2.31 3.40 3.09 2.31 3.38 Clayey 1.39 1.18 1.26 4.58 2.00 3.34 11.30 51.79 0.09 0.97 0.18 0.08 0.13 0.7 2.2 1.10 0.02 0.9600 2.67 1.67 84 2.6 494 1.1 0.02 0.99 0.20 1.11 0.23 2.80 1.75
3.55 1.76 2.50 3.61 1.87 2.50 3.58 Clayey 1.36 1.17 1.24 3.25 2.00 3.55 14.99 48.73 0.08 0.96 0.17 0.08 0.13 0.7 2.2 1.10 0.02 0.9600 2.31 1.46 100 2.6 304 1.1 0.02 0.99 0.12 1.11 0.14 1.66 1.05
3.53 1.81 2.41 3.59 1.92 2.41 3.57 Clayey 1.33 1.15 1.22 3.31 2.00 3.53 14.70 48.70 0.08 0.96 0.17 0.08 0.13 0.7 2.2 1.09 0.02 0.9600 2.25 1.44 100 2.6 317 1.1 0.02 0.99 0.13 1.11 0.14 1.66 1.06
3.38 2.35 1.84 3.44 2.48 1.84 3.42 Clayey 1.31 1.14 1.21 3.93 2.00 3.38 12.06 47.35 0.08 0.96 0.17 0.09 0.13 0.7 2.2 1.08 0.02 0.9600 2.18 1.40 88 2.6 414 1.1 0.02 0.99 0.16 1.11 0.18 2.10 1.36
3.48 1.82 1.77 3.53 1.91 1.77 3.51 Clayey 1.28 1.13 1.19 3.31 2.00 3.48 13.75 45.59 0.08 0.96 0.17 0.09 0.13 0.7 2.2 1.08 0.02 0.9600 2.09 1.37 97 2.6 323 1.1 0.02 0.99 0.12 1.11 0.14 1.58 1.03
3.45 1.92 1.66 3.50 2.01 1.66 3.48 Clayey 1.26 1.12 1.17 3.43 2.00 3.45 13.22 45.35 0.08 0.96 0.17 0.09 0.13 0.7 2.2 1.07 0.02 0.9600 2.05 1.35 94 2.6 345 1.1 0.02 0.99 0.13 1.11 0.14 1.64 1.08
3.39 2.13 1.47 3.43 2.23 1.47 3.42 Clayey 1.23 1.11 1.16 3.67 2.00 3.39 12.20 44.76 0.08 0.96 0.17 0.09 0.13 0.7 2.2 1.06 0.02 0.9600 2.00 1.33 89 2.6 388 1.1 0.02 0.99 0.14 1.11 0.16 1.78 1.19
3.05 4.22 0.99 3.09 4.38 0.99 3.08 Clayey 1.21 1.10 1.14 5.96 2.00 3.05 7.37 43.94 0.08 0.96 0.16 0.09 0.13 0.7 2.2 1.06 0.02 0.9600 1.95 1.31 62 2.6 773 1.1 0.02 0.99 0.28 1.11 0.31 3.45 2.32
3.13 5.69 2.54 3.16 5.89 2.54 3.15 Clayey 1.19 1.09 1.13 7.53 2.00 3.13 8.33 62.75 0.10 0.95 0.16 0.09 0.13 0.7 2.2 1.05 0.02 0.9600 2.52 1.72 68 2.6 1052 1.1 0.02 0.99 0.37 1.11 0.41 4.55 3.10
3.45 2.15 1.90 3.48 2.22 1.90 3.47 Clayey 1.17 1.08 1.11 3.67 2.00 3.45 13.14 48.24 0.08 0.95 0.16 0.09 0.13 0.7 2.2 1.05 0.02 0.9600 1.97 1.36 94 2.6 401 1.1 0.02 0.99 0.14 1.11 0.15 1.69 1.16
3.39 2.36 1.71 3.42 2.43 1.71 3.41 Clayey 1.15 1.07 1.10 3.90 2.00 3.39 12.22 47.62 0.08 0.95 0.16 0.09 0.13 0.7 2.2 1.04 0.02 0.9600 1.93 1.34 89 2.6 445 1.1 0.02 0.99 0.15 1.11 0.17 1.82 1.27
3.36 2.70 1.86 3.38 2.77 1.86 3.37 Clayey 1.13 1.06 1.09 4.25 2.00 3.36 11.68 49.59 0.08 0.95 0.16 0.09 0.13 0.7 2.2 1.04 0.02 0.9600 1.94 1.37 86 2.6 513 1.1 0.02 0.99 0.17 1.11 0.19 2.04 1.44
3.43 2.23 1.78 3.45 2.28 1.78 3.44 Clayey 1.11 1.05 1.07 3.75 2.00 3.43 12.85 48.12 0.08 0.95 0.15 0.09 0.13 0.7 2.2 1.03 0.02 0.9600 1.89 1.34 92 2.6 428 1.1 0.02 0.99 0.14 1.11 0.16 1.66 1.18
3.54 2.01 2.45 3.55 2.04 2.45 3.55 Clayey 1.09 1.04 1.06 3.51 2.00 3.54 14.76 51.77 0.09 0.94 0.15 0.10 0.13 0.7 2.2 1.03 0.02 0.9600 2.11 1.53 100 2.6 388 1.1 0.02 0.99 0.13 1.11 0.14 1.47 1.06
3.53 2.15 2.72 3.55 2.18 2.72 3.54 Clayey 1.07 1.03 1.05 3.65 2.00 3.53 14.71 53.76 0.09 0.94 0.15 0.10 0.13 0.7 2.2 1.02 0.02 0.9600 2.12 1.55 100 2.6 419 1.1 0.02 0.99 0.13 1.11 0.15 1.55 1.13
3.42 2.08 1.40 3.43 2.10 1.40 3.43 Clayey 1.05 1.03 1.04 3.57 2.00 3.42 12.75 45.56 0.08 0.94 0.15 0.10 0.13 0.7 2.2 1.02 0.02 0.9600 1.77 1.31 92 2.6 409 1.1 0.02 0.99 0.13 1.11 0.14 1.48 1.09
3.34 2.42 1.20 3.35 2.43 1.20 3.35 Clayey 1.04 1.02 1.03 3.91 2.00 3.34 11.37 44.46 0.08 0.94 0.15 0.10 0.13 0.7 2.2 1.01 0.02 0.9600 1.73 1.29 85 2.6 478 1.1 0.02 0.99 0.15 1.11 0.16 1.69 1.26
3.21 5.09 2.63 3.21 5.11 2.63 3.21 Clayey 1.02 1.01 1.01 6.61 2.00 3.21 9.38 61.96 0.10 0.93 0.15 0.10 0.13 0.7 2.2 1.01 0.02 0.9600 2.22 1.68 74 2.6 1016 1.1 0.02 0.99 0.31 1.11 0.34 3.51 2.66
3.38 2.47 1.54 3.38 2.47 1.54 3.38 Clayey 1.00 1.00 1.00 3.95 2.00 3.38 12.04 47.56 0.08 0.93 0.14 0.10 0.13 0.7 2.2 1.00 0.02 0.9600 1.75 1.34 88 2.6 496 1.1 0.02 0.99 0.15 1.11 0.17 1.68 1.29
3.34 2.44 1.15 3.34 2.44 1.15 3.34 Clayey 0.99 0.99 0.99 3.92 2.00 3.34 11.35 44.47 0.08 0.93 0.14 0.10 0.13 0.7 2.2 1.00 0.02 0.9600 1.68 1.30 84 2.6 495 1.1 0.02 0.99 0.15 1.11 0.16 1.64 1.28
3.37 2.34 1.20 3.36 2.32 1.20 3.36 Clayey 0.97 0.99 0.98 3.81 2.00 3.37 11.79 44.88 0.08 0.92 0.14 0.10 0.13 0.7 2.2 0.99 0.02 0.9600 1.67 1.31 87 2.6 477 1.1 0.02 0.99 0.14 1.11 0.15 1.55 1.22
3.35 2.16 0.86 3.34 2.15 0.86 3.34 Clayey 0.96 0.98 0.97 3.63 2.00 3.35 11.48 41.68 0.08 0.92 0.14 0.10 0.12 0.7 2.2 0.99 0.02 0.9600 1.60 1.28 85 2.6 445 1.1 0.02 0.99 0.13 1.11 0.14 1.42 1.13
3.31 2.31 0.79 3.30 2.29 0.79 3.31 Clayey 0.95 0.97 0.96 3.77 2.00 3.31 10.91 41.17 0.08 0.92 0.14 0.10 0.12 0.7 2.2 0.98 0.02 0.9600 1.58 1.28 82 2.6 480 1.1 0.02 0.99 0.14 1.11 0.15 1.50 1.22
3.37 2.57 1.42 3.35 2.53 1.42 3.36 Clayey 0.93 0.97 0.95 4.01 2.00 3.37 11.80 47.35 0.08 0.91 0.13 0.10 0.12 0.7 2.2 0.98 0.02 0.9600 1.67 1.37 87 2.6 536 1.1 0.02 0.99 0.15 1.11 0.17 1.65 1.35
3.34 2.72 1.33 3.32 2.68 1.33 3.33 Clayey 0.92 0.96 0.94 4.16 2.00 3.34 11.28 46.86 0.08 0.91 0.13 0.10 0.12 0.7 2.2 0.98 0.02 0.9600 1.65 1.37 84 2.6 572 1.1 0.02 0.99 0.16 1.11 0.17 1.74 1.44
3.36 2.63 1.37 3.34 2.58 1.37 3.35 Clayey 0.91 0.95 0.93 4.06 2.00 3.36 11.63 47.18 0.08 0.91 0.13 0.10 0.12 0.7 2.2 0.97 0.02 0.9600 1.65 1.39 86 2.6 556 1.1 0.02 0.99 0.15 1.11 0.17 1.66 1.40
3.31 2.63 1.02 3.29 2.57 1.02 3.30 Clayey 0.89 0.95 0.93 4.05 2.00 3.31 10.88 44.07 0.08 0.90 0.13 0.10 0.12 0.7 2.2 0.97 0.02 0.9600 1.59 1.35 82 2.6 560 1.1 0.02 0.99 0.15 1.11 0.17 1.65 1.40
3.31 2.62 1.02 3.29 2.55 1.02 3.30 Clayey 0.88 0.94 0.92 4.03 2.00 3.31 10.95 44.15 0.08 0.90 0.13 0.10 0.12 0.7 2.2 0.96 0.02 0.9600 1.58 1.37 82 2.6 561 1.1 0.02 0.99 0.15 1.11 0.16 1.62 1.41
3.32 2.62 1.01 3.29 2.55 1.01 3.30 Clayey 0.87 0.93 0.91 4.03 2.00 3.32 10.97 44.16 0.08 0.89 0.13 0.10 0.12 0.7 2.2 0.96 0.02 0.9600 1.57 1.38 82 2.6 566 1.1 0.02 0.99 0.15 1.11 0.16 1.61 1.42
3.13 4.24 1.03 3.10 4.11 1.03 3.11 Clayey 0.86 0.93 0.90 5.52 2.00 3.13 8.30 45.84 0.08 0.89 0.12 0.10 0.11 0.7 2.2 0.96 0.02 0.9600 1.59 1.42 68 2.6 921 1.1 0.02 0.99 0.24 1.11 0.26 2.59 2.31
2.89 9.24 1.41 2.85 8.95 1.41 2.87 Clayey 0.85 0.92 0.89 10.12 2.00 2.89 5.56 56.25 0.10 0.89 0.12 0.10 0.11 0.7 2.2 0.95 0.02 0.9600 1.92 1.73 51 2.6 1180 1.1 0.02 0.99 0.30 1.11 0.33 3.28 2.96
2.64 20.05 1.73 2.61 19.35 1.73 2.62 Clayey 0.84 0.91 0.88 19.95 2.00 2.64 3.61 71.97 0.11 0.88 0.12 0.10 0.11 0.7 2.2 0.95 0.02 0.9600 2.27 2.08 38 2.6 2576 1.1 0.02 0.99 0.64 1.11 0.71 7.06 6.48
2.74 16.82 1.94 2.70 16.18 1.94 2.72 Clayey 0.83 0.91 0.87 16.89 2.00 2.74 4.28 72.39 0.12 0.88 0.12 0.10 0.11 0.7 2.2 0.94 0.02 0.9600 2.27 2.12 43 2.6 2176 1.1 0.02 0.99 0.54 1.11 0.59 5.89 5.48
2.83 13.08 1.89 2.79 12.56 1.89 2.80 Clayey 0.82 0.90 0.87 13.44 2.00 2.83 5.01 67.37 0.11 0.87 0.12 0.10 0.11 0.7 2.2 0.94 0.02 0.9600 2.13 2.02 48 2.6 1704 1.1 0.02 0.99 0.41 1.11 0.46 4.55 4.31
2.78 13.30 1.59 2.74 12.74 1.59 2.76 Clayey 0.80 0.90 0.86 13.56 2.00 2.78 4.65 63.06 0.10 0.86 0.11 0.10 0.10 0.7 2.2 0.94 0.02 0.9600 2.03 1.95 45 2.6 1744 1.1 0.02 0.99 0.42 1.11 0.46 4.61 4.43
2.74 13.96 1.39 2.69 13.34 1.39 2.71 Clayey 0.79 0.89 0.85 14.08 2.00 2.74 4.28 60.28 0.10 0.86 0.11 0.10 0.10 0.7 2.2 0.93 0.02 0.9600 1.97 1.92 43 2.6 1842 1.1 0.02 0.99 0.44 1.11 0.48 4.82 4.70
2.72 14.74 1.36 2.67 14.04 1.36 2.69 Clayey 0.78 0.89 0.84 14.69 2.00 2.72 4.12 60.47 0.10 0.85 0.11 0.10 0.10 0.7 2.2 0.93 0.02 0.9600 1.97 1.95 41 2.6 1957 1.1 0.02 0.99 0.46 1.11 0.51 5.06 5.02
2.73 17.74 1.97 2.69 16.85 1.97 2.71 Clayey 0.77 0.88 0.84 17.26 2.00 2.73 4.25 73.38 0.12 0.85 0.11 0.10 0.10 0.7 2.2 0.93 0.02 0.9600 2.28 2.30 42 2.6 2370 1.1 0.02 0.99 0.55 1.11 0.61 6.07 6.12

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)
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CPTU‐604 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-3180
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-6048
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10
11
12
13
14
15
16
17

Site: CP-604
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/27/06
CPT Time: 13:46 amax/g =  0.11 g USGS (base) (amplified from base as discussed in text
CPT File: 758CP604.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 72.8 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.006205z1.5 + 0.001210z2] 
17
18
19
20
21
22
23
24
25
26

Water Table (m): 6.34 (ft): 20.8 20.8 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka              Youd and Idriss, 2001
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Workshop, reiterated in Youd and Idriss, 2001
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

27
28
29

30

31
32
33

g q

CPTU‐604 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd
1 Atmosphere = 14.7 psi = 2.12 ksf33

34
35
36
37
38
39
40
41

1 Atmosphere = 14.7 psi = 2.12 ksf
  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18    Col‐19    Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33   Col‐34   Col‐35   Col‐36   Col‐37    Col‐38    Col‐39   Col‐40    Col‐41    Col‐42   Col‐43   Col‐44  Col‐45   Col‐46  Col‐47  Col‐48  Col‐49   Col‐50

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18    Col‐19    Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33   Col‐34   Col‐35   Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)               (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                      (tsf)    (tsf)           (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 72.5 6.18 6.18 0.04 0.61 0.41 1 6 5 7 1.00E-07 111.4 0.018 0 0.018 1.7 3 5 1.7 2.8 337.3 0.61 0 2.66 38.6 4 -9999 -9999 -9999 -9999 -9999 0.411 10 0 36 12360 12360 2116 36 80 342.33 0.65 1.39 44.65 0.65 2.09 100.85
0.3 0.984 -0.3 71.8 11.89 11.88 0.15 1.27 -2.2 6 6 6 7 5.00E-05 114.6 0.055 0 0.055 1.7 4.5 7.7 3 5.1 213.59 1.27 -0.01 2.55 33.2 5 47.1 46 -0.29 -9999 -9999 0.788 10 0 110 23780 23760 2116 110 300 215.00 1.27 1.75 49.02 1.27 2.22 88.55

Conetec Data

42
43
44
45
46
47
48
49
50
51

0.5 1.64 -0.5 71.2 19.85 19.85 0.2 1.01 -0.69 6 6 7 7 5.00E-05 114.6 0.093 0 0.093 1.7 7.6 12.9 4.5 7.6 212.57 1.01 0 2.31 23 5 54.4 46 -0.26 3.628 72 1.317 10 0 186 39700 39700 2116 186 400 212.44 1.01 1.68 62.98 1.01 2.07 102.43
0.7 2.297 -0.7 70.5 22.88 22.88 0.34 1.47 0.1 6 6 7 7 5.00E-05 114.6 0.131 0 0.131 1.7 8.8 14.9 5.3 9 174.32 1.48 0 2.35 24.5 5 53.6 44 -0.28 3.402 77.9 1.517 10 0 262 45760 45760 2116 262 680 173.66 1.49 1.86 61.11 1.49 2.19 92.80
0.9 2.953 -0.9 69.8 17.32 17.33 0.23 1.33 0.31 6 6 6 6 5.00E-05 114.6 0.168 0 0.168 1.7 6.6 11.3 4.1 7 102.06 1.34 0 2.43 27.6 5 42 42 -0.22 -9999 -9999 1.144 10 0 336 34640 34660 2116 336 460 102.15 1.34 1.99 40.71 1.34 2.30 58.82
1.1 3.609 -1.1 69.2 6.37 6.42 0.12 1.87 9.21 4 5 4 5 5.00E-07 114.6 0.206 0 0.206 1.7 4.1 7 1.9 3.3 30.19 1.94 0.05 2.88 50.6 4 -9999 -9999 -9999 -9999 -9999 0.414 10 0 412 12740 12840 2116 412 240 30.17 1.93 2.50 13.31 1.93 2.79 18.46
1.3 4.265 -1.3 68.5 13.81 13.82 0.12 0.87 0.47 6 5 6 6 5.00E-05 114.6 0.243 0 0.243 1.7 5.3 9 3.3 5.6 55.79 0.89 0 2.42 27.2 5 30.2 40 -0.12 -9999 -9999 0.905 10 0 486 27620 27640 2116 486 240 55.87 0.88 2.08 26.78 0.88 2.35 35.94
1.5 4.921 -1.5 67.9 10.37 10.37 0.14 1.3 0.59 5 5 6 6 5.00E-06 114.6 0.281 0 0.281 1.7 5 8.4 2.7 4.6 35.92 1.34 0 2.62 36.2 4 -9999 -9999 -9999 -9999 -9999 0.673 10 0 562 20740 20740 2116 562 280 35.90 1.39 2.35 18.50 1.39 2.59 24.12
1.7 5.577 -1.7 67.2 2.94 3.01 0.05 1.5 15.74 1 4 3 3 1.00E-07 111.4 0.318 0 0.318 1.7 1.4 2.5 0.9 2.7 8.47 1.68 0.18 2.92 53.5 4 -9999 -9999 -9999 -9999 -9999 0.18 2 0 636 5880 6020 2116 636 100 8.47 1.86 2.95 4.64 1.86 3.17 5.90
1.9 6.234 -1.9 66.6 8.18 8.21 0.07 0.79 6.52 1 5 5 5 1.00E-07 111.4 0.355 0 0.355 1.68 3.9 6.6 2.1 3.6 22.15 0.83 0.03 2.61 35.7 4 -9999 -9999 -9999 -9999 -9999 0.524 8.3 0 710 16360 16420 2116 710 140 22.13 0.89 2.43 12.82 0.89 2.64 15.95
2.1 6.89 -2.1 65.9 14.21 14.22 0.14 0.95 0.97 6 5 6 6 5.00E-05 114.6 0.392 0 0.392 1.6 5.4 8.7 3.4 5.6 35.31 0.98 0 2.44 28.2 5 30 38 -0.09 -9999 -9999 0.922 10 0 784 28420 28440 2116 784 280 35.28 1.01 2.28 21.47 1.01 2.46 26.19
2 3 7 546 2 3 65 3 14 39 14 39 0 16 1 13 0 8 6 5 6 6 5 00E 05 114 6 0 429 0 0 429 1 53 5 5 8 4 3 5 5 5 32 54 1 17 0 2 5 30 5 5 30 36 0 09 9999 9999 0 931 10 0 858 28780 28780 2116 858 320 32 54 1 15 2 34 20 72 1 15 2 50 24 8251

52
53
54
55
56
57
58
59
60

2.3 7.546 -2.3 65.3 14.39 14.39 0.16 1.13 0.8 6 5 6 6 5.00E-05 114.6 0.429 0 0.429 1.53 5.5 8.4 3.5 5.5 32.54 1.17 0 2.5 30.5 5 30 36 -0.09 -9999 -9999 0.931 10 0 858 28780 28780 2116 858 320 32.54 1.15 2.34 20.72 1.15 2.50 24.82
2.5 8.202 -2.5 64.6 8.82 8.82 0.16 1.85 0.66 5 4 5 5 5.00E-06 114.6 0.467 0 0.467 1.46 4.2 6.2 2.4 5.1 17.9 1.95 0 2.68 39.5 4 -9999 -9999 -9999 -9999 -9999 0.557 6 0 934 17640 17640 2116 934 320 17.89 1.92 2.68 11.88 1.92 2.83 14.00
2.7 8.858 -2.7 63.9 15.32 15.32 0.15 0.98 -0.02 6 5 6 5 5.00E-05 114.6 0.504 0 0.504 1.41 5.9 8.3 3.7 5.4 29.37 1.02 0 2.47 29.4 5 30 36 -0.07 -9999 -9999 0.988 10 0 1008 30640 30640 2116 1008 300 29.40 1.01 2.35 20.29 1.01 2.49 23.53
2.9 9.514 -2.9 63.3 10.62 10.63 0.18 1.67 3.21 5 4 6 5 5.00E-06 114.6 0.542 0 0.542 1.36 5.1 6.9 2.8 5.2 18.62 1.76 0.01 2.64 37.5 4 -9999 -9999 -9999 -9999 -9999 0.673 6.3 0 1084 21240 21260 2116 1084 360 18.61 1.78 2.65 13.32 1.78 2.77 15.23
3.1 10.17 -3.1 62.6 13.64 13.64 0.15 1.07 0.95 6 5 6 5 5.00E-05 114.6 0.58 0 0.58 1.31 5.2 6.9 3.5 4.7 22.54 1.11 0 2.56 33.5 5 30 34 -0.05 -9999 -9999 0.871 8.6 0 1160 27280 27280 2116 1160 300 22.52 1.15 2.47 16.67 1.15 2.59 18.80
3.3 10.827 -3.3 62.0 12.25 12.26 0.14 1.16 3.1 6 5 6 5 5.00E-05 114.6 0.617 0 0.617 1.27 4.7 6 3.2 4.7 18.87 1.23 0.01 2.58 34.6 5 30 32 -0.04 -9999 -9999 0.776 6.5 0 1234 24500 24520 2116 1234 280 18.87 1.20 2.55 14.41 1.20 2.65 16.05
3.5 11.483 -3.5 61.3 8.61 8.66 0.16 1.85 11.59 5 4 5 4 5.00E-06 114.6 0.655 0 0.655 1.24 4.1 5.1 2.5 3.7 12.23 2 0.05 2.83 47.6 4 -9999 -9999 -9999 -9999 -9999 0.534 3.4 0 1310 17220 17320 2116 1310 320 12.22 2.00 2.83 9.62 2.00 2.92 10.58
3.7 12.139 -3.7 60.7 4.27 4.37 0.15 3.32 23.16 3 3 3 3 5.00E-08 111.4 0.692 0 0.692 1.2 4.2 5 1.7 2.2 5.32 3.95 0.2 3.29 80.3 3 -9999 -9999 -9999 -9999 -9999 0.245 1.2 0 1384 8540 8740 2116 1384 300 5.32 4.08 3.30 4.30 4.08 3.38 4.68
3.9 12.795 -3.9 60.0 11.88 11.88 0.2 1.65 -0.39 5 4 6 5 5.00E-06 114.6 0.729 0 0.729 1.17 5.7 6.7 3.3 4.4 15.3 1.75 0 2.71 41.2 4 -9999 -9999 -9999 -9999 -9999 0.743 4.7 0 1458 23760 23760 2116 1458 400 15.30 1.79 2.72 12.70 1.79 2.79 13.68
4 1 13 451 4 1 59 3 4 38 4 41 0 12 2 79 7 02 3 3 4 3 5 00E 08 111 4 0 766 0 0 766 1 14 4 2 4 8 1 8 2 4 76 3 37 0 06 3 29 80 6 3 9999 9999 9999 9999 9999 0 243 1 1 0 1532 8760 8820 2116 1532 240 4 76 3 29 3 29 4 05 3 29 3 35 4 3260

61
62
63
64
65
66
67
68
69

4.1 13.451 -4.1 59.3 4.38 4.41 0.12 2.79 7.02 3 3 4 3 5.00E-08 111.4 0.766 0 0.766 1.14 4.2 4.8 1.8 2 4.76 3.37 0.06 3.29 80.6 3 -9999 -9999 -9999 -9999 -9999 0.243 1.1 0 1532 8760 8820 2116 1532 240 4.76 3.29 3.29 4.05 3.29 3.35 4.32
4.3 14.107 -4.3 58.7 10.35 10.43 0.15 1.47 18.02 5 4 5 4 5.00E-06 114.6 0.803 0 0.803 1.12 5 5.6 3 3.6 11.99 1.59 0.06 2.78 44.9 4 -9999 -9999 -9999 -9999 -9999 0.642 3.3 0 1606 20700 20860 2116 1606 300 11.99 1.56 2.78 10.44 1.56 2.83 11.04
4.5 14.764 -4.5 58.0 6.23 6.28 0.14 2.15 11.33 4 3 4 4 5.00E-07 114.6 0.841 0 0.841 1.09 4 4.4 2.2 2.4 6.47 2.49 0.06 3.11 66.3 3 -9999 -9999 -9999 -9999 -9999 0.363 1.5 0 1682 12460 12560 2116 1682 280 6.47 2.57 3.12 5.77 2.57 3.16 6.04
4.7 15.42 -4.7 57.4 10.55 10.63 0.14 1.3 17.06 5 4 5 4 5.00E-06 114.6 0.878 0 0.878 1.07 5.1 5.4 3 3.3 11.11 1.41 0.05 2.78 45.1 4 -9999 -9999 -9999 -9999 -9999 0.65 2.9 0 1756 21100 21260 2116 1756 280 11.11 1.44 2.79 10.12 1.44 2.82 10.50
4.9 16.076 -4.9 56.7 14.85 14.87 0.16 1.05 2.74 6 4 6 5 5.00E-05 114.6 0.916 0 0.916 1.05 5.7 6 3.9 4.2 15.23 1.11 0.01 2.61 36.1 4 30 32 -0.02 -9999 -9999 0.93 4.7 0 1832 29700 29740 2116 1832 320 15.23 1.15 2.62 14.17 1.15 2.65 14.59
5.1 16.732 -5.1 56.1 14.52 14.51 0.16 1.12 -0.38 6 4 6 5 5.00E-05 114.6 0.953 0 0.953 1.02 5.6 5.7 3.9 4 14.22 1.2 0 2.66 38.2 4 30 32 -0.02 -9999 -9999 0.904 4.2 0 1906 29040 29020 2116 1906 320 14.23 1.18 2.65 13.50 1.18 2.67 13.79
5.3 17.388 -5.3 55.4 6.52 6.54 0.18 2.76 5.2 4 3 5 4 5.00E-07 114.6 0.991 0 0.991 1 4.2 4.2 2.5 2.2 5.6 3.25 0.03 3.23 75.1 3 -9999 -9999 -9999 -9999 -9999 0.37 1.2 0 1982 13040 13080 2116 1982 360 5.60 3.24 3.23 5.42 3.24 3.24 5.49
5.5 18.044 -5.5 54.8 4.34 4.5 0.14 3.06 33.1 3 3 3 3 5.00E-08 111.4 1.028 0 1.028 0.99 4.3 4.2 2 1.6 3.38 3.97 0.3 3.46 95 3 -9999 -9999 -9999 -9999 -9999 0.231 0.8 0 2056 8680 9000 2116 2056 280 3.38 4.03 3.46 3.33 4.03 3.47 3.35
5.7 18.701 -5.7 54.1 2.81 3.14 0.06 1.84 70.81 1 3 1 1 1.00E-07 111.4 1.065 0 1.065 0.97 1.5 1.5 1.6 1 1.95 2.78 1.06 3.59 100 3 -9999 -9999 -9999 -9999 -9999 0.138 0.6 0 2130 5620 6280 2116 2130 120 1.95 2.89 3.60 1.95 2.89 3.60 1.95
5 9 19 357 -5 9 53 4 4 38 4 67 0 09 1 88 62 39 4 3 3 3 5 00E-07 114 6 1 102 0 1 102 0 95 3 2 8 2 1 4 3 24 2 46 0 55 3 37 87 3 -9999 -9999 -9999 -9999 -9999 0 238 0 8 0 2204 8760 9340 2116 2204 180 3 24 2 52 3 37 3 30 2 52 3 37 3 2869

70
71
72
73
74
75
76
77
78

5.9 19.357 -5.9 53.4 4.38 4.67 0.09 1.88 62.39 4 3 3 3 5.00E-07 114.6 1.102 0 1.102 0.95 3 2.8 2 1.4 3.24 2.46 0.55 3.37 87 3 -9999 -9999 -9999 -9999 -9999 0.238 0.8 0 2204 8760 9340 2116 2204 180 3.24 2.52 3.37 3.30 2.52 3.37 3.28
6.1 20.013 -6.1 52.8 16.96 17.03 0.15 0.87 14.26 6 4 6 5 5.00E-05 114.6 1.139 0 1.139 0.94 6.5 6.1 4.4 3.8 13.95 0.93 0.03 2.61 35.9 4 30 32 0.01 -9999 -9999 1.059 4.1 0 2278 33920 34060 2116 2278 300 13.95 0.94 2.61 14.48 0.94 2.60 14.26
6.3 20.669 -6.3 52.1 15.46 15.47 0.22 1.43 1.95 6 4 6 5 5.00E-05 114.6 1.177 0 1.177 0.92 5.9 5.5 4.4 3.6 12.14 1.54 0 2.77 44.3 4 30 30 -0.02 -9999 -9999 0.953 3.3 0 2354 30920 30940 2116 2354 440 12.14 1.54 2.77 12.81 1.54 2.75 12.54
6.5 21.325 -6.5 51.5 5.38 5.58 0.17 3.05 42.75 3 3 3 3 5.00E-08 111.4 1.214 0.016 1.197 0.91 5.3 4.9 2.5 1.7 3.65 3.9 0.3 3.43 92 3 -9999 -9999 -9999 -9999 -9999 0.291 0.8 33 2428 10760 11160 2116 2395 340 3.65 3.89 3.43 3.88 3.89 3.40 3.78
6.7 21.981 -6.7 50.8 7.17 7.36 0.15 2.01 39.83 4 3 4 3 5.00E-07 114.6 1.251 0.037 1.214 0.91 4.7 4.3 2.7 1.9 5.03 2.42 0.2 3.2 73 3 -9999 -9999 -9999 -9999 -9999 0.407 1.1 74 2502 14340 14720 2116 2428 300 5.03 2.46 3.20 5.39 2.46 3.18 5.24
6.9 22.638 -6.9 50.2 10.99 11.11 0.21 1.87 27.11 5 3 5 4 5.00E-06 114.6 1.289 0.057 1.231 0.9 5.3 4.8 3.6 2.7 7.98 2.12 0.08 3 58.3 3 -9999 -9999 -9999 -9999 -9999 0.655 1.9 115 2578 21980 22220 2116 2463 420 7.97 2.14 3.00 8.60 2.14 2.97 8.35
7.1 23.294 -7.1 49.5 9.44 9.51 0.26 2.71 16.7 4 3 5 4 5.00E-07 114.6 1.326 0.078 1.248 0.9 6.1 5.4 3.4 2.5 6.56 3.15 0.05 3.16 70 3 -9999 -9999 -9999 -9999 -9999 0.546 1.5 156 2652 18880 19020 2116 2496 520 6.56 3.18 3.16 7.12 3.18 3.13 6.89
7.3 23.95 -7.3 48.9 7.49 7.8 0.15 1.93 66 5 3 3 3 5.00E-06 114.6 1.364 0.098 1.265 0.89 3.7 3.3 2.9 1.9 5.09 2.34 0.3 3.19 72 3 -9999 -9999 -9999 -9999 -9999 0.429 1.1 197 2728 14980 15600 2116 2531 300 5.08 2.33 3.19 5.56 2.33 3.15 5.37
7.5 24.606 -7.5 48.2 26.32 26.34 0.23 0.86 4.87 7 5 7 5 5.00E-04 117.7 1.402 0.119 1.283 0.88 8.4 7.4 6.3 5.6 19.44 0.9 0 2.42 27.2 5 30 32 -0.02 -9999 -9999 -9999 -9999 237 2804 52640 52680 2116 2567 460 19.43 0.92 2.48 21.40 0.92 2.45 20.59
7.7 25.262 -7.7 47.5 21.8 21.76 0.25 1.15 -9.67 6 4 7 5 5.00E-05 114.6 1.44 0.139 1.301 0.88 8.3 7.3 5.7 4.3 15.62 1.23 -0.02 2.63 36.7 4 30 32 -0.03 -9999 -9999 1.354 4.8 278 2880 43600 43520 2116 2602 500 15.62 1.23 2.63 17.32 1.23 2.59 16.6278

79
80
81
82
83
84
85
86
87

7.7 25.262 7.7 47.5 21.8 21.76 0.25 1.15 9.67 6 4 7 5 5.00E 05 114.6 1.44 0.139 1.301 0.88 8.3 7.3 5.7 4.3 15.62 1.23 0.02 2.63 36.7 4 30 32 0.03 9999 9999 1.354 4.8 278 2880 43600 43520 2116 2602 500 15.62 1.23 2.63 17.32 1.23 2.59 16.62
7.9 25.918 -7.9 46.9 6.74 6.81 0.26 3.79 15.38 3 3 4 3 5.00E-08 111.4 1.477 0.16 1.317 0.87 6.5 5.7 3 1.9 4.05 4.84 0.06 3.44 93.2 3 -9999 -9999 -9999 -9999 -9999 0.356 0.9 319 2954 13480 13620 2116 2635 520 4.05 4.88 3.44 4.52 4.88 3.40 4.32
8.1 26.574 -8.1 46.2 15.35 15.45 0.21 1.33 22.31 6 4 6 4 5.00E-05 114.6 1.514 0.18 1.334 0.87 5.9 5.1 4.5 3.2 10.45 1.47 0.04 2.82 47 4 30 30 0 -9999 -9999 0.929 2.7 360 3028 30700 30900 2116 2668 420 10.45 1.51 2.82 11.73 1.51 2.78 11.20
8.3 27.231 -8.3 45.6 16.02 16.11 0.25 1.57 19.69 6 4 6 4 5.00E-05 114.6 1.552 0.201 1.351 0.86 6.2 5.3 4.7 3.3 10.78 1.74 0.03 2.84 48.4 4 30 30 -0.01 -9999 -9999 0.971 2.8 401 3104 32040 32220 2116 2703 500 10.77 1.72 2.84 12.18 1.72 2.79 11.59
8.5 27.887 -8.5 44.9 15.76 15.9 0.18 1.1 28.43 6 4 6 4 5.00E-05 114.6 1.589 0.221 1.368 0.86 6.1 5.2 4.5 3.1 10.46 1.23 0.05 2.78 44.7 4 30 30 0.02 -9999 -9999 0.954 2.7 442 3178 31520 31800 2116 2736 360 10.46 1.26 2.78 11.90 1.26 2.73 11.30
8.7 28.543 -8.7 44.3 17.33 17.39 0.23 1.3 13.43 6 4 6 4 5.00E-05 114.6 1.627 0.242 1.385 0.85 6.7 5.7 4.9 3.4 11.38 1.43 0.01 2.78 44.8 4 30 30 0 -9999 -9999 1.051 3 483 3254 34660 34780 2116 2771 460 11.38 1.46 2.78 13.02 1.46 2.73 12.34
8.9 29.199 -8.9 43.6 11.55 11.68 0.27 2.3 29.57 5 3 5 4 5.00E-06 114.6 1.664 0.262 1.402 0.84 5.6 4.7 4 2.6 7.15 2.68 0.07 3.09 64.9 3 -9999 -9999 -9999 -9999 -9999 0.668 1.6 524 3328 23100 23360 2116 2804 540 7.14 2.70 3.09 8.22 2.70 3.04 7.77
9.1 29.855 -9.1 42.9 6.26 6.61 0.16 2.39 74.69 4 3 3 3 5.00E-07 114.6 1.702 0.283 1.419 0.84 4.2 3.5 2.9 1.6 3.46 3.22 0.42 3.4 89.9 3 -9999 -9999 -9999 -9999 -9999 0.327 0.8 565 3404 12520 13220 2116 2839 320 3.46 3.26 3.41 4.00 3.26 3.35 3.78
9.3 30.511 -9.3 42.3 4.41 4.88 0.09 1.85 101.02 4 3 3 3 5.00E-07 114.6 1.74 0.303 1.436 0.83 3.1 2.6 2.4 1.1 2.19 2.87 0.91 3.55 100 3 -9999 -9999 -9999 -9999 -9999 0.209 0.6 606 3480 8820 9760 2116 2874 180 2.19 2.87 3.55 2.55 2.87 3.49 2.40
9.5 31.168 -9.5 41.6 7.06 7.41 0.17 2.3 75.14 4 3 3 3 5.00E-07 114.6 1.777 0.324 1.454 0.83 4.7 3.9 3.1 1.7 3.88 3.02 0.36 3.35 85 3 -9999 -9999 -9999 -9999 -9999 0.376 0.9 647 3554 14120 14820 2116 2907 340 3.88 3.02 3.35 4.54 3.02 3.29 4.26

88
89
90
91
92
93
94
95
96
9

9.7 31.824 -9.7 41.0 4.68 5.17 0.12 2.38 104.95 4 3 3 3 5.00E-07 114.6 1.815 0.344 1.471 0.82 3.3 2.7 2.6 1.2 2.28 3.66 0.87 3.59 100 3 -9999 -9999 -9999 -9999 -9999 0.224 0.6 688 3630 9360 10340 2116 2942 240 2.28 3.58 3.58 2.69 3.58 3.52 2.52
9.9 32.48 -9.9 40.3 6.13 6.53 0.17 2.57 85.53 4 3 3 3 5.00E-07 114.6 1.852 0.365 1.488 0.82 4.2 3.4 3 1.5 3.15 3.59 0.49 3.46 95.3 3 -9999 -9999 -9999 -9999 -9999 0.312 0.8 729 3704 12260 13060 2116 2975 340 3.14 3.63 3.46 3.73 3.63 3.40 3.48

10.1 33.136 -10.1 39.7 4.73 5.26 0.08 1.48 113.34 1 3 3 3 1.00E-07 111.4 1.889 0.385 1.504 0.82 2.5 2.1 2.5 1.1 2.24 2.31 0.94 3.5 98.8 3 -9999 -9999 -9999 -9999 -9999 0.225 0.6 770 3778 9460 10520 2116 3008 160 2.24 2.37 3.50 2.67 2.37 3.44 2.49
10.3 33.792 -10.3 39.0 5.35 5.87 0.07 1.2 110.42 1 3 3 3 1.00E-07 111.4 1.926 0.406 1.52 0.81 2.8 2.3 2.5 1.2 2.59 1.78 0.77 3.39 89 3 -9999 -9999 -9999 -9999 -9999 0.263 0.7 811 3852 10700 11740 2116 3041 140 2.59 1.77 3.39 3.11 1.77 3.32 2.89
10.5 34.448 -10.5 38.4 12.52 12.81 0.21 1.64 61.01 5 3 5 3 5.00E-06 114.6 1.963 0.426 1.537 0.81 6.1 4.9 4.2 2.4 7.05 1.94 0.14 3.02 60.1 3 -9999 -9999 -9999 -9999 -9999 0.723 1.6 852 3926 25040 25620 2116 3074 420 7.06 1.94 3.02 8.51 1.94 2.95 7.89
10.7 35.105 -10.7 37.7 11.55 11.75 0.28 2.35 43.36 5 3 5 3 5.00E-06 114.6 2.001 0.447 1.554 0.8 5.6 4.5 4.2 2.3 6.27 2.83 0.09 3.15 69.3 3 -9999 -9999 -9999 -9999 -9999 0.65 1.4 893 4002 23100 23500 2116 3109 560 6.27 2.87 3.16 7.60 2.87 3.09 7.04
10.9 35.761 -10.9 37.0 8.96 9.27 0.28 3.06 66.14 4 3 4 3 5.00E-07 114.6 2.038 0.467 1.571 0.8 5.9 4.7 3.8 2 4.6 3.92 0.22 3.34 84.6 3 -9999 -9999 -9999 -9999 -9999 0.482 1 934 4076 17920 18540 2116 3142 560 4.60 3.87 3.34 5.61 3.87 3.27 5.18
11.1 36.417 -11.1 36.4 5.64 6.15 0.11 1.79 109.2 4 3 3 3 5.00E-07 114.6 2.076 0.488 1.588 0.79 3.9 3.1 2.8 1.2 2.56 2.71 0.72 3.48 96.9 3 -9999 -9999 -9999 -9999 -9999 0.271 0.7 975 4152 11280 12300 2116 3177 220 2.56 2.70 3.48 3.14 2.70 3.40 2.90
11.3 37.073 -11.3 35.7 4.85 5.38 0.07 1.35 111.82 1 3 3 3 1.00E-07 111.4 2.113 0.508 1.605 0.79 2.6 2 2.6 1 2.03 2.23 0.91 3.53 100 3 -9999 -9999 -9999 -9999 -9999 0.218 0.6 1015 4226 9700 10760 2116 3211 140 2.04 2.14 3.52 2.51 2.14 3.44 2.31

97
98
99
100
101
102
103
104
105
106

11.5 37.729 -11.5 35.1 5.57 6.11 0.07 1.15 114.55 1 3 3 3 1.00E-07 111.4 2.149 0.529 1.621 0.79 2.9 2.3 2.7 1.1 2.44 1.77 0.77 3.41 90.9 3 -9999 -9999 -9999 -9999 -9999 0.264 0.6 1056 4298 11140 12220 2116 3242 140 2.44 1.77 3.41 3.02 1.77 3.33 2.78
11.7 38.385 -11.7 34.4 11.03 11.36 0.2 1.74 70.4 5 3 4 3 5.00E-06 114.6 2.187 0.549 1.637 0.78 5.4 4.3 4 2.1 5.6 2.16 0.18 3.13 68 3 -9999 -9999 -9999 -9999 -9999 0.612 1.2 1097 4374 22060 22720 2116 3277 400 5.60 2.18 3.14 6.97 2.18 3.05 6.38
11.9 39.042 -11.9 33.8 9.13 9.39 0.24 2.59 54.92 4 3 4 3 5.00E-07 114.6 2.224 0.57 1.655 0.78 6 4.7 3.8 1.8 4.33 3.39 0.16 3.33 83.6 3 -9999 -9999 -9999 -9999 -9999 0.478 1 1138 4448 18260 18780 2116 3310 480 4.33 3.35 3.33 5.42 3.35 3.25 4.95
12.1 39.698 -12.1 33.1 4.82 5.42 0.07 1.25 126.99 1 3 3 1 1.00E-07 111.4 2.261 0.59 1.671 0.77 2.6 2 2.7 1 1.89 2.14 1.07 3.55 100 3 -9999 -9999 -9999 -9999 -9999 0.21 0.6 1179 4522 9640 10840 2116 3343 140 1.89 2.22 3.56 2.38 2.22 3.47 2.17
12.3 40.354 -12.3 32.4 8.7 9.3 0.09 0.92 127.85 5 3 3 3 5.00E-06 114.6 2.298 0.611 1.688 0.77 4.5 3.4 3.3 1.5 4.15 1.22 0.48 3.14 68.2 3 -9999 -9999 -9999 -9999 -9999 0.467 0.9 1220 4596 17400 18600 2116 3376 180 4.15 1.29 3.15 5.24 1.29 3.05 4.77
12.5 41.01 -12.5 31.8 15.28 15.51 0.3 1.95 48.89 5 3 5 4 5.00E-06 114.6 2.336 0.631 1.705 0.77 7.4 5.7 5.1 2.7 7.73 2.3 0.07 3.03 60.4 3 -9999 -9999 -9999 -9999 -9999 0.879 1.8 1261 4672 30560 31020 2116 3411 600 7.72 2.28 3.03 9.81 2.28 2.94 8.91
12.7 41.666 -12.7 31.1 6.29 6.81 0.1 1.4 111.31 5 3 3 3 5.00E-06 114.6 2.373 0.652 1.722 0.76 3.3 2.5 3 1.2 2.58 2.15 0.64 3.43 92.4 3 -9999 -9999 -9999 -9999 -9999 0.296 0.7 1302 4746 12580 13620 2116 3444 200 2.58 2.25 3.44 3.29 2.25 3.35 2.98
12.9 42.322 -12.9 30.5 7.24 7.63 0.18 2.3 85.36 4 3 3 3 5.00E-07 114.6 2.411 0.672 1.739 0.76 4.9 3.7 3.5 1.4 3 3.36 0.38 3.46 95.6 3 -9999 -9999 -9999 -9999 -9999 0.348 0.7 1343 4822 14480 15260 2116 3479 360 3.00 3.45 3.47 3.85 3.45 3.38 3.48
13.1 42.978 -13.1 29.8 11.48 11.89 0.14 1.2 87.34 6 3 4 3 5.00E-05 114.6 2.449 0.692 1.756 0.75 4.6 3.4 4 1.9 5.38 1.51 0.22 3.08 63.8 3 30 30 0.09 -9999 -9999 0.629 1.2 1384 4898 22960 23780 2116 3514 280 5.37 1.48 3.07 6.92 1.48 2.97 6.26
13 3 43 635 13 3 29 2 13 46 13 69 0 29 2 14 49 93 5 3 5 3 5 00E 06 114 6 2 486 0 713 1 773 0 75 6 6 4 9 4 8 2 3 6 32 2 62 0 08 3 13 67 8 3 9999 9999 9999 9999 9999 0 747 1 4 1425 4972 26920 27380 2116 3547 580 6 32 2 59 3 13 8 18 2 59 3 03 7 38106

107
108
109
110
111
112
113
114
115

13.3 43.635 -13.3 29.2 13.46 13.69 0.29 2.14 49.93 5 3 5 3 5.00E-06 114.6 2.486 0.713 1.773 0.75 6.6 4.9 4.8 2.3 6.32 2.62 0.08 3.13 67.8 3 -9999 -9999 -9999 -9999 -9999 0.747 1.4 1425 4972 26920 27380 2116 3547 580 6.32 2.59 3.13 8.18 2.59 3.03 7.38
13.5 44.291 -13.5 28.5 8.75 9.15 0.27 2.98 85.41 4 3 4 3 5.00E-07 114.6 2.524 0.733 1.79 0.75 5.8 4.4 4.1 1.7 3.7 4.12 0.29 3.43 92.7 3 -9999 -9999 -9999 -9999 -9999 0.442 0.8 1466 5048 17500 18300 2116 3582 540 3.70 4.07 3.43 4.81 4.07 3.33 4.33
13.7 44.947 -13.7 27.9 5.95 6.48 0.2 3.13 113.22 3 2 3 3 5.00E-08 111.4 2.561 0.754 1.807 0.74 6.2 4.6 3.7 1.3 2.17 5.17 0.71 3.68 100 2 -9999 -9999 -9999 -9999 -9999 0.262 0.6 1507 5122 11900 12960 2116 3615 400 2.17 5.10 3.68 2.83 5.10 3.58 2.55
13.9 45.603 -13.9 27.2 6.08 6.59 0.1 1.48 107.25 5 3 3 3 5.00E-06 114.6 2.598 0.774 1.824 0.74 3.2 2.3 3.2 1.1 2.19 2.45 0.65 3.52 100 3 -9999 -9999 -9999 -9999 -9999 0.266 0.6 1548 5196 12160 13180 2116 3648 200 2.19 2.51 3.52 2.87 2.51 3.42 2.58
14.1 46.259 -14.1 26.5 6.13 6.77 0.08 1.15 135.9 1 3 3 3 1.00E-07 111.4 2.635 0.795 1.84 0.74 3.2 2.4 3.1 1.1 2.25 1.88 0.83 3.46 95 3 -9999 -9999 -9999 -9999 -9999 0.275 0.6 1589 5270 12260 13540 2116 3681 160 2.25 1.93 3.46 2.96 1.93 3.36 2.65
14.3 46.915 -14.3 25.9 6 6.65 0.07 1.05 138.26 1 3 3 3 1.00E-07 111.4 2.672 0.815 1.856 0.73 3.2 2.3 3 1 2.14 1.76 0.88 3.46 95.6 3 -9999 -9999 -9999 -9999 -9999 0.265 0.6 1630 5344 12000 13300 2116 3714 140 2.14 1.76 3.46 2.84 1.76 3.35 2.54
14.5 47.572 -14.5 25.2 6.07 6.74 0.08 1.19 142.31 1 3 3 3 1.00E-07 111.4 2.708 0.836 1.872 0.73 3.2 2.4 3.1 1 2.15 1.99 0.9 3.49 97.6 3 -9999 -9999 -9999 -9999 -9999 0.269 0.6 1671 5416 12140 13480 2116 3745 160 2.15 1.98 3.48 2.86 1.98 3.37 2.56
14.7 48.228 -14.7 24.6 5.77 6.46 0.08 1.2 148.1 1 3 3 1 1.00E-07 111.4 2.745 0.856 1.888 0.73 3.1 2.3 3.1 1 1.97 2.09 1.01 3.53 100 3 -9999 -9999 -9999 -9999 -9999 0.248 0.6 1712 5490 11540 12920 2116 3778 160 1.97 2.15 3.54 2.63 2.15 3.42 2.34
14.9 48.884 -14.9 23.9 5.81 6.5 0.08 1.23 146.82 1 3 3 1 1.00E-07 111.4 2.781 0.877 1.904 0.72 3.1 2.3 3.2 1 1.95 2.16 1 3.54 100 3 -9999 -9999 -9999 -9999 -9999 0.248 0.6 1752 5562 11620 13000 2116 3810 160 1.95 2.15 3.54 2.62 2.15 3.42 2.33
15 1 49 54 -15 1 23 3 5 76 6 46 0 08 1 2 149 63 1 3 3 1 1 00E-07 111 4 2 818 0 897 1 92 0 72 3 1 2 2 3 2 1 1 9 2 13 1 03 3 55 100 3 -9999 -9999 -9999 -9999 -9999 0 243 0 6 1793 5636 11520 12920 2116 3843 160 1 90 2 20 3 55 2 55 2 20 3 44 2 27115

116
117
118
119
120
121
122
123
124

15.1 49.54 -15.1 23.3 5.76 6.46 0.08 1.2 149.63 1 3 3 1 1.00E-07 111.4 2.818 0.897 1.92 0.72 3.1 2.2 3.2 1 1.9 2.13 1.03 3.55 100 3 -9999 -9999 -9999 -9999 -9999 0.243 0.6 1793 5636 11520 12920 2116 3843 160 1.90 2.20 3.55 2.55 2.20 3.44 2.27
15.3 50.196 -15.3 22.6 6.18 6.91 0.08 1.2 155.71 1 3 3 3 1.00E-07 111.4 2.854 0.918 1.936 0.72 3.3 2.4 3.3 1 2.1 2.04 0.97 3.5 100 3 -9999 -9999 -9999 -9999 -9999 0.27 0.6 1834 5708 12360 13820 2116 3874 160 2.09 1.97 3.49 2.83 1.97 3.38 2.51
15.5 50.852 -15.5 21.9 7.07 7.87 0.1 1.21 169.72 5 3 3 3 5.00E-06 114.6 2.891 0.938 1.953 0.72 3.8 2.7 3.4 1.2 2.55 1.91 0.88 3.41 90.8 3 -9999 -9999 -9999 -9999 -9999 0.332 0.7 1875 5782 14140 15740 2116 3907 200 2.55 2.01 3.42 3.46 2.01 3.30 3.06
15.7 51.509 -15.7 21.3 14.58 15.37 0.21 1.34 167.6 6 3 4 3 5.00E-05 114.6 2.929 0.959 1.97 0.71 5.9 4.2 5.1 2.2 6.31 1.65 0.34 3.03 60.7 3 30 30 0.09 -9999 -9999 0.829 1.4 1916 5858 29160 30740 2116 3942 420 6.31 1.69 3.04 8.62 1.69 2.92 7.61
15.9 52.165 -15.9 20.6 15.49 16.19 0.37 2.29 147.97 5 3 4 3 5.00E-06 114.6 2.967 0.979 1.987 0.71 7.8 5.5 5.7 2.4 6.65 2.81 0.28 3.13 67.6 3 -9999 -9999 -9999 -9999 -9999 0.881 1.5 1957 5934 30980 32380 2116 3977 740 6.65 2.80 3.13 9.12 2.80 3.01 8.04
16.1 52.821 -16.1 20.0 18.03 18.5 0.54 2.93 99.77 5 3 5 3 5.00E-06 114.6 3.004 1 2.004 0.71 8.9 6.3 6.5 2.8 7.73 3.49 0.14 3.13 67.4 3 -9999 -9999 -9999 -9999 -9999 1.033 1.8 1998 6008 36060 37000 2116 4010 1080 7.73 3.48 3.13 10.64 3.48 3.01 9.36
16.3 53.477 -16.3 19.3 16.4 16.81 0.5 3 87.39 5 3 5 3 5.00E-06 114.6 3.042 1.02 2.021 0.7 8 5.7 6.1 2.6 6.81 3.66 0.12 3.18 71.7 3 -9999 -9999 -9999 -9999 -9999 0.918 1.5 2039 6084 32800 33620 2116 4045 1000 6.81 3.63 3.18 9.41 3.63 3.07 8.27
16.5 54.133 -16.5 18.7 23.54 23.81 0.87 3.66 57.25 5 3 6 4 5.00E-06 114.6 3.079 1.041 2.039 0.7 11.4 8 8.1 3.6 10.17 4.21 0.04 3.08 63.8 3 -9999 -9999 -9999 -9999 -9999 1.382 2.6 2080 6158 47080 47620 2116 4078 1740 10.17 4.20 3.08 14.11 4.20 2.96 12.38
16.7 54.789 -16.7 18.0 23.92 24.16 0.69 2.86 51.04 5 3 7 4 5.00E-06 114.6 3.117 1.061 2.056 0.7 11.6 8.1 7.9 3.5 10.24 3.29 0.03 3.01 59.2 3 -9999 -9999 -9999 -9999 -9999 1.403 2.6 2121 6234 47840 48320 2116 4113 1380 10.23 3.28 3.01 14.27 3.28 2.89 12.49
16.9 55.446 -16.9 17.4 15.78 16.63 0.46 2.77 181.88 5 3 4 3 5.00E-06 114.6 3.155 1.082 2.073 0.69 8 5.5 6.1 2.5 6.5 3.42 0.34 3.18 71.7 3 -9999 -9999 -9999 -9999 -9999 0.898 1.5 2162 6310 31560 33260 2116 4148 920 6 50 3 41 3 18 9 10 3 41 3 06 7 95124

125
126
127
128
129
130
131
132
133

16.9 55.446 -16.9 17.4 15.78 16.63 0.46 2.77 181.88 5 3 4 3 5.00E-06 114.6 3.155 1.082 2.073 0.69 8 5.5 6.1 2.5 6.5 3.42 0.34 3.18 71.7 3 -9999 -9999 -9999 -9999 -9999 0.898 1.5 2162 6310 31560 33260 2116 4148 920 6.50 3.41 3.18 9.10 3.41 3.06 7.95
17.1 56.102 -17.1 16.7 11.07 12.29 0.29 2.32 260.83 5 3 3 3 5.00E-06 114.6 3.192 1.102 2.09 0.69 5.9 4.1 4.9 1.8 4.35 3.14 0.77 3.31 82 3 -9999 -9999 -9999 -9999 -9999 0.606 1 2203 6384 22140 24580 2116 4181 580 4.35 3.19 3.31 6.12 3.19 3.19 5.34
17.3 56.758 -17.3 16.0 10.12 11.36 0.23 2.03 263.76 5 3 3 3 5.00E-06 114.6 3.23 1.123 2.107 0.69 5.4 3.7 4.6 1.6 3.86 2.84 0.87 3.33 83.9 3 -9999 -9999 -9999 -9999 -9999 0.542 0.9 2244 6460 20240 22720 2116 4216 460 3.86 2.83 3.33 5.44 2.83 3.20 4.74
17.5 57.414 -17.5 15.4 9.42 10.66 0.19 1.81 264.16 5 3 3 3 5.00E-06 114.6 3.267 1.143 2.124 0.69 5.1 3.5 4.4 1.5 3.48 2.61 0.96 3.35 85.7 3 -9999 -9999 -9999 -9999 -9999 0.493 0.8 2285 6534 18840 21320 2116 4249 380 3.48 2.57 3.35 4.93 2.57 3.22 4.29
17.7 58.07 -17.7 14.7 11.24 12.41 0.19 1.49 249.57 5 3 3 3 5.00E-06 114.6 3.305 1.164 2.141 0.68 5.9 4.1 4.7 1.7 4.25 2.04 0.73 3.23 75.1 3 -9999 -9999 -9999 -9999 -9999 0.607 1 2326 6610 22480 24820 2116 4284 380 4.25 2.09 3.23 6.05 2.09 3.10 5.25
17.9 58.726 -17.9 14.1 10.48 11.47 0.2 1.73 211.84 5 3 3 3 5.00E-06 114.6 3.342 1.184 2.158 0.68 5.5 3.7 4.6 1.6 3.76 2.44 0.67 3.31 81.9 3 -9999 -9999 -9999 -9999 -9999 0.542 0.9 2367 6684 20960 22940 2116 4317 400 3.77 2.46 3.31 5.38 2.46 3.18 4.66
18.1 59.382 -18.1 13.4 9.41 10.7 0.16 1.48 276.02 5 3 3 3 5.00E-06 114.6 3.38 1.205 2.175 0.68 5.1 3.5 4.4 1.4 3.36 2.16 1.01 3.33 83.4 3 -9999 -9999 -9999 -9999 -9999 0.488 0.8 2408 6760 18820 21400 2116 4352 320 3.36 2.19 3.33 4.82 2.19 3.19 4.18
18.3 60.039 -18.3 12.8 12.34 13.4 0.2 1.48 226.47 6 3 3 3 5.00E-05 114.6 3.418 1.225 2.193 0.68 5.1 3.5 4.9 1.8 4.55 1.98 0.59 3.19 72.6 3 30 30 0.17 -9999 -9999 0.666 1 2449 6836 24680 26800 2116 4387 400 4.55 2.00 3.20 6.55 2.00 3.06 5.66
18.5 60.695 -18.5 12.1 11.88 12.69 0.23 1.82 172.06 5 3 3 3 5.00E-06 114.6 3.455 1.246 2.21 0.67 6.1 4.1 5 1.7 4.18 2.5 0.45 3.28 79.1 3 -9999 -9999 -9999 -9999 -9999 0.616 0.9 2489 6910 23760 25380 2116 4421 460 4.18 2.49 3.28 6.04 2.49 3.14 5.21
18.7 61.351 -18.7 11.4 28.17 28.64 0.55 1.92 99.51 6 4 6 4 5.00E-05 114.6 3.493 1.266 2.227 0.67 11 7.4 8.6 3.5 11.29 2.18 0.07 2.88 50.5 4 30 30 -0.03 -9999 -9999 1.676 3 2530 6986 56340 57280 2116 4456 1100 11.29 2.19 2.88 16.38 2.19 2.74 14.11133

134
135
136
137

2530 6986 56340 57280 2116 4456 1100 11.29 2.19 2.88 16.38 2.19 2.74 14.11
18.9 62.007 -18.9 10.8 25.14 25.12 0.56 2.24 -4.2 6 3 7 4 5.00E-05 114.6 3.53 1.287 2.244 0.67 9.6 6.4 8 3.2 9.62 2.6 -0.07 2.98 56.9 3 30 30 -0.04 -9999 -9999 1.439 2.4 2571 7060 50280 50240 2116 4489 1120 9.62 2.59 2.98 14.01 2.59 2.84 12.05
19.1 62.663 -19.1 10.1 16.45 16.54 0.29 1.77 19.73 6 3 6 3 5.00E-05 114.6 3.568 1.307 2.261 0.67 6.3 4.2 5.9 2.1 5.74 2.26 -0.05 3.14 68.1 3 30 30 0.03 -9999 -9999 0.865 1.3 2612 7136 32900 33080 2116 4524 580 5.74 2.24 3.13 8.39 2.24 2.99 7.20
19.3 63.319 -19.3 9.5 15.52 15.97 0.97 6.11 95.1 3 3 5 3 5.00E-08 111.4 3.605 1.328 2.278 0.66 15.3 10.1 7.3 2.6 5.43 7.89 0.13 3.46 95 3 -9999 -9999 -9999 -9999 -9999 0.824 1.2 2653 7210 31040 31940 2116 4557 1940 5.43 7.84 3.46 7.96 7.84 3.33 6.83
19.5 63.976 -19.5 8.8 471.7 471.78 1.76 0.37 16.2 10 6 10 7 5.00E+00 127.3 3.644 1.348 2.296 0.66 75.3 49.7 73.4 49.5 203.87 0.38 0 1.27 0.1 7 95 46 -0.17 -9999 -9999 -9999 -9999 2694 7288 943400 943560 2116 4594 3520 203.81 0.38 1.41 300.30 0.38 1.27 257.17
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d and Idriss, 2001
33
34
35
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  Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62   Col‐63   Col‐64   Col‐65   Col‐66   Col‐67   Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75  Col‐76  Col‐77  Col‐78  Col‐79  Col‐80  Col‐81  Col‐82  Col‐83   Col‐84   Col‐85

Rel. Den. Factor Su ‐ CPT OCR
F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel = No if crest accel = No if crest accel = (%) (%) Nkt 1.1 No if crest accel =
2.0 Amplification 2 0.1 Amplification 2 10.5 0.1 Amplification 2

0.65 1.79 Granular 58.78 7.67 17.32 44.78 2.00 2.09 1.44 64.55 0.11 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.1 0.8800 9.65 4.84 16 2.6 1174 1.1 0.1 0.91 18.94 1.11 21.04 294.14 147.45
1.27 2.02 Granular 19.24 4.39 7.92 49.25 2.00 2.22 1.71 84.27 0.14 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.1 0.8800 8.92 4.50 20 2.6 2252 1.1 0.1 0.91 11.89 1.11 13.22 184.93 93.19

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)

42
43
44
45
46
47
48
49
50
51

1.01 1.91 Granular 11.38 3.37 5.49 63.28 4.00 2.07 1.41 88.98 0.15 1.00 0.22 0.07 0.14 0.7 2.2 2.07 0.1 0.8800 8.19 4.15 15 2.6 3763 1.1 0.1 0.91 11.75 1.11 13.06 182.99 92.69
1.49 2.05 Granular 8.08 2.84 4.32 61.46 4.00 2.19 1.63 100.43 0.17 1.00 0.22 0.07 0.14 0.7 2.2 1.87 0.1 0.8800 8.86 4.51 19 2.6 4333 1.1 0.1 0.91 9.61 1.11 10.68 149.81 76.28
1.34 2.17 Granular 6.30 2.51 3.63 41.11 2.00 2.30 1.94 79.69 0.13 1.00 0.21 0.07 0.14 0.7 2.2 1.74 0.1 0.8800 6.01 3.07 22 2.6 3269 1.1 0.1 0.91 5.65 1.11 6.28 88.27 45.18
1.93 2.67 Very Silty 5.14 2.27 3.14 19.08 2.00 2.67 3.78 72.04 0.11 0.99 0.21 0.07 0.14 0.7 2.2 1.63 0.1 0.8800 5.11 2.63 39 2.6 1184 1.1 0.1 0.91 1.67 1.11 1.85 26.10 13.43
0.88 2.24 Granular 4.35 2.09 2.80 27.26 2.00 2.35 2.13 57.96 0.10 0.99 0.21 0.07 0.14 0.7 2.2 1.55 0.1 0.8800 4.16 2.15 24 2.6 2586 1.1 0.1 0.91 3.09 1.11 3.43 48.43 25.05
1.39 2.49 Granular 3.77 1.94 2.53 19.02 2.00 2.59 3.27 62.11 0.10 0.99 0.21 0.07 0.14 0.7 2.2 1.49 0.1 0.8800 4.16 2.16 35 2.6 1922 1.1 0.1 0.91 1.99 1.11 2.21 31.17 16.21
1.86 3.08 Clayey 3.33 1.82 2.32 9.47 2.00 2.95 6.17 58.36 0.10 0.99 0.21 0.07 0.14 0.7 2.2 1.43 0.1 0.8800 3.87 2.02 55 2.6 513 1.1 0.1 0.91 0.47 1.11 0.52 7.36 3.85
0.89 2.55 Very Silty 2.98 1.73 2.15 16.67 2.00 2.55 3.04 50.70 0.09 0.99 0.21 0.07 0.13 0.7 2.2 1.39 0.1 0.8800 3.51 1.84 33 2.6 1496 1.1 0.1 0.91 1.22 1.11 1.36 19.27 10.13
1.01 2.39 Granular 2.70 1.64 2.00 22.08 2.00 2.46 2.59 57.29 0.10 0.99 0.21 0.07 0.13 0.7 2.2 1.35 0.1 0.8800 3.61 1.91 29 2.6 2634 1.1 0.1 0.91 1.95 1.11 2.17 30.76 16.26
1 15 2 44 G l 2 47 1 57 1 88 21 36 2 00 2 50 2 79 59 66 0 10 0 98 0 21 0 07 0 13 0 7 2 2 1 31 0 1 0 8800 3 60 1 91 31 2 6 2659 1 1 0 1 0 91 1 80 1 11 2 00 28 42 15 1151

52
53
54
55
56
57
58
59
60

1.15 2.44 Granular 2.47 1.57 1.88 21.36 2.00 2.50 2.79 59.66 0.10 0.98 0.21 0.07 0.13 0.7 2.2 1.31 0.1 0.8800 3.60 1.91 31 2.6 2659 1.1 0.1 0.91 1.80 1.11 2.00 28.42 15.11
1.92 2.77 Clayey 2.27 1.51 1.77 18.89 2.00 2.68 3.84 72.56 0.12 0.98 0.21 0.07 0.13 0.7 2.2 1.28 0.1 0.8800 4.07 2.17 39 2.6 1591 1.1 0.1 0.91 0.99 1.11 1.10 15.64 8.36
1.01 2.43 Granular 2.10 1.45 1.68 20.98 2.00 2.49 2.70 56.59 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.25 0.1 0.8800 3.34 1.79 30 2.6 2822 1.1 0.1 0.91 1.63 1.11 1.81 25.75 13.84
1.78 2.72 Clayey 1.95 1.40 1.60 19.61 2.00 2.65 3.63 71.12 0.11 0.98 0.20 0.07 0.13 0.7 2.2 1.22 0.1 0.8800 3.83 2.07 38 2.6 1922 1.1 0.1 0.91 1.03 1.11 1.14 16.33 8.82
1.15 2.54 Granular 1.82 1.35 1.52 17.41 2.00 2.59 3.25 56.55 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.20 0.1 0.8800 3.21 1.74 35 2.6 2488 1.1 0.1 0.91 1.25 1.11 1.38 19.78 10.75
1.20 2.61 Very Silty 1.71 1.31 1.46 16.90 2.00 2.61 3.40 57.39 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.18 0.1 0.8800 3.18 1.74 36 2.6 2218 1.1 0.1 0.91 1.04 1.11 1.16 16.60 9.07
2.00 2.88 Clayey 1.62 1.27 1.40 13.22 2.00 2.83 5.02 66.33 0.11 0.98 0.20 0.07 0.13 0.7 2.2 1.15 0.1 0.8800 3.43 1.89 48 2.6 1525 1.1 0.1 0.91 0.68 1.11 0.75 10.77 5.92
4.08 3.35 Clayey 1.53 1.24 1.35 6.32 2.00 3.30 10.70 67.57 0.11 0.97 0.20 0.07 0.13 0.7 2.2 1.14 0.1 0.8800 3.43 1.90 81 2.6 701 1.1 0.1 0.91 0.29 1.11 0.33 4.69 2.59
1.79 2.76 Clayey 1.45 1.20 1.30 16.30 2.00 2.72 4.14 67.45 0.11 0.97 0.20 0.07 0.13 0.7 2.2 1.12 0.1 0.8800 3.38 1.88 41 2.6 2124 1.1 0.1 0.91 0.85 1.11 0.94 13.51 7.51
3 29 3 32 Clayey 1 38 1 18 1 25 5 76 2 00 3 29 10 55 60 73 0 10 0 97 0 20 0 07 0 12 0 7 2 2 1 10 0 1 0 8800 3 10 1 73 80 2 6 694 1 1 0 1 0 91 0 26 1 11 0 29 4 21 2 3560

61
62
63
64
65
66
67
68
69

3.29 3.32 Clayey 1.38 1.18 1.25 5.76 2.00 3.29 10.55 60.73 0.10 0.97 0.20 0.07 0.12 0.7 2.2 1.10 0.1 0.8800 3.10 1.73 80 2.6 694 1.1 0.1 0.91 0.26 1.11 0.29 4.21 2.35
1.56 2.81 Clayey 1.32 1.15 1.21 12.99 2.00 2.78 4.59 59.68 0.10 0.97 0.20 0.07 0.12 0.7 2.2 1.09 0.1 0.8800 3.02 1.70 45 2.6 1834 1.1 0.1 0.91 0.66 1.11 0.74 10.62 5.97
2.57 3.14 Clayey 1.26 1.12 1.17 7.47 2.00 3.12 8.17 61.02 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.07 0.1 0.8800 3.03 1.71 67 2.6 1036 1.1 0.1 0.91 0.36 1.11 0.40 5.74 3.25
1.44 2.81 Clayey 1.21 1.10 1.14 12.11 2.00 2.79 4.68 56.72 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.06 0.1 0.8800 2.87 1.63 45 2.6 1858 1.1 0.1 0.91 0.61 1.11 0.68 9.87 5.61
1.15 2.64 Clayey 1.16 1.07 1.11 16.23 2.00 2.62 3.46 56.10 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.04 0.1 0.8800 2.82 1.61 36 2.6 2658 1.1 0.1 0.91 0.84 1.11 0.94 13.56 7.76
1.18 2.66 Clayey 1.11 1.05 1.08 15.23 2.00 2.65 3.67 55.81 0.10 0.96 0.19 0.07 0.12 0.7 2.2 1.03 0.1 0.8800 2.79 1.60 38 2.6 2582 1.1 0.1 0.91 0.79 1.11 0.87 12.68 7.30
3.24 3.23 Clayey 1.07 1.03 1.05 6.60 2.00 3.23 9.61 63.44 0.10 0.96 0.19 0.07 0.12 0.7 2.2 1.02 0.1 0.8800 2.97 1.72 75 2.6 1057 1.1 0.1 0.91 0.31 1.11 0.34 5.00 2.89
4.03 3.47 Clayey 1.03 1.01 1.02 4.38 2.00 3.46 13.40 58.66 0.10 0.96 0.19 0.07 0.12 0.7 2.2 1.01 0.1 0.8800 2.80 1.63 95 2.6 661 1.1 0.1 0.91 0.19 1.11 0.21 3.02 1.76
2.89 3.60 Clayey 0.99 1.00 1.00 2.95 2.00 3.60 15.94 47.00 0.08 0.96 0.19 0.07 0.12 0.7 2.2 1.00 0.1 0.8800 2.27 1.33 100 2.6 395 1.1 0.1 0.91 0.11 1.11 0.12 1.74 1.02
2 52 3 37 Clayey 0 96 0 98 0 97 4 24 2 00 3 37 11 91 50 48 0 09 0 96 0 19 0 07 0 12 0 7 2 2 0 99 0 1 0 8800 2 57 1 51 87 2 6 680 1 1 0 1 0 91 0 18 1 11 0 20 2 90 1 7169

70
71
72
73
74
75
76
77
78

2.52 3.37 Clayey 0.96 0.98 0.97 4.24 2.00 3.37 11.91 50.48 0.09 0.96 0.19 0.07 0.12 0.7 2.2 0.99 0.1 0.8800 2.57 1.51 87 2.6 680 1.1 0.1 0.91 0.18 1.11 0.20 2.90 1.71
0.94 2.61 Clayey 0.93 0.96 0.95 14.95 2.00 2.61 3.42 51.08 0.09 0.96 0.19 0.07 0.12 0.7 2.2 0.98 0.1 0.8800 2.56 1.52 36 2.6 3027 1.1 0.1 0.91 0.77 1.11 0.86 12.54 7.44
1.54 2.76 Clayey 0.90 0.95 0.93 13.14 2.00 2.77 4.53 59.58 0.10 0.96 0.18 0.07 0.11 0.7 2.2 0.97 0.1 0.8800 2.74 1.63 44 2.6 2722 1.1 0.1 0.91 0.67 1.11 0.75 10.93 6.53
3.89 3.41 Clayey 0.88 0.94 0.92 4.66 2.00 3.43 12.77 59.48 0.10 0.95 0.18 0.07 0.12 0.7 2.2 0.96 0.1 0.8800 2.69 1.61 92 2.6 832 1.1 0.1 0.91 0.20 1.11 0.22 3.24 1.95
2.46 3.19 Clayey 0.87 0.93 0.91 6.06 2.00 3.20 9.28 56.28 0.10 0.95 0.18 0.07 0.12 0.7 2.2 0.96 0.1 0.8800 2.56 1.55 73 2.6 1164 1.1 0.1 0.91 0.28 1.11 0.31 4.41 2.67
2.14 2.98 Clayey 0.86 0.93 0.90 9.02 2.00 3.00 6.74 60.82 0.10 0.95 0.18 0.07 0.12 0.7 2.2 0.96 0.1 0.8800 2.63 1.60 58 2.6 1871 1.1 0.1 0.91 0.44 1.11 0.49 6.90 4.20
3.18 3.15 Clayey 0.85 0.92 0.89 7.62 2.00 3.16 8.75 66.63 0.11 0.95 0.18 0.07 0.12 0.7 2.2 0.95 0.1 0.8800 2.75 1.68 70 2.6 1559 1.1 0.1 0.91 0.36 1.11 0.40 5.60 3.43
2.33 3.17 Clayey 0.84 0.91 0.88 6.16 2.00 3.19 9.07 55.91 0.10 0.95 0.18 0.07 0.12 0.7 2.2 0.95 0.1 0.8800 2.42 1.49 72 2.6 1226 1.1 0.1 0.91 0.28 1.11 0.31 4.29 2.64
0.92 2.46 Granular 0.82 0.91 0.87 22.61 2.00 2.45 2.51 56.71 0.10 0.94 0.18 0.07 0.12 0.7 2.2 0.94 0.1 0.8800 2.40 1.49 28 2.6 4750 1.1 0.1 0.91 1.08 1.11 1.19 16.21 10.05
1.23 2.60 Clayey 0.81 0.90 0.87 16.73 2.00 2.63 3.49 58.41 0.10 0.94 0.18 0.07 0.12 0.7 2.2 0.94 0.1 0.8800 2.41 1.50 37 2.6 3870 1.1 0.1 0.91 0.86 1.11 0.96 12.89 8.0478

79
80
81
82
83
84
85
86
87

1.23 2.60 Clayey 0.81 0.90 0.87 16.73 2.00 2.63 3.49 58.41 0.10 0.94 0.18 0.07 0.12 0.7 2.2 0.94 0.1 0.8800 2.41 1.50 37 2.6 3870 1.1 0.1 0.91 0.86 1.11 0.96 12.89 8.04
4.88 3.42 Clayey 0.80 0.90 0.86 5.17 2.00 3.44 13.02 67.31 0.11 0.94 0.18 0.08 0.12 0.7 2.2 0.94 0.1 0.8800 2.61 1.64 93 2.6 1016 1.1 0.1 0.91 0.22 1.11 0.25 3.31 2.08
1.51 2.80 Clayey 0.79 0.89 0.85 11.58 2.00 2.82 4.97 57.59 0.10 0.94 0.17 0.08 0.12 0.7 2.2 0.93 0.1 0.8800 2.32 1.47 47 2.6 2654 1.1 0.1 0.91 0.58 1.11 0.64 8.46 5.34
1.72 2.81 Clayey 0.78 0.88 0.84 11.92 2.00 2.84 5.12 61.08 0.10 0.93 0.17 0.08 0.12 0.7 2.2 0.93 0.1 0.8800 2.38 1.51 48 2.6 2773 1.1 0.1 0.91 0.60 1.11 0.66 8.64 5.50
1.26 2.75 Clayey 0.77 0.88 0.84 11.62 2.00 2.78 4.64 53.96 0.09 0.93 0.17 0.08 0.12 0.7 2.2 0.93 0.1 0.8800 2.19 1.40 45 2.6 2726 1.1 0.1 0.91 0.58 1.11 0.64 8.32 5.33
1.46 2.75 Clayey 0.76 0.87 0.83 12.55 2.00 2.78 4.64 58.22 0.10 0.93 0.17 0.08 0.12 0.7 2.2 0.92 0.1 0.8800 2.25 1.45 45 2.6 3002 1.1 0.1 0.91 0.63 1.11 0.70 8.98 5.79
2.70 3.06 Clayey 0.75 0.87 0.82 8.33 2.00 3.09 7.84 65.34 0.11 0.92 0.17 0.08 0.12 0.7 2.2 0.92 0.1 0.8800 2.40 1.56 65 2.6 1908 1.1 0.1 0.91 0.40 1.11 0.44 5.60 3.63
3.26 3.37 Clayey 0.75 0.86 0.81 4.66 2.00 3.41 12.42 57.83 0.10 0.92 0.17 0.08 0.12 0.7 2.2 0.92 0.1 0.8800 2.20 1.44 90 2.6 935 1.1 0.1 0.91 0.19 1.11 0.21 2.69 1.76
2.87 3.52 Clayey 0.74 0.86 0.81 3.40 2.00 3.55 15.05 51.12 0.09 0.92 0.17 0.08 0.12 0.7 2.2 0.91 0.1 0.8800 2.05 1.35 100 2.6 598 1.1 0.1 0.91 0.12 1.11 0.13 1.69 1.11
3.02 3.31 Clayey 0.73 0.85 0.80 5.10 2.00 3.35 11.43 58.29 0.10 0.91 0.17 0.08 0.12 0.7 2.2 0.91 0.1 0.8800 2.17 1.43 85 2.6 1073 1.1 0.1 0.91 0.21 1.11 0.24 2.98 1.97

88
89
90
91
92
93
94
95
96
9

y y
3.58 3.54 Clayey 0.72 0.85 0.79 3.51 2.00 3.58 15.64 54.95 0.10 0.91 0.17 0.08 0.12 0.7 2.2 0.91 0.1 0.8800 2.08 1.39 100 2.6 639 1.1 0.1 0.91 0.13 1.11 0.14 1.75 1.16
3.63 3.43 Clayey 0.71 0.84 0.79 4.39 2.00 3.46 13.45 59.05 0.10 0.91 0.16 0.08 0.12 0.7 2.2 0.90 0.1 0.8800 2.15 1.44 96 2.6 891 1.1 0.1 0.91 0.17 1.11 0.19 2.39 1.61
2.37 3.46 Clayey 0.70 0.84 0.78 3.50 2.00 3.50 14.16 49.51 0.08 0.90 0.16 0.08 0.12 0.7 2.2 0.90 0.1 0.8800 1.78 1.20 100 2.6 642 1.1 0.1 0.91 0.12 1.11 0.14 1.70 1.15
1.77 3.35 Clayey 0.70 0.83 0.78 3.86 2.00 3.39 12.18 47.00 0.08 0.90 0.16 0.08 0.12 0.7 2.2 0.90 0.1 0.8800 1.72 1.17 89 2.6 751 1.1 0.1 0.91 0.14 1.11 0.16 1.96 1.33
1.94 2.98 Clayey 0.69 0.83 0.77 8.33 2.00 3.02 7.01 58.43 0.10 0.89 0.16 0.08 0.12 0.7 2.2 0.89 0.1 0.8800 2.09 1.43 60 2.6 2066 1.1 0.1 0.91 0.39 1.11 0.43 5.31 3.64
2.87 3.11 Clayey 0.68 0.82 0.76 7.56 2.00 3.16 8.65 65.36 0.11 0.89 0.16 0.08 0.12 0.7 2.2 0.89 0.1 0.8800 2.23 1.54 70 2.6 1857 1.1 0.1 0.91 0.35 1.11 0.39 4.71 3.25
3.87 3.30 Clayey 0.67 0.82 0.76 5.90 2.00 3.34 11.32 66.81 0.11 0.89 0.16 0.08 0.12 0.7 2.2 0.89 0.1 0.8800 2.26 1.57 84 2.6 1378 1.1 0.1 0.91 0.25 1.11 0.28 3.45 2.40
2.70 3.43 Clayey 0.67 0.82 0.75 3.87 2.00 3.48 13.69 52.99 0.09 0.88 0.16 0.08 0.12 0.7 2.2 0.89 0.1 0.8800 1.96 1.37 97 2.6 776 1.1 0.1 0.91 0.14 1.11 0.16 1.92 1.34
2.14 3.47 Clayey 0.66 0.81 0.75 3.35 2.00 3.52 14.48 48.54 0.08 0.88 0.16 0.08 0.12 0.7 2.2 0.88 0.1 0.8800 1.70 1.20 100 2.6 622 1.1 0.1 0.91 0.11 1.11 0.13 1.52 1.07

97
98
99
100
101
102
103
104
105
106

1.77 3.36 Clayey 0.65 0.81 0.74 3.77 2.00 3.41 12.56 47.33 0.08 0.87 0.15 0.08 0.12 0.7 2.2 0.88 0.1 0.8800 1.67 1.19 91 2.6 754 1.1 0.1 0.91 0.14 1.11 0.15 1.82 1.29
2.18 3.09 Clayey 0.65 0.80 0.74 6.93 2.00 3.14 8.39 58.19 0.10 0.86 0.15 0.08 0.12 0.7 2.2 0.88 0.1 0.8800 2.02 1.45 68 2.6 1747 1.1 0.1 0.91 0.31 1.11 0.34 4.17 2.99
3.35 3.28 Clayey 0.64 0.80 0.73 5.67 2.00 3.33 11.15 63.25 0.10 0.86 0.15 0.08 0.11 0.7 2.2 0.87 0.1 0.8800 2.12 1.53 83 2.6 1365 1.1 0.1 0.91 0.24 1.11 0.27 3.22 2.33
2.22 3.50 Clayey 0.63 0.80 0.73 3.24 2.00 3.56 15.15 49.13 0.08 0.85 0.15 0.08 0.11 0.7 2.2 0.87 0.1 0.8800 1.69 1.23 100 2.6 602 1.1 0.1 0.91 0.10 1.11 0.12 1.41 1.02
1.29 3.09 Clayey 0.63 0.79 0.72 5.51 2.00 3.15 8.52 46.97 0.08 0.85 0.15 0.08 0.11 0.7 2.2 0.87 0.1 0.8800 1.65 1.21 69 2.6 1334 1.1 0.1 0.91 0.23 1.11 0.26 3.09 2.26
2.28 2.97 Clayey 0.62 0.79 0.72 9.09 2.00 3.03 7.04 63.99 0.10 0.84 0.15 0.08 0.11 0.7 2.2 0.87 0.1 0.8800 2.12 1.57 60 2.6 2509 1.1 0.1 0.91 0.43 1.11 0.47 5.76 4.25
2.25 3.38 Clayey 0.61 0.78 0.71 3.95 2.00 3.44 13.01 51.44 0.09 0.84 0.15 0.08 0.11 0.7 2.2 0.86 0.1 0.8800 1.88 1.40 93 2.6 845 1.1 0.1 0.91 0.14 1.11 0.16 1.92 1.43
3.45 3.42 Clayey 0.61 0.78 0.71 4.39 2.00 3.47 13.56 59.47 0.10 0.83 0.15 0.08 0.11 0.7 2.2 0.86 0.1 0.8800 2.02 1.51 96 2.6 994 1.1 0.1 0.91 0.17 1.11 0.18 2.24 1.68
1.48 3.01 Clayey 0.60 0.78 0.70 6.77 2.00 3.07 7.59 51.36 0.09 0.82 0.15 0.08 0.11 0.7 2.2 0.86 0.1 0.8800 1.88 1.42 64 2.6 1798 1.1 0.1 0.91 0.30 1.11 0.33 4.02 3.04
2 59 3 07 Cl 0 60 0 77 0 70 7 72 2 00 3 13 8 30 64 07 0 10 0 82 0 14 0 08 0 11 0 7 2 2 0 86 0 1 0 8800 2 11 1 61 68 2 6 2134 1 1 0 1 0 91 0 35 1 11 0 39 4 74 3 61106

107
108
109
110
111
112
113
114
115

2.59 3.07 Clayey 0.60 0.77 0.70 7.72 2.00 3.13 8.30 64.07 0.10 0.82 0.14 0.08 0.11 0.7 2.2 0.86 0.1 0.8800 2.11 1.61 68 2.6 2134 1.1 0.1 0.91 0.35 1.11 0.39 4.74 3.61
4.07 3.37 Clayey 0.59 0.77 0.69 5.11 2.00 3.43 12.85 65.67 0.11 0.81 0.14 0.08 0.11 0.7 2.2 0.85 0.1 0.8800 2.15 1.65 92 2.6 1262 1.1 0.1 0.91 0.20 1.11 0.23 2.78 2.13
5.10 3.62 Clayey 0.59 0.77 0.69 3.58 2.00 3.68 17.61 63.14 0.10 0.80 0.14 0.08 0.11 0.7 2.2 0.85 0.1 0.8800 2.09 1.62 100 2.6 746 1.1 0.1 0.91 0.12 1.11 0.13 1.64 1.26
2.51 3.46 Clayey 0.58 0.76 0.68 3.61 2.00 3.52 14.53 52.48 0.09 0.80 0.14 0.08 0.10 0.7 2.2 0.85 0.1 0.8800 1.89 1.47 100 2.6 760 1.1 0.1 0.91 0.12 1.11 0.13 1.66 1.29
1.93 3.40 Clayey 0.57 0.76 0.68 3.68 2.00 3.46 13.43 49.38 0.08 0.79 0.14 0.08 0.10 0.7 2.2 0.85 0.1 0.8800 1.68 1.32 95 2.6 788 1.1 0.1 0.91 0.12 1.11 0.14 1.71 1.34
1.76 3.40 Clayey 0.57 0.75 0.67 3.58 2.00 3.46 13.44 48.14 0.08 0.78 0.14 0.08 0.10 0.7 2.2 0.84 0.1 0.8800 1.66 1.31 96 2.6 758 1.1 0.1 0.91 0.12 1.11 0.13 1.63 1.29
1.98 3.42 Clayey 0.56 0.75 0.67 3.60 2.00 3.48 13.81 49.70 0.08 0.78 0.14 0.08 0.10 0.7 2.2 0.84 0.1 0.8800 1.69 1.35 97 2.6 768 1.1 0.1 0.91 0.12 1.11 0.13 1.65 1.31
2.15 3.47 Clayey 0.56 0.75 0.67 3.42 2.00 3.54 14.75 50.44 0.09 0.77 0.14 0.08 0.10 0.7 2.2 0.84 0.1 0.8800 1.87 1.50 100 2.6 708 1.1 0.1 0.91 0.11 1.11 0.12 1.51 1.22
2.15 3.47 Clayey 0.56 0.75 0.66 3.41 2.00 3.54 14.80 50.50 0.09 0.76 0.14 0.08 0.10 0.7 2.2 0.84 0.1 0.8800 1.87 1.52 100 2.6 708 1.1 0.1 0.91 0.11 1.11 0.12 1.50 1.22
2 20 3 48 Clayey 0 55 0 74 0 66 3 36 2 00 3 55 15 10 50 75 0 09 0 76 0 13 0 08 0 10 0 7 2 2 0 84 0 1 0 8800 1 88 1 54 100 2 6 694 1 1 0 1 0 91 0 10 1 11 0 12 1 47 1 20115

116
117
118
119
120
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124

2.20 3.48 Clayey 0.55 0.74 0.66 3.36 2.00 3.55 15.10 50.75 0.09 0.76 0.13 0.08 0.10 0.7 2.2 0.84 0.1 0.8800 1.88 1.54 100 2.6 694 1.1 0.1 0.91 0.10 1.11 0.12 1.47 1.20
1.97 3.42 Clayey 0.55 0.74 0.65 3.57 2.00 3.49 13.99 49.90 0.08 0.75 0.13 0.08 0.10 0.7 2.2 0.83 0.1 0.8800 1.70 1.40 98 2.6 773 1.1 0.1 0.91 0.12 1.11 0.13 1.63 1.34
2.01 3.35 Clayey 0.54 0.74 0.65 4.03 2.00 3.42 12.69 51.13 0.09 0.74 0.13 0.08 0.09 0.7 2.2 0.83 0.1 0.8800 1.89 1.57 92 2.6 948 1.1 0.1 0.91 0.14 1.11 0.16 1.99 1.66
1.69 2.97 Clayey 0.54 0.73 0.65 7.80 2.00 3.04 7.16 55.87 0.10 0.74 0.13 0.08 0.09 0.7 2.2 0.83 0.1 0.8800 1.97 1.66 61 2.6 1382 1.1 0.1 0.91 0.20 1.11 0.23 2.89 2.43
2.80 3.06 Clayey 0.53 0.73 0.64 8.14 2.00 3.13 8.29 67.46 0.11 0.73 0.13 0.08 0.09 0.7 2.2 0.83 0.1 0.8800 2.23 1.89 68 2.6 1469 1.1 0.1 0.91 0.21 1.11 0.24 3.06 2.59
3.48 3.06 Clayey 0.53 0.73 0.64 9.23 2.00 3.13 8.26 76.18 0.12 0.72 0.13 0.08 0.09 0.7 2.2 0.83 0.1 0.8800 2.49 2.13 67 2.6 1722 1.1 0.1 0.91 0.25 1.11 0.28 3.57 3.05
3.63 3.11 Clayey 0.52 0.72 0.64 8.31 2.00 3.18 9.00 74.77 0.12 0.72 0.13 0.08 0.09 0.7 2.2 0.82 0.1 0.8800 2.45 2.12 72 2.6 1530 1.1 0.1 0.91 0.22 1.11 0.24 3.16 2.73
4.20 3.01 Clayey 0.52 0.72 0.63 11.68 2.00 3.08 7.63 89.09 0.15 0.71 0.13 0.08 0.09 0.7 2.2 0.82 0.1 0.8800 3.02 2.62 64 2.6 2303 1.1 0.1 0.91 0.33 1.11 0.36 4.75 4.13
3.28 2.94 Clayey 0.51 0.72 0.63 11.75 2.00 3.01 6.86 80.64 0.13 0.71 0.13 0.08 0.09 0.7 2.2 0.82 0.1 0.8800 2.67 2.35 59 2.6 2338 1.1 0.1 0.91 0.33 1.11 0.37 4.80 4.21
3 41 3 11 Clayey 0 51 0 71 0 62 8 02 2 00 3 18 9 02 72 34 0 12 0 70 0 12 0 08 0 09 0 7 2 2 0 82 0 1 0 8800 2 40 2 12 72 2 6 1497 1 1 0.1 0.91 0.21 1.11 0.23 3.06 2.71124

125
126
127
128
129
130
131
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3.41 3.11 Clayey 0.51 0.71 0.62 8.02 2.00 3.18 9.02 72.34 0.12 0.70 0.12 0.08 0.09 0.7 2.2 0.82 0.1 0.8800 2.40 2.12 72 2.6 1497 1.1 0.1 0.91 0.21 1.11 0.23 3.06 2.71
3.19 3.24 Clayey 0.51 0.71 0.62 5.88 2.00 3.31 10.94 64.33 0.10 0.69 0.12 0.08 0.08 0.7 2.2 0.82 0.1 0.8800 2.19 1.95 82 2.6 1011 1.1 0.1 0.91 0.14 1.11 0.16 2.06 1.84
2.83 3.26 Clayey 0.50 0.71 0.62 5.39 2.00 3.33 11.24 60.55 0.10 0.69 0.12 0.08 0.08 0.7 2.2 0.81 0.1 0.8800 2.10 1.90 84 2.6 903 1.1 0.1 0.91 0.12 1.11 0.14 1.84 1.66
2.57 3.27 Clayey 0.50 0.71 0.61 5.02 2.00 3.35 11.53 57.84 0.10 0.68 0.12 0.07 0.08 0.7 2.2 0.81 0.1 0.8800 2.06 1.87 85 2.6 821 1.1 0.1 0.91 0.11 1.11 0.12 1.67 1.52
2.09 3.15 Clayey 0.49 0.70 0.61 5.79 2.00 3.23 9.70 56.19 0.10 0.68 0.12 0.07 0.08 0.7 2.2 0.81 0.1 0.8800 2.03 1.87 76 2.6 1012 1.1 0.1 0.91 0.14 1.11 0.15 2.05 1.88
2.46 3.23 Clayey 0.49 0.70 0.61 5.31 2.00 3.31 10.91 57.96 0.10 0.67 0.12 0.07 0.08 0.7 2.2 0.81 0.1 0.8800 2.07 1.92 82 2.6 903 1.1 0.1 0.91 0.12 1.11 0.14 1.82 1.69
2.19 3.25 Clayey 0.49 0.70 0.60 4.92 2.00 3.33 11.20 55.06 0.10 0.66 0.12 0.07 0.08 0.7 2.2 0.81 0.1 0.8800 2.02 1.89 84 2.6 813 1.1 0.1 0.91 0.11 1.11 0.12 1.64 1.53
2.00 3.11 Clayey 0.48 0.69 0.60 6.11 2.00 3.20 9.21 56.27 0.10 0.66 0.12 0.07 0.08 0.7 2.2 0.80 0.1 0.8800 2.05 1.94 73 2.6 1109 1.1 0.1 0.91 0.15 1.11 0.16 2.22 2.10
2.49 3.19 Clayey 0.48 0.69 0.60 5.74 2.00 3.28 10.34 59.39 0.10 0.65 0.12 0.07 0.08 0.7 2.2 0.80 0.1 0.8800 2.11 2.02 79 2.6 1026 1.1 0.1 0.91 0.13 1.11 0.15 2.05 1.96
2.19 2.80 Clayey 0.47 0.69 0.59 12.86 2.00 2.88 5.48 70.40 0.11 0.65 0.11 0.07 0.08 0.7 2.2 0.80 0.1 0.8800 2.40 2.31 51 2.6 2794 1.1 0.1 0.91 0.36 1.11 0.40 5.57 5.37133

134
135
136
137

2.19 2.80 Clayey 0.47 0.69 0.59 12.86 2.00 2.88 5.48 70.40 0.11 0.65 0.11 0.07 0.08 0.7 2.2 0.80 0.1 0.8800 2.40 2.31 51 2.6 2794 1.1 0.1 0.91 0.36 1.11 0.40 5.57 5.37
2.59 2.89 Clayey 0.47 0.69 0.59 11.19 2.00 2.98 6.48 72.49 0.12 0.64 0.11 0.07 0.07 0.7 2.2 0.80 0.1 0.8800 2.46 2.40 57 2.6 2399 1.1 0.1 0.91 0.31 1.11 0.34 4.77 4.65
2.24 3.05 Clayey 0.47 0.68 0.59 7.31 2.00 3.13 8.35 61.03 0.10 0.64 0.11 0.07 0.07 0.7 2.2 0.80 0.1 0.8800 2.16 2.13 68 2.6 1441 1.1 0.1 0.91 0.19 1.11 0.21 2.86 2.81
7.84 3.38 Clayey 0.46 0.68 0.58 7.01 2.00 3.46 13.32 93.37 0.16 0.63 0.11 0.07 0.07 0.7 2.2 0.79 0.1 0.8800 3.34 3.32 95 2.6 1374 1.1 0.1 0.91 0.18 1.11 0.19 2.71 2.70
0.38 1.32 Granular 0.46 0.68 0.58 302.64 52.00 1.27 1.00 302.64 2.66 0.63 0.11 0.07 0.07 0.7 2.2 0.79 0.1 0.0000 0.00 0.00 0 2.6 89169 1.1 0.1 0.91 11.28 1.11 12.53 175.57 176.48
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CPTU‐605 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-3042
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-605
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/28/06
CPT Time: 16:49 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP605.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 69.8 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 0.91 (ft):    3.0 3 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc):   0.30 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐605 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 69.5 2.71 2.71 0.04 1.57 -0.3 1 6 3 6 1.00E-07 111.4 0.018 0 0.018 1.7 1.3 2.2 1 1.7 147.45 1.58 0 3.16 70 3 -9999 -9999 -9999 -9999 -9999 0.18 10 0 36 5420 5420 2116 36 80 149.56 1.49
0.3 0.984 -0.3 68.8 2.37 2.39 0.01 0.52 6.12 1 6 3 5 1.00E-07 111.4 0.055 0 0.055 1.7 1.1 1.9 0.8 1.3 42.68 0.54 0.08 3.03 60.6 3 -9999 -9999 -9999 -9999 -9999 0.156 10 0 110 4740 4780 2116 110 20 42.45 0.43
0.5 1.64 -0.5 68.2 2.38 2.43 0.01 0.41 10.75 1 5 3 5 1.00E-07 111.4 0.091 0 0.091 1.7 1.2 2 0.8 1.3 25.58 0.43 0.14 3 58.3 3 -9999 -9999 -9999 -9999 -9999 0.156 10 0 182 4760 4860 2116 182 20 25.70 0.43
0.7 2.297 -0.7 67.5 2.35 2.41 0.01 0.42 13.26 1 5 3 4 1.00E-07 111.4 0.128 0 0.128 1.7 1.2 2 0.8 1.3 17.82 0.44 0.18 3 58.7 3 -9999 -9999 -9999 -9999 -9999 0.152 5.9 0 256 4700 4820 2116 256 20 17.83 0.44
0.9 2.953 -0.9 66.8 2.36 2.44 0.01 0.41 15.64 1 5 3 4 1.00E-07 111.4 0.164 0 0.164 1.7 1.2 2 0.8 1.3 13.82 0.44 0.21 3 58.4 3 -9999 -9999 -9999 -9999 -9999 0.151 4 0 328 4720 4880 2116 328 20 13.88 0.44
1.1 3.609 -1.1 66.2 2 2.08 0.01 0.48 17.69 1 4 3 3 1.00E-07 111.4 0.201 0.019 0.182 1.7 1 1.7 0.5 2.8 10.33 0.53 0.28 2.63 37 4 -9999 -9999 -9999 -9999 -9999 0.125 2.6 38 402 4000 4160 2116 364 20 10.32 0.53
1.3 4.265 -1.3 65.5 1.9 1.99 0.01 0.5 20.14 1 4 3 3 1.00E-07 111.4 0.238 0.039 0.198 1.7 1 1.6 0.5 2.5 8.87 0.57 0.34 2.7 40.7 4 -9999 -9999 -9999 -9999 -9999 0.117 2.2 79 476 3800 3980 2116 397 20 8.82 0.57
1.5 4.921 -1.5 64.9 1.85 1.95 0.01 0.51 21.99 1 4 3 3 1.00E-07 111.4 0.274 0.06 0.214 1.7 0.9 1.6 0.6 2.3 7.85 0.6 0.37 2.76 43.8 4 -9999 -9999 -9999 -9999 -9999 0.112 1.8 120 548 3700 3900 2116 428 20 7.83 0.60
1.7 5.577 -1.7 64.2 1.79 1.9 0.01 0.53 24.41 1 4 3 3 1.00E-07 111.4 0.311 0.08 0.23 1.7 0.9 1.5 0.6 2.1 6.92 0.63 0.43 2.82 47.2 4 -9999 -9999 -9999 -9999 -9999 0.106 1.6 161 622 3580 3800 2116 461 20 6.89 0.63
1.9 6.234 -1.9 63.6 1.87 1.99 0.01 0.5 26.23 1 4 3 3 1.00E-07 111.4 0.347 0.101 0.246 1.7 1 1.6 0.6 2 6.68 0.61 0.44 2.83 47.7 4 -9999 -9999 -9999 -9999 -9999 0.11 1.5 202 694 3740 3980 2116 492 20 6.68 0.61
2.1 6.89 -2.1 62.9 1.5 1.64 0.01 0.61 28.17 1 3 3 3 1.00E-07 111.4 0.384 0.121 0.262 1.7 0.8 1.3 0.5 1.6 4.77 0.8 0.61 3.01 59.1 3 -9999 -9999 -9999 -9999 -9999 0.083 1.1 243 768 3000 3280 2116 525 20 4.78 0.80
2.3 7.546 -2.3 62.3 1.54 1.68 0.01 0.6 30.31 1 3 3 3 1.00E-07 111.4 0.42 0.142 0.278 1.7 0.8 1.4 0.6 1.6 4.52 0.8 0.64 3.03 60.5 3 -9999 -9999 -9999 -9999 -9999 0.084 1 284 840 3080 3360 2116 556 20 4.53 0.79
2.5 8.202 -2.5 61.6 1.79 1.92 0.01 0.52 28.9 1 4 3 3 1.00E-07 111.4 0.457 0.162 0.294 1.7 0.9 1.6 0.6 1.7 4.99 0.68 0.5 2.97 56.2 3 -9999 -9999 -9999 -9999 -9999 0.098 1.1 325 914 3580 3840 2116 589 20 4.96 0.68
2.7 8.858 -2.7 60.9 1.66 1.79 0.01 0.56 28.14 1 3 2 3 1.00E-07 111.4 0.493 0.183 0.31 1.7 0.9 1.5 0.6 1.5 4.19 0.77 0.54 3.06 62.3 3 -9999 -9999 -9999 -9999 -9999 0.087 0.9 366 986 3320 3580 2116 620 20 4.18 0.77
2.9 9.514 -2.9 60.3 1.52 1.68 0.01 0.75 34.17 1 3 3 3 1.00E-07 111.4 0.53 0.203 0.327 1.7 0.8 1.4 0.6 1.3 3.52 1.09 0.75 3.18 71.7 3 -9999 -9999 -9999 -9999 -9999 0.077 0.8 406 1060 3040 3360 2116 654 20 3.52 0.87
3.1 10.17 -3.1 59.6 1.41 1.57 0.01 0.8 35.49 1 3 3 3 1.00E-07 111.4 0.566 0.224 0.343 1.7 0.8 1.3 0.6 1.2 2.94 1.25 0.88 3.28 79.2 3 -9999 -9999 -9999 -9999 -9999 0.067 0.7 447 1132 2820 3140 2116 685 20 2.93 1.00
3.3 10.827 -3.3 59.0 1.44 1.61 0.02 0.93 37.99 1 3 1 3 1.00E-07 111.4 0.603 0.244 0.359 1.67 0.8 1.3 0.7 1.2 2.82 1.49 0.93 3.33 83.2 3 -9999 -9999 -9999 -9999 -9999 0.067 0.7 488 1206 2880 3220 2116 718 40 2.81 1.99
3.5 11.483 -3.5 58.3 1.55 1.74 0.02 0.87 40.16 1 3 3 3 1.00E-07 111.4 0.64 0.265 0.375 1.63 0.8 1.4 0.7 1.2 2.93 1.37 0.9 3.3 80.7 3 -9999 -9999 -9999 -9999 -9999 0.073 0.7 529 1280 3100 3480 2116 751 40 2.93 1.82
3.7 12.139 -3.7 57.7 1.61 1.82 0.02 1.24 43.45 1 3 1 3 1.00E-07 111.4 0.676 0.285 0.391 1.6 0.9 1.4 0.8 1.3 2.92 1.98 0.94 3.37 86.6 3 -9999 -9999 -9999 -9999 -9999 0.076 0.7 570 1352 3220 3640 2116 782 40 2.93 1.75
3.9 12.795 -3.9 57.0 4.38 4.48 0.14 3.02 22.08 3 3 3 4 5.00E-08 111.4 0.713 0.306 0.407 1.57 4.3 6.7 1.5 3.3 9.26 3.59 0.1 3.07 63.3 3 -9999 -9999 -9999 -9999 -9999 0.251 2.3 611 1426 8760 8960 2116 815 280 9.25 3.72
4.1 13.451 -4.1 56.3 6.2 6.26 0.14 2.28 13.74 4 4 5 5 5.00E-07 114.6 0.75 0.326 0.423 1.54 4 6.1 1.9 4.1 13.01 2.59 0.02 2.87 49.9 4 -9999 -9999 -9999 -9999 -9999 0.367 3.7 652 1500 12400 12520 2116 848 280 13.00 2.54
4.3 14.107 -4.3 55.7 10.7 10.76 0.36 3.38 14.18 4 4 6 5 5.00E-07 114.6 0.787 0.347 0.441 1.51 6.9 10.4 3 6.7 22.65 3.64 0.01 2.77 44 4 -9999 -9999 -9999 -9999 -9999 0.665 8.6 693 1574 21400 21520 2116 881 720 22.64 3.61
4.5 14.764 -4.5 55.0 42.05 41.99 1.95 4.64 -13.15 4 9 8 6 5.00E-07 114.6 0.825 0.367 0.458 1.48 26.8 39.6 -9999 -9999 89.95 4.74 -0.02 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 2.744 10 734 1650 84100 83980 2116 916 3900 89.89 4.74

Conetec Data
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AT AU AV AW AX AY AZ BA BB BC BD BE BF BG BH BI BJ BK BL BM BN BO BP BQ BR BS BT BU BV BW BX BY BZ CA CB CC CD CE CF CG CH

CPTU‐605 Liquefaction Analysis

text

006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐605 Liquefaction Analysis

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75   Col‐76   Col‐77   Col‐78   Col‐79   Col‐80   Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel = No f crest accel = No if crest accel = (%) (%) Nkt 1.1 No f crest accel 
2.0 Amplification 2 0.02 Amplification 2 10 0.02 Amplification 2

1.90 19.51 1.49 2.59 44.06 1.49 2.30 Granular 58.78 7.67 17.32 19.64 2.00 2.59 3.24 63.71 0.10 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.02 0.9600 10.43 5.27 35 2.6 538 1.1 0.02 0.99 9.43 1.11 10.48 146.51 74.10
2.03 9.68 0.43 2.63 17.49 0.43 2.38 Very Silty 19.24 4.39 7.92 17.90 2.00 2.38 2.25 40.28 0.08 1.00 0.21 0.07 0.14 0.7 2.2 2.43 0.02 0.9600 5.40 2.79 26 2.6 467 1.1 0.02 0.99 2.68 1.11 2.98 41.64 21.55
2.23 7.54 0.43 2.73 12.31 0.43 2.53 Very Silty 11.63 3.41 5.57 12.79 2.00 2.53 2.91 37.22 0.07 1.00 0.21 0.07 0.13 0.7 2.2 2.09 0.02 0.9600 4.49 2.38 32 2.6 468 1.1 0.02 0.99 1.62 1.11 1.80 25.24 13.38
2.38 6.20 0.44 2.81 9.46 0.44 2.64 Very Silty 8.27 2.88 4.39 9.99 2.00 2.64 3.57 35.69 0.07 1.00 0.20 0.07 0.13 0.7 2.2 1.88 0.02 0.9600 3.99 2.17 37 2.6 456 1.1 0.02 0.99 1.12 1.11 1.25 17.54 9.53
2.48 5.46 0.44 2.87 7.93 0.44 2.71 Very Silty 6.45 2.54 3.69 8.50 2.00 2.71 4.08 34.70 0.07 1.00 0.20 0.07 0.13 0.7 2.2 1.75 0.02 0.9600 3.66 2.04 41 2.6 455 1.1 0.02 0.99 0.88 1.11 0.97 13.67 7.61
2.63 4.28 0.53 2.99 6.09 0.53 2.85 Clayey 5.81 2.41 3.43 11.43 2.00 2.63 3.53 40.33 0.08 0.99 0.19 0.08 0.14 0.7 2.2 1.70 0.02 0.9600 3.43 1.96 37 2.6 376 1.1 0.02 0.99 0.65 1.11 0.72 9.22 5.27
2.71 3.82 0.57 3.05 5.34 0.57 2.91 Clayey 5.33 2.31 3.23 10.02 2.00 2.71 4.04 40.54 0.08 0.99 0.19 0.09 0.14 0.7 2.2 1.65 0.02 0.9600 3.09 1.82 41 2.6 350 1.1 0.02 0.99 0.56 1.11 0.62 7.27 4.27
2.76 3.52 0.60 3.09 4.85 0.60 2.96 Clayey 4.94 2.22 3.06 9.11 2.00 2.76 4.47 40.72 0.08 0.99 0.18 0.09 0.15 0.7 2.2 1.62 0.02 0.9600 2.84 1.71 44 2.6 335 1.1 0.02 0.99 0.49 1.11 0.55 6.05 3.65
2.82 3.22 0.63 3.13 4.36 0.63 3.01 Clayey 4.59 2.14 2.90 8.24 2.00 2.82 4.98 40.99 0.08 0.99 0.18 0.10 0.15 0.7 2.2 1.58 0.02 0.9600 2.65 1.64 47 2.6 318 1.1 0.02 0.99 0.43 1.11 0.48 5.06 3.14
2.83 3.22 0.61 3.13 4.31 0.61 3.01 Clayey 4.30 2.07 2.78 8.09 2.00 2.83 5.04 40.77 0.08 0.99 0.17 0.10 0.16 0.7 2.2 1.55 0.02 0.9600 2.48 1.58 48 2.6 329 1.1 0.02 0.99 0.42 1.11 0.47 4.70 3.00
3.01 2.38 0.80 3.29 3.15 0.80 3.18 Clayey 4.03 2.01 2.65 6.24 2.00 3.01 6.82 42.61 0.08 0.99 0.17 0.10 0.16 0.7 2.2 1.52 0.02 0.9600 2.40 1.58 59 2.6 251 1.1 0.02 0.99 0.30 1.11 0.34 3.25 2.14
3.03 2.32 0.79 3.30 3.03 0.79 3.19 Clayey 3.80 1.95 2.55 6.04 2.00 3.03 7.07 42.68 0.08 0.98 0.16 0.11 0.16 0.7 2.2 1.49 0.02 0.9600 2.29 1.55 60 2.6 252 1.1 0.02 0.99 0.29 1.11 0.32 2.99 2.02
2.97 2.62 0.68 3.23 3.38 0.68 3.12 Clayey 3.59 1.89 2.45 6.52 2.00 2.97 6.39 41.65 0.08 0.98 0.16 0.11 0.16 0.7 2.2 1.47 0.02 0.9600 2.17 1.52 56 2.6 293 1.1 0.02 0.99 0.31 1.11 0.35 3.19 2.23
3.06 2.26 0.77 3.31 2.89 0.77 3.21 Clayey 3.41 1.85 2.36 5.77 2.00 3.06 7.39 42.65 0.08 0.98 0.15 0.11 0.15 0.7 2.2 1.44 0.02 0.9600 2.11 1.52 62 2.6 259 1.1 0.02 0.99 0.26 1.11 0.29 2.63 1.90
3.15 1.96 0.87 3.38 2.47 0.87 3.29 Clayey 3.24 1.80 2.28 5.14 2.00 3.15 8.50 43.72 0.08 0.98 0.15 0.11 0.15 0.7 2.2 1.42 0.02 0.9600 2.06 1.54 69 2.6 230 1.1 0.02 0.99 0.22 1.11 0.25 2.17 1.62
3.24 1.67 1.00 3.47 2.09 1.00 3.38 Clayey 3.09 1.76 2.20 4.59 2.00 3.24 9.82 45.06 0.08 0.98 0.14 0.12 0.15 0.7 2.2 1.40 0.02 0.9600 2.03 1.57 76 2.6 201 1.1 0.02 0.99 0.19 1.11 0.21 1.78 1.37
3.38 1.63 1.99 3.59 2.03 1.99 3.51 Clayey 2.95 1.72 2.13 4.49 2.00 3.38 12.02 53.95 0.09 0.98 0.14 0.12 0.15 0.7 2.2 1.38 0.02 0.9600 2.35 1.88 88 2.6 201 1.1 0.02 0.99 0.18 1.11 0.20 1.67 1.34
3.35 1.75 1.82 3.55 2.15 1.82 3.47 Clayey 2.82 1.68 2.07 4.64 2.00 3.35 11.47 53.16 0.09 0.98 0.13 0.12 0.14 0.7 2.2 1.36 0.02 0.9600 2.28 1.89 85 2.6 220 1.1 0.02 0.99 0.18 1.11 0.21 1.73 1.43
3.34 1.78 1.75 3.54 2.17 1.75 3.46 Clayey 2.71 1.65 2.01 4.66 2.00 3.34 11.36 52.88 0.09 0.97 0.13 0.12 0.14 0.7 2.2 1.35 0.02 0.9600 2.21 1.91 85 2.6 229 1.1 0.02 0.99 0.18 1.11 0.21 1.70 1.47
3.08 5.74 3.72 3.25 6.94 3.72 3.18 Clayey 2.60 1.61 1.95 11.00 2.00 3.08 7.66 84.19 0.14 0.97 0.12 0.12 0.14 0.7 2.2 1.33 0.02 0.9600 3.13 2.81 64 2.6 753 1.1 0.02 0.99 0.58 1.11 0.65 5.32 4.78
2.86 8.23 2.54 3.03 9.88 2.54 2.96 Clayey 2.50 1.58 1.90 14.77 2.00 2.86 5.34 78.81 0.13 0.97 0.12 0.12 0.13 0.7 2.2 1.32 0.02 0.9600 2.84 2.66 50 2.6 1102 1.1 0.02 0.99 0.82 1.11 0.91 7.41 6.94
2.76 14.61 3.61 2.91 17.41 3.61 2.85 Clayey 2.40 1.55 1.85 24.43 2.00 2.76 4.48 109.36 0.20 0.97 0.11 0.12 0.13 0.7 2.2 1.30 0.02 0.9600 4.47 4.37 44 2.6 1995 1.1 0.02 0.99 1.43 1.11 1.59 12.80 12.52
2.43 59.14 4.74 2.54 69.92 4.74 2.50 Granular 2.31 1.52 1.80 60.32 4.00 2.54 3.01 181.33 0.63 0.97 0.11 0.12 0.12 0.7 2.2 1.29 0.02 0.9600 13.80 14.12 33 2.6 8233 1.1 0.02 0.99 5.67 1.11 6.30 50.48 51.65

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)
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CPTU‐606 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-3015
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-606
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/28/06
CPT Time: 15:55 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP606.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 69.4 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 1.07 (ft): 3.5 3.5 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐606 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 69.1 2.29 2.29 0.01 0.55 1.27 1 6 3 6 1.00E-07 111.4 0.018 0 0.018 1.7 1.1 1.9 0.8 1.3 124.4 0.55 0.02 3.05 62.2 3 -9999 -9999 -9999 -9999 -9999 0.152 10 0 36 4580 4580 2116 36 20 126.22 0.44
0.3 0.984 -0.3 68.4 2.52 2.54 0.01 0.49 2.78 1 6 3 6 1.00E-07 111.4 0.055 0 0.055 1.7 1.2 2.1 0.8 1.4 45.27 0.5 0.04 3 58.5 3 -9999 -9999 -9999 -9999 -9999 0.165 10 0 110 5040 5080 2116 110 20 45.18 0.40
0.5 1.64 -0.5 67.8 2.24 2.27 0.01 0.44 8.36 1 5 3 5 1.00E-07 111.4 0.091 0 0.091 1.7 1.1 1.9 0.8 1.3 23.89 0.46 0.12 3.03 60.7 3 -9999 -9999 -9999 -9999 -9999 0.146 9.4 0 182 4480 4540 2116 182 20 23.95 0.46
0.7 2.297 -0.7 67.1 1.92 1.97 0.01 0.51 11.68 1 5 3 4 1.00E-07 111.4 0.128 0 0.128 1.7 0.9 1.6 0.7 1.2 14.42 0.54 0.2 3.11 66.5 3 -9999 -9999 -9999 -9999 -9999 0.123 4.3 0 256 3840 3940 2116 256 20 14.39 0.54
0.9 2.953 -0.9 66.4 1.92 1.98 0.01 0.51 13.83 1 4 3 3 1.00E-07 111.4 0.164 0 0.164 1.7 1 1.6 0.5 3 11.07 0.55 0.24 2.61 35.8 4 -9999 -9999 -9999 -9999 -9999 0.121 2.9 0 328 3840 3960 2116 328 20 11.07 0.55
1.1 3.609 -1.1 65.8 1.77 1.86 0.01 0.54 17.64 1 4 3 3 1.00E-07 111.4 0.201 0.003 0.198 1.7 0.9 1.5 0.5 2.4 8.38 0.61 0.33 2.74 42.4 4 -9999 -9999 -9999 -9999 -9999 0.11 2 7 402 3540 3720 2116 395 20 8.40 0.60
1.3 4.265 -1.3 65.1 1.65 1.74 0.01 0.58 19.53 1 4 3 3 1.00E-07 111.4 0.238 0.024 0.214 1.7 0.8 1.4 0.5 2.1 7.02 0.67 0.39 2.82 47.4 4 -9999 -9999 -9999 -9999 -9999 0.1 1.6 48 476 3300 3480 2116 428 20 7.01 0.67
1.5 4.921 -1.5 64.5 1.61 1.71 0.01 0.59 20.68 1 4 3 3 1.00E-07 111.4 0.274 0.044 0.23 1.7 0.8 1.4 0.5 2 6.25 0.7 0.42 2.88 50.6 4 -9999 -9999 -9999 -9999 -9999 0.096 1.4 89 548 3220 3420 2116 459 20 6.25 0.70
1.7 5.577 -1.7 63.8 1.58 1.69 0.01 0.59 22.61 1 4 2 3 1.00E-07 111.4 0.311 0.065 0.246 1.7 0.8 1.4 0.5 1.8 5.6 0.73 0.47 2.93 53.8 4 -9999 -9999 -9999 -9999 -9999 0.092 1.2 130 622 3160 3380 2116 492 20 5.60 0.73
1.9 6.234 -1.9 63.2 1.55 1.67 0.02 0.9 24.51 1 3 2 3 1.00E-07 111.4 0.347 0.085 0.262 1.7 0.8 1.4 0.6 1.8 5.04 1.14 0.52 3.05 61.8 3 -9999 -9999 -9999 -9999 -9999 0.088 1.1 171 694 3100 3340 2116 523 40 5.06 1.51
2.1 6.89 -2.1 62.5 1.3 1.42 0.02 1.42 25.88 1 3 3 3 1.00E-07 111.4 0.384 0.106 0.278 1.7 0.7 1.2 0.6 1.5 3.72 1.94 0.68 3.27 78.5 3 -9999 -9999 -9999 -9999 -9999 0.069 0.8 212 768 2600 2840 2116 556 40 3.72 1.93
2.3 7.546 -2.3 61.9 1.47 1.6 0.02 1.25 28.2 1 3 3 3 1.00E-07 111.4 0.42 0.126 0.294 1.7 0.8 1.3 0.6 1.6 4.02 1.69 0.64 3.21 73.9 3 -9999 -9999 -9999 -9999 -9999 0.079 0.9 252 840 2940 3200 2116 588 40 4.02 1.69
2.5 8.202 -2.5 61.2 1.55 1.69 0.02 1.19 30.06 1 3 3 3 1.00E-07 111.4 0.457 0.147 0.31 1.7 0.8 1.4 0.6 1.5 3.98 1.63 0.64 3.21 73.6 3 -9999 -9999 -9999 -9999 -9999 0.082 0.9 293 914 3100 3380 2116 621 40 3.97 1.62
2.7 8.858 -2.7 60.5 1.68 1.83 0.02 1.1 31.26 1 3 3 3 1.00E-07 111.4 0.493 0.167 0.326 1.7 0.9 1.5 0.7 1.6 4.09 1.5 0.61 3.18 71.5 3 -9999 -9999 -9999 -9999 -9999 0.089 0.9 334 986 3360 3660 2116 652 40 4.10 1.50
2.9 9.514 -2.9 59.9 1.7 1.85 0.02 1.08 33.05 1 3 3 3 1.00E-07 111.4 0.53 0.188 0.342 1.7 0.9 1.5 0.7 1.5 3.86 1.52 0.64 3.21 73.4 3 -9999 -9999 -9999 -9999 -9999 0.088 0.9 375 1060 3400 3700 2116 685 40 3.86 1.52
3.1 10.17 -3.1 59.2 1.76 1.91 0.02 1.18 33.12 1 3 3 3 1.00E-07 111.4 0.566 0.208 0.358 1.67 0.9 1.5 0.7 1.5 3.76 1.68 0.61 3.24 75.8 3 -9999 -9999 -9999 -9999 -9999 0.09 0.9 416 1132 3520 3820 2116 716 40 3.76 1.49
3.3 10.827 -3.3 58.6 1.73 1.89 0.02 1.19 34.97 1 3 3 3 1.00E-07 111.4 0.603 0.229 0.374 1.63 0.9 1.5 0.7 1.4 3.44 1.75 0.67 3.28 79.3 3 -9999 -9999 -9999 -9999 -9999 0.086 0.8 457 1206 3460 3780 2116 749 40 3.44 1.55
3.5 11.483 -3.5 57.9 1.84 2 0.03 1.25 35.22 1 3 3 3 1.00E-07 111.4 0.64 0.249 0.39 1.6 1 1.5 0.8 1.4 3.5 1.84 0.62 3.28 79.5 3 -9999 -9999 -9999 -9999 -9999 0.091 0.8 498 1280 3680 4000 2116 782 60 3.48 2.21
3.7 12.139 -3.7 57.3 1.81 1.99 0.03 1.26 39.34 1 3 3 3 1.00E-07 111.4 0.676 0.27 0.406 1.57 1 1.5 0.8 1.4 3.24 1.91 0.73 3.32 82.6 3 -9999 -9999 -9999 -9999 -9999 0.088 0.8 539 1352 3620 3980 2116 813 60 3.23 2.28
3.9 12.795 -3.9 56.6 1.98 2.17 0.03 1.27 40.96 1 3 3 3 1.00E-07 111.4 0.713 0.29 0.422 1.54 1 1.6 0.9 1.4 3.45 1.89 0.68 3.29 80.4 3 -9999 -9999 -9999 -9999 -9999 0.097 0.8 580 1426 3960 4340 2116 846 60 3.44 2.06
4.1 13.451 -4.1 55.9 2.13 2.33 0.03 1.18 43.54 1 3 3 3 1.00E-07 111.4 0.749 0.311 0.439 1.51 1.1 1.7 0.9 1.5 3.6 1.74 0.66 3.26 77.7 3 -9999 -9999 -9999 -9999 -9999 0.105 0.8 621 1498 4260 4660 2116 877 60 3.61 1.90
4.3 14.107 -4.3 55.3 2.43 2.65 0.03 1.14 46.6 1 3 3 3 1.00E-07 111.4 0.786 0.331 0.455 1.48 1.3 1.9 1 1.6 4.09 1.62 0.6 3.19 72.6 3 -9999 -9999 -9999 -9999 -9999 0.124 0.9 662 1572 4860 5300 2116 910 60 4.10 1.61
4.5 14.764 -4.5 54.6 2.56 2.78 0.03 1.08 47.85 1 3 3 3 1.00E-07 111.4 0.822 0.352 0.471 1.46 1.3 1.9 1 1.6 4.16 1.54 0.58 3.18 71.4 3 -9999 -9999 -9999 -9999 -9999 0.131 0.9 703 1644 5120 5560 2116 941 60 4.16 1.53
4.7 15.42 -4.7 54.0 2.59 2.81 0.03 1.07 48.56 1 3 3 3 1.00E-07 111.4 0.859 0.372 0.487 1.43 1.3 1.9 1 1.5 4.02 1.54 0.58 3.19 72.4 3 -9999 -9999 -9999 -9999 -9999 0.13 0.9 744 1718 5180 5620 2116 974 60 4.01 1.54
4.9 16.076 -4.9 53.3 2.8 3.04 0.03 0.99 51.11 1 3 3 3 1.00E-07 111.4 0.895 0.393 0.503 1.41 1.5 2.1 1.1 1.6 4.26 1.4 0.56 3.15 69.3 3 -9999 -9999 -9999 -9999 -9999 0.143 1 785 1790 5600 6080 2116 1005 60 4.27 1.40
5.1 16.732 -5.1 52.7 2.7 2.94 0.03 0.94 50.67 1 3 3 3 1.00E-07 111.4 0.932 0.413 0.519 1.39 1.4 2 1.1 1.5 3.87 1.37 0.58 3.19 71.9 3 -9999 -9999 -9999 -9999 -9999 0.134 0.9 826 1864 5400 5880 2116 1038 60 3.87 1.49
5.3 17.388 -5.3 52.0 2.76 3.01 0.03 1 53 1 3 3 3 1.00E-07 111.4 0.968 0.434 0.535 1.37 1.4 2 1.1 1.5 3.82 1.47 0.6 3.2 73.3 3 -9999 -9999 -9999 -9999 -9999 0.136 0.9 867 1936 5520 6020 2116 1069 60 3.82 1.47
5.5 18.044 -5.5 51.4 3 3.26 0.03 0.92 54.57 1 3 3 3 1.00E-07 111.4 1.005 0.454 0.551 1.35 1.6 2.1 1.2 1.5 4.09 1.33 0.55 3.16 69.8 3 -9999 -9999 -9999 -9999 -9999 0.15 0.9 908 2010 6000 6520 2116 1102 60 4.09 1.33
5.7 18.701 -5.7 50.7 2.96 3.21 0.03 0.94 54.74 1 3 3 3 1.00E-07 111.4 1.042 0.475 0.567 1.33 1.5 2 1.2 1.5 3.83 1.38 0.57 3.19 72.3 3 -9999 -9999 -9999 -9999 -9999 0.145 0.9 949 2084 5920 6420 2116 1135 60 3.82 1.38
5.9 19.357 -5.9 50.0 3.26 3.53 0.06 1.56 58.17 1 3 3 3 1.00E-07 111.4 1.078 0.495 0.583 1.31 1.7 2.2 1.4 1.7 4.21 2.25 0.54 3.25 77 3 -9999 -9999 -9999 -9999 -9999 0.164 0.9 989 2156 6520 7060 2116 1167 120 4.20 2.45
6.1 20.013 -6.1 49.4 3.36 3.59 0.04 1.19 50.39 1 3 3 3 1.00E-07 111.4 1.115 0.516 0.599 1.29 1.7 2.2 1.3 1.6 4.14 1.72 0.43 3.2 73.2 3 -9999 -9999 -9999 -9999 -9999 0.165 0.9 1030 2230 6720 7180 2116 1200 80 4.13 1.62
6.3 20.669 -6.3 48.7 3.15 3.44 0.03 0.8 62.45 1 3 3 3 1.00E-07 111.4 1.151 0.536 0.615 1.28 1.6 2.1 1.3 1.4 3.72 1.2 0.62 3.18 71.2 3 -9999 -9999 -9999 -9999 -9999 0.153 0.9 1071 2302 6300 6880 2116 1231 60 3.72 1.31
6.5 21.325 -6.5 48.1 3 3.31 0.02 0.61 66.24 1 3 3 3 1.00E-07 111.4 1.188 0.557 0.631 1.26 1.6 2 1.2 1.3 3.37 0.94 0.71 3.18 71.2 3 -9999 -9999 -9999 -9999 -9999 0.142 0.8 1112 2376 6000 6620 2116 1264 40 3.36 0.94
6.7 21.981 -6.7 47.4 3.12 3.44 0.02 0.58 68.81 1 3 3 3 1.00E-07 111.4 1.224 0.577 0.647 1.24 1.6 2 1.2 1.3 3.42 0.91 0.71 3.16 70.2 3 -9999 -9999 -9999 -9999 -9999 0.148 0.8 1153 2448 6240 6880 2116 1295 40 3.42 0.90
6.9 22.638 -6.9 46.8 3.31 3.64 0.02 0.55 70.76 1 1 3 3 1.00E-07 111.4 1.261 0.598 0.663 1.23 1.7 2.1 -9999 -9999 3.58 0.84 0.68 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.158 0.8 1194 2522 6620 7280 2116 1328 40 3.58 0.84
7.1 23.294 -7.1 46.1 3.75 4.09 0.02 0.49 71.91 1 1 3 3 1.00E-07 111.4 1.297 0.618 0.679 1.21 2 2.4 -9999 -9999 4.11 0.72 0.58 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.186 0.9 1235 2594 7500 8180 2116 1359 40 4.11 0.72
7.3 23.95 -7.3 45.5 3.77 4.12 0.02 0.49 74.22 1 1 3 3 1.00E-07 111.4 1.334 0.639 0.695 1.2 2 2.4 -9999 -9999 4 0.72 0.6 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.186 0.9 1276 2668 7540 8240 2116 1392 40 4.00 0.72
7.5 24.606 -7.5 44.8 3.47 3.82 0.02 0.52 76.2 1 1 3 3 1.00E-07 111.4 1.371 0.659 0.712 1.19 1.8 2.2 -9999 -9999 3.45 0.82 0.7 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.163 0.8 1317 2742 6940 7640 2116 1425 40 3.44 0.82
7.7 25.262 -7.7 44.1 3.9 4.28 0.02 0.41 80.32 1 1 3 3 1.00E-07 111.4 1.407 0.679 0.728 1.17 2 2.4 -9999 -9999 3.94 0.61 0.64 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.191 0.9 1358 2814 7800 8560 2116 1456 40 3.95 0.70
7.9 25.918 -7.9 43.5 15.65 15.92 0.24 1.51 57.99 6 4 5 5 5.00E-05 114.6 1.444 0.7 0.744 1.16 6.1 7.1 4.2 5.3 19.46 1.66 0.08 2.61 36 4 30 34 -0.06 -9999 -9999 0.965 6.8 1399 2888 31300 31840 2116 1489 480 19.44 1.66
8.1 26.574 -8.1 42.8 11.83 12.14 0.06 0.5 66.25 6 5 5 4 5.00E-05 114.6 1.482 0.72 0.761 1.15 4.7 5.3 3 3.6 14.01 0.56 0.13 2.53 32 5 30 32 0.05 -9999 -9999 0.711 4.1 1440 2964 23660 24280 2116 1524 120 13.99 0.56
8.3 27.231 -8.3 42.2 25 25.71 0.26 1.01 152.46 7 5 5 5 5.00E-04 117.7 1.52 0.741 0.779 1.13 8.2 9.3 6 6.9 31.06 1.08 0.17 2.37 25.3 5 31.3 36 -0.07 -9999 -9999 -9999 -9999 1481 3040 50000 51420 2116 1559 520 31.03 1.07
8.5 27.887 -8.5 41.5 31.4 32.29 0.45 1.38 189.42 7 5 5 5 5.00E-04 117.7 1.558 0.761 0.797 1.12 10.3 11.5 7.5 8.6 38.55 1.45 0.17 2.37 25.1 5 37.5 38 -0.11 3.488 112.6 -9999 -9999 1522 3116 62800 64580 2116 1594 900 38.55 1.46
8.7 28.543 -8.7 40.9 74.89 74.95 1.43 1.91 13.83 7 5 8 6 5.00E-04 117.7 1.597 0.782 0.815 1.11 23.9 26.5 16 18.1 89.98 1.95 0 2.17 18.1 5 61.3 42 -0.25 2.331 174.7 -9999 -9999 1563 3194 149780 149900 2116 1631 2860 89.93 1.95
8.9 29.199 -8.9 40.2 72.4 72.39 2.37 3.27 -2.56 6 5 8 6 5.00E-05 114.6 1.635 0.802 0.833 1.1 27.7 30.4 16.7 18.7 84.95 3.34 -0.01 2.35 24.6 5 60 42 -0.34 2.38 172.3 4.717 10 1604 3270 144800 144780 2116 1666 4740 84.92 3.35
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CPTU‐606 Liquefaction Analysis

text

006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐606 Liquefaction Analysis

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75   Col‐76   Col‐77   Col‐78   Col‐79   Col‐80  Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel = No if crest accel = No if crest accel = (%) (%) Nkt 1.1 No f crest accel 
2.0 Amplification 2 0.02 Amplification 2 10 0.02 Amplification 2

1.62 16.46 0.44 2.41 37.19 0.44 2.09 Granular 58.78 7.67 17.32 16.59 2.00 2.41 2.37 39.28 0.07 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.02 0.9600 7.45 3.75 27 2.6 454 1.1 0.02 0.99 7.96 1.11 8.85 123.65 62.18
1.99 10.30 0.40 2.59 18.61 0.40 2.35 Granular 19.24 4.39 7.92 10.53 2.00 2.59 3.28 34.50 0.07 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.02 0.9600 5.05 2.57 35 2.6 497 1.1 0.02 0.99 2.85 1.11 3.17 44.31 22.54
2.27 7.02 0.46 2.77 11.47 0.46 2.57 Very Silty 11.63 3.41 5.57 11.95 2.00 2.57 3.13 37.38 0.07 1.00 0.21 0.07 0.14 0.7 2.2 2.09 0.02 0.9600 4.50 2.31 34 2.6 436 1.1 0.02 0.99 1.51 1.11 1.68 23.52 12.10
2.50 5.01 0.54 2.93 7.64 0.54 2.76 Very Silty 8.27 2.88 4.39 8.17 2.00 2.76 4.44 36.22 0.07 1.00 0.21 0.07 0.14 0.7 2.2 1.88 0.02 0.9600 4.01 2.09 44 2.6 368 1.1 0.02 0.99 0.91 1.11 1.01 14.15 7.37
2.61 4.36 0.55 2.99 6.33 0.55 2.84 Clayey 6.45 2.54 3.69 12.07 2.00 2.61 3.38 40.84 0.08 1.00 0.21 0.07 0.14 0.7 2.2 1.75 0.02 0.9600 3.93 2.07 36 2.6 363 1.1 0.02 0.99 0.70 1.11 0.78 10.91 5.75
2.74 3.63 0.60 3.08 5.08 0.60 2.94 Clayey 5.35 2.31 3.24 9.41 2.00 2.74 4.26 40.11 0.08 0.99 0.21 0.07 0.14 0.7 2.2 1.65 0.02 0.9600 3.63 1.94 42 2.6 332 1.1 0.02 0.99 0.53 1.11 0.59 8.14 4.34
2.82 3.16 0.67 3.15 4.34 0.67 3.02 Clayey 4.94 2.22 3.06 8.13 2.00 2.82 4.99 40.55 0.08 0.99 0.20 0.08 0.15 0.7 2.2 1.61 0.02 0.9600 3.26 1.76 47 2.6 300 1.1 0.02 0.99 0.44 1.11 0.49 6.24 3.37
2.88 2.91 0.70 3.19 3.95 0.70 3.06 Clayey 4.61 2.15 2.91 7.45 2.00 2.88 5.48 40.81 0.08 0.99 0.20 0.08 0.15 0.7 2.2 1.58 0.02 0.9600 2.99 1.63 51 2.6 287 1.1 0.02 0.99 0.39 1.11 0.44 5.19 2.84
2.93 2.70 0.73 3.22 3.62 0.73 3.11 Clayey 4.30 2.07 2.77 6.86 2.00 2.93 5.98 41.06 0.08 0.99 0.20 0.09 0.16 0.7 2.2 1.55 0.02 0.9600 2.78 1.54 54 2.6 276 1.1 0.02 0.99 0.35 1.11 0.39 4.40 2.43
3.10 2.51 1.51 3.37 3.32 1.51 3.26 Clayey 4.04 2.01 2.66 6.38 2.00 3.10 7.93 50.59 0.09 0.99 0.20 0.09 0.17 0.7 2.2 1.52 0.02 0.9600 3.16 1.77 65 2.6 265 1.1 0.02 0.99 0.32 1.11 0.35 3.79 2.12
3.27 1.91 1.93 3.53 2.49 1.93 3.42 Clayey 3.80 1.95 2.55 5.10 2.00 3.27 10.21 52.12 0.09 0.99 0.19 0.10 0.17 0.7 2.2 1.49 0.02 0.9600 3.02 1.71 78 2.6 207 1.1 0.02 0.99 0.23 1.11 0.26 2.68 1.52
3.21 2.12 1.69 3.46 2.73 1.69 3.36 Clayey 3.60 1.90 2.45 5.45 2.00 3.21 9.41 51.27 0.09 0.98 0.19 0.10 0.17 0.7 2.2 1.47 0.02 0.9600 2.85 1.64 74 2.6 236 1.1 0.02 0.99 0.25 1.11 0.28 2.80 1.61
3.21 2.15 1.62 3.45 2.75 1.62 3.35 Clayey 3.41 1.85 2.36 5.45 2.00 3.21 9.35 50.93 0.09 0.98 0.19 0.10 0.18 0.7 2.2 1.44 0.02 0.9600 2.72 1.59 74 2.6 247 1.1 0.02 0.99 0.25 1.11 0.28 2.69 1.57
3.18 2.28 1.50 3.41 2.88 1.50 3.32 Clayey 3.25 1.80 2.28 5.62 2.00 3.18 8.96 50.34 0.09 0.98 0.19 0.11 0.18 0.7 2.2 1.42 0.02 0.9600 2.60 1.54 71 2.6 267 1.1 0.02 0.99 0.26 1.11 0.29 2.71 1.60
3.21 2.19 1.52 3.43 2.75 1.52 3.34 Clayey 3.09 1.76 2.20 5.40 2.00 3.21 9.33 50.43 0.09 0.98 0.18 0.11 0.18 0.7 2.2 1.40 0.02 0.9600 2.51 1.50 73 2.6 264 1.1 0.02 0.99 0.24 1.11 0.27 2.49 1.49
3.21 2.18 1.49 3.43 2.71 1.49 3.34 Clayey 2.96 1.72 2.14 5.34 2.00 3.21 9.43 50.33 0.09 0.98 0.18 0.11 0.18 0.7 2.2 1.38 0.02 0.9600 2.43 1.47 74 2.6 269 1.1 0.02 0.99 0.24 1.11 0.26 2.38 1.44
3.26 2.04 1.55 3.46 2.52 1.55 3.38 Clayey 2.83 1.68 2.07 5.05 2.00 3.26 10.05 50.72 0.09 0.98 0.18 0.11 0.18 0.7 2.2 1.37 0.02 0.9600 2.36 1.45 77 2.6 257 1.1 0.02 0.99 0.22 1.11 0.24 2.14 1.32
3.32 2.11 2.21 3.51 2.58 2.21 3.43 Clayey 2.71 1.65 2.01 5.12 2.00 3.32 11.02 56.40 0.10 0.98 0.18 0.11 0.18 0.7 2.2 1.35 0.02 0.9600 2.41 1.50 83 2.6 272 1.1 0.02 0.99 0.22 1.11 0.24 2.13 1.33
3.35 2.00 2.28 3.54 2.43 2.28 3.47 Clayey 2.60 1.61 1.95 4.90 2.00 3.35 11.58 56.72 0.10 0.97 0.17 0.12 0.18 0.7 2.2 1.33 0.02 0.9600 2.35 1.49 86 2.6 263 1.1 0.02 0.99 0.20 1.11 0.23 1.96 1.24
3.31 2.18 2.06 3.49 2.62 2.06 3.42 Clayey 2.50 1.58 1.90 5.13 2.00 3.31 10.87 55.74 0.10 0.97 0.17 0.12 0.18 0.7 2.2 1.32 0.02 0.9600 2.28 1.46 82 2.6 291 1.1 0.02 0.99 0.22 1.11 0.24 2.06 1.32
3.28 2.32 1.90 3.45 2.77 1.90 3.38 Clayey 2.41 1.55 1.85 5.31 2.00 3.28 10.35 54.98 0.10 0.97 0.17 0.12 0.18 0.7 2.2 1.30 0.02 0.9600 2.21 1.44 79 2.6 316 1.1 0.02 0.99 0.23 1.11 0.25 2.13 1.39
3.19 2.69 1.61 3.36 3.18 1.61 3.29 Clayey 2.32 1.52 1.81 5.82 2.00 3.19 9.17 53.37 0.09 0.97 0.17 0.12 0.18 0.7 2.2 1.29 0.02 0.9600 2.14 1.41 73 2.6 373 1.1 0.02 0.99 0.26 1.11 0.29 2.40 1.59
3.18 2.77 1.53 3.34 3.26 1.53 3.27 Clayey 2.25 1.50 1.76 5.91 2.00 3.18 8.95 52.88 0.09 0.97 0.16 0.12 0.18 0.7 2.2 1.28 0.02 0.9600 2.09 1.40 71 2.6 392 1.1 0.02 0.99 0.26 1.11 0.29 2.41 1.62
3.19 2.72 1.54 3.35 3.17 1.54 3.28 Clayey 2.17 1.47 1.72 5.77 2.00 3.19 9.16 52.87 0.09 0.97 0.16 0.12 0.18 0.7 2.2 1.26 0.02 0.9600 2.05 1.40 73 2.6 390 1.1 0.02 0.99 0.25 1.11 0.28 2.30 1.57
3.15 2.94 1.40 3.30 3.41 1.40 3.24 Clayey 2.10 1.45 1.68 6.05 2.00 3.15 8.59 51.93 0.09 0.97 0.16 0.12 0.18 0.7 2.2 1.25 0.02 0.9600 2.00 1.38 69 2.6 429 1.1 0.02 0.99 0.27 1.11 0.30 2.43 1.68
3.20 2.71 1.49 3.34 3.12 1.49 3.29 Clayey 2.04 1.43 1.65 5.66 2.00 3.20 9.28 52.54 0.09 0.96 0.16 0.12 0.18 0.7 2.2 1.24 0.02 0.9600 1.97 1.39 73 2.6 402 1.1 0.02 0.99 0.24 1.11 0.27 2.19 1.54
3.20 2.71 1.47 3.34 3.11 1.47 3.28 Clayey 1.98 1.41 1.61 5.63 2.00 3.20 9.30 52.37 0.09 0.96 0.15 0.12 0.17 0.7 2.2 1.23 0.02 0.9600 1.94 1.39 73 2.6 408 1.1 0.02 0.99 0.24 1.11 0.27 2.15 1.54
3.16 2.95 1.33 3.29 3.36 1.33 3.24 Clayey 1.92 1.39 1.58 5.91 2.00 3.16 8.68 51.34 0.09 0.96 0.15 0.13 0.17 0.7 2.2 1.22 0.02 0.9600 1.90 1.38 70 2.6 451 1.1 0.02 0.99 0.26 1.11 0.29 2.29 1.66
3.19 2.80 1.38 3.32 3.17 1.38 3.27 Clayey 1.86 1.37 1.55 5.65 2.00 3.19 9.15 51.73 0.09 0.96 0.15 0.13 0.17 0.7 2.2 1.21 0.02 0.9600 1.88 1.39 72 2.6 434 1.1 0.02 0.99 0.24 1.11 0.27 2.12 1.57
3.27 3.12 2.45 3.38 3.52 2.45 3.34 Clayey 1.81 1.35 1.52 6.05 2.00 3.27 10.25 62.05 0.10 0.96 0.15 0.13 0.17 0.7 2.2 1.20 0.02 0.9600 2.04 1.53 79 2.6 490 1.1 0.02 0.99 0.27 1.11 0.29 2.33 1.75
3.19 3.11 1.62 3.30 3.48 1.62 3.26 Clayey 1.76 1.33 1.49 5.99 2.00 3.19 9.14 54.69 0.10 0.96 0.14 0.13 0.17 0.7 2.2 1.19 0.02 0.9600 1.87 1.43 72 2.6 495 1.1 0.02 0.99 0.26 1.11 0.29 2.27 1.74
3.19 2.84 1.31 3.30 3.16 1.31 3.26 Clayey 1.72 1.31 1.46 5.59 2.00 3.19 9.15 51.17 0.09 0.96 0.14 0.13 0.16 0.7 2.2 1.18 0.02 0.9600 1.80 1.40 72 2.6 458 1.1 0.02 0.99 0.23 1.11 0.26 2.04 1.59
3.18 2.60 0.94 3.28 2.88 0.94 3.24 Clayey 1.67 1.29 1.43 5.24 2.00 3.18 8.93 46.79 0.08 0.95 0.14 0.13 0.16 0.7 2.2 1.17 0.02 0.9600 1.55 1.23 71 2.6 424 1.1 0.02 0.99 0.21 1.11 0.24 1.84 1.46
3.16 2.68 0.90 3.26 2.95 0.90 3.22 Clayey 1.63 1.28 1.41 5.31 2.00 3.16 8.73 46.40 0.08 0.95 0.14 0.13 0.16 0.7 2.2 1.16 0.02 0.9600 1.53 1.23 70 2.6 443 1.1 0.02 0.99 0.22 1.11 0.24 1.87 1.51
3.13 2.84 0.84 3.23 3.12 0.84 3.19 Clayey 1.59 1.26 1.39 5.48 2.00 3.13 8.34 45.72 0.08 0.95 0.13 0.13 0.16 0.7 2.2 1.15 0.02 0.9600 1.50 1.24 68 2.6 476 1.1 0.02 0.99 0.23 1.11 0.25 1.95 1.60
3.05 3.29 0.72 3.14 3.60 0.72 3.11 Clayey 1.56 1.25 1.36 6.02 2.00 3.05 7.34 44.17 0.08 0.95 0.13 0.13 0.15 0.7 2.2 1.14 0.02 0.9600 1.46 1.23 62 2.6 559 1.1 0.02 0.99 0.26 1.11 0.29 2.23 1.87
3.06 3.25 0.72 3.15 3.53 0.72 3.11 Clayey 1.52 1.23 1.34 5.92 2.00 3.06 7.47 44.23 0.08 0.95 0.13 0.13 0.15 0.7 2.2 1.13 0.02 0.9600 1.45 1.24 63 2.6 557 1.1 0.02 0.99 0.25 1.11 0.28 2.17 1.85
3.14 2.82 0.82 3.22 3.05 0.82 3.19 Clayey 1.48 1.22 1.32 5.36 2.00 3.14 8.50 45.57 0.08 0.94 0.13 0.13 0.15 0.7 2.2 1.13 0.02 0.9600 1.46 1.27 69 2.6 490 1.1 0.02 0.99 0.22 1.11 0.24 1.86 1.62
3.06 3.27 0.70 3.14 3.53 0.70 3.11 Clayey 1.45 1.21 1.30 5.88 2.00 3.06 7.48 44.00 0.08 0.94 0.12 0.13 0.15 0.7 2.2 1.12 0.02 0.9600 1.42 1.26 63 2.6 575 1.1 0.02 0.99 0.25 1.11 0.28 2.13 1.89
2.61 16.31 1.66 2.68 17.50 1.66 2.65 Clayey 1.42 1.19 1.28 21.38 2.00 2.61 3.41 72.92 0.12 0.94 0.12 0.13 0.14 0.7 2.2 1.11 0.02 0.9600 2.09 1.90 36 2.6 2895 1.1 0.02 0.99 1.23 1.11 1.36 10.47 9.50
2.52 11.87 0.56 2.58 12.67 0.56 2.56 Granular 1.39 1.18 1.26 13.52 2.00 2.58 3.23 43.73 0.08 0.94 0.12 0.13 0.14 0.7 2.2 1.10 0.02 0.9600 1.40 1.30 35 2.6 2132 1.1 0.02 0.99 0.88 1.11 0.98 7.53 6.98
2.34 26.64 1.07 2.40 28.31 1.07 2.37 Granular 1.36 1.16 1.24 28.31 2.00 2.40 2.30 65.12 0.11 0.93 0.12 0.13 0.14 0.7 2.2 1.10 0.02 0.9600 1.88 1.78 26 2.6 4838 1.1 0.02 0.99 1.96 1.11 2.17 16.72 15.82
2.34 33.46 1.46 2.39 35.41 1.46 2.37 Granular 1.33 1.15 1.22 35.16 2.00 2.39 2.27 79.67 0.13 0.93 0.11 0.13 0.13 0.7 2.2 1.09 0.02 0.9600 2.25 2.17 26 2.6 6146 1.1 0.02 0.99 2.43 1.11 2.70 20.78 20.10
2.14 78.96 1.95 2.18 83.18 1.95 2.16 Granular 1.30 1.14 1.20 80.68 8.00 2.18 1.62 130.66 0.29 0.93 0.11 0.13 0.13 0.7 2.2 1.08 0.02 0.9700 5.11 5.05 18 2.6 14671 1.1 0.02 0.99 5.67 1.11 6.30 48.54 48.00
2.33 75.36 3.35 2.36 79.05 3.35 2.35 Granular 1.27 1.13 1.18 77.10 7.00 2.36 2.17 167.03 0.51 0.92 0.11 0.13 0.13 0.7 2.2 1.07 0.02 0.9675 9.05 9.15 25 2.6 14151 1.1 0.02 0.99 5.36 1.11 5.95 45.89 46.41

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)
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A B C D E F G H I J K L M N O P Q R S T U V W X Y Z AA AB AC AD AE AF AG AH AI AJ AK AL AM AN AO AP AQ AR AS

CPTU‐607 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-2982
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-607
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/28/06
CPT Time: 14:26 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP607.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 69.6 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 0.91 (ft): 3 3 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐607 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 69.3 3.13 3.14 0.03 1.04 0.7 1 6 3 6 1.00E-07 111.4 0.018 0 0.018 1.7 1.5 2.6 1 1.8 170.61 1.04 0.01 3.03 60.3 3 -9999 -9999 -9999 -9999 -9999 0.208 10 0 36 6260 6280 2116 36 60 173.44 0.96
0.3 0.984 -0.3 68.6 2.51 2.51 0.01 0.5 0.66 1 6 3 6 1.00E-07 111.4 0.055 0 0.055 1.7 1.2 2 0.8 1.4 44.82 0.51 0.01 3.01 58.8 3 -9999 -9999 -9999 -9999 -9999 0.164 10 0 110 5020 5020 2116 110 20 44.64 0.41
0.5 1.64 -0.5 68.0 1.97 1.96 0.01 0.51 -1.32 1 5 -9999 5 1.00E-07 111.4 0.091 0 0.091 1.7 0.9 1.6 0.7 1.2 20.46 0.54 -0.02 3.11 66.5 3 -9999 -9999 -9999 -9999 -9999 0.125 7.3 0 182 3940 3920 2116 182 20 20.54 0.54
0.7 2.297 -0.7 67.3 1.63 1.66 0.01 0.6 7.16 1 4 3 4 1.00E-07 111.4 0.128 0 0.128 1.7 0.8 1.4 0.4 3.3 12 0.65 0.15 2.61 35.6 4 -9999 -9999 -9999 -9999 -9999 0.102 3.3 0 256 3260 3320 2116 256 20 11.97 0.65
0.9 2.953 -0.9 66.6 1.57 1.62 0.01 0.62 11.09 1 4 3 3 1.00E-07 111.4 0.164 0 0.164 1.7 0.8 1.3 0.5 2.6 8.84 0.69 0.24 2.74 42.4 4 -9999 -9999 -9999 -9999 -9999 0.097 2.1 0 328 3140 3240 2116 328 20 8.88 0.69
1.1 3.609 -1.1 66.0 1.31 1.38 0.01 0.73 13.76 1 4 3 3 1.00E-07 111.4 0.201 0.019 0.182 1.7 0.7 1.1 0.4 2.1 6.47 0.85 0.35 2.9 51.8 4 -9999 -9999 -9999 -9999 -9999 0.078 1.5 38 402 2620 2760 2116 364 20 6.48 0.85
1.3 4.265 -1.3 65.3 1.06 1.14 0.01 0.88 15.75 1 3 2 3 1.00E-07 111.4 0.238 0.039 0.198 1.7 0.5 0.9 0.4 1.6 4.54 1.12 0.5 3.09 64.4 3 -9999 -9999 -9999 -9999 -9999 0.06 1 79 476 2120 2280 2116 397 20 4.54 1.11
1.5 4.921 -1.5 64.7 1.09 1.17 0.01 0.86 18.06 1 3 2 3 1.00E-07 111.4 0.274 0.06 0.214 1.7 0.6 1 0.4 1.5 4.18 1.12 0.56 3.12 66.8 3 -9999 -9999 -9999 -9999 -9999 0.06 0.9 120 548 2180 2340 2116 428 20 4.19 1.12
1.7 5.577 -1.7 64.0 1.05 1.15 0.01 0.88 20.32 1 3 2 3 1.00E-07 111.4 0.311 0.08 0.23 1.7 0.5 0.9 0.4 1.4 3.63 1.2 0.66 3.19 72 3 -9999 -9999 -9999 -9999 -9999 0.056 0.8 161 622 2100 2300 2116 461 20 3.64 1.19
1.9 6.234 -1.9 63.4 1.05 1.14 0.01 0.88 20.24 1 3 2 3 1.00E-07 111.4 0.347 0.101 0.246 1.7 0.5 0.9 0.4 1.3 3.24 1.26 0.67 3.24 76.2 3 -9999 -9999 -9999 -9999 -9999 0.053 0.8 202 694 2100 2280 2116 492 20 3.22 1.26
2.1 6.89 -2.1 62.7 1.08 1.18 0.02 1.27 22.68 1 3 2 3 1.00E-07 111.4 0.384 0.121 0.262 1.7 0.6 1 0.5 1.3 3.05 1.88 0.73 3.34 84.3 3 -9999 -9999 -9999 -9999 -9999 0.053 0.7 243 768 2160 2360 2116 525 40 3.03 2.51
2.3 7.546 -2.3 62.1 1.04 1.15 0.02 1.74 24.58 2 3 1 3 1.00E-15 79.5 0.415 0.142 0.273 1.7 1.1 1.9 0.5 1.3 2.7 2.72 0.85 3.46 95.1 3 -9999 -9999 -9999 -9999 -9999 0.049 0.7 284 830 2080 2300 2116 546 40 2.69 2.72
2.5 8.202 -2.5 61.4 1.06 1.18 0.02 1.69 25.75 2 3 1 3 1.00E-15 79.5 0.441 0.162 0.279 1.7 1.1 1.9 0.5 1.3 2.66 2.7 0.86 3.46 95.5 3 -9999 -9999 -9999 -9999 -9999 0.049 0.7 325 882 2120 2360 2116 557 40 2.65 2.71
2.7 8.858 -2.7 60.7 1.1 1.24 0.02 1.62 28.57 1 3 1 3 1.00E-07 111.4 0.473 0.183 0.29 1.7 0.6 1 0.6 1.3 2.64 2.62 0.93 3.46 95.3 3 -9999 -9999 -9999 -9999 -9999 0.051 0.7 366 946 2200 2480 2116 580 40 2.64 2.61
2.9 9.514 -2.9 60.1 1.08 1.22 0.02 1.64 30.39 1 3 1 1 1.00E-07 111.4 0.509 0.203 0.306 1.7 0.6 1 0.6 1.2 2.33 2.81 1.04 3.52 100 3 -9999 -9999 -9999 -9999 -9999 0.048 0.6 406 1018 2160 2440 2116 612 40 2.33 2.81
3.1 10.17 -3.1 59.4 1.12 1.27 0.03 2.17 31.92 1 3 1 1 1.00E-07 111.4 0.546 0.224 0.322 1.7 0.6 1 0.7 1.2 2.26 3.79 1.06 3.6 100 3 -9999 -9999 -9999 -9999 -9999 0.048 0.6 447 1092 2240 2540 2116 645 60 2.25 4.14
3.3 10.827 -3.3 58.8 1.06 1.21 0.03 2.48 31.69 2 2 1 1 1.00E-15 79.5 0.577 0.244 0.333 1.7 1.2 2 0.7 1.2 1.91 4.74 1.17 3.71 100 2 -9999 -9999 -9999 -9999 -9999 0.042 0.6 488 1154 2120 2420 2116 666 60 1.90 4.74
3.5 11.483 -3.5 58.1 1.22 1.38 0.03 2.18 33.27 1 3 1 1 1.00E-07 111.4 0.608 0.265 0.343 1.7 0.7 1.1 0.7 1.2 2.24 3.9 1 3.61 100 2 -9999 -9999 -9999 -9999 -9999 0.051 0.6 529 1216 2440 2760 2116 687 60 2.25 3.89
3.7 12.139 -3.7 57.5 1.25 1.41 0.03 2.13 34.82 1 3 1 1 1.00E-07 111.4 0.645 0.285 0.359 1.67 0.7 1.1 0.8 1.2 2.12 3.94 1.05 3.63 100 2 -9999 -9999 -9999 -9999 -9999 0.051 0.6 570 1290 2500 2820 2116 720 60 2.13 3.92
3.9 12.795 -3.9 56.8 1.33 1.5 0.03 2.01 35.68 1 3 1 3 1.00E-07 111.4 0.681 0.306 0.376 1.63 0.7 1.2 0.8 1.2 2.17 3.69 0.99 3.61 100 2 -9999 -9999 -9999 -9999 -9999 0.054 0.6 611 1362 2660 3000 2116 751 60 2.18 3.66
4.1 13.451 -4.1 56.1 1.39 1.57 0.04 2.24 36.77 1 3 1 3 1.00E-07 111.4 0.718 0.326 0.392 1.6 0.7 1.2 0.8 1.2 2.16 4.14 0.97 3.63 100 2 -9999 -9999 -9999 -9999 -9999 0.057 0.6 652 1436 2780 3140 2116 784 80 2.17 4.69
4.3 14.107 -4.3 55.5 1.55 1.68 0.02 1.04 28.38 1 3 2 2 1.00E-07 111.4 0.754 0.347 0.408 1.57 0.8 1.3 0.8 1.1 2.27 1.89 0.58 3.45 94.6 3 -9999 -9999 -9999 -9999 -9999 0.062 0.6 693 1508 3100 3360 2116 815 40 2.27 2.16
4.5 14.764 -4.5 54.8 1.45 1.64 0.01 0.77 38.81 1 3 1 1 1.00E-07 111.4 0.791 0.367 0.424 1.54 0.8 1.2 0.7 0.9 1.99 1.48 1 3.46 95.4 3 -9999 -9999 -9999 -9999 -9999 0.056 0.6 734 1582 2900 3280 2116 848 20 2.00 1.18
4.7 15.42 -4.7 54.2 1.64 1.84 0.01 0.55 41.04 1 1 3 3 1.00E-07 111.4 0.828 0.388 0.44 1.51 0.9 1.3 -9999 -9999 2.29 0.99 0.89 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.067 0.6 775 1656 3280 3680 2116 881 20 2.30 0.99
4.9 16.076 -4.9 53.5 1.6 1.81 0.01 0.55 46.08 1 1 1 1 1.00E-07 111.4 0.864 0.408 0.456 1.48 0.9 1.3 -9999 -9999 2.09 1.05 1.08 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.063 0.6 816 1728 3200 3620 2116 912 20 2.07 1.06
5.1 16.732 -5.1 52.9 1.63 1.85 0.01 0.54 46.51 1 1 1 1 1.00E-07 111.4 0.901 0.429 0.472 1.46 0.9 1.3 -9999 -9999 2.01 1.06 1.08 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.063 0.6 857 1802 3260 3700 2116 945 20 2.01 1.05
5.3 17.388 -5.3 52.2 1.89 2.11 0.02 0.71 46.95 1 3 3 3 1.00E-07 111.4 0.937 0.449 0.488 1.43 1 1.4 0.9 1 2.4 1.29 0.87 3.36 86.5 3 -9999 -9999 -9999 -9999 -9999 0.078 0.6 898 1874 3780 4220 2116 976 40 2.40 1.71
5.5 18.044 -5.5 51.6 2.01 2.25 0.02 0.89 50.23 1 3 3 3 1.00E-07 111.4 0.974 0.47 0.504 1.41 1.1 1.5 1 1.1 2.53 1.57 0.86 3.38 87.8 3 -9999 -9999 -9999 -9999 -9999 0.085 0.7 939 1948 4020 4500 2116 1009 40 2.53 1.57
5.7 18.701 -5.7 50.9 2 2.25 0.02 0.67 53.09 1 3 3 3 1.00E-07 111.4 1.01 0.49 0.52 1.39 1.1 1.5 0.9 1 2.38 1.22 0.94 3.36 86 3 -9999 -9999 -9999 -9999 -9999 0.082 0.6 980 2020 4000 4500 2116 1040 40 2.38 1.61
5.9 19.357 -5.9 50.2 2.04 2.3 0.02 0.65 54.65 1 3 3 3 1.00E-07 111.4 1.047 0.511 0.536 1.37 1.1 1.5 1 1 2.34 1.2 0.95 3.36 86.3 3 -9999 -9999 -9999 -9999 -9999 0.084 0.6 1021 2094 4080 4600 2116 1073 40 2.33 1.60
6.1 20.013 -6.1 49.6 2.27 2.54 0.01 0.49 56.93 1 1 3 3 1.00E-07 111.4 1.083 0.531 0.552 1.35 1.2 1.6 -9999 -9999 2.63 0.86 0.86 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.097 0.7 1062 2166 4540 5080 2116 1104 20 2.64 0.69
6.3 20.669 -6.3 48.9 2.48 2.75 0.02 0.73 59.3 1 3 3 3 1.00E-07 111.4 1.12 0.552 0.568 1.33 1.3 1.7 1.1 1.2 2.88 1.23 0.8 3.28 79.7 3 -9999 -9999 -9999 -9999 -9999 0.109 0.7 1103 2240 4960 5500 2116 1137 40 2.87 1.23
6.5 21.325 -6.5 48.3 2.43 2.72 0.02 0.74 61.3 1 3 3 3 1.00E-07 111.4 1.156 0.572 0.584 1.31 1.3 1.7 1.1 1.1 2.67 1.29 0.86 3.32 82.9 3 -9999 -9999 -9999 -9999 -9999 0.104 0.7 1143 2312 4860 5440 2116 1169 40 2.68 1.28
6.7 21.981 -6.7 47.6 2.48 2.77 0.02 0.54 63.03 1 1 3 3 1.00E-07 111.4 1.193 0.593 0.6 1.29 1.3 1.7 -9999 -9999 2.63 0.95 0.87 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.105 0.7 1184 2386 4960 5540 2116 1202 40 2.62 1.27
6.9 22.638 -6.9 47.0 2.86 3.16 0.02 0.71 63.73 1 3 3 3 1.00E-07 111.4 1.23 0.613 0.616 1.27 1.5 1.9 1.2 1.2 3.13 1.17 0.71 3.24 76.3 3 -9999 -9999 -9999 -9999 -9999 0.129 0.7 1225 2460 5720 6320 2116 1235 40 3.13 1.04
7.1 23.294 -7.1 46.3 2.59 2.89 0.02 0.52 64.69 1 1 3 3 1.00E-07 111.4 1.266 0.634 0.632 1.26 1.4 1.7 -9999 -9999 2.57 0.93 0.85 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.108 0.7 1266 2532 5180 5780 2116 1266 40 2.57 1.23
7.3 23.95 -7.3 45.7 2.97 3.27 0.02 0.46 63.14 1 1 3 3 1.00E-07 111.4 1.303 0.654 0.649 1.24 1.6 1.9 -9999 -9999 3.03 0.76 0.67 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.131 0.7 1307 2606 5940 6540 2116 1299 40 3.03 1.02
7.5 24.606 -7.5 45.0 2.72 3.04 0.01 0.33 69.16 1 1 3 3 1.00E-07 111.4 1.339 0.675 0.665 1.23 1.5 1.8 -9999 -9999 2.56 0.59 0.87 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.114 0.7 1348 2678 5440 6080 2116 1330 20 2.56 0.59
7.7 25.262 -7.7 44.3 2.78 3.12 0.02 0.48 71.73 1 1 3 3 1.00E-07 111.4 1.376 0.695 0.681 1.21 1.5 1.8 -9999 -9999 2.56 0.86 0.89 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.116 0.7 1389 2752 5560 6240 2116 1363 40 2.56 1.15
7.9 25.918 -7.9 43.7 3.04 3.38 0.02 0.59 72.71 1 1 3 3 1.00E-07 111.4 1.412 0.716 0.697 1.2 1.6 1.9 -9999 -9999 2.82 1.02 0.79 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.131 0.7 1430 2824 6080 6760 2116 1394 40 2.82 1.02
8.1 26.574 -8.1 43.0 3.35 3.7 0.02 0.54 73.06 1 1 3 3 1.00E-07 111.4 1.449 0.736 0.713 1.18 1.8 2.1 -9999 -9999 3.15 0.89 0.69 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.15 0.8 1471 2898 6700 7400 2116 1427 40 3.15 0.89
8.3 27.231 -8.3 42.4 3.32 3.68 0.02 0.55 75.67 1 1 3 3 1.00E-07 111.4 1.485 0.757 0.729 1.17 1.8 2.1 -9999 -9999 3.01 0.91 0.73 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.146 0.7 1512 2970 6640 7360 2116 1458 40 3.01 0.91
8.5 27.887 -8.5 41.7 3.1 3.48 0.02 0.5 80.14 1 1 3 3 1.00E-07 111.4 1.522 0.777 0.745 1.16 1.7 1.9 -9999 -9999 2.62 0.9 0.88 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.13 0.7 1553 3044 6200 6960 2116 1491 40 2.63 1.02
8.7 28.543 -8.7 41.1 3.28 3.67 0.02 0.55 83.83 1 1 3 3 1.00E-07 111.4 1.558 0.798 0.761 1.15 1.8 2 -9999 -9999 2.78 0.95 0.86 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.141 0.7 1594 3116 6560 7340 2116 1522 40 2.78 0.95
8.9 29.199 -8.9 40.4 3.37 3.77 0.02 0.47 84.24 1 1 3 3 1.00E-07 111.4 1.595 0.818 0.777 1.13 1.8 2 -9999 -9999 2.79 0.81 0.83 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.145 0.7 1635 3190 6740 7540 2116 1555 40 2.80 0.92
9.1 29.855 -9.1 39.7 3.07 3.46 0.01 0.29 84.47 1 1 3 3 1.00E-07 111.4 1.632 0.838 0.793 1.12 1.7 1.9 -9999 -9999 2.31 0.55 0.98 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.122 0.6 1676 3264 6140 6920 2116 1588 20 2.30 0.55
9.3 30.511 -9.3 39.1 3.31 3.71 0.02 0.54 85.95 1 1 3 3 1.00E-07 111.4 1.668 0.859 0.809 1.11 1.8 2 -9999 -9999 2.52 0.98 0.89 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.136 0.7 1717 3336 6620 7420 2116 1619 40 2.52 0.98
9.5 31.168 -9.5 38.4 3.26 3.68 0.01 0.34 88.76 1 1 3 3 1.00E-07 111.4 1.705 0.879 0.825 1.1 1.8 1.9 -9999 -9999 2.39 0.64 0.96 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.131 0.6 1758 3410 6520 7360 2116 1652 20 2.39 0.51
9.7 31.824 -9.7 37.8 3.5 3.93 0.03 0.7 90.54 1 3 3 3 1.00E-07 111.4 1.741 0.9 0.841 1.09 1.9 2 1.6 1.1 2.6 1.26 0.88 3.33 83.5 3 -9999 -9999 -9999 -9999 -9999 0.146 0.7 1799 3482 7000 7860 2116 1683 60 2.60 1.37
9.9 32.48 -9.9 37.1 3.84 4.26 0.03 0.76 91.26 1 3 3 3 1.00E-07 111.4 1.778 0.92 0.857 1.08 2 2.2 1.7 1.2 2.9 1.31 0.78 3.29 80.4 3 -9999 -9999 -9999 -9999 -9999 0.166 0.7 1840 3556 7680 8520 2116 1716 60 2.89 1.21

10.1 33.136 -10.1 36.5 3.9 4.33 0.07 1.62 91.56 1 3 3 3 1.00E-07 111.4 1.814 0.941 0.873 1.07 2.1 2.2 1.9 1.3 2.88 2.79 0.76 3.44 93.4 3 -9999 -9999 -9999 -9999 -9999 0.168 0.7 1880 3628 7800 8660 2116 1748 140 2.88 2.78
10.3 33.792 -10.3 35.8 4.14 4.43 0.06 1.25 61.5 1 3 3 3 1.00E-07 111.4 1.851 0.961 0.889 1.06 2.1 2.2 1.9 1.3 2.89 2.14 0.37 3.38 88.3 3 -9999 -9999 -9999 -9999 -9999 0.172 0.7 1921 3702 8280 8860 2116 1781 120 2.90 2.33
10.5 34.448 -10.5 35.2 4.07 4.49 0.03 0.73 89.12 1 3 3 3 1.00E-07 111.4 1.887 0.982 0.905 1.05 2.1 2.3 1.8 1.2 2.87 1.25 0.69 3.29 80 3 -9999 -9999 -9999 -9999 -9999 0.173 0.7 1962 3774 8140 8980 2116 1812 60 2.87 1.15
10.7 35.105 -10.7 34.5 4.31 4.75 0.04 0.79 93.41 1 3 3 3 1.00E-07 111.4 1.924 1.002 0.922 1.04 2.3 2.4 1.9 1.2 3.07 1.33 0.68 3.27 78.7 3 -9999 -9999 -9999 -9999 -9999 0.188 0.7 2003 3848 8620 9500 2116 1845 80 3.06 1.42
10.9 35.761 -10.9 33.8 7.8 8.19 0.13 1.53 84.63 5 3 4 3 5.00E-06 114.6 1.961 1.023 0.938 1.03 3.9 4.1 2.7 2.3 6.64 2.01 0.26 3.05 62.2 3 -9999 -9999 -9999 -9999 -9999 0.415 1.5 2044 3922 15600 16380 2116 1878 260 6.63 2.09
11.1 36.417 -11.1 33.2 12.43 12.61 0.41 3.26 39.73 4 3 6 4 5.00E-07 114.6 1.999 1.043 0.955 1.02 8.1 8.2 4.1 3.8 11.11 3.87 0.02 3.02 60.1 3 -9999 -9999 -9999 -9999 -9999 0.708 2.9 2085 3998 24860 25220 2116 1913 820 11.09 3.86
11.3 37.073 -11.3 32.5 10.22 10.5 0.28 2.63 59.12 5 3 5 4 5.00E-06 114.6 2.036 1.064 0.972 1.01 5 5.1 3.5 3.1 8.7 3.26 0.09 3.07 63.1 3 -9999 -9999 -9999 -9999 -9999 0.564 2.1 2126 4072 20440 21000 2116 1946 560 8.70 3.31
11.5 37.729 -11.5 31.9 15.64 15.74 0.37 2.37 22.78 5 4 6 4 5.00E-06 114.6 2.074 1.084 0.989 1.01 7.5 7.6 4.7 4.3 13.82 2.73 -0.03 2.86 49.4 4 -9999 -9999 -9999 -9999 -9999 0.911 4 2167 4148 31280 31480 2116 1981 740 13.80 2.71
11.7 38.385 -11.7 31.2 24.95 25.2 0.45 1.79 54.34 6 4 7 5 5.00E-05 114.6 2.111 1.105 1.007 1 9.7 9.6 6.4 6.6 22.94 1.95 0.03 2.57 33.9 5 30 34 -0.1 -9999 -9999 1.539 8.8 2208 4222 49900 50400 2116 2014 900 22.93 1.95
11.9 39.042 -11.9 30.6 22.37 22.76 0.49 2.15 82.41 6 4 6 5 5.00E-05 114.6 2.149 1.125 1.024 0.99 8.7 8.6 6.2 5.7 20.14 2.37 0.07 2.69 39.9 4 30 34 -0.1 -9999 -9999 1.374 7.2 2249 4298 44740 45520 2116 2049 980 20.12 2.38
12.1 39.698 -12.1 29.9 22.17 22.74 0.36 1.6 122.09 6 4 5 5 5.00E-05 114.6 2.187 1.146 1.041 0.98 8.7 8.5 6 5.4 19.75 1.77 0.13 2.62 36.5 4 30 34 -0.06 -9999 -9999 1.37 6.9 2290 4374 44340 45480 2116 2084 720 19.72 1.75
12.3 40.354 -12.3 29.2 20.83 21.69 0.3 1.39 183.42 6 4 5 4 5.00E-05 114.6 2.224 1.166 1.058 0.97 8.3 8.1 5.7 5 18.4 1.55 0.23 2.62 36.2 4 30 32 -0.03 -9999 -9999 1.298 6.2 2331 4448 41660 43380 2116 2117 600 18.39 1.54
12.5 41.01 -12.5 28.6 23.08 23.39 0.49 2.11 66.73 6 4 6 5 5.00E-05 114.6 2.262 1.187 1.075 0.96 9 8.6 6.4 5.6 19.66 2.34 0.04 2.69 40.2 4 30 34 -0.1 -9999 -9999 1.409 6.9 2372 4524 46160 46780 2116 2152 980 19.63 2.32
12.7 41.666 -12.7 27.9 15.94 15.88 0.21 1.31 -11.58 6 4 -9999 4 5.00E-05 114.6 2.299 1.207 1.092 0.96 6.1 5.8 4.5 3.7 12.44 1.53 -0.12 2.76 43.7 4 30 32 -0.03 -9999 -9999 0.906 3.5 2413 4598 31880 31760 2116 2185 420 12.43 1.55
12.9 42.322 -12.9 27.3 29.3 29.3 1.06 3.6 -1.13 5 4 7 5 5.00E-06 114.6 2.337 1.228 1.109 0.95 14 13.3 8.3 7.2 24.31 3.91 -0.05 2.76 43.8 4 -9999 -9999 -9999 -9999 -9999 1.797 9.6 2454 4674 58600 58600 2116 2220 2120 24.29 3.93
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AT AU AV AW AX AY AZ BA BB BC BD BE BF BG BH BI BJ BK BL BM BN BO BP BQ BR BS BT BU BV BW BX BY BZ CA CB CC CD CE CF CG CH

CPTU‐607 Liquefaction Analysis

text

006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐607 Liquefaction Analysis

Nkt clay 16

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75   Col‐76   Col‐77   Col‐78   Col‐79   Col‐80  Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel = No f crest accel = No if crest accel = (%) (%) Nkt 1.1 No if crest accel =
2.0 Amplification 2 0.02 Amplification 2 10 0.02 Amplification 2

1.72 22.62 0.96 2.43 51.10 0.96 2.13 Granular 58.78 7.67 17.32 22.75 2.00 2.43 2.45 55.84 0.10 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.02 0.9600 9.64 4.84 28 2.6 624 1.1 0.02 0.99 10.94 1.11 12.16 169.91 85.29
2.00 10.18 0.41 2.60 18.38 0.41 2.36 Granular 19.24 4.39 7.92 10.41 2.00 2.60 3.32 34.52 0.07 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.02 0.9600 5.05 2.56 35 2.6 491 1.1 0.02 0.99 2.82 1.11 3.13 43.78 22.15
2.36 6.02 0.54 2.85 9.84 0.54 2.65 Very Silty 11.63 3.41 5.57 10.32 2.00 2.65 3.66 37.80 0.07 1.00 0.22 0.07 0.14 0.7 2.2 2.09 0.02 0.9600 4.52 2.30 38 2.6 374 1.1 0.02 0.99 1.30 1.11 1.44 20.17 10.29
2.61 4.16 0.65 3.03 6.35 0.65 2.86 Clayey 8.27 2.88 4.39 12.97 2.00 2.61 3.36 43.64 0.08 1.00 0.21 0.07 0.14 0.7 2.2 1.88 0.02 0.9600 4.36 2.24 36 2.6 306 1.1 0.02 0.99 0.75 1.11 0.84 11.77 6.05
2.73 3.50 0.69 3.11 5.07 0.69 2.96 Clayey 6.45 2.54 3.69 9.88 2.00 2.73 4.25 42.00 0.08 1.00 0.21 0.07 0.14 0.7 2.2 1.75 0.02 0.9600 3.98 2.06 42 2.6 291 1.1 0.02 0.99 0.56 1.11 0.62 8.75 4.53
2.90 2.69 0.85 3.25 3.82 0.85 3.11 Clayey 5.81 2.41 3.43 7.58 2.00 2.90 5.66 42.91 0.08 0.99 0.21 0.08 0.15 0.7 2.2 1.70 0.02 0.9600 3.53 1.85 52 2.6 236 1.1 0.02 0.99 0.41 1.11 0.45 5.79 3.02
3.08 1.97 1.11 3.42 2.75 1.11 3.28 Clayey 5.33 2.31 3.23 5.74 2.00 3.08 7.73 44.37 0.08 0.99 0.21 0.09 0.16 0.7 2.2 1.65 0.02 0.9600 3.23 1.70 64 2.6 180 1.1 0.02 0.99 0.29 1.11 0.32 3.75 1.97
3.12 1.88 1.12 3.44 2.59 1.12 3.31 Clayey 4.94 2.22 3.06 5.47 2.00 3.12 8.15 44.54 0.08 0.99 0.21 0.09 0.17 0.7 2.2 1.62 0.02 0.9600 2.96 1.57 67 97.1 2.6 179 1.1 0.02 0.99 0.26 1.11 0.29 3.24 1.72
3.18 1.70 1.19 3.49 2.30 1.19 3.37 Clayey 4.59 2.14 2.90 4.99 2.00 3.18 9.04 45.08 0.08 0.99 0.21 0.10 0.18 0.7 2.2 1.58 0.02 0.9600 2.77 1.48 72 2.6 168 1.1 0.02 0.99 0.23 1.11 0.26 2.67 1.43
3.24 1.55 1.26 3.53 2.08 1.26 3.42 Clayey 4.30 2.07 2.78 4.63 2.00 3.24 9.86 45.68 0.08 0.99 0.20 0.10 0.18 0.7 2.2 1.55 0.02 0.9600 2.62 1.41 76 2.6 159 1.1 0.02 0.99 0.20 1.11 0.23 2.27 1.23
3.40 1.51 2.51 3.67 2.00 2.51 3.56 Clayey 4.03 2.01 2.65 4.49 2.00 3.40 12.32 55.34 0.10 0.99 0.20 0.10 0.19 0.7 2.2 1.52 0.02 0.9600 2.98 1.62 90 2.6 159 1.1 0.02 0.99 0.19 1.11 0.21 2.06 1.12
3.46 1.37 2.72 3.72 1.79 2.72 3.62 Clayey 3.87 1.97 2.58 4.21 2.00 3.46 13.39 56.37 0.10 0.98 0.20 0.11 0.19 0.7 2.2 1.50 0.02 0.9600 2.87 1.57 95 2.6 147 1.1 0.02 0.99 0.17 1.11 0.19 1.76 0.97
3.47 1.36 2.71 3.72 1.78 2.71 3.62 Clayey 3.80 1.95 2.54 4.23 2.00 3.47 13.47 57.03 0.10 0.98 0.20 0.11 0.20 0.7 2.2 1.49 0.02 0.9600 2.76 1.53 96 2.6 148 1.1 0.02 0.99 0.17 1.11 0.19 1.67 0.93
3.46 1.38 2.61 3.71 1.79 2.61 3.61 Clayey 3.65 1.91 2.47 4.27 2.00 3.46 13.36 57.06 0.10 0.98 0.20 0.11 0.20 0.7 2.2 1.47 0.02 0.9600 2.65 1.48 95 98.7 2.6 153 1.1 0.02 0.99 0.17 1.11 0.19 1.62 0.91
3.52 1.25 2.81 3.76 1.60 2.81 3.67 Clayey 3.46 1.86 2.38 3.99 2.00 3.52 14.53 57.97 0.10 0.98 0.20 0.12 0.21 0.7 2.2 1.45 0.02 0.9600 2.58 1.45 100 2.6 142 1.1 0.02 0.99 0.15 1.11 0.16 1.40 0.79
3.62 1.24 4.14 3.84 1.57 4.14 3.75 Clayey 3.28 1.81 2.30 3.94 2.00 3.62 16.38 64.56 0.11 0.98 0.19 0.12 0.21 0.7 2.2 1.43 0.02 0.9600 2.67 1.52 100 2.6 145 1.1 0.02 0.99 0.14 1.11 0.16 1.33 0.76
3.71 1.07 4.74 3.93 1.34 4.74 3.84 Clayey 3.18 1.78 2.25 3.64 2.00 3.71 18.29 66.50 0.11 0.98 0.19 0.12 0.21 0.7 2.2 1.41 0.02 0.9600 2.65 1.52 100 2.6 127 1.1 0.02 0.99 0.12 1.11 0.13 1.10 0.63
3.61 1.28 3.89 3.82 1.60 3.89 3.73 Clayey 3.08 1.76 2.20 4.02 2.00 3.61 16.10 64.69 0.11 0.98 0.19 0.12 0.21 0.7 2.2 1.40 0.02 0.9600 2.52 1.46 100 2.6 154 1.1 0.02 0.99 0.14 1.11 0.16 1.28 0.74
3.63 1.24 3.92 3.83 1.54 3.92 3.75 Clayey 2.94 1.71 2.13 3.92 2.00 3.63 16.56 64.88 0.11 0.97 0.19 0.12 0.21 0.7 2.2 1.38 0.02 0.9600 2.46 1.44 100 2.6 153 1.1 0.02 0.99 0.13 1.11 0.15 1.19 0.70
3.60 1.30 3.66 3.80 1.60 3.66 3.72 Clayey 2.82 1.68 2.07 4.00 2.00 3.60 16.07 64.20 0.10 0.97 0.19 0.13 0.21 0.7 2.2 1.36 0.02 0.9600 2.39 1.41 100 2.6 164 1.1 0.02 0.99 0.14 1.11 0.15 1.21 0.71
3.66 1.32 4.69 3.85 1.61 4.69 3.77 Clayey 2.70 1.64 2.00 4.01 2.00 3.66 17.20 68.90 0.11 0.97 0.18 0.13 0.21 0.7 2.2 1.35 0.02 0.9600 2.47 1.47 100 2.6 170 1.1 0.02 0.99 0.14 1.11 0.15 1.20 0.71
3.48 1.41 2.16 3.67 1.71 2.16 3.59 Clayey 2.60 1.61 1.95 4.12 2.00 3.48 13.72 56.58 0.10 0.97 0.18 0.13 0.21 0.7 2.2 1.33 0.02 0.9600 2.12 1.27 97 2.6 185 1.1 0.02 0.99 0.14 1.11 0.16 1.24 0.75
3.42 1.27 1.18 3.61 1.52 1.18 3.53 Clayey 2.50 1.58 1.90 3.87 2.00 3.42 12.69 49.10 0.08 0.97 0.18 0.13 0.21 0.7 2.2 1.32 0.02 0.9600 1.77 1.08 92 2.6 170 1.1 0.02 0.99 0.13 1.11 0.14 1.09 0.66
3.34 1.48 0.99 3.52 1.77 0.99 3.44 Clayey 2.40 1.55 1.85 4.18 2.00 3.34 11.31 47.23 0.08 0.97 0.18 0.13 0.21 0.7 2.2 1.30 0.02 0.9600 1.71 1.05 84 2.6 202 1.1 0.02 0.99 0.14 1.11 0.16 1.24 0.76
3.39 1.36 1.06 3.56 1.61 1.06 3.49 Clayey 2.32 1.52 1.80 3.97 2.00 3.39 12.16 48.24 0.08 0.97 0.18 0.13 0.21 0.7 2.2 1.29 0.02 0.9600 1.70 1.05 89 2.6 189 1.1 0.02 0.99 0.13 1.11 0.15 1.11 0.69
3.40 1.34 1.05 3.57 1.58 1.05 3.50 Clayey 2.24 1.50 1.76 3.91 2.00 3.40 12.37 48.41 0.08 0.96 0.18 0.13 0.21 0.7 2.2 1.27 0.02 0.9600 1.68 1.05 90 2.6 190 1.1 0.02 0.99 0.13 1.11 0.14 1.07 0.67
3.41 1.63 1.71 3.57 1.91 1.71 3.50 Clayey 2.17 1.47 1.72 4.32 2.00 3.41 12.55 54.27 0.09 0.96 0.17 0.13 0.21 0.7 2.2 1.26 0.02 0.9600 1.91 1.21 91 2.6 235 1.1 0.02 0.99 0.15 1.11 0.17 1.27 0.80
3.38 1.75 1.57 3.52 2.03 1.57 3.47 Clayey 2.10 1.45 1.68 4.46 2.00 3.38 11.96 53.32 0.09 0.96 0.17 0.13 0.21 0.7 2.2 1.25 0.02 0.9600 1.87 1.19 88 2.6 255 1.1 0.02 0.99 0.16 1.11 0.18 1.34 0.85
3.41 1.67 1.61 3.55 1.93 1.61 3.49 Clayey 2.03 1.43 1.64 4.33 2.00 3.41 12.43 53.79 0.09 0.96 0.17 0.13 0.21 0.7 2.2 1.24 0.02 0.9600 1.85 1.19 90 2.6 248 1.1 0.02 0.99 0.15 1.11 0.17 1.25 0.81
3.41 1.66 1.60 3.55 1.90 1.60 3.49 Clayey 1.97 1.40 1.61 4.29 2.00 3.41 12.54 53.75 0.09 0.96 0.17 0.13 0.21 0.7 2.2 1.23 0.02 0.9600 1.83 1.19 91 2.6 251 1.1 0.02 0.99 0.15 1.11 0.16 1.22 0.80
3.23 1.91 0.69 3.36 2.17 0.69 3.31 Clayey 1.92 1.38 1.58 4.60 2.00 3.23 9.62 44.27 0.08 0.96 0.17 0.13 0.20 0.7 2.2 1.22 0.02 0.9600 1.50 0.99 75 2.6 291 1.1 0.02 0.99 0.17 1.11 0.18 1.38 0.90
3.28 2.10 1.23 3.41 2.38 1.23 3.36 Clayey 1.86 1.36 1.54 4.84 2.00 3.28 10.48 50.69 0.09 0.96 0.17 0.13 0.20 0.7 2.2 1.20 0.02 0.9600 1.74 1.16 80 2.6 326 1.1 0.02 0.99 0.18 1.11 0.20 1.49 0.99
3.32 1.99 1.28 3.44 2.24 1.28 3.39 Clayey 1.81 1.35 1.52 4.66 2.00 3.32 11.01 51.27 0.09 0.95 0.16 0.13 0.20 0.7 2.2 1.19 0.02 0.9600 1.73 1.16 83 2.6 313 1.1 0.02 0.99 0.17 1.11 0.19 1.39 0.93
3.33 1.98 1.27 3.44 2.22 1.27 3.39 Clayey 1.76 1.33 1.49 4.61 2.00 3.33 11.11 51.24 0.09 0.95 0.16 0.14 0.20 0.7 2.2 1.19 0.02 0.9600 1.71 1.16 83 2.6 315 1.1 0.02 0.99 0.17 1.11 0.18 1.36 0.92
3.22 2.39 1.04 3.33 2.66 1.04 3.29 Clayey 1.71 1.31 1.46 5.12 2.00 3.22 9.55 48.88 0.08 0.95 0.16 0.14 0.20 0.7 2.2 1.18 0.02 0.9600 1.51 1.03 75 2.6 386 1.1 0.02 0.99 0.20 1.11 0.22 1.62 1.11
3.33 1.98 1.23 3.43 2.20 1.23 3.39 Clayey 1.67 1.29 1.43 4.57 2.00 3.33 11.18 51.04 0.09 0.95 0.16 0.14 0.20 0.7 2.2 1.17 0.02 0.9600 1.68 1.16 84 2.6 325 1.1 0.02 0.99 0.16 1.11 0.18 1.33 0.92
3.23 2.37 1.02 3.33 2.62 1.02 3.29 Clayey 1.63 1.28 1.41 5.04 2.00 3.23 9.69 48.78 0.08 0.95 0.16 0.14 0.19 0.7 2.2 1.16 0.02 0.9600 1.48 1.04 75 2.6 393 1.1 0.02 0.99 0.19 1.11 0.21 1.57 1.09
3.22 2.03 0.59 3.31 2.23 0.59 3.28 Clayey 1.59 1.26 1.38 4.57 2.00 3.22 9.50 43.44 0.08 0.94 0.16 0.14 0.19 0.7 2.2 1.15 0.02 0.9600 1.39 0.98 74 2.6 340 1.1 0.02 0.99 0.16 1.11 0.18 1.32 0.93
3.32 2.05 1.15 3.41 2.24 1.15 3.37 Clayey 1.55 1.25 1.36 4.58 2.00 3.32 11.00 50.38 0.09 0.94 0.15 0.14 0.19 0.7 2.2 1.14 0.02 0.9600 1.63 1.17 83 2.6 349 1.1 0.02 0.99 0.16 1.11 0.18 1.32 0.94
3.26 2.29 1.02 3.34 2.49 1.02 3.31 Clayey 1.52 1.23 1.34 4.85 2.00 3.26 10.10 48.97 0.08 0.94 0.15 0.14 0.19 0.7 2.2 1.13 0.02 0.9600 1.45 1.05 78 2.6 394 1.1 0.02 0.99 0.18 1.11 0.20 1.46 1.05
3.19 2.59 0.89 3.27 2.80 0.89 3.24 Clayey 1.48 1.22 1.32 5.19 2.00 3.19 9.15 47.43 0.08 0.94 0.15 0.14 0.19 0.7 2.2 1.13 0.02 0.9600 1.42 1.04 72 2.6 450 1.1 0.02 0.99 0.20 1.11 0.22 1.63 1.19
3.22 2.50 0.91 3.29 2.69 0.91 3.26 Clayey 1.45 1.20 1.30 5.05 2.00 3.22 9.47 47.79 0.08 0.93 0.15 0.14 0.18 0.7 2.2 1.12 0.02 0.9600 1.42 1.05 74 2.6 439 1.1 0.02 0.99 0.19 1.11 0.21 1.55 1.15
3.29 2.20 1.02 3.36 2.36 1.02 3.33 Clayey 1.42 1.19 1.28 4.67 2.00 3.29 10.55 49.23 0.08 0.93 0.15 0.14 0.18 0.7 2.2 1.11 0.02 0.9600 1.43 1.07 80 2.6 392 1.1 0.02 0.99 0.17 1.11 0.18 1.36 1.01
3.25 2.35 0.95 3.32 2.51 0.95 3.29 Clayey 1.39 1.18 1.26 4.82 2.00 3.25 10.03 48.38 0.08 0.93 0.15 0.14 0.18 0.7 2.2 1.10 0.02 0.9600 1.41 1.07 77 2.6 422 1.1 0.02 0.99 0.18 1.11 0.19 1.43 1.09
3.25 2.40 0.92 3.31 2.55 0.92 3.28 Clayey 1.36 1.17 1.24 4.85 2.00 3.25 9.92 48.08 0.08 0.92 0.14 0.14 0.18 0.7 2.2 1.10 0.02 0.9600 1.40 1.07 77 2.6 435 1.1 0.02 0.99 0.18 1.11 0.20 1.45 1.11
3.25 1.99 0.55 3.31 2.11 0.55 3.29 Clayey 1.33 1.15 1.22 4.36 2.00 3.25 10.00 43.56 0.08 0.92 0.14 0.14 0.17 0.7 2.2 1.09 0.02 0.9600 1.33 1.03 77 2.6 366 1.1 0.02 0.99 0.15 1.11 0.16 1.19 0.92
3.30 2.21 0.98 3.35 2.33 0.98 3.33 Clayey 1.31 1.14 1.21 4.58 2.00 3.30 10.69 49.00 0.08 0.92 0.14 0.14 0.17 0.7 2.2 1.08 0.02 0.9600 1.40 1.10 81 2.6 408 1.1 0.02 0.99 0.16 1.11 0.18 1.31 1.03
3.23 2.11 0.51 3.28 2.22 0.51 3.26 Clayey 1.28 1.13 1.19 4.45 2.00 3.23 9.63 42.88 0.08 0.91 0.14 0.13 0.17 0.7 2.2 1.08 0.02 0.9600 1.30 1.04 75 2.6 395 1.1 0.02 0.99 0.15 1.11 0.17 1.24 0.99
3.34 2.32 1.37 3.39 2.43 1.37 3.37 Clayey 1.26 1.12 1.17 4.67 2.00 3.34 11.39 53.17 0.09 0.91 0.14 0.13 0.17 0.7 2.2 1.07 0.02 0.9600 1.58 1.27 85 2.6 438 1.1 0.02 0.99 0.16 1.11 0.18 1.35 1.09
3.28 2.60 1.21 3.32 2.72 1.21 3.30 Clayey 1.23 1.11 1.16 4.96 2.00 3.28 10.39 51.57 0.09 0.91 0.13 0.13 0.16 0.7 2.2 1.06 0.02 0.9600 1.55 1.27 79 2.6 496 1.1 0.02 0.99 0.18 1.11 0.20 1.51 1.23
3.44 2.62 2.78 3.48 2.72 2.78 3.46 Clayey 1.21 1.10 1.14 4.96 2.00 3.44 13.02 64.50 0.10 0.90 0.13 0.13 0.16 0.7 2.2 1.06 0.02 0.9600 1.75 1.45 93 2.6 503 1.1 0.02 0.99 0.18 1.11 0.20 1.51 1.24
3.40 2.66 2.33 3.43 2.75 2.33 3.42 Clayey 1.19 1.09 1.13 4.98 2.00 3.40 12.34 61.42 0.10 0.90 0.13 0.13 0.16 0.7 2.2 1.05 0.02 0.9600 1.69 1.41 90 2.6 516 1.1 0.02 0.99 0.18 1.11 0.20 1.52 1.27
3.27 2.66 1.15 3.30 2.74 1.15 3.29 Clayey 1.17 1.08 1.11 4.96 2.00 3.27 10.30 51.08 0.09 0.89 0.13 0.13 0.16 0.7 2.2 1.05 0.02 0.9600 1.53 1.30 79 2.6 521 1.1 0.02 0.99 0.18 1.11 0.20 1.51 1.28
3.28 2.86 1.42 3.31 2.94 1.42 3.30 Clayey 1.15 1.07 1.10 5.15 2.00 3.28 10.47 53.90 0.09 0.89 0.13 0.13 0.15 0.7 2.2 1.04 0.02 0.9600 1.57 1.35 80 2.6 565 1.1 0.02 0.99 0.19 1.11 0.21 1.62 1.39
3.06 6.25 2.09 3.09 6.40 2.09 3.08 Clayey 1.13 1.06 1.09 8.72 2.00 3.06 7.47 65.20 0.11 0.89 0.13 0.13 0.15 0.7 2.2 1.04 0.02 0.9600 1.75 1.53 63 2.6 692 1.1 0.02 0.99 0.23 1.11 0.26 1.95 1.70
3.02 10.55 3.86 3.04 10.76 3.86 3.03 Clayey 1.11 1.05 1.07 13.19 2.00 3.02 7.02 92.51 0.15 0.88 0.12 0.13 0.15 0.7 2.2 1.03 0.02 0.9600 2.54 2.24 60 2.6 1179 1.1 0.02 0.99 0.39 1.11 0.43 3.28 2.90
3.07 8.34 3.31 3.09 8.48 3.31 3.08 Clayey 1.09 1.04 1.06 10.79 2.00 3.07 7.57 81.66 0.13 0.88 0.12 0.13 0.15 0.7 2.2 1.03 0.02 0.9600 2.16 1.93 63 2.6 940 1.1 0.02 0.99 0.30 1.11 0.34 2.59 2.32
2.86 13.35 2.71 2.87 13.53 2.71 2.86 Clayey 1.07 1.03 1.05 15.89 2.00 2.86 5.29 84.01 0.14 0.87 0.12 0.13 0.14 0.7 2.2 1.02 0.02 0.9600 2.23 2.03 49 2.6 1518 1.1 0.02 0.99 0.48 1.11 0.54 4.12 3.74
2.59 22.37 1.95 2.60 22.59 1.95 2.60 Very Silty 1.05 1.03 1.04 24.66 2.00 2.60 3.32 81.95 0.13 0.86 0.12 0.13 0.14 0.7 2.2 1.01 0.02 0.9600 2.17 2.00 35 2.6 2565 1.1 0.02 0.99 0.80 1.11 0.89 6.89 6.34
2.69 19.80 2.38 2.70 19.92 2.38 2.69 Clayey 1.03 1.02 1.02 22.22 2.00 2.69 3.93 87.31 0.14 0.86 0.12 0.13 0.14 0.7 2.2 1.01 0.02 0.9600 2.35 2.19 40 2.6 2290 1.1 0.02 0.99 0.71 1.11 0.78 6.08 5.68
2.62 19.57 1.75 2.62 19.63 1.75 2.62 Clayey 1.02 1.01 1.01 21.82 2.00 2.62 3.46 75.53 0.12 0.85 0.12 0.13 0.14 0.7 2.2 1.00 0.02 0.9600 1.99 1.89 36 2.6 2284 1.1 0.02 0.99 0.69 1.11 0.77 6.00 5.68
2.62 18.39 1.54 2.62 18.39 1.54 2.62 Clayey 1.00 1.00 1.00 20.49 2.00 2.62 3.43 70.26 0.11 0.85 0.11 0.13 0.13 0.7 2.2 1.00 0.02 0.9600 1.86 1.79 36 2.6 2163 1.1 0.02 0.99 0.64 1.11 0.72 5.62 5.41
2.69 19.80 2.32 2.69 19.73 2.32 2.69 Clayey 0.98 0.99 0.99 21.74 2.00 2.69 3.95 85.77 0.14 0.84 0.11 0.13 0.13 0.7 2.2 0.99 0.02 0.9600 2.30 2.25 40 2.6 2348 1.1 0.02 0.99 0.69 1.11 0.76 6.04 5.90
2.76 12.63 1.55 2.76 12.55 1.55 2.76 Clayey 0.97 0.98 0.98 14.53 2.00 2.76 4.47 64.98 0.11 0.84 0.11 0.13 0.13 0.7 2.2 0.99 0.02 0.9600 1.76 1.74 44 2.6 1509 1.1 0.02 0.99 0.44 1.11 0.48 3.85 3.82
2.76 24.88 3.93 2.76 24.64 3.93 2.76 Clayey 0.95 0.98 0.97 26.39 2.00 2.76 4.48 118.35 0.23 0.83 0.11 0.12 0.12 0.7 2.2 0.99 0.02 0.9600 3.90 3.93 44 2.6 2996 1.1 0.02 0.99 0.85 1.11 0.95 7.57 7.63

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)
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CPTU‐608 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-2938
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-608
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/27/06
CPT Time: 14:59 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP608.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 72.3 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 8.72 (ft): 28.6 28.6 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐608 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 72.0 7.09 7.09 0.02 0.28 -0.02 1 7 5 7 1.00E-07 111.4 0.018 0 0.018 1.7 3.4 5.8 1.7 3 386.97 0.28 0 2.5 30.7 5 -9999 -9999 -9999 -9999 -9999 0.471 10 0 36 14180 14180 2116 36 40 392.89 0.28
0.3 0.984 -0.3 71.3 9.71 9.71 0.09 0.96 -0.54 5 6 6 7 5.00E-06 114.6 0.055 0 0.055 1.7 4.6 7.9 2.5 4.2 174.38 0.96 0 2.57 33.9 5 -9999 -9999 -9999 -9999 -9999 0.643 10 0 110 19420 19420 2116 110 180 175.55 0.93
0.5 1.64 -0.5 70.7 5.03 5.05 0.12 2.38 4.6 3 5 4 6 5.00E-08 111.4 0.092 0 0.092 1.7 4.8 8.2 1.7 2.8 53.66 2.43 0.03 3.02 59.6 3 -9999 -9999 -9999 -9999 -9999 0.331 10 0 184 10060 10100 2116 184 240 53.89 2.42
0.7 2.297 -0.7 70.0 13.25 13.32 0.14 1.02 13.05 6 6 6 6 5.00E-05 114.6 0.129 0 0.129 1.7 5.1 8.7 3.2 5.5 101.84 1.03 0.03 2.46 29.1 5 38.2 42 -0.19 -9999 -9999 0.879 10 0 258 26500 26640 2116 258 280 102.26 1.06
0.9 2.953 -0.9 69.3 16.31 16.31 0.18 1.11 -0.38 6 6 6 6 5.00E-05 114.6 0.167 0 0.167 1.7 6.2 10.6 3.9 6.6 96.59 1.12 0 2.41 26.7 5 40.3 42 -0.19 -9999 -9999 1.076 10 0 334 32620 32620 2116 334 360 96.66 1.12
1.1 3.609 -1.1 68.7 6.34 6.35 0.12 1.89 2.81 4 5 5 5 5.00E-07 114.6 0.205 0 0.205 1.7 4.1 6.9 1.9 3.3 30.04 1.96 0.01 2.88 51 4 -9999 -9999 -9999 -9999 -9999 0.41 10 0 410 12680 12700 2116 410 240 29.98 1.95
1.3 4.265 -1.3 68.0 3.02 3.11 0.04 1.37 19.05 1 4 3 4 1.00E-07 111.4 0.242 0 0.242 1.7 1.5 2.5 0.9 3.5 11.85 1.49 0.21 2.77 44.4 4 -9999 -9999 -9999 -9999 -9999 0.191 3.2 0 484 6040 6220 2116 484 80 11.85 1.39
1.5 4.921 -1.5 67.4 9.21 9.24 0.08 0.87 6.26 5 5 5 5 5.00E-06 114.6 0.279 0 0.279 1.7 4.4 7.5 2.4 4 32.16 0.89 0.02 2.57 34.1 5 -9999 -9999 -9999 -9999 -9999 0.598 10 0 558 18420 18480 2116 558 160 32.12 0.89
1.7 5.577 -1.7 66.7 7.57 7.57 0.12 1.59 -0.26 5 4 5 5 5.00E-06 114.6 0.316 0 0.316 1.7 3.6 6.2 2.2 3.7 22.92 1.66 0 2.78 44.9 4 -9999 -9999 -9999 -9999 -9999 0.483 8.8 0 632 15140 15140 2116 632 240 22.96 1.65
1.9 6.234 -1.9 66.1 14.39 14.41 0.1 0.66 4 6 5 6 6 5.00E-05 114.6 0.354 0 0.354 1.68 5.5 9.3 3.3 5.6 39.7 0.68 0.01 2.35 24.3 5 30 38 -0.07 -9999 -9999 0.937 10 0 708 28780 28820 2116 708 200 39.71 0.71
2.1 6.89 -2.1 65.4 16.19 16.2 0.13 0.79 0.27 6 5 6 6 5.00E-05 114.6 0.392 0 0.392 1.6 6.2 9.9 3.7 6.1 40.36 0.81 0 2.35 24.6 5 30 38 -0.08 -9999 -9999 1.054 10 0 784 32380 32400 2116 784 260 40.33 0.82
2.3 7.546 -2.3 64.8 15.38 15.38 0.14 0.91 0.39 6 5 6 6 5.00E-05 114.6 0.429 0 0.429 1.53 5.9 9 3.7 5.7 34.84 0.94 0 2.42 27.3 5 30 38 -0.08 -9999 -9999 0.997 10 0 858 30760 30760 2116 858 280 34.85 0.94
2.5 8.202 -2.5 64.1 14.46 14.46 0.15 1.04 0.17 6 5 6 6 5.00E-05 114.6 0.467 0 0.467 1.46 5.5 8.1 3.6 5.3 29.97 1.07 0 2.49 30.3 5 30 36 -0.08 -9999 -9999 0.933 10 0 934 28920 28920 2116 934 300 29.96 1.07
2.7 8.858 -2.7 63.4 12.82 12.82 0.14 1.11 -0.12 6 5 6 5 5.00E-05 114.6 0.504 0 0.504 1.41 4.9 6.9 3.3 4.7 24.43 1.16 0 2.57 33.8 5 30 34 -0.07 -9999 -9999 0.821 9.7 0 1008 25640 25640 2116 1008 280 24.44 1.14
2.9 9.514 -2.9 62.8 7.86 7.86 0.17 2.2 0.3 4 4 5 5 5.00E-07 114.6 0.542 0 0.542 1.36 5 6.8 2.3 4.1 13.5 2.36 0 2.83 47.8 4 -9999 -9999 -9999 -9999 -9999 0.488 3.9 0 1084 15720 15720 2116 1084 340 13.50 2.32
3.1 10.17 -3.1 62.1 15.46 15.46 0.21 1.38 0.62 6 5 6 5 5.00E-05 114.6 0.58 0 0.58 1.31 5.9 7.8 3.9 5.3 25.68 1.43 0 2.57 34 5 30 34 -0.09 -9999 -9999 0.992 10 0 1160 30920 30920 2116 1160 420 25.66 1.41
3.3 10.827 -3.3 61.5 13.8 13.8 0.22 1.6 -0.34 6 4 6 5 5.00E-05 114.6 0.617 0 0.617 1.27 5.3 6.7 3.6 5.3 21.36 1.67 0 2.61 36 4 30 34 -0.08 -9999 -9999 0.879 7.9 0 1234 27600 27600 2116 1234 440 21.37 1.67
3.5 11.483 -3.5 60.8 7.78 7.79 0.15 1.9 2.17 5 4 5 4 5.00E-06 114.6 0.655 0 0.655 1.24 3.7 4.6 2.3 3.4 10.9 2.07 0.01 2.88 50.6 4 -9999 -9999 -9999 -9999 -9999 0.476 2.9 0 1310 15560 15580 2116 1310 300 10.89 2.10
3.7 12.139 -3.7 60.2 11.55 11.55 0.2 1.71 -0.17 5 4 6 5 5.00E-06 114.6 0.692 0 0.692 1.2 5.5 6.6 3.2 4.5 15.68 1.82 0 2.71 41.2 4 -9999 -9999 -9999 -9999 -9999 0.724 4.9 0 1384 23100 23100 2116 1384 400 15.69 1.84
3.9 12.795 -3.9 59.5 4.55 4.65 0.09 1.94 20.81 4 3 3 3 5.00E-07 114.6 0.73 0 0.73 1.17 3 3.5 1.7 2 5.37 2.3 0.17 3.16 70.2 3 -9999 -9999 -9999 -9999 -9999 0.261 1.2 0 1460 9100 9300 2116 1460 180 5.37 2.30
4.1 13.451 -4.1 58.8 14.31 14.31 0.17 1.21 -0.97 6 4 6 5 5.00E-05 114.6 0.767 0 0.767 1.14 5.5 6.3 3.7 4.7 17.64 1.28 0 2.6 35.2 5 30 32 -0.04 -9999 -9999 0.903 5.8 0 1534 28620 28620 2116 1534 340 17.66 1.26
4.3 14.107 -4.3 58.2 15.75 15.75 0.2 1.29 -0.12 6 4 6 5 5.00E-05 114.6 0.805 0 0.805 1.11 6 6.7 4.1 4.9 18.56 1.36 0 2.59 34.8 5 30 32 -0.05 -9999 -9999 0.996 6.3 0 1610 31500 31500 2116 1610 400 18.57 1.34
4.5 14.764 -4.5 57.5 4.98 5.04 0.16 3.13 12.33 3 3 4 3 5.00E-08 111.4 0.842 0 0.842 1.09 4.8 5.3 2 2.1 4.99 3.76 0.09 3.3 81.3 3 -9999 -9999 -9999 -9999 -9999 0.28 1.1 0 1684 9960 10080 2116 1684 320 4.99 3.81
4.7 15.42 -4.7 56.9 17.22 17.24 0.15 0.86 5.57 6 5 6 5 5.00E-05 114.6 0.879 0 0.879 1.07 6.6 7 4.3 4.7 18.61 0.9 0.01 2.51 31 5 30 32 -0.02 -9999 -9999 1.091 6.3 0 1758 34440 34480 2116 1758 300 18.61 0.92
4.9 16.076 -4.9 56.2 21.3 21.29 0.19 0.88 -2.05 6 5 7 5 5.00E-05 114.6 0.917 0 0.917 1.04 8.2 8.5 5.1 5.5 22.23 0.92 0 2.44 28 5 30 34 -0.04 -9999 -9999 1.359 8.4 0 1834 42600 42580 2116 1834 380 22.22 0.93
5.1 16.732 -5.1 55.6 20.67 20.67 0.2 0.96 0.32 6 5 7 5 5.00E-05 114.6 0.954 0 0.954 1.02 7.9 8.1 5 5.3 20.66 1 0 2.48 29.6 5 30 34 -0.04 -9999 -9999 1.314 7.5 0 1908 41340 41340 2116 1908 400 20.67 1.01
5.3 17.388 -5.3 54.9 9.9 9.91 0.22 2.2 1.35 5 3 6 4 5.00E-06 114.6 0.992 0 0.992 1 4.7 4.8 3.2 3 8.99 2.45 0 2.99 57.6 3 -9999 -9999 -9999 -9999 -9999 0.594 2.2 0 1984 19800 19820 2116 1984 440 8.99 2.47
5.5 18.044 -5.5 54.3 6.28 6.41 0.13 1.96 27.98 4 3 4 3 5.00E-07 114.6 1.03 0 1.03 0.99 4.1 4 2.3 2 5.22 2.33 0.16 3.18 71.2 3 -9999 -9999 -9999 -9999 -9999 0.358 1.2 0 2060 12560 12820 2116 2060 260 5.22 2.42
5.7 18.701 -5.7 53.6 18.72 18.71 0.18 0.94 -2.1 6 5 6 5 5.00E-05 114.6 1.067 0 1.067 0.97 7.2 6.9 4.7 4.6 16.53 0.99 0 2.53 32.2 5 30 32 -0.02 -9999 -9999 1.176 5.3 0 2134 37440 37420 2116 2134 360 16.54 1.02
5.9 19.357 -5.9 52.9 11.67 11.69 0.27 2.27 4.3 5 3 6 4 5.00E-06 114.6 1.105 0 1.105 0.95 5.6 5.3 3.7 3.2 9.58 2.51 0.01 2.97 56.4 3 -9999 -9999 -9999 -9999 -9999 0.706 2.4 0 2210 23340 23380 2116 2210 540 9.58 2.55
6.1 20.013 -6.1 52.3 5.01 5.18 0.1 1.84 34.63 4 3 3 3 5.00E-07 114.6 1.142 0 1.142 0.94 3.3 3.1 2.1 1.5 3.53 2.36 0.27 3.33 83.4 3 -9999 -9999 -9999 -9999 -9999 0.269 0.8 0 2284 10020 10360 2116 2284 200 3.54 2.48
6.3 20.669 -6.3 51.6 12.73 12.93 0.13 1.03 43.08 6 4 5 4 5.00E-05 114.6 1.18 0 1.18 0.92 5 4.6 3.7 3 9.96 1.13 0.11 2.78 44.9 4 30 30 0.03 -9999 -9999 0.783 2.5 0 2360 25460 25860 2116 2360 260 9.96 1.11
6.5 21.325 -6.5 51.0 14.36 14.39 0.26 1.83 6.4 5 4 6 4 5.00E-06 114.6 1.218 0 1.218 0.91 6.9 6.2 4.3 3.4 10.82 2 0.02 2.87 50.2 4 -9999 -9999 -9999 -9999 -9999 0.878 2.8 0 2436 28720 28780 2116 2436 520 10.81 1.97
6.7 21.981 -6.7 50.3 11.03 11.2 0.29 2.55 36.44 5 3 5 4 5.00E-06 114.6 1.255 0 1.255 0.89 5.4 4.8 3.8 2.8 7.93 2.87 0.11 3.07 63.3 3 -9999 -9999 -9999 -9999 -9999 0.663 1.9 0 2510 22060 22400 2116 2510 580 7.92 2.92
6.9 22.638 -6.9 49.7 7.01 7.36 0.14 1.94 74.98 5 3 3 3 5.00E-06 114.6 1.293 0 1.293 0.88 3.5 3.1 2.8 1.8 4.69 2.35 0.39 3.22 74.5 3 -9999 -9999 -9999 -9999 -9999 0.405 1 0 2586 14020 14720 2116 2586 280 4.69 2.31
7.1 23.294 -7.1 49.0 20.6 20.64 0.27 1.31 8.84 6 4 6 5 5.00E-05 114.6 1.33 0 1.33 0.87 7.9 6.9 5.6 4.1 14.52 1.4 0.01 2.68 39.5 4 30 32 -0.03 -9999 -9999 1.288 4.3 0 2660 41200 41280 2116 2660 540 14.52 1.40
7.3 23.95 -7.3 48.4 23.67 23.66 0.21 0.9 -1.55 7 5 7 5 5.00E-04 117.7 1.368 0 1.368 0.85 7.6 6.5 5.8 5.1 16.29 0.96 0 2.48 29.9 5 30 32 -0.01 -9999 -9999 -9999 -9999 0 2736 47340 47320 2116 2736 420 16.30 0.94
7.5 24.606 -7.5 47.7 25.01 24.99 0.19 0.74 -4.94 7 5 7 5 5.00E-04 117.7 1.407 0 1.407 0.84 8 6.7 6 5.1 16.76 0.79 -0.01 2.43 27.5 5 30 32 0 -9999 -9999 -9999 -9999 0 2814 50020 49980 2116 2814 380 16.76 0.81
7.7 25.262 -7.7 47.0 21.51 21.5 0.26 1.19 -3.04 6 4 7 5 5.00E-05 114.6 1.445 0 1.445 0.83 8.2 6.9 5.8 3.9 13.88 1.27 0 2.68 39.3 4 30 32 -0.02 -9999 -9999 1.337 4.1 0 2890 43020 43000 2116 2890 520 13.88 1.30
7.9 25.918 -7.9 46.4 16.72 16.78 0.22 1.28 13.42 6 4 6 4 5.00E-05 114.6 1.483 0 1.483 0.82 6.4 5.3 4.9 3.1 10.32 1.41 0.03 2.81 46.7 4 30 30 0.01 -9999 -9999 1.02 2.6 0 2966 33440 33560 2116 2966 440 10.31 1.44
8.1 26.574 -8.1 45.7 13.64 13.74 0.3 2.15 21.97 5 3 5 4 5.00E-06 114.6 1.52 0 1.52 0.81 6.6 5.3 4.5 2.8 8.04 2.42 0.06 3.02 60.2 3 -9999 -9999 -9999 -9999 -9999 0.815 1.9 0 3040 27280 27480 2116 3040 600 8.04 2.45
8.3 27.231 -8.3 45.1 16.66 16.76 0.26 1.54 21.77 6 4 6 4 5.00E-05 114.6 1.558 0 1.558 0.8 6.4 5.1 5 3.1 9.76 1.7 0.04 2.87 50.4 4 30 30 0 -9999 -9999 1.013 2.5 0 3116 33320 33520 2116 3116 520 9.76 1.71
8.5 27.887 -8.5 44.4 12.59 12.77 0.22 1.73 39.12 5 3 5 3 5.00E-06 114.6 1.596 0 1.596 0.79 6.1 4.8 4.2 2.4 7 1.97 0.11 3.03 60.6 3 -9999 -9999 -9999 -9999 -9999 0.745 1.6 0 3192 25180 25540 2116 3192 440 7.00 1.97
8.7 28.543 -8.7 43.8 17.77 17.85 0.23 1.31 16.2 6 4 6 4 5.00E-05 114.6 1.633 0 1.633 0.78 6.8 5.4 5.2 3 9.93 1.44 0.03 2.83 47.8 4 30 30 0.01 -9999 -9999 1.081 2.5 0 3266 35540 35700 2116 3266 460 9.93 1.42
8.9 29.199 -8.9 43.1 23.17 23.18 0.23 1.01 2.35 6 4 7 5 5.00E-05 114.6 1.671 0.019 1.652 0.78 8.9 6.9 6.2 3.6 13.02 1.08 0 2.67 38.8 4 30 30 0 -9999 -9999 1.434 3.7 37 3342 46340 46360 2116 3305 460 13.02 1.07
9.1 29.855 -9.1 42.4 9.6 9.76 0.26 2.62 34.23 4 3 4 3 5.00E-07 114.6 1.708 0.039 1.669 0.77 6.2 4.8 3.8 2 4.82 3.18 0.13 3.28 79.1 3 -9999 -9999 -9999 -9999 -9999 0.537 1.1 78 3416 19200 19520 2116 3338 520 4.82 3.23
9.3 30.511 -9.3 41.8 14.52 14.72 0.31 2.08 43.82 5 3 5 4 5.00E-06 114.6 1.746 0.06 1.686 0.77 7 5.4 4.9 2.7 7.7 2.36 0.1 3.03 60.9 3 -9999 -9999 -9999 -9999 -9999 0.865 1.8 119 3492 29040 29440 2116 3373 620 7.69 2.39
9.5 31.168 -9.5 41.1 9.93 10.18 0.28 2.73 52.39 4 3 4 3 5.00E-07 114.6 1.783 0.08 1.703 0.77 6.5 5 4 2 4.93 3.31 0.19 3.28 79.2 3 -9999 -9999 -9999 -9999 -9999 0.56 1.1 160 3566 19860 20360 2116 3406 560 4.93 3.33
9.7 31.824 -9.7 40.5 6.63 7 0.15 2.15 79.09 4 3 3 3 5.00E-07 114.6 1.821 0.101 1.72 0.76 4.5 3.4 3.1 1.4 3.01 2.9 0.46 3.43 92.6 3 -9999 -9999 -9999 -9999 -9999 0.345 0.7 201 3642 13260 14000 2116 3441 300 3.01 2.90
9.9 32.48 -9.9 39.8 6.72 7.09 0.15 2.09 78.19 4 3 3 3 5.00E-07 114.6 1.859 0.121 1.738 0.76 4.5 3.4 3.1 1.4 3.01 2.83 0.44 3.43 92.1 3 -9999 -9999 -9999 -9999 -9999 0.349 0.7 242 3718 13440 14180 2116 3476 300 3.01 2.87

10.1 33.136 -10.1 39.2 5.33 5.77 0.1 1.7 92.48 4 3 3 3 5.00E-07 114.6 1.896 0.142 1.755 0.76 3.7 2.8 2.8 1.1 2.21 2.53 0.71 3.52 100 3 -9999 -9999 -9999 -9999 -9999 0.258 0.6 283 3792 10660 11540 2116 3509 200 2.21 2.58
10.3 33.792 -10.3 38.5 4.62 5.09 0.05 1.03 102.16 1 3 3 1 1.00E-07 111.4 1.933 0.162 1.771 0.75 2.4 1.8 2.5 0.9 1.78 1.66 0.96 3.53 100 3 -9999 -9999 -9999 -9999 -9999 0.211 0.6 324 3866 9240 10180 2116 3542 100 1.78 1.58
10.5 34.448 -10.5 37.9 7.01 7.43 0.09 1.25 89.32 5 3 3 3 5.00E-06 114.6 1.97 0.183 1.788 0.75 3.6 2.7 3 1.3 3.05 1.7 0.48 3.32 82.6 3 -9999 -9999 -9999 -9999 -9999 0.364 0.7 365 3940 14020 14860 2116 3575 180 3.05 1.65
10.7 35.105 -10.7 37.2 5 5.53 0.09 1.68 112.71 4 3 3 3 5.00E-07 114.6 2.008 0.203 1.805 0.74 3.5 2.6 2.8 1 1.95 2.63 0.94 3.58 100 3 -9999 -9999 -9999 -9999 -9999 0.235 0.6 406 4016 10000 11060 2116 3610 180 1.95 2.56
10.9 35.761 -10.9 36.5 4.68 5.21 0.07 1.25 114.2 1 3 3 1 1.00E-07 111.4 2.045 0.224 1.821 0.74 2.5 1.8 2.6 0.9 1.74 2.06 1.05 3.57 100 3 -9999 -9999 -9999 -9999 -9999 0.211 0.6 447 4090 9360 10420 2116 3643 140 1.74 2.21
11.1 36.417 -11.1 35.9 4.33 4.85 0.05 0.98 112.07 1 3 1 1 1.00E-07 111.4 2.082 0.244 1.838 0.74 2.3 1.7 2.5 0.8 1.51 1.72 1.17 3.6 100 3 -9999 -9999 -9999 -9999 -9999 0.185 0.5 488 4164 8660 9700 2116 3676 100 1.51 1.81
11.3 37.073 -11.3 35.2 4.82 5.34 0.06 1.03 109.07 1 3 3 1 1.00E-07 111.4 2.118 0.265 1.854 0.73 2.6 1.9 2.6 0.9 1.74 1.71 0.98 3.54 100 3 -9999 -9999 -9999 -9999 -9999 0.214 0.6 529 4236 9640 10680 2116 3707 120 1.74 1.86
11.5 37.729 -11.5 34.6 7.46 7.93 0.12 1.55 101.42 5 3 3 3 5.00E-06 114.6 2.155 0.285 1.87 0.73 3.8 2.8 3.3 1.3 3.09 2.13 0.5 3.36 86 3 -9999 -9999 -9999 -9999 -9999 0.385 0.7 570 4310 14920 15860 2116 3740 240 3.09 2.08
11.7 38.385 -11.7 33.9 16.18 16.28 0.37 2.25 21.21 5 3 6 4 5.00E-06 114.6 2.193 0.306 1.887 0.73 7.8 5.7 5.5 2.6 7.46 2.6 0.03 3.07 63.2 3 -9999 -9999 -9999 -9999 -9999 0.939 1.7 611 4386 32360 32560 2116 3775 740 7.46 2.63
11.9 39.042 -11.9 33.3 9.1 9.44 0.22 2.36 71.22 5 3 4 3 5.00E-06 114.6 2.23 0.326 1.904 0.72 4.5 3.3 3.9 1.7 3.78 3.09 0.26 3.36 86.2 3 -9999 -9999 -9999 -9999 -9999 0.481 0.9 652 4460 18200 18880 2116 3808 440 3.79 3.05
12.1 39.698 -12.1 32.6 4.68 5.17 0.1 1.89 104.65 4 2 3 1 5.00E-07 114.6 2.268 0.347 1.922 0.72 3.3 2.4 3.1 0.9 1.51 3.37 1.01 3.73 100 2 -9999 -9999 -9999 -9999 -9999 0.193 0.5 693 4536 9360 10340 2116 3843 200 1.51 3.45
12.3 40.354 -12.3 31.9 4.47 5 0.07 1.4 111.7 1 3 1 1 1.00E-07 111.4 2.305 0.367 1.938 0.72 2.4 1.7 2.9 0.8 1.39 2.61 1.16 3.71 100 2 -9999 -9999 -9999 -9999 -9999 0.179 0.5 733 4610 8940 10000 2116 3877 140 1.39 2.60
12.5 41.01 -12.5 31.3 4.57 5.14 0.06 1.12 122.32 1 3 1 1 1.00E-07 111.4 2.342 0.387 1.954 0.72 2.5 1.8 2.8 0.8 1.43 2.06 1.23 3.65 100 2 -9999 -9999 -9999 -9999 -9999 0.186 0.5 774 4684 9140 10280 2116 3910 120 1.43 2.14
12.7 41.666 -12.7 30.6 5.27 5.86 0.09 1.54 126.87 1 3 3 1 1.00E-07 111.4 2.378 0.408 1.97 0.71 2.8 2 3.1 1 1.77 2.59 1.02 3.61 100 2 -9999 -9999 -9999 -9999 -9999 0.232 0.6 815 4756 10540 11720 2116 3941 180 1.77 2.58
12.9 42.322 -12.9 30.0 5.18 5.77 0.09 1.52 126.58 1 3 3 1 1.00E-07 111.4 2.415 0.428 1.986 0.71 2.8 2 3.1 0.9 1.69 2.62 1.05 3.63 100 2 -9999 -9999 -9999 -9999 -9999 0.224 0.6 856 4830 10360 11540 2116 3974 180 1.69 2.68
13.1 42.978 -13.1 29.3 5.8 6.42 0.1 1.48 131.68 5 3 3 3 5.00E-06 114.6 2.452 0.449 2.003 0.71 3.1 2.2 3.2 1 1.98 2.4 0.92 3.55 100 3 -9999 -9999 -9999 -9999 -9999 0.264 0.6 897 4904 11600 12840 2116 4007 200 1.98 2.52
13.3 43.635 -13.3 28.7 11.28 11.38 0.19 1.7 21.83 5 3 6 3 5.00E-06 114.6 2.489 0.469 2.02 0.7 5.4 3.8 4.3 1.7 4.4 2.17 0.02 3.23 75.1 3 -9999 -9999 -9999 -9999 -9999 0.593 1 938 4978 22560 22760 2116 4040 380 4.40 2.14
13.5 44.291 -13.5 28.0 9.63 9.82 0.17 1.71 39.03 5 3 5 3 5.00E-06 114.6 2.527 0.49 2.037 0.7 4.7 3.3 4 1.5 3.58 2.3 0.1 3.32 82.6 3 -9999 -9999 -9999 -9999 -9999 0.486 0.8 979 5054 19260 19640 2116 4075 340 3.58 2.33
13.7 44.947 -13.7 27.4 8.35 8.66 0.13 1.48 66 5 3 4 3 5.00E-06 114.6 2.565 0.51 2.054 0.7 4.1 2.9 3.7 1.3 2.97 2.1 0.25 3.37 87.1 3 -9999 -9999 -9999 -9999 -9999 0.406 0.7 1020 5130 16700 17320 2116 4110 260 2.97 2.13
13.9 45.603 -13.9 26.7 11.36 11.74 0.22 1.84 82.14 5 3 4 3 5.00E-06 114.6 2.602 0.531 2.071 0.69 5.6 3.9 4.5 1.8 4.41 2.36 0.22 3.24 76.4 3 -9999 -9999 -9999 -9999 -9999 0.609 1 1061 5204 22720 23480 2116 4143 440 4.41 2.41
14.1 46.259 -14.1 26.0 13.43 13.83 0.36 2.63 84.53 5 3 4 3 5.00E-06 114.6 2.64 0.551 2.088 0.69 6.6 4.6 5.3 2.1 5.36 3.25 0.19 3.24 76.3 3 -9999 -9999 -9999 -9999 -9999 0.746 1.2 1102 5280 26860 27660 2116 4178 720 5.36 3.22
14.3 46.915 -14.3 25.4 17.9 17.88 0.65 3.66 -6.06 4 3 6 4 5.00E-07 114.6 2.677 0.572 2.105 0.69 11.4 7.9 6.6 2.8 7.22 4.3 -0.05 3.2 73.2 3 -9999 -9999 -9999 -9999 -9999 1.013 1.7 1143 5354 35800 35760 2116 4211 1300 7.22 4.28
14.5 47.572 -14.5 24.7 19.47 19.48 0.66 3.38 1.4 5 3 6 4 5.00E-06 114.6 2.715 0.592 2.123 0.69 9.3 6.4 7 2.9 7.9 3.93 -0.03 3.15 69 3 -9999 -9999 -9999 -9999 -9999 1.117 1.9 1184 5430 38940 38960 2116 4246 1320 7.90 3.94
14.7 48.228 -14.7 24.1 20.94 21 0.8 3.79 14.47 4 3 7 4 5.00E-07 114.6 2.753 0.613 2.14 0.68 13.4 9.2 7.5 3.2 8.53 4.37 -0.01 3.15 69 3 -9999 -9999 -9999 -9999 -9999 1.217 2 1225 5506 41880 42000 2116 4281 1600 8.52 4.38
14.9 48.884 -14.9 23.4 20.58 20.77 0.61 2.94 40.11 5 3 6 4 5.00E-06 114.6 2.79 0.633 2.157 0.68 9.9 6.8 7.1 3 8.34 3.4 0.03 3.09 65 3 -9999 -9999 -9999 -9999 -9999 1.199 2 1266 5580 41160 41540 2116 4314 1220 8.34 3.39
15.1 49.54 -15.1 22.8 58.47 58.37 1.96 3.37 -21.77 6 4 8 5 5.00E-05 114.6 2.828 0.654 2.174 0.68 22.4 15.2 16.1 7.3 25.55 3.54 -0.02 2.72 41.4 4 40.1 34 -0.19 -9999 -9999 3.703 10 1307 5656 116940 116740 2116 4349 3920 25.54 3.53
15.3 50.196 -15.3 22.1 143.91 143.79 3.99 2.77 -24.9 7 5 9 6 5.00E-04 117.7 2.866 0.674 2.192 0.68 45.9 31 31.6 21.8 64.3 2.83 -0.01 2.24 20.4 5 65.8 40 -0.27 2.456 353.2 -9999 -9999 1348 5732 287820 287580 2116 4384 7980 64.28 2.83
15.5 50.852 -15.5 21.4 54.91 54.81 2.06 3.76 -20.37 5 4 8 5 5.00E-06 114.6 2.904 0.695 2.209 0.67 26.2 17.7 15.6 7 23.5 3.97 -0.03 2.78 44.7 4 -9999 -9999 -9999 -9999 -9999 3.461 9.1 1389 5808 109820 109620 2116 4419 4120 23.49 3.97
15.7 51.509 -15.7 20.8 132.99 132.93 3.89 2.92 -11.68 7 5 9 6 5.00E-04 117.7 2.942 0.715 2.227 0.67 42.4 28.4 29.7 20.4 58.38 2.99 -0.01 2.28 21.9 5 63.3 40 -0.27 2.542 337.9 -9999 -9999 1430 5884 265980 265860 2116 4454 7780 58.36 2.99
15.9 52.165 -15.9 20.1 117.69 117.61 4.67 3.97 -16.46 11 4 9 6 1.00E-15 130.5 2.983 0.736 2.247 0.67 112.6 75.1 28 19.1 51.01 4.08 -0.01 2.42 27.3 5 59.7 38 -0.33 2.679 315 -9999 -9999 1470 5966 235380 235220 2116 4496 9340 51.00 4.07
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AT AU AV AW AX AY AZ BA BB BC BD BE BF BG BH BI BJ BK BL BM BN BO BP BQ BR BS BT BU BV BW BX BY BZ CA CB CC CD CE CF CG CH

CPTU‐608 Liquefaction Analysis

text

006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐608 Liquefaction Analysis

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75   Col‐76   Col‐77   Col‐78   Col‐79   Col‐80  Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel  No if crest accel = No if crest accel = (%) (%) Nkt 1.1 No if crest accel =
2.0 Amplification 2 0.1 Amplification 2 10.5 0.1 Amplification 2

1.10 51.25 0.28 1.88 115.75 0.28 1.56 Granular 58.78 7.67 17.32 51.38 2.00 1.88 1.17 60.33 0.10 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.1 0.8800 9.22 4.63 10 2.6 1347 1.1 0.1 0.91 21.74 1.11 24.15 337.57 169.44
1.71 40.02 0.93 2.21 72.30 0.93 2.00 Granular 19.24 4.39 7.92 40.25 2.00 2.21 1.70 68.53 0.11 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.1 0.8800 7.23 3.66 19 2.6 1839 1.1 0.1 0.91 9.71 1.11 10.79 150.99 76.38
2.37 15.89 2.42 2.78 25.90 2.42 2.61 Very Silty 11.50 3.39 5.53 26.38 2.00 2.61 3.38 89.09 0.15 1.00 0.22 0.07 0.14 0.7 2.2 2.08 0.1 0.8800 8.23 4.19 36 2.6 944 1.1 0.1 0.91 2.98 1.11 3.31 46.42 23.67
1.92 35.71 1.06 2.29 54.39 1.06 2.14 Granular 8.20 2.86 4.36 36.06 2.00 2.29 1.91 68.73 0.11 1.00 0.21 0.07 0.14 0.7 2.2 1.88 0.1 0.8800 5.63 2.89 22 2.6 2513 1.1 0.1 0.91 5.66 1.11 6.29 88.22 45.33
1.95 38.40 1.12 2.27 55.56 1.12 2.14 Granular 6.34 2.52 3.64 38.80 2.00 2.27 1.86 72.24 0.12 1.00 0.21 0.07 0.14 0.7 2.2 1.74 0.1 0.8800 5.45 2.82 21 2.6 3075 1.1 0.1 0.91 5.35 1.11 5.94 83.52 43.26
2.50 13.19 1.95 2.79 18.32 1.95 2.67 Very Silty 5.16 2.27 3.15 18.93 2.00 2.67 3.81 72.22 0.12 0.99 0.21 0.07 0.14 0.7 2.2 1.64 0.1 0.8800 5.13 2.68 39 2.6 1170 1.1 0.1 0.91 1.66 1.11 1.84 25.94 13.54
2.76 5.67 1.39 3.04 7.61 1.39 2.93 Clayey 4.37 2.09 2.81 12.85 2.00 2.76 4.43 56.99 0.10 0.99 0.21 0.07 0.13 0.7 2.2 1.56 0.1 0.8800 4.13 2.17 44 2.6 546 1.1 0.1 0.91 0.66 1.11 0.73 10.27 5.41
2.29 16.49 0.89 2.54 21.53 0.89 2.44 Granular 3.79 1.95 2.54 17.01 2.00 2.54 2.97 50.55 0.09 0.99 0.21 0.07 0.13 0.7 2.2 1.49 0.1 0.8800 3.75 1.99 32 2.6 1707 1.1 0.1 0.91 1.78 1.11 1.97 27.88 14.79
2.55 12.55 1.65 2.77 15.98 1.65 2.68 Very Silty 3.35 1.83 2.33 16.67 2.00 2.68 3.89 64.77 0.11 0.99 0.21 0.07 0.13 0.7 2.2 1.44 0.1 0.8800 4.14 2.22 40 2.6 1382 1.1 0.1 0.91 1.27 1.11 1.41 19.96 10.68
2.16 22.97 0.71 2.37 28.59 0.71 2.28 Granular 2.99 1.73 2.15 23.55 2.00 2.37 2.18 51.28 0.09 0.99 0.20 0.07 0.13 0.7 2.2 1.39 0.1 0.8800 3.52 1.90 25 2.6 2677 1.1 0.1 0.91 2.20 1.11 2.44 34.57 18.65
2.18 24.55 0.82 2.37 29.94 0.82 2.29 Granular 2.70 1.64 2.00 25.16 2.00 2.37 2.19 55.15 0.10 0.99 0.20 0.07 0.13 0.7 2.2 1.35 0.1 0.8800 3.54 1.92 25 2.6 3011 1.1 0.1 0.91 2.23 1.11 2.48 35.17 19.13
2.27 22.19 0.94 2.44 26.58 0.94 2.37 Granular 2.47 1.57 1.88 22.83 2.00 2.44 2.46 56.20 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.31 0.1 0.8800 3.48 1.91 28 2.6 2848 1.1 0.1 0.91 1.93 1.11 2.14 30.44 16.70
2.35 19.91 1.07 2.51 23.44 1.07 2.44 Granular 2.27 1.51 1.77 20.57 2.00 2.51 2.79 57.50 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.28 0.1 0.8800 3.44 1.90 31 2.6 2665 1.1 0.1 0.91 1.66 1.11 1.84 26.21 14.50
2.44 16.87 1.14 2.58 19.56 1.14 2.52 Granular 2.10 1.45 1.68 17.56 2.00 2.58 3.21 56.33 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.25 0.1 0.8800 3.33 1.86 34 2.6 2346 1.1 0.1 0.91 1.35 1.11 1.50 21.40 11.94
2.83 9.66 2.32 2.95 11.05 2.32 2.90 Clayey 1.95 1.40 1.60 14.50 2.00 2.83 5.01 72.72 0.12 0.98 0.20 0.07 0.12 0.7 2.2 1.22 0.1 0.8800 3.91 2.20 48 2.6 1394 1.1 0.1 0.91 0.75 1.11 0.83 11.84 6.67
2.47 19.00 1.41 2.58 21.42 1.41 2.54 Granular 1.82 1.35 1.52 19.74 2.00 2.58 3.23 63.77 0.10 0.98 0.19 0.07 0.12 0.7 2.2 1.20 0.1 0.8800 3.45 1.96 35 2.6 2834 1.1 0.1 0.91 1.42 1.11 1.58 22.54 12.79
2.58 16.32 1.67 2.68 18.17 1.67 2.64 Very Silty 1.71 1.31 1.46 19.03 2.00 2.64 3.58 68.06 0.11 0.98 0.19 0.07 0.12 0.7 2.2 1.18 0.1 0.8800 3.56 2.04 37 2.6 2511 1.1 0.1 0.91 1.18 1.11 1.31 18.80 10.76
2.88 8.57 2.10 2.97 9.43 2.10 2.93 Clayey 1.62 1.27 1.40 11.89 2.00 2.88 5.51 65.56 0.11 0.98 0.19 0.07 0.12 0.7 2.2 1.15 0.1 0.8800 3.40 1.97 51 2.6 1359 1.1 0.1 0.91 0.60 1.11 0.67 9.60 5.54
2.72 12.69 1.84 2.79 13.81 1.84 2.76 Clayey 1.53 1.24 1.35 16.69 2.00 2.72 4.12 68.71 0.11 0.97 0.19 0.07 0.12 0.7 2.2 1.14 0.1 0.8800 3.48 2.03 41 2.6 2068 1.1 0.1 0.91 0.87 1.11 0.96 13.84 8.07
3.16 4.46 2.30 3.23 4.80 2.30 3.21 Clayey 1.45 1.20 1.30 6.37 2.00 3.16 8.75 55.73 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.12 0.1 0.8800 2.99 1.76 70 2.6 747 1.1 0.1 0.91 0.30 1.11 0.33 4.74 2.79
2.58 15.03 1.26 2.65 16.03 1.26 2.62 Very Silty 1.38 1.17 1.25 16.94 2.00 2.62 3.46 58.57 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.10 0.1 0.8800 3.03 1.80 36 2.6 2580 1.1 0.1 0.91 0.98 1.11 1.09 15.62 9.27
2.58 16.19 1.34 2.63 17.10 1.34 2.61 Very Silty 1.31 1.15 1.21 18.03 2.00 2.61 3.39 61.18 0.10 0.97 0.18 0.07 0.12 0.7 2.2 1.09 0.1 0.8800 3.07 1.84 36 2.6 2847 1.1 0.1 0.91 1.03 1.11 1.14 16.45 9.85
3.31 4.45 3.81 3.35 4.66 3.81 3.33 Clayey 1.26 1.12 1.17 5.99 2.00 3.31 10.81 64.69 0.11 0.97 0.18 0.07 0.11 0.7 2.2 1.07 0.1 0.8800 3.15 1.90 82 2.6 800 1.1 0.1 0.91 0.28 1.11 0.31 4.42 2.67
2.50 16.97 0.92 2.53 17.61 0.92 2.52 Granular 1.20 1.10 1.14 17.88 2.00 2.53 2.94 52.60 0.09 0.97 0.18 0.07 0.11 0.7 2.2 1.06 0.1 0.8800 2.77 1.69 32 2.6 3116 1.1 0.1 0.91 1.03 1.11 1.14 16.54 10.09
2.43 20.68 0.93 2.46 21.28 0.93 2.45 Granular 1.15 1.07 1.11 21.61 2.00 2.46 2.58 55.75 0.10 0.97 0.18 0.07 0.11 0.7 2.2 1.04 0.1 0.8800 2.81 1.73 29 2.6 3881 1.1 0.1 0.91 1.23 1.11 1.37 19.77 12.18
2.48 19.62 1.01 2.50 20.03 1.01 2.49 Granular 1.11 1.05 1.08 20.57 2.00 2.50 2.76 56.83 0.10 0.96 0.18 0.07 0.11 0.7 2.2 1.03 0.1 0.8800 2.81 1.75 31 2.6 3755 1.1 0.1 0.91 1.14 1.11 1.27 18.42 11.46
2.99 8.71 2.47 3.00 8.82 2.47 3.00 Clayey 1.07 1.03 1.05 9.99 2.00 2.99 6.62 66.09 0.11 0.96 0.18 0.07 0.11 0.7 2.2 1.02 0.1 0.8800 3.06 1.92 58 2.6 1699 1.1 0.1 0.91 0.50 1.11 0.55 8.02 5.04
3.18 5.15 2.42 3.19 5.18 2.42 3.19 Clayey 1.03 1.01 1.02 6.22 2.00 3.18 9.04 56.27 0.10 0.96 0.17 0.07 0.11 0.7 2.2 1.01 0.1 0.8800 2.74 1.74 72 2.6 1025 1.1 0.1 0.91 0.29 1.11 0.32 4.67 2.96
2.57 16.61 1.02 2.56 16.58 1.02 2.56 Granular 0.99 1.00 0.99 17.61 2.00 2.56 3.11 54.77 0.10 0.96 0.17 0.07 0.11 0.7 2.2 1.00 0.1 0.8800 2.68 1.72 34 2.6 3361 1.1 0.1 0.91 0.91 1.11 1.02 14.81 9.48
2.97 9.79 2.55 2.97 9.70 2.55 2.97 Clayey 0.96 0.98 0.97 10.58 2.00 2.97 6.45 68.23 0.11 0.96 0.17 0.07 0.11 0.7 2.2 0.99 0.1 0.8800 3.05 1.98 57 2.6 2016 1.1 0.1 0.91 0.53 1.11 0.59 8.59 5.56
3.34 3.67 2.48 3.32 3.62 2.48 3.33 Clayey 0.93 0.96 0.95 4.54 2.00 3.34 11.31 51.28 0.09 0.96 0.17 0.07 0.10 0.7 2.2 0.98 0.1 0.8800 2.56 1.67 84 2.6 769 1.1 0.1 0.91 0.20 1.11 0.22 3.18 2.08
2.78 10.52 1.11 2.76 10.29 1.11 2.76 Clayey 0.90 0.95 0.93 10.96 2.00 2.78 4.59 50.25 0.09 0.96 0.17 0.07 0.10 0.7 2.2 0.97 0.1 0.8800 2.52 1.66 45 2.6 2238 1.1 0.1 0.91 0.55 1.11 0.61 8.96 5.92
2.87 11.60 1.97 2.84 11.28 1.97 2.85 Clayey 0.87 0.93 0.91 11.81 2.00 2.87 5.40 63.79 0.10 0.95 0.17 0.07 0.10 0.7 2.2 0.96 0.1 0.8800 2.84 1.89 50 2.6 2509 1.1 0.1 0.91 0.60 1.11 0.66 9.75 6.50
3.07 8.63 2.92 3.04 8.34 2.92 3.06 Clayey 0.84 0.92 0.89 8.92 2.00 3.07 7.60 67.86 0.11 0.95 0.16 0.07 0.10 0.7 2.2 0.95 0.1 0.8800 2.95 1.99 64 2.6 1894 1.1 0.1 0.91 0.44 1.11 0.49 7.16 4.82
3.22 5.19 2.31 3.18 4.98 2.31 3.19 Clayey 0.82 0.90 0.87 5.69 2.00 3.22 9.47 53.88 0.09 0.95 0.16 0.07 0.10 0.7 2.2 0.94 0.1 0.8800 2.54 1.73 74 2.6 1156 1.1 0.1 0.91 0.26 1.11 0.29 4.25 2.89
2.68 16.28 1.40 2.64 15.55 1.40 2.66 Clayey 0.80 0.89 0.85 15.52 2.00 2.68 3.87 59.99 0.10 0.95 0.16 0.07 0.10 0.7 2.2 0.93 0.1 0.8800 2.67 1.84 39 2.6 3678 1.1 0.1 0.91 0.80 1.11 0.89 13.17 9.06
2.55 18.53 0.94 2.51 17.60 0.94 2.52 Granular 0.77 0.88 0.84 19.67 2.00 2.51 2.79 54.95 0.10 0.95 0.16 0.07 0.10 0.7 2.2 0.93 0.1 0.8800 2.53 1.76 31 2.6 4246 1.1 0.1 0.91 0.90 1.11 1.00 14.82 10.30
2.51 19.33 0.81 2.46 18.26 0.81 2.48 Granular 0.75 0.87 0.82 20.48 2.00 2.46 2.56 52.45 0.09 0.94 0.16 0.07 0.10 0.7 2.2 0.92 0.1 0.8800 2.46 1.73 29 2.6 4492 1.1 0.1 0.91 0.93 1.11 1.03 15.28 10.74
2.68 16.22 1.30 2.62 15.24 1.30 2.65 Clayey 0.73 0.86 0.80 14.88 2.00 2.68 3.87 57.56 0.10 0.94 0.15 0.07 0.09 0.7 2.2 0.91 0.1 0.8800 2.56 1.82 40 2.6 3820 1.1 0.1 0.91 0.77 1.11 0.85 12.68 9.01
2.82 12.21 1.44 2.75 11.41 1.44 2.78 Clayey 0.71 0.84 0.79 11.31 2.00 2.82 4.93 55.74 0.10 0.94 0.15 0.07 0.09 0.7 2.2 0.90 0.1 0.8800 2.51 1.80 47 2.6 2914 1.1 0.1 0.91 0.57 1.11 0.63 9.45 6.79
3.03 9.64 2.45 2.96 8.96 2.45 2.99 Clayey 0.70 0.83 0.78 9.04 2.00 3.03 7.06 63.86 0.10 0.94 0.15 0.07 0.09 0.7 2.2 0.90 0.1 0.8800 2.70 1.96 60 2.6 2328 1.1 0.1 0.91 0.44 1.11 0.49 7.39 5.36
2.87 11.84 1.71 2.80 10.96 1.71 2.83 Clayey 0.68 0.82 0.76 10.76 2.00 2.87 5.46 58.70 0.10 0.93 0.15 0.07 0.09 0.7 2.2 0.89 0.1 0.8800 2.55 1.87 50 2.6 2896 1.1 0.1 0.91 0.54 1.11 0.60 8.99 6.60
3.03 8.60 1.97 2.95 7.92 1.97 2.98 Clayey 0.66 0.81 0.75 8.00 2.00 3.03 7.09 56.71 0.10 0.93 0.15 0.07 0.09 0.7 2.2 0.88 0.1 0.8800 2.49 1.85 61 2.6 2128 1.1 0.1 0.91 0.39 1.11 0.43 6.47 4.81
2.83 12.34 1.42 2.75 11.31 1.42 2.78 Clayey 0.65 0.80 0.74 10.93 2.00 2.83 5.03 54.95 0.10 0.93 0.15 0.07 0.09 0.7 2.2 0.88 0.1 0.8800 2.45 1.84 48 2.6 3089 1.1 0.1 0.91 0.55 1.11 0.61 9.21 6.92
2.67 16.27 1.07 2.58 14.88 1.07 2.62 Clayey 0.64 0.80 0.73 14.03 2.00 2.67 3.76 52.70 0.09 0.92 0.14 0.07 0.09 0.7 2.2 0.87 0.1 0.8800 2.37 1.80 39 2.6 4097 1.1 0.1 0.91 0.72 1.11 0.80 11.97 9.10
3.28 6.06 3.23 3.20 5.53 3.23 3.23 Clayey 0.63 0.80 0.73 5.85 2.00 3.28 10.40 60.83 0.10 0.92 0.14 0.07 0.09 0.7 2.2 0.87 0.1 0.8800 2.53 1.94 79 2.6 1534 1.1 0.1 0.91 0.27 1.11 0.30 4.40 3.38
3.04 9.71 2.39 2.95 8.85 2.39 2.99 Clayey 0.63 0.79 0.72 8.73 2.00 3.04 7.18 62.67 0.10 0.92 0.14 0.07 0.09 0.7 2.2 0.87 0.1 0.8800 2.55 1.98 61 2.6 2471 1.1 0.1 0.91 0.43 1.11 0.47 6.96 5.42
3.28 6.26 3.33 3.19 5.69 3.33 3.23 Clayey 0.62 0.79 0.72 5.98 2.00 3.28 10.39 62.13 0.10 0.91 0.14 0.07 0.09 0.7 2.2 0.87 0.1 0.8800 2.51 1.98 79 2.6 1599 1.1 0.1 0.91 0.27 1.11 0.30 4.43 3.49
3.43 3.84 2.90 3.34 3.48 2.90 3.38 Clayey 0.61 0.78 0.71 4.07 2.00 3.43 12.87 52.37 0.09 0.91 0.14 0.07 0.09 0.7 2.2 0.86 0.1 0.8800 2.27 1.81 93 2.6 986 1.1 0.1 0.91 0.17 1.11 0.19 2.68 2.14
3.43 3.86 2.87 3.34 3.49 2.87 3.37 Clayey 0.61 0.78 0.71 4.08 2.00 3.43 12.84 52.36 0.09 0.91 0.14 0.07 0.09 0.7 2.2 0.86 0.1 0.8800 2.25 1.81 92 2.6 996 1.1 0.1 0.91 0.17 1.11 0.19 2.67 2.15
3.53 2.84 2.58 3.43 2.57 2.58 3.47 Clayey 0.60 0.78 0.70 3.29 2.00 3.53 14.57 47.93 0.08 0.90 0.13 0.07 0.09 0.7 2.2 0.86 0.1 0.8800 1.95 1.59 100 2.6 738 1.1 0.1 0.91 0.12 1.11 0.14 1.95 1.59
3.52 2.31 1.58 3.42 2.08 1.58 3.46 Clayey 0.60 0.77 0.70 2.87 2.00 3.52 14.42 41.45 0.08 0.90 0.13 0.07 0.08 0.7 2.2 0.86 0.1 0.8800 1.80 1.49 100 2.6 601 1.1 0.1 0.91 0.10 1.11 0.11 1.56 1.29
3.31 3.97 1.65 3.21 3.57 1.65 3.25 Clayey 0.59 0.77 0.69 4.16 2.00 3.31 10.92 45.38 0.08 0.89 0.13 0.07 0.08 0.7 2.2 0.85 0.1 0.8800 1.86 1.56 82 2.6 1040 1.1 0.1 0.91 0.17 1.11 0.19 2.66 2.23
3.57 2.55 2.56 3.47 2.29 2.56 3.51 Clayey 0.59 0.77 0.69 3.06 2.00 3.57 15.45 47.32 0.08 0.89 0.13 0.07 0.08 0.7 2.2 0.85 0.1 0.8800 1.89 1.61 100 2.6 671 1.1 0.1 0.91 0.11 1.11 0.12 1.69 1.44
3.59 2.28 2.21 3.48 2.05 2.21 3.53 Clayey 0.58 0.76 0.68 2.86 2.00 3.59 15.78 45.13 0.08 0.89 0.13 0.07 0.08 0.7 2.2 0.85 0.1 0.8800 1.83 1.58 100 2.6 603 1.1 0.1 0.91 0.10 1.11 0.11 1.50 1.29
3.61 1.98 1.81 3.50 1.78 1.81 3.54 Clayey 0.58 0.76 0.68 2.64 2.00 3.61 16.16 42.63 0.08 0.88 0.13 0.07 0.08 0.7 2.2 0.85 0.1 0.8800 1.78 1.55 100 2.6 527 1.1 0.1 0.91 0.08 1.11 0.09 1.30 1.13
3.56 2.30 1.86 3.45 2.06 1.86 3.49 Clayey 0.57 0.76 0.68 2.88 2.00 3.56 15.16 43.66 0.08 0.88 0.12 0.07 0.08 0.7 2.2 0.85 0.1 0.8800 1.79 1.58 100 2.6 614 1.1 0.1 0.91 0.10 1.11 0.11 1.49 1.32
3.35 4.11 2.08 3.24 3.66 2.08 3.29 Clayey 0.57 0.75 0.67 4.24 2.00 3.35 11.56 49.03 0.08 0.87 0.12 0.07 0.08 0.7 2.2 0.84 0.1 0.8800 1.88 1.68 86 2.6 1100 1.1 0.1 0.91 0.17 1.11 0.19 2.65 2.37
3.07 9.97 2.63 2.97 8.88 2.63 3.01 Clayey 0.56 0.75 0.67 8.62 2.00 3.07 7.57 65.30 0.11 0.86 0.12 0.07 0.08 0.7 2.2 0.84 0.1 0.8800 2.40 2.18 63 2.6 2683 1.1 0.1 0.91 0.41 1.11 0.46 6.39 5.81
3.36 5.08 3.05 3.25 4.52 3.05 3.29 Clayey 0.56 0.75 0.66 4.96 2.00 3.36 11.61 57.57 0.10 0.86 0.12 0.07 0.08 0.7 2.2 0.84 0.1 0.8800 2.20 2.03 86 2.6 1373 1.1 0.1 0.91 0.21 1.11 0.23 3.23 2.98
3.73 2.04 3.45 3.62 1.81 3.45 3.66 Clayey 0.55 0.74 0.66 2.69 2.00 3.73 18.71 50.33 0.09 0.85 0.12 0.07 0.08 0.7 2.2 0.84 0.1 0.8800 2.06 1.93 100 2.6 553 1.1 0.1 0.91 0.08 1.11 0.09 1.29 1.21
3.71 1.88 2.60 3.59 1.67 2.60 3.64 Clayey 0.55 0.74 0.65 2.58 2.00 3.71 18.19 46.92 0.08 0.85 0.12 0.07 0.08 0.7 2.2 0.83 0.1 0.8800 1.81 1.72 100 2.6 513 1.1 0.1 0.91 0.08 1.11 0.09 1.19 1.13
3.66 1.95 2.14 3.54 1.72 2.14 3.59 Clayey 0.54 0.74 0.65 2.63 2.00 3.66 17.19 45.21 0.08 0.84 0.11 0.07 0.07 0.7 2.2 0.83 0.1 0.8800 1.77 1.71 100 2.6 533 1.1 0.1 0.91 0.08 1.11 0.09 1.22 1.17
3.61 2.41 2.58 3.49 2.13 2.58 3.54 Clayey 0.54 0.73 0.65 2.97 2.00 3.61 16.24 48.31 0.08 0.84 0.11 0.07 0.07 0.7 2.2 0.83 0.1 0.8800 1.82 1.78 100 2.6 663 1.1 0.1 0.91 0.10 1.11 0.11 1.51 1.47
3.64 2.31 2.68 3.52 2.04 2.68 3.56 Clayey 0.53 0.73 0.64 2.90 2.00 3.64 16.75 48.63 0.08 0.83 0.11 0.07 0.07 0.7 2.2 0.83 0.1 0.8800 1.83 1.81 100 2.6 639 1.1 0.1 0.91 0.09 1.11 0.10 1.44 1.43
3.56 2.73 2.52 3.44 2.40 2.52 3.49 Clayey 0.53 0.73 0.64 3.20 2.00 3.56 15.28 48.97 0.08 0.82 0.11 0.07 0.07 0.7 2.2 0.83 0.1 0.8800 1.83 1.84 100 2.6 756 1.1 0.1 0.91 0.11 1.11 0.12 1.69 1.70
3.22 6.08 2.14 3.10 5.34 2.14 3.15 Clayey 0.52 0.72 0.64 5.63 2.00 3.22 9.58 53.97 0.09 0.82 0.11 0.07 0.07 0.7 2.2 0.82 0.1 0.8800 2.10 2.15 75 2.6 1694 1.1 0.1 0.91 0.24 1.11 0.27 3.76 3.85
3.32 4.97 2.33 3.20 4.36 2.33 3.25 Clayey 0.52 0.72 0.63 4.82 2.00 3.32 11.03 53.17 0.09 0.81 0.11 0.07 0.07 0.7 2.2 0.82 0.1 0.8800 2.08 2.16 83 2.6 1389 1.1 0.1 0.91 0.20 1.11 0.22 3.06 3.18
3.37 4.13 2.13 3.25 3.62 2.13 3.30 Clayey 0.51 0.72 0.63 4.21 2.00 3.37 11.90 50.15 0.09 0.80 0.10 0.07 0.07 0.7 2.2 0.82 0.1 0.8800 2.03 2.14 87 2.6 1161 1.1 0.1 0.91 0.16 1.11 0.18 2.54 2.69
3.25 6.17 2.41 3.12 5.40 2.41 3.17 Clayey 0.51 0.71 0.62 5.67 2.00 3.25 9.93 56.29 0.10 0.80 0.10 0.07 0.07 0.7 2.2 0.82 0.1 0.8800 2.13 2.29 77 2.6 1741 1.1 0.1 0.91 0.24 1.11 0.27 3.79 4.07
3.24 7.53 3.22 3.12 6.57 3.22 3.17 Clayey 0.51 0.71 0.62 6.62 2.00 3.24 9.82 65.01 0.11 0.79 0.10 0.07 0.07 0.7 2.2 0.82 0.1 0.8800 2.33 2.55 76 2.6 2131 1.1 0.1 0.91 0.30 1.11 0.33 4.61 5.03
3.20 10.19 4.28 3.08 8.88 4.28 3.13 Clayey 0.50 0.71 0.62 8.49 2.00 3.20 9.26 78.65 0.13 0.78 0.10 0.07 0.06 0.7 2.2 0.81 0.1 0.8800 2.77 3.07 73 2.6 2896 1.1 0.1 0.91 0.40 1.11 0.44 6.23 6.92
3.15 11.19 3.94 3.03 9.73 3.94 3.07 Clayey 0.50 0.71 0.61 9.18 2.00 3.15 8.55 78.45 0.12 0.78 0.10 0.07 0.06 0.7 2.2 0.81 0.1 0.8800 2.76 3.12 69 2.6 3193 1.1 0.1 0.91 0.44 1.11 0.49 6.83 7.72
3.15 12.12 4.38 3.03 10.53 4.38 3.08 Clayey 0.49 0.70 0.61 9.81 2.00 3.15 8.55 83.92 0.13 0.77 0.10 0.07 0.06 0.7 2.2 0.81 0.1 0.8800 2.98 3.43 69 2.6 3476 1.1 0.1 0.91 0.47 1.11 0.52 7.39 8.51
3.09 11.90 3.39 2.97 10.32 3.39 3.02 Clayey 0.49 0.70 0.61 9.63 2.00 3.09 7.83 75.39 0.12 0.76 0.09 0.07 0.06 0.7 2.2 0.81 0.1 0.8800 2.65 3.11 65 2.6 3425 1.1 0.1 0.91 0.46 1.11 0.51 7.25 8.49
2.72 36.62 3.53 2.60 31.70 3.53 2.65 Clayey 0.49 0.70 0.60 26.84 2.00 2.72 4.12 110.53 0.21 0.76 0.09 0.07 0.06 0.7 2.2 0.81 0.1 0.8800 4.55 5.43 41 2.6 10579 1.1 0.1 0.91 1.41 1.11 1.57 22.29 26.59
2.36 92.53 2.83 2.25 79.99 2.83 2.29 Granular 0.48 0.69 0.60 94.42 10.00 2.25 1.79 169.44 0.53 0.75 0.09 0.07 0.06 0.7 2.2 0.80 0.1 0.9625 12.91 15.69 21 2.6 26843 1.1 0.1 0.91 3.56 1.11 3.95 56.32 68.42
2.78 33.95 3.97 2.66 29.30 3.97 2.71 Clayey 0.48 0.69 0.60 24.80 2.00 2.78 4.60 113.98 0.22 0.74 0.09 0.07 0.06 0.7 2.2 0.80 0.1 0.8800 4.83 5.98 45 2.6 9887 1.1 0.1 0.91 1.30 1.11 1.44 20.65 25.57
2.40 84.68 2.99 2.29 72.97 2.99 2.34 Granular 0.48 0.69 0.59 86.60 9.00 2.29 1.92 166.66 0.51 0.74 0.09 0.07 0.06 0.7 2.2 0.80 0.1 0.9413 12.14 15.32 22 2.6 24760 1.1 0.1 0.91 3.23 1.11 3.59 51.51 65.02
2.54 74.33 4.07 2.43 63.93 4.07 2.47 Granular 0.47 0.69 0.59 76.27 7.00 2.43 2.44 186.04 0.68 0.73 0.09 0.07 0.05 0.7 2.2 0.80 0.1 0.9100 15.63 20.12 28 2.6 21834 1.1 0.1 0.91 2.82 1.11 3.13 45.20 58.19

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)
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CPTU‐609 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-2910
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-609
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/27/06
CPT Time: 15:45 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP609.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 70.9 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 0.64 (ft): 2.1 2.1 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐609 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs

Q exp = 1 F

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 70.6 6.91 6.91 0.13 1.89 -0.9 4 6 5 7 5.00E-07 114.6 0.019 0 0.019 1.7 4.4 7.5 2 3.5 366.64 1.89 0 2.84 48.6 4 -9999 -9999 -9999 -9999 -9999 0.459 10 0 38 13820 13820 2116 38 260 362.68 1.89
0.3 0.984 -0.3 69.9 6.44 6.42 0.12 1.84 -4.18 4 5 5 6 5.00E-07 114.6 0.056 0 0.056 1.7 4.1 7 1.9 3.3 112.83 1.85 -0.02 2.87 50 4 -9999 -9999 -9999 -9999 -9999 0.424 10 0 112 12880 12840 2116 112 240 113.64 1.89
0.5 1.64 -0.5 69.3 2.91 2.93 0.06 2.14 4.94 1 4 3 5 1.00E-07 111.4 0.093 0 0.093 1.7 1.4 2.4 1.1 1.8 30.35 2.21 0.05 3.2 73 3 -9999 -9999 -9999 -9999 -9999 0.189 10 0 186 5820 5860 2116 186 120 30.51 2.11
0.7 2.297 -0.7 68.6 2.36 2.43 0.02 0.62 14.11 1 5 3 4 1.00E-07 111.4 0.13 0.006 0.124 1.7 1.2 2 0.8 1.4 18.56 0.65 0.19 3.05 62.2 3 -9999 -9999 -9999 -9999 -9999 0.153 6.3 12 260 4720 4860 2116 248 40 18.57 0.87
0.9 2.953 -0.9 67.9 1.91 2 0.01 0.5 17.45 1 5 3 3 1.00E-07 111.4 0.167 0.027 0.14 1.7 1 1.6 0.7 1.2 13.08 0.55 0.28 3.11 66.2 3 -9999 -9999 -9999 -9999 -9999 0.122 3.7 53 334 3820 4000 2116 281 20 13.06 0.55
1.1 3.609 -1.1 67.3 1.8 1.89 0.01 0.53 17.47 1 4 3 3 1.00E-07 111.4 0.203 0.047 0.156 1.7 0.9 1.5 0.5 3 10.79 0.6 0.3 2.63 37 4 -9999 -9999 -9999 -9999 -9999 0.112 2.8 94 406 3600 3780 2116 312 20 10.82 0.59
1.3 4.265 -1.3 66.6 1.82 1.92 0.01 0.52 19.94 1 4 3 3 1.00E-07 111.4 0.24 0.068 0.172 1.7 0.9 1.6 0.5 2.7 9.74 0.6 0.33 2.67 39.1 4 -9999 -9999 -9999 -9999 -9999 0.112 2.4 135 480 3640 3840 2116 345 20 9.74 0.60
1.5 4.921 -1.5 66.0 1.58 1.69 0.01 0.59 23.06 1 4 3 3 1.00E-07 111.4 0.276 0.088 0.188 1.7 0.8 1.4 0.5 2.3 7.5 0.71 0.45 2.81 46.4 4 -9999 -9999 -9999 -9999 -9999 0.094 1.7 176 552 3160 3380 2116 376 20 7.52 0.71
1.7 5.577 -1.7 65.3 1.75 1.86 0.01 0.54 21.75 1 4 3 3 1.00E-07 111.4 0.313 0.109 0.204 1.7 0.9 1.5 0.5 2.3 7.56 0.65 0.37 2.79 45.4 4 -9999 -9999 -9999 -9999 -9999 0.103 1.8 217 626 3500 3720 2116 409 20 7.56 0.65
1.9 6.234 -1.9 64.7 4.95 5.02 0.02 0.45 15.3 1 5 4 5 1.00E-07 111.4 0.349 0.129 0.22 1.7 2.4 4.1 1.4 2.3 21.23 0.48 0.07 2.71 41.1 4 -9999 -9999 -9999 -9999 -9999 0.312 7.8 258 698 9900 10040 2116 440 40 21.23 0.43
2.1 6.89 -2.1 64.0 1.96 2.02 0.02 1.11 12.41 1 3 3 3 1.00E-07 111.4 0.386 0.15 0.236 1.7 1 1.6 0.6 2.3 6.93 1.38 0.15 2.96 55.8 3 -9999 -9999 -9999 -9999 -9999 0.109 1.6 299 772 3920 4040 2116 473 40 6.91 1.22
2.3 7.546 -2.3 63.4 1.11 1.24 0.01 0.81 28.03 1 3 1 3 1.00E-07 111.4 0.422 0.17 0.252 1.7 0.6 1 0.5 1.3 3.24 1.23 0.86 3.24 75.9 3 -9999 -9999 -9999 -9999 -9999 0.054 0.8 340 844 2220 2480 2116 504 20 3.24 1.22
2.5 8.202 -2.5 62.7 1.15 1.31 0.01 0.77 33.52 1 3 1 3 1.00E-07 111.4 0.459 0.191 0.268 1.7 0.6 1.1 0.5 1.3 3.16 1.18 1.01 3.24 76.1 3 -9999 -9999 -9999 -9999 -9999 0.057 0.8 381 918 2300 2620 2116 537 20 3.17 1.18
2.7 8.858 -2.7 62.0 1.04 1.2 0.01 0.83 34.61 1 3 1 1 1.00E-07 111.4 0.495 0.211 0.284 1.7 0.6 1 0.5 1.1 2.48 1.42 1.23 3.37 86.8 3 -9999 -9999 -9999 -9999 -9999 0.047 0.7 422 990 2080 2400 2116 568 20 2.48 1.42
2.9 9.514 -2.9 61.4 2.71 2.81 0.04 1.51 21.15 1 3 3 3 1.00E-07 111.4 0.532 0.231 0.301 1.7 1.3 2.3 0.9 2.5 7.59 1.87 0.19 2.99 57.7 3 -9999 -9999 -9999 -9999 -9999 0.152 1.8 463 1064 5420 5620 2116 601 80 7.58 1.76
3.1 10.17 -3.1 60.7 1.9 2 0.06 2.88 20.84 3 3 3 3 5.00E-08 111.4 0.569 0.252 0.317 1.7 1.9 3.3 0.8 2 4.52 4.03 0.28 3.35 85.7 3 -9999 -9999 -9999 -9999 -9999 0.095 1 504 1138 3800 4000 2116 634 120 4.51 4.19
3.3 10.827 -3.3 60.1 1.07 1.25 0.02 1.4 39.83 1 3 -9999 -9999 1.00E-07 111.4 0.605 0.272 0.333 1.7 0.6 1 0.6 1 1.95 2.7 1.5 3.58 100 3 -9999 -9999 -9999 -9999 -9999 0.043 0.6 545 1210 2140 2500 2116 665 40 1.94 3.10
3.5 11.483 -3.5 59.4 1.62 1.77 0.05 2.84 30.82 3 3 3 3 5.00E-08 111.4 0.642 0.293 0.349 1.69 1.7 2.9 0.8 1.6 3.22 4.46 0.6 3.5 100 3 -9999 -9999 -9999 -9999 -9999 0.075 0.8 585 1284 3240 3540 2116 699 100 3.23 4.43
3.7 12.139 -3.7 58.8 10.53 10.69 0.13 1.24 35.33 5 5 5 5 5.00E-06 114.6 0.679 0.313 0.365 1.65 5.1 8.5 2.8 4.7 27.41 1.33 0.08 2.6 35.5 4 -9999 -9999 -9999 -9999 -9999 0.667 10 626 1358 21060 21380 2116 732 260 27.37 1.30
3.9 12.795 -3.9 58.1 208.46 208.49 2.33 1.12 6.11 9 6 9 7 5.00E-02 124.1 0.718 0.334 0.384 1.61 39.9 64.5 35.9 59.1 541.14 1.12 0 1.59 4.2 6 95 50 -0.36 -9999 -9999 -9999 -9999 667 1436 416920 416980 2116 769 4660 540.63 1.12
4.1 13.451 -4.1 57.4 56.58 56.59 1.78 3.15 1.34 6 8 8 6 5.00E-05 114.6 0.757 0.354 0.403 1.58 21.7 34.2 -9999 -9999 138.67 3.2 -0.01 -9999 -9999 0 63.4 44 -0.4 2.258 127.8 3.722 10 708 1514 113160 113180 2116 806 3560 138.60 3.19
4.3 14.107 -4.3 56.8 38.84 38.72 1.17 3.02 -25.41 6 5 8 6 5.00E-05 114.6 0.795 0.375 0.42 1.54 14.8 22.9 9.2 14.5 90.36 3.09 -0.03 2.41 26.9 5 51.9 42 -0.33 2.714 105.1 2.528 10 749 1590 77680 77440 2116 841 2340 90.22 3.09
4.5 14.764 -4.5 56.1 23.97 23.88 1.12 4.67 -18.45 3 4 7 6 5.00E-08 111.4 0.832 0.395 0.436 1.51 22.9 34.6 6.4 10.9 52.84 4.84 -0.04 2.68 39.2 4 -9999 -9999 -9999 -9999 -9999 1.537 10 790 1664 47940 47760 2116 874 2240 52.76 4.86
4.7 15.42 -4.7 55.5 37.59 37.54 0.91 2.42 -10.79 6 5 8 6 5.00E-05 114.6 0.869 0.416 0.453 1.49 14.4 21.4 8.7 13.2 80.98 2.48 -0.02 2.37 25.1 5 49.9 42 -0.28 2.811 105.5 2.445 10 831 1738 75180 75080 2116 907 1820 80.88 2.48
4.9 16.076 -4.9 54.8 17.91 17.82 0.94 5.27 -17.75 3 3 6 5 5.00E-08 111.4 0.906 0.436 0.469 1.46 17.1 24.9 5 10.5 36.03 5.56 -0.06 2.74 42.7 4 -9999 -9999 -9999 -9999 -9999 1.128 10 872 1812 35820 35640 2116 940 1880 35.99 5.56
5.1 16.732 -5.1 54.2 12.85 12.84 0.53 4.16 -2.19 3 3 6 5 5.00E-08 111.4 0.942 0.457 0.486 1.44 12.3 17.7 3.7 7.4 24.51 4.49 -0.04 2.8 45.9 4 -9999 -9999 -9999 -9999 -9999 0.793 9.8 913 1884 25700 25680 2116 971 1060 24.51 4.45
5.3 17.388 -5.3 53.5 25.31 25.27 0.42 1.65 -10.08 6 5 7 6 5.00E-05 114.6 0.979 0.477 0.502 1.41 9.7 13.7 6 8.6 48.37 1.71 -0.03 2.41 27 5 37.1 38 -0.17 3.506 88.6 1.619 10 954 1958 50620 50540 2116 1004 840 48.39 1.73
5.5 18.044 -5.5 52.9 13.9 13.8 0.34 2.49 -20.55 5 4 -9999 5 5.00E-06 114.6 1.017 0.498 0.519 1.39 6.6 9.2 3.7 6.8 24.62 2.69 -0.09 2.65 38 4 -9999 -9999 -9999 -9999 -9999 0.852 9.8 995 2034 27800 27600 2116 1039 680 24.60 2.66
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AT AU AV AW AX AY AZ BA BB BC BD BE BF BG BH BI BJ BK BL BM BN BO BP BQ BR BS BT BU BV BW BX BY BZ CA CB CC CD CE CF CG CH

CPTU‐609 Liquefaction Analysis

text

006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐609 Liquefaction Analysis

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75  Col‐76   Col‐77   Col‐78   Col‐79   Col‐80   Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel  No f crest accel = No if crest accel = (%) (%) Nkt 1.1 No f crest accel 
2.0 Amplification 2 0.02 Amplification 2 10 0.02 Amplification 2

1.75 48.60 1.89 2.33 108.59 1.89 2.07 Granular 55.68 7.46 16.67 48.74 2.00 2.33 2.04 99.43 0.17 1.00 0.22 0.07 0.14 0.7 2.2 3.34 0.02 0.9600 16.90 8.58 24 2.6 1378 1.1 0.02 0.99 22.88 1.11 25.42 355.30 180.30
2.06 26.15 1.89 2.54 47.06 1.89 2.34 Granular 18.89 4.35 7.82 26.38 2.00 2.54 2.98 78.51 0.13 1.00 0.21 0.07 0.14 0.7 2.2 2.41 0.02 0.9600 8.92 4.67 32 2.6 1273 1.1 0.02 0.99 7.17 1.11 7.97 111.45 58.30
2.52 9.04 2.11 2.95 14.71 2.11 2.77 Very Silty 11.38 3.37 5.49 15.19 2.00 2.77 4.56 69.25 0.11 1.00 0.20 0.07 0.13 0.7 2.2 2.07 0.02 0.9600 6.81 3.67 44 2.6 567 1.1 0.02 0.99 1.92 1.11 2.14 29.96 16.17
2.49 6.35 0.87 2.91 9.76 0.87 2.74 Very Silty 8.54 2.92 4.49 10.31 2.00 2.74 4.28 44.15 0.08 1.00 0.20 0.07 0.13 0.7 2.2 1.90 0.02 0.9600 4.21 2.35 43 2.6 460 1.1 0.02 0.99 1.17 1.11 1.30 17.40 9.70
2.54 4.76 0.55 2.95 7.12 0.55 2.79 Very Silty 7.54 2.75 4.11 7.77 2.00 2.79 4.67 36.32 0.07 1.00 0.19 0.08 0.15 0.7 2.2 1.83 0.02 0.9600 3.29 1.90 45 2.6 367 1.1 0.02 0.99 0.82 1.11 0.92 10.81 6.23
2.63 4.15 0.59 3.02 6.09 0.59 2.86 Clayey 6.79 2.60 3.82 12.12 2.00 2.63 3.52 42.64 0.08 0.99 0.18 0.09 0.16 0.7 2.2 1.78 0.02 0.9600 3.13 1.87 37 2.6 337 1.1 0.02 0.99 0.68 1.11 0.76 8.20 4.89
2.67 3.93 0.60 3.04 5.65 0.60 2.89 Clayey 6.14 2.48 3.56 11.13 2.00 2.67 3.81 42.37 0.08 0.99 0.18 0.10 0.16 0.7 2.2 1.72 0.02 0.9600 2.84 1.75 39 2.6 336 1.1 0.02 0.99 0.61 1.11 0.68 6.92 4.28
2.81 3.17 0.71 3.16 4.48 0.71 3.01 Clayey 5.63 2.37 3.35 8.99 2.00 2.81 4.83 43.44 0.08 0.99 0.17 0.10 0.16 0.7 2.2 1.68 0.02 0.9600 2.65 1.70 46 2.6 283 1.1 0.02 0.99 0.47 1.11 0.53 5.07 3.25
2.79 3.33 0.65 3.12 4.62 0.65 2.99 Clayey 5.17 2.27 3.16 9.09 2.00 2.79 4.69 42.64 0.08 0.99 0.17 0.11 0.16 0.7 2.2 1.64 0.02 0.9600 2.47 1.64 45 2.6 309 1.1 0.02 0.99 0.48 1.11 0.53 4.90 3.27
2.31 9.68 0.43 2.63 13.25 0.43 2.50 Very Silty 4.81 2.19 3.00 14.24 2.00 2.50 2.76 39.24 0.07 0.99 0.16 0.11 0.16 0.7 2.2 1.60 0.02 0.9600 2.25 1.56 31 2.6 934 1.1 0.02 0.99 1.34 1.11 1.49 13.29 9.22
2.94 3.27 1.22 3.23 4.41 1.22 3.11 Clayey 4.47 2.11 2.85 8.54 2.00 2.94 6.08 51.90 0.09 0.99 0.15 0.12 0.16 0.7 2.2 1.57 0.02 0.9600 2.68 1.94 54 2.6 327 1.1 0.02 0.99 0.44 1.11 0.48 4.21 3.04
3.23 1.58 1.22 3.52 2.11 1.22 3.41 Clayey 4.20 2.05 2.73 4.92 2.00 3.23 9.74 47.92 0.08 0.98 0.15 0.12 0.16 0.7 2.2 1.54 0.02 0.9600 2.25 1.70 76 2.6 164 1.1 0.02 0.99 0.20 1.11 0.23 1.93 1.46
3.24 1.60 1.18 3.51 2.10 1.18 3.40 Clayey 3.94 1.98 2.61 4.88 2.00 3.24 9.78 47.70 0.08 0.98 0.14 0.12 0.15 0.7 2.2 1.51 0.02 0.9600 2.16 1.71 76 2.6 170 1.1 0.02 0.99 0.20 1.11 0.22 1.85 1.46
3.37 1.29 1.42 3.63 1.67 1.42 3.52 Clayey 3.72 1.93 2.51 4.22 2.00 3.37 11.79 49.78 0.08 0.98 0.13 0.12 0.15 0.7 2.2 1.48 0.02 0.9600 2.13 1.77 87 2.6 141 1.1 0.02 0.99 0.16 1.11 0.17 1.42 1.18
2.98 4.04 1.76 3.22 5.19 1.76 3.12 Clayey 3.52 1.88 2.41 9.35 2.00 2.98 6.48 60.55 0.10 0.98 0.13 0.12 0.14 0.7 2.2 1.46 0.02 0.9600 2.50 2.18 57 2.6 456 1.1 0.02 0.99 0.48 1.11 0.53 4.28 3.73
3.36 2.47 4.19 3.59 3.14 4.19 3.50 Clayey 3.34 1.83 2.32 6.30 2.00 3.36 11.75 74.06 0.12 0.98 0.12 0.13 0.14 0.7 2.2 1.44 0.02 0.9600 2.84 2.61 87 2.6 286 1.1 0.02 0.99 0.28 1.11 0.32 2.52 2.31
3.61 1.09 3.10 3.84 1.37 3.10 3.75 Clayey 3.18 1.78 2.25 3.76 2.00 3.61 16.26 61.10 0.10 0.98 0.11 0.13 0.13 0.7 2.2 1.41 0.02 0.9600 2.38 2.31 100 2.6 129 1.1 0.02 0.99 0.12 1.11 0.14 1.07 1.04
3.50 1.86 4.43 3.71 2.32 4.43 3.62 Clayey 3.03 1.74 2.17 5.07 2.00 3.50 14.09 71.41 0.11 0.98 0.11 0.13 0.12 0.7 2.2 1.39 0.02 0.9600 2.61 2.69 100 2.6 226 1.1 0.02 0.99 0.20 1.11 0.23 1.76 1.82
2.43 16.09 1.30 2.63 19.90 1.30 2.55 Very Silty 2.89 1.70 2.10 21.25 2.00 2.55 3.02 64.23 0.10 0.97 0.10 0.13 0.12 0.7 2.2 1.38 0.02 0.9600 2.35 2.58 33 2.6 2002 1.1 0.02 0.99 1.73 1.11 1.92 14.83 16.26
1.47 325.84 1.12 1.59 398.99 1.12 1.54 Granular 2.75 1.66 2.03 326.96 57.00 1.59 1.00 326.96 3.33 0.97 0.09 0.13 0.11 0.7 2.2 1.35 0.02 0.0000 0.00 0.00 4 2.6 41554 1.1 0.02 0.99 34.10 1.11 37.89 291.48 341.71
2.18 85.52 3.19 2.31 103.74 3.19 2.25 Granular 2.63 1.62 1.97 86.68 9.00 2.31 1.98 171.72 0.55 0.97 0.09 0.13 0.10 0.7 2.2 1.34 0.02 0.9725 12.06 15.18 23 2.6 11167 1.1 0.02 0.99 8.74 1.11 9.71 74.40 93.68
2.28 56.87 3.09 2.42 68.40 3.09 2.37 Granular 2.52 1.59 1.91 58.06 3.00 2.42 2.40 139.45 0.33 0.97 0.08 0.13 0.10 0.7 2.2 1.32 0.02 0.9600 7.05 9.59 27 2.6 7585 1.1 0.02 0.99 5.69 1.11 6.32 48.19 65.53
2.59 33.90 4.86 2.72 40.46 4.86 2.67 Very Silty 2.42 1.56 1.86 41.92 2.00 2.67 3.75 157.34 0.44 0.97 0.07 0.13 0.09 0.7 2.2 1.30 0.02 0.9600 9.23 13.64 39 2.6 4610 1.1 0.02 0.99 3.33 1.11 3.70 28.02 41.43
2.25 52.95 2.48 2.38 62.72 2.48 2.32 Granular 2.33 1.53 1.81 54.20 2.00 2.38 2.23 120.65 0.24 0.97 0.07 0.13 0.08 0.7 2.2 1.29 0.02 0.9600 5.00 8.09 26 2.6 7334 1.1 0.02 0.99 5.10 1.11 5.67 42.75 69.21
2.74 23.99 5.56 2.87 28.21 5.56 2.82 Clayey 2.25 1.50 1.76 37.92 2.00 2.74 4.32 163.78 0.49 0.97 0.06 0.13 0.07 0.7 2.2 1.28 0.02 0.9600 9.88 17.68 43 2.6 3383 1.1 0.02 0.99 2.27 1.11 2.52 18.94 33.89
2.80 16.60 4.45 2.92 19.40 4.45 2.87 Clayey 2.18 1.48 1.73 26.45 2.00 2.80 4.76 125.80 0.27 0.96 0.06 0.13 0.07 0.7 2.2 1.26 0.02 0.9600 5.29 10.57 46 2.6 2380 1.1 0.02 0.99 1.55 1.11 1.72 12.83 25.67
2.30 33.33 1.73 2.43 38.69 1.73 2.38 Granular 2.11 1.45 1.69 34.67 2.00 2.43 2.45 84.94 0.14 0.96 0.05 0.13 0.06 0.7 2.2 1.25 0.02 0.9600 2.69 6.11 28 2.6 4858 1.1 0.02 0.99 3.05 1.11 3.39 25.25 57.23
2.65 17.24 2.66 2.77 19.88 2.66 2.72 Clayey 2.04 1.43 1.65 26.56 2.00 2.65 3.65 97.05 0.16 0.96 0.04 0.13 0.05 0.7 2.2 1.24 0.02 0.9600 3.20 8.38 38 2.6 2557 1.1 0.02 0.99 1.55 1.11 1.72 12.81 33.50

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)
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CPTU‐610 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-2872
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME7
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Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-610
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/28/06
CPT Time: 07:22 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP610.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 015

16
17
18
19
20
21
22
23

Easting   (m): 0
Elevation (m): 0 70 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 3.66 (ft): 12 12 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo

24
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29

30

g g ; g y
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

30

31
32
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34
35
36
37

CPTU‐610 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36 
Depth Depth Elev. Elev. qc qt fs Rf u SBT SBTn SBT‐BQ SBT‐BQn Perm‐k Unit Wt T Stress U Stress E Stress Cn N60 N1(60) N(60)Ic N1(60)Ic Qt Fr Bq Ic FC IcZone Dr Phi State Par Es/qt YoungE Su OCR U s q qt P σ' f Q 1 F

Conetec Data
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38
39
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41
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43
44
45

   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT BQ    SBT BQn   Perm k   Unit Wt   T Stress  U Stress  E Stress      Cn      N60    N1(60)  N(60)Ic N1(60)Ic      Qt       Fr       Bq       Ic       FC   IcZone       Dr      Phi  State Par   Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ vo fs Q exp = 1 F
     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 69.7 2.92 2.91 0.09 3.19 -2.79 3 8 3 6 5.00E-08 111.4 0.018 0 0.018 1.7 2.8 4.7 -9999 -9999 158.06 3.21 -0.03 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.193 10 0 36 5840 5820 2116 36 180 160.67 3.11
0.3 0.984 -0.3 69.0 3.46 3.48 0.08 2.38 3.86 3 5 3 6 5.00E-08 111.4 0.055 0 0.055 1.7 3.3 5.7 1.2 2.1 62.51 2.41 0.04 3.15 69.5 3 -9999 -9999 -9999 -9999 -9999 0.228 10 0 110 6920 6960 2116 110 160 62.27 2.34
0.5 1.64 -0.5 68.4 2.84 2.87 0.05 1.75 6 1 5 3 5 1.00E-07 111.4 0.091 0 0.091 1.7 1.4 2.3 1 1.8 30.38 1.81 0.07 3.17 70.4 3 -9999 -9999 -9999 -9999 -9999 0.185 10 0 182 5680 5740 2116 182 100 30.54 1.80
0.7 2.297 -0.7 67.7 2.28 2.36 0.03 1.38 16.18 1 4 3 4 1.00E-07 111.4 0.128 0 0.128 1.7 1.1 1.9 0.6 4.8 17.42 1.46 0.23 2.62 36.5 4 -9999 -9999 -9999 -9999 -9999 0.149 5.7 0 256 4560 4720 2116 256 60 17.44 1.34
0.9 2.953 -0.9 67.0 2.49 2.56 0.03 0.98 15.13 1 4 3 4 1.00E-07 111.4 0.164 0 0.164 1.7 1.2 2.1 0.7 4 14.56 1.05 0.2 2.62 36.3 4 -9999 -9999 -9999 -9999 -9999 0.16 4.4 0 328 4980 5120 2116 328 60 14.61 1.25
1 1 3 609 -1 1 66 4 2 04 2 12 0 03 1 42 17 31 1 4 3 3 1 00E-07 111 4 0 201 0 0 201 1 7 1 1 7 0 6 3 9 56 1 56 0 28 2 86 49 7 4 -9999 -9999 -9999 -9999 -9999 0 128 2 4 0 402 4080 4240 2116 402 60 9 55 1 5645

46
47
48
49
50
51
52
53

1.1 3.609 -1.1 66.4 2.04 2.12 0.03 1.42 17.31 1 4 3 3 1.00E-07 111.4 0.201 0 0.201 1.7 1 1.7 0.6 3 9.56 1.56 0.28 2.86 49.7 4 -9999 -9999 -9999 -9999 -9999 0.128 2.4 0 402 4080 4240 2116 402 60 9.55 1.56
1.3 4.265 -1.3 65.7 2.09 2.17 0.02 0.92 17.45 1 4 3 3 1.00E-07 111.4 0.238 0 0.238 1.7 1 1.8 0.6 2.5 8.13 1.04 0.28 2.84 48.5 4 -9999 -9999 -9999 -9999 -9999 0.129 1.9 0 476 4180 4340 2116 476 40 8.12 1.04
1.5 4.921 -1.5 65.1 1.77 1.88 0.02 1.2 23.06 1 3 3 3 1.00E-07 111.4 0.274 0 0.274 1.7 0.9 1.5 0.6 2 5.85 1.41 0.45 3.03 60.5 3 -9999 -9999 -9999 -9999 -9999 0.107 1.3 0 548 3540 3760 2116 548 40 5.86 1.25
1.7 5.577 -1.7 64.4 1.69 1.81 0.02 0.97 25.23 1 3 2 3 1.00E-07 111.4 0.311 0 0.311 1.7 0.9 1.5 0.6 1.7 4.83 1.17 0.53 3.07 63.3 3 -9999 -9999 -9999 -9999 -9999 0.1 1.1 0 622 3380 3620 2116 622 40 4.82 1.33
1.9 6.234 -1.9 63.8 5.71 5.8 0.04 0.69 17.88 1 5 4 4 1.00E-07 111.4 0.347 0 0.347 1.7 2.8 4.7 1.6 2.7 15.7 0.74 0.1 2.72 41.6 4 -9999 -9999 -9999 -9999 -9999 0.363 4.9 0 694 11420 11600 2116 694 80 15.71 0.73
2.1 6.89 -2.1 63.1 5.39 5.43 0.1 1.75 7.63 4 4 4 4 5.00E-07 114.6 0.384 0 0.384 1.61 3.5 5.6 1.6 3.9 13.13 1.89 0.05 2.79 45.3 4 -9999 -9999 -9999 -9999 -9999 0.336 3.7 0 768 10780 10860 2116 768 200 13.14 1.98
2.3 7.546 -2.3 62.5 1.26 1.41 0.04 2.49 31.89 1 3 1 3 1.00E-07 111.4 0.421 0 0.421 1.54 0.7 1 0.7 1.2 2.35 3.55 1.01 3.57 100 3 -9999 -9999 -9999 -9999 -9999 0.066 0.6 0 842 2520 2820 2116 842 80 2.35 4.04
2.5 8.202 -2.5 61.8 1.19 1.35 0.03 2.23 33.6 1 3 1 1 1.00E-07 111.4 0.458 0 0.458 1.48 0.6 1 0.7 1.1 1.95 3.37 1.18 3.63 100 2 -9999 -9999 -9999 -9999 -9999 0.059 0.6 0 916 2380 2700 2116 916 60 1.95 3.36
2.7 8.858 -2.7 61.1 1.19 1.35 0.03 2.23 34.26 1 3 1 1 1.00E-07 111.4 0.494 0 0.494 1.42 0.6 0.9 0.8 1 1.73 3.52 1.25 3.68 100 2 -9999 -9999 -9999 -9999 -9999 0.057 0.6 0 988 2380 2700 2116 988 60 1.73 3.5053

54
55
56
57
58
59
60
61

2.7 8.858 2.7 61.1 1.19 1.35 0.03 2.23 34.26 1 3 1 1 1.00E 07 111.4 0.494 0 0.494 1.42 0.6 0.9 0.8 1 1.73 3.52 1.25 3.68 100 2 9999 9999 9999 9999 9999 0.057 0.6 0 988 2380 2700 2116 988 60 1.73 3.50
2.9 9.514 -2.9 60.5 1.05 1.22 0.03 2.46 37.66 2 2 -9999 -9999 1.00E-15 79.5 0.526 0 0.526 1.38 1.2 1.6 0.8 0.9 1.32 4.32 1.69 3.83 100 2 -9999 -9999 -9999 -9999 -9999 0.046 0.5 0 1052 2100 2440 2116 1052 60 1.32 4.32
3.1 10.17 -3.1 59.8 1.67 1.83 0.05 2.73 34.76 3 3 3 3 5.00E-08 111.4 0.557 0 0.557 1.34 1.8 2.4 1 1.2 2.29 3.92 0.85 3.6 100 3 -9999 -9999 -9999 -9999 -9999 0.085 0.6 0 1114 3340 3660 2116 1114 100 2.29 3.93
3.3 10.827 -3.3 59.2 1.56 1.68 0.07 4.17 26.23 3 2 3 3 5.00E-08 111.4 0.594 0 0.594 1.3 1.6 2.1 1.1 1.2 1.84 6.43 0.75 3.79 100 2 -9999 -9999 -9999 -9999 -9999 0.073 0.6 0 1188 3120 3360 2116 1188 140 1.83 6.45
3.5 11.483 -3.5 58.5 1.11 1.29 0.04 3.3 38.03 2 2 -9999 -9999 1.00E-15 79.5 0.625 0 0.625 1.27 1.2 1.6 1.1 1 1.07 6.4 1.78 3.99 100 2 -9999 -9999 -9999 -9999 -9999 0.044 0.5 0 1250 2220 2580 2116 1250 80 1.06 6.02
3.7 12.139 -3.7 57.9 1.16 1.36 0.04 2.94 43.77 3 2 -9999 -9999 5.00E-08 111.4 0.656 0.004 0.652 1.24 1.3 1.6 1.1 0.9 1.08 5.68 1.93 3.96 100 2 -9999 -9999 -9999 -9999 -9999 0.047 0.5 9 1312 2320 2720 2116 1303 80 1.08 5.68
3.9 12.795 -3.9 57.2 1.24 1.46 0.04 2.91 46.78 3 2 -9999 -9999 5.00E-08 111.4 0.693 0.025 0.668 1.22 1.4 1.7 1.1 0.9 1.15 5.54 1.87 3.93 100 2 -9999 -9999 -9999 -9999 -9999 0.051 0.5 50 1386 2480 2920 2116 1336 80 1.15 5.22
4.1 13.451 -4.1 56.5 3.75 3.89 0.09 2.19 30.84 3 3 3 3 5.00E-08 111.4 0.729 0.045 0.684 1.21 3.7 4.5 1.5 1.9 4.63 2.69 0.29 3.25 77.3 3 -9999 -9999 -9999 -9999 -9999 0.211 1 91 1458 7500 7780 2116 1367 180 4.62 2.85
4.3 14.107 -4.3 55.9 2.4 2.56 0.09 3.52 35.81 3 3 3 3 5.00E-08 111.4 0.766 0.066 0.7 1.2 2.5 2.9 1.3 1.4 2.57 5.02 0.59 3.61 100 2 -9999 -9999 -9999 -9999 -9999 0.12 0.7 131 1532 4800 5120 2116 1401 180 2.56 5.02

62
63
64
65
66
67
68
69

0

131 1532 4800 5120 2116 1401 180 2.56 5.02
4.5 14.764 -4.5 55.2 1.45 1.69 0.05 2.96 52.38 3 2 -9999 -9999 5.00E-08 111.4 0.802 0.086 0.716 1.18 1.6 1.9 1.3 1 1.24 5.62 1.74 3.91 100 2 -9999 -9999 -9999 -9999 -9999 0.059 0.5 172 1604 2900 3380 2116 1432 100 1.24 5.63
4.7 15.42 -4.7 54.6 1.61 1.86 0.05 2.69 54.02 3 2 -9999 -9999 5.00E-08 111.4 0.839 0.107 0.732 1.17 1.8 2.1 1.3 1 1.4 4.89 1.54 3.83 100 2 -9999 -9999 -9999 -9999 -9999 0.068 0.5 213 1678 3220 3720 2116 1465 100 1.39 4.90
4.9 16.076 -4.9 53.9 1.72 1.99 0.05 2.4 56.26 1 2 -9999 -9999 1.00E-07 111.4 0.876 0.127 0.748 1.16 1 1.1 1.3 1 1.48 4.29 1.47 3.78 100 2 -9999 -9999 -9999 -9999 -9999 0.074 0.5 254 1752 3440 3980 2116 1498 100 1.49 4.49
5.1 16.732 -5.1 53.3 2.01 2.27 0.05 2.32 54.36 1 2 1 1 1.00E-07 111.4 0.912 0.148 0.764 1.14 1.1 1.2 1.3 1.1 1.77 3.88 1.14 3.69 100 2 -9999 -9999 -9999 -9999 -9999 0.09 0.6 295 1824 4020 4540 2116 1529 100 1.78 3.68
5.3 17.388 -5.3 52.6 1.99 2.25 0.05 2.34 55.51 1 2 1 1 1.00E-07 111.4 0.949 0.168 0.78 1.13 1.1 1.2 1.3 1 1.67 4.04 1.2 3.73 100 2 -9999 -9999 -9999 -9999 -9999 0.087 0.6 336 1898 3980 4500 2116 1562 100 1.67 3.84
5.5 18.044 -5.5 52.0 2.14 2.43 0.06 2.27 62.19 1 3 1 1 1.00E-07 111.4 0.985 0.189 0.796 1.12 1.2 1.3 1.4 1.1 1.81 3.83 1.22 3.68 100 2 -9999 -9999 -9999 -9999 -9999 0.096 0.6 377 1970 4280 4860 2116 1593 120 1.81 4.15
5.7 18.701 -5.7 51.3 2.55 2.84 0.06 2.12 62.52 1 3 3 3 1.00E-07 111.4 1.022 0.209 0.813 1.11 1.4 1.5 1.4 1.2 2.24 3.31 0.96 3.57 100 3 -9999 -9999 -9999 -9999 -9999 0.121 0.6 418 2044 5100 5680 2116 1626 120 2.24 3.30
5.9 19.357 -5.9 50.6 2.43 2.73 0.05 1.84 64.62 1 3 1 1 1.00E-07 111.4 1.058 0.23 0.829 1.1 1.3 1.4 1.4 1.1 2.02 3 1.07 3.59 100 3 -9999 -9999 -9999 -9999 -9999 0.111 0.6 459 2116 4860 5460 2116 1657 100 2.02 2.99

70
71
72
73
74
75
76
77
78

6.1 20.013 -6.1 50.0 2.62 2.91 0.05 1.72 63.75 1 3 3 3 1.00E-07 111.4 1.095 0.25 0.845 1.09 1.4 1.5 1.4 1.1 2.15 2.75 0.96 3.55 100 3 -9999 -9999 -9999 -9999 -9999 0.121 0.6 500 2190 5240 5820 2116 1690 100 2.15 2.75
6.3 20.669 -6.3 49.3 2.9 3.21 0.06 1.8 64.24 1 3 3 3 1.00E-07 111.4 1.131 0.271 0.861 1.08 1.5 1.7 1.5 1.2 2.41 2.78 0.84 3.51 100 3 -9999 -9999 -9999 -9999 -9999 0.138 0.6 541 2262 5800 6420 2116 1721 120 2.42 2.89
6.5 21.325 -6.5 48.7 2.6 2.93 0.05 1.71 69.58 1 3 1 1 1.00E-07 111.4 1.168 0.291 0.877 1.07 1.4 1.5 1.5 1.1 2.01 2.85 1.07 3.58 100 3 -9999 -9999 -9999 -9999 -9999 0.117 0.6 582 2336 5200 5860 2116 1754 100 2.01 2.84
6.7 21.981 -6.7 48.0 2.62 2.97 0.04 1.44 74.05 1 3 1 1 1.00E-07 111.4 1.204 0.312 0.893 1.06 1.4 1.5 1.5 1 1.97 2.42 1.14 3.56 100 3 -9999 -9999 -9999 -9999 -9999 0.117 0.6 623 2408 5240 5940 2116 1785 80 1.98 2.27
6.9 22.638 -6.9 47.4 2.67 3.03 0.04 1.41 77.09 1 3 1 1 1.00E-07 111.4 1.241 0.332 0.909 1.05 1.4 1.5 1.5 1 1.97 2.38 1.16 3.56 100 3 -9999 -9999 -9999 -9999 -9999 0.119 0.6 664 2482 5340 6060 2116 1818 80 1.97 2.24
7.1 23.294 -7.1 46.7 3 3.37 0.05 1.49 79.3 1 3 3 1 1.00E-07 111.4 1.278 0.353 0.925 1.04 1.6 1.7 1.6 1.1 2.26 2.39 1.01 3.5 100 3 -9999 -9999 -9999 -9999 -9999 0.14 0.6 705 2556 6000 6740 2116 1851 100 2.26 2.39
7.3 23.95 -7.3 46.1 3.27 3.66 0.05 1.44 83.71 1 3 3 3 1.00E-07 111.4 1.314 0.373 0.941 1.03 1.8 1.8 1.7 1.2 2.5 2.24 0.95 3.45 94.3 3 -9999 -9999 -9999 -9999 -9999 0.157 0.7 746 2628 6540 7320 2116 1882 100 2.49 2.13
7.5 24.606 -7.5 45.4 3.27 3.68 0.05 1.36 87.15 1 3 3 3 1.00E-07 111.4 1.351 0.394 0.957 1.02 1.8 1.8 1.7 1.1 2.43 2.15 1 3.45 94.5 3 -9999 -9999 -9999 -9999 -9999 0.155 0.6 787 2702 6540 7360 2116 1915 100 2.43 2.15
7 7 25 262 7 7 44 7 3 56 3 94 0 06 1 59 81 61 1 3 3 3 1 00E 07 111 4 1 387 0 414 0 973 1 01 1 9 1 9 1 8 1 2 2 62 2 45 0 84 3 45 94 2 3 9999 9999 9999 9999 9999 0 17 0 7 828 2774 7120 7880 2116 1946 120 2 62 2 3578

79
80
81
82

7.7 25.262 -7.7 44.7 3.56 3.94 0.06 1.59 81.61 1 3 3 3 1.00E-07 111.4 1.387 0.414 0.973 1.01 1.9 1.9 1.8 1.2 2.62 2.45 0.84 3.45 94.2 3 -9999 -9999 -9999 -9999 -9999 0.17 0.7 828 2774 7120 7880 2116 1946 120 2.62 2.35
7.9 25.918 -7.9 44.1 3.72 4.14 0.07 1.7 90.13 1 3 3 3 1.00E-07 111.4 1.424 0.435 0.989 1.01 2 2 1.9 1.3 2.74 2.58 0.88 3.44 93.6 3 -9999 -9999 -9999 -9999 -9999 0.181 0.7 868 2848 7440 8280 2116 1980 140 2.74 2.58
8.1 26.574 -8.1 43.4 15.74 15.81 0.58 3.65 14.72 4 3 6 5 5.00E-07 114.6 1.461 0.455 1.006 1 10.1 10.1 5 4.7 14.27 4.02 0 2.95 55 4 -9999 -9999 -9999 -9999 -9999 0.957 4.2 909 2922 31480 31620 2116 2013 1160 14.26 4.04
8.3 27.231 -8.3 42.8 13.27 13.28 0.61 4.57 2 3 3 6 4 5.00E-08 111.4 1.498 0.476 1.022 0.99 12.7 12.6 4.5 4.1 11.52 5.15 -0.04 3.09 64.6 3 -9999 -9999 -9999 -9999 -9999 0.785 3.1 950 2996 26540 26560 2116 2046 1220 11.52 5.18
8.5 27.887 -8.5 42.1 80.47 80.43 0.92 1.14 -9.33 8 6 9 6 5.00E-03 120.9 1.536 0.496 1.04 0.98 19.3 18.9 16.3 16.3 75.86 1.17 -0.01 2.04 14 6 59.8 40 -0.18 2.428 195.3 -9999 -9999 991 3072 160940 160860 2116 2081 1840 75.84 1.17
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006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001
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p, ,

CPTU‐610 Liquefaction Analysis
30

31
32
33
34
35
36
37

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75   Col‐76   Col‐77   Col‐78   Col‐79   Col‐80  Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

I Q 1 Q 0 5 F I Q 0 5 Q 0 7 F I Q 0 7 Description q 1N Lookup Ic Kc (q 1N) CRR7 5 rd a /g = f MSF K α K Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α k CRR MSF CRR

Boulanger and Idriss, 2004, "Approach B" method based on Su profile

FS li S (Cl Lik )

Youd & Idriss, 2001 CPT Based Analysis

C CSR FS li CPT (S d Lik )37
38
39
40
41
42
43
44
45

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel  No if crest accel = No if crest accel = (%) (%) Nkt 1.1 No if crest accel =
2.0 Amplification 2 0.02 Amplification 2 10 0.02 Amplification 2

2.13 20.96 3.11 2.75 47.33 3.11 2.48 Very Silty 58.78 7.67 17.32 47.63 2.00 2.48 2.67 127.39 0.27 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.02 0.9600 27.28 13.72 30 2.6 578 1.1 0.02 0.99 10.13 1.11 11.26 157.40 79.17
2.31 14.20 2.34 2.81 25.65 2.34 2.60 Very Silty 19.24 4.39 7.92 26.06 2.00 2.60 3.34 87.02 0.14 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.02 0.9600 10.14 5.16 35 2.6 685 1.1 0.02 0.99 3.93 1.11 4.36 61.07 31.09
2.47 8.96 1.80 2.92 14.63 1.80 2.74 Very Silty 11.63 3.41 5.57 15.11 2.00 2.74 4.27 64.49 0.10 1.00 0.21 0.07 0.14 0.7 2.2 2.09 0.02 0.9600 6.48 3.34 42 2.6 556 1.1 0.02 0.99 1.93 1.11 2.14 29.99 15.46
2.60 6.07 1.34 3.01 9.25 1.34 2.84 Clayey 8.27 2.88 4.39 18.44 2.00 2.60 3.36 61.87 0.10 1.00 0.21 0.07 0.14 0.7 2.2 1.88 0.02 0.9600 5.70 2.97 36 2.6 446 1.1 0.02 0.99 1.10 1.11 1.22 17.15 8.95
2.66 5.75 1.25 3.01 8.35 1.25 2.87 Clayey 6.45 2.54 3.69 15.61 2.00 2.66 3.68 57.49 0.10 1.00 0.21 0.07 0.13 0.7 2.2 1.75 0.02 0.9600 5.07 2.68 38 2.6 479 1.1 0.02 0.99 0.92 1.11 1.02 14.39 7.60
2 86 4 16 1 56 3 18 5 80 1 56 3 05 Clayey 5 26 2 29 3 20 10 55 2 00 2 86 5 35 56 43 0 10 0 99 0 21 0 07 0 13 0 7 2 2 1 65 0 02 0 9600 4 73 2 53 50 98 8 2 6 384 1 1 0 02 0 99 0 60 1 11 0 67 9 42 5 04

FS liq‐Su (Clay‐Like)Cq CSR FS liq‐ CPT (Sand‐Like)

45
46
47
48
49
50
51
52
53

2.86 4.16 1.56 3.18 5.80 1.56 3.05 Clayey 5.26 2.29 3.20 10.55 2.00 2.86 5.35 56.43 0.10 0.99 0.21 0.07 0.13 0.7 2.2 1.65 0.02 0.9600 4.73 2.53 50 98.8 2.6 384 1.1 0.02 0.99 0.60 1.11 0.67 9.42 5.04
2.84 3.85 1.04 3.14 5.19 1.04 3.02 Clayey 4.45 2.11 2.84 9.12 2.00 2.84 5.16 47.05 0.08 0.99 0.20 0.07 0.13 0.7 2.2 1.56 0.02 0.9600 3.77 2.04 49 2.6 386 1.1 0.02 0.99 0.51 1.11 0.57 8.02 4.35
3.01 2.98 1.25 3.27 3.91 1.25 3.16 Clayey 3.86 1.97 2.57 6.86 2.00 3.01 6.80 46.67 0.08 0.99 0.20 0.07 0.13 0.7 2.2 1.50 0.02 0.9600 3.60 1.98 59 2.6 321 1.1 0.02 0.99 0.37 1.11 0.41 5.80 3.19
3.09 2.61 1.33 3.34 3.34 1.33 3.24 Clayey 3.40 1.84 2.36 5.82 2.00 3.09 7.86 45.74 0.08 0.99 0.20 0.07 0.13 0.7 2.2 1.44 0.02 0.9600 3.44 1.91 65 2.6 300 1.1 0.02 0.99 0.30 1.11 0.34 4.78 2.66
2.52 9.00 0.73 2.74 11.25 0.73 2.65 Very Silty 3.05 1.75 2.18 11.96 2.00 2.65 3.66 43.73 0.08 0.99 0.20 0.07 0.13 0.7 2.2 1.40 0.02 0.9600 3.26 1.84 38 2.6 1091 1.1 0.02 0.99 0.99 1.11 1.10 15.60 8.80
2.80 7.92 1.98 2.99 9.70 1.98 2.91 Clayey 2.76 1.66 2.03 14.14 2.00 2.80 4.77 67.45 0.11 0.99 0.19 0.07 0.12 0.7 2.2 1.36 0.02 0.9600 4.41 2.52 46 2.6 1009 1.1 0.02 0.99 0.83 1.11 0.92 13.07 7.47
3.60 1.48 4.04 3.77 1.78 4.04 3.70 Clayey 2.51 1.59 1.91 3.35 2.00 3.60 15.94 53.40 0.09 0.98 0.19 0.07 0.12 0.7 2.2 1.32 0.02 0.9600 3.72 2.16 100 2.6 198 1.1 0.02 0.99 0.15 1.11 0.16 2.34 1.36
3.63 1.28 3.36 3.79 1.52 3.36 3.72 Clayey 2.31 1.52 1.80 2.95 2.00 3.63 16.57 48.83 0.08 0.98 0.19 0.07 0.12 0.7 2.2 1.29 0.02 0.9600 3.18 1.87 100 2.6 178 1.1 0.02 0.99 0.12 1.11 0.14 1.94 1.14
3.68 1.18 3.50 3.83 1.38 3.50 3.77 Clayey 2.14 1.46 1.70 2.73 2.00 3.68 17.66 48.26 0.08 0.98 0.18 0.07 0.12 0.7 2.2 1.26 0.02 0.9600 3.10 1.84 100 2.6 171 1.1 0.02 0.99 0.11 1.11 0.12 1.73 1.0353

54
55
56
57
58
59
60
61

3.68 1.18 3.50 3.83 1.38 3.50 3.77 Clayey 2.14 1.46 1.70 2.73 2.00 3.68 17.66 48.26 0.08 0.98 0.18 0.07 0.12 0.7 2.2 1.26 0.02 0.9600 3.10 1.84 100 2.6 171 1.1 0.02 0.99 0.11 1.11 0.12 1.73 1.03
3.83 0.93 4.32 3.96 1.07 4.32 3.91 Clayey 2.01 1.42 1.63 2.32 2.00 3.83 20.91 48.51 0.08 0.98 0.18 0.07 0.12 0.7 2.2 1.23 0.02 0.9600 3.05 1.84 100 2.6 139 1.1 0.02 0.99 0.08 1.11 0.09 1.32 0.80
3.60 1.66 3.93 3.72 1.89 3.93 3.67 Clayey 1.90 1.38 1.57 3.29 2.00 3.60 16.02 52.63 0.09 0.98 0.18 0.07 0.11 0.7 2.2 1.21 0.02 0.9600 3.42 2.10 100 2.6 255 1.1 0.02 0.99 0.14 1.11 0.16 2.29 1.40
3.80 1.37 6.45 3.90 1.54 6.45 3.86 Clayey 1.78 1.33 1.50 2.83 2.00 3.80 20.15 56.99 0.10 0.98 0.18 0.07 0.11 0.7 2.2 1.19 0.02 0.9600 3.49 2.17 100 2.6 217 1.1 0.02 0.99 0.12 1.11 0.13 1.83 1.14
3.98 0.82 6.02 4.08 0.91 6.02 4.04 Clayey 1.69 1.30 1.45 2.06 2.00 3.98 24.59 50.74 0.09 0.98 0.17 0.07 0.11 0.7 2.2 1.17 0.02 0.9600 3.27 2.06 100 2.6 133 1.1 0.02 0.99 0.07 1.11 0.07 1.07 0.67
3.96 0.85 5.68 4.05 0.93 5.68 4.02 Clayey 1.62 1.27 1.40 2.09 2.00 3.96 24.13 50.36 0.09 0.97 0.17 0.07 0.11 0.7 2.2 1.16 0.02 0.9600 3.20 2.05 100 2.6 141 1.1 0.02 0.99 0.07 1.11 0.08 1.08 0.69
3.92 0.91 5.22 4.01 1.00 5.22 3.97 Clayey 1.58 1.26 1.38 2.18 2.00 3.92 23.11 50.50 0.09 0.97 0.17 0.07 0.11 0.7 2.2 1.15 0.02 0.9600 3.09 2.01 100 2.6 153 1.1 0.02 0.99 0.07 1.11 0.08 1.11 0.73
3.27 3.72 2.85 3.35 4.06 2.85 3.32 Clayey 1.55 1.24 1.36 5.69 2.00 3.27 10.21 58.11 0.10 0.97 0.17 0.07 0.11 0.7 2.2 1.14 0.02 0.9600 3.19 2.11 78 2.6 632 1.1 0.02 0.99 0.29 1.11 0.32 4.37 2.89
3.61 2.08 5.02 3.69 2.26 5.02 3.66 Clayey 1.51 1.23 1.33 3.66 2.00 3.61 16.27 59.48 0.10 0.97 0.16 0.08 0.11 0.7 2.2 1.13 0.02 0.9600 3.14 2.11 100 2.6 359 1.1 0.02 0.99 0.16 1.11 0.18 2.37 1.59

62
63
64
65
66
67
68
69

0

3.61 2.08 5.02 3.69 2.26 5.02 3.66 Clayey 1.51 1.23 1.33 3.66 2.00 3.61 16.27 59.48 0.10 0.97 0.16 0.08 0.11 0.7 2.2 1.13 0.02 0.9600 3.14 2.11 100 2.6 359 1.1
3.91 1.02 5.63 3.98 1.10 5.63 3.95 Clayey 1.48 1.22 1.31 2.36 2.00 3.91 22.81 53.85 0.09 0.97 0.16 0.08 0.11 0.7 2.2 1.12 0.02 0.9600 2.89 1.97 100 2.6 178 1.1 0.02 0.99 0.08 1.11 0.09 1.12 0.76
3.84 1.16 4.90 3.90 1.25 4.90 3.88 Clayey 1.44 1.20 1.29 2.54 2.00 3.84 21.05 53.46 0.09 0.97 0.16 0.08 0.11 0.7 2.2 1.12 0.02 0.9600 2.80 1.95 100 2.6 204 1.1 0.02 0.99 0.09 1.11 0.10 1.23 0.86
3.79 1.25 4.49 3.86 1.34 4.49 3.83 Clayey 1.41 1.19 1.27 2.66 2.00 3.79 20.06 53.30 0.09 0.97 0.16 0.08 0.11 0.7 2.2 1.11 0.02 0.9600 2.73 1.93 100 2.6 223 1.1 0.02 0.99 0.09 1.11 0.10 1.29 0.91
3.68 1.51 3.68 3.74 1.61 3.68 3.72 Clayey 1.38 1.18 1.26 2.97 2.00 3.68 17.68 52.50 0.09 0.96 0.15 0.08 0.11 0.7 2.2 1.10 0.02 0.9600 2.64 1.90 100 2.6 272 1.1 0.02 0.99 0.11 1.11 0.12 1.51 1.09
3.72 1.43 3.84 3.77 1.52 3.84 3.75 Clayey 1.35 1.16 1.24 2.88 2.00 3.72 18.39 52.98 0.09 0.96 0.15 0.08 0.11 0.7 2.2 1.10 0.02 0.9600 2.59 1.89 100 97.9 2.6 260 1.1 0.02 0.99 0.11 1.11 0.12 1.40 1.02
3.70 1.57 4.15 3.75 1.67 4.15 3.73 Clayey 1.33 1.15 1.22 3.05 2.00 3.70 18.05 55.07 0.10 0.96 0.15 0.09 0.11 0.7 2.2 1.09 0.02 0.9600 2.58 1.92 100 2.6 289 1.1 0.02 0.99 0.11 1.11 0.13 1.50 1.11
3.57 1.96 3.30 3.62 2.07 3.30 3.60 Clayey 1.30 1.14 1.20 3.49 2.00 3.57 15.45 53.97 0.09 0.96 0.15 0.09 0.11 0.7 2.2 1.08 0.02 0.9600 2.51 1.90 100 2.6 364 1.1 0.02 0.99 0.14 1.11 0.16 1.82 1.37
3.59 1.79 2.99 3.64 1.88 2.99 3.62 Clayey 1.28 1.13 1.19 3.30 2.00 3.59 15.81 52.10 0.09 0.96 0.14 0.09 0.11 0.7 2.2 1.08 0.02 0.9600 2.42 1.86 100 96.9 2.6 334 1.1 0.02 0.99 0.13 1.11 0.14 1.62 1.25

70
71
72
73
74
75
76
77
78

3.55 1.92 2.75 3.59 2.01 2.75 3.58 Clayey 1.25 1.12 1.17 3.44 2.00 3.55 15.02 51.74 0.09 0.96 0.14 0.09 0.11 0.7 2.2 1.07 0.02 0.9600 2.37 1.86 100 2.6 363 1.1 0.02 0.99 0.14 1.11 0.15 1.70 1.33
3.51 2.18 2.89 3.55 2.27 2.89 3.54 Clayey 1.23 1.11 1.16 3.73 2.00 3.51 14.36 53.55 0.09 0.96 0.14 0.09 0.11 0.7 2.2 1.06 0.02 0.9600 2.36 1.89 100 2.6 416 1.1 0.02 0.99 0.15 1.11 0.17 1.89 1.51
3.58 1.83 2.84 3.62 1.90 2.84 3.60 Clayey 1.21 1.10 1.14 3.34 2.00 3.58 15.63 52.23 0.09 0.95 0.13 0.09 0.11 0.7 2.2 1.06 0.02 0.9600 2.30 1.87 100 2.6 352 1.1 0.02 0.99 0.13 1.11 0.14 1.55 1.27
3.54 1.82 2.27 3.58 1.88 2.27 3.56 Clayey 1.19 1.09 1.13 3.33 2.00 3.54 14.89 49.54 0.08 0.95 0.13 0.09 0.11 0.7 2.2 1.05 0.02 0.9600 2.01 1.67 100 2.6 353 1.1 0.02 0.99 0.12 1.11 0.14 1.51 1.26
3.54 1.82 2.24 3.57 1.88 2.24 3.56 Clayey 1.16 1.08 1.11 3.33 2.00 3.54 14.88 49.60 0.08 0.95 0.13 0.09 0.11 0.7 2.2 1.05 0.02 0.9600 1.98 1.68 100 2.6 358 1.1 0.02 0.99 0.12 1.11 0.14 1.49 1.26
3.50 2.11 2.39 3.53 2.17 2.39 3.52 Clayey 1.14 1.07 1.10 3.64 2.00 3.50 14.12 51.42 0.09 0.95 0.13 0.09 0.11 0.7 2.2 1.04 0.02 0.9600 2.18 1.89 100 2.6 418 1.1 0.02 0.99 0.14 1.11 0.16 1.69 1.47
3.44 2.35 2.13 3.46 2.41 2.13 3.46 Clayey 1.12 1.06 1.09 3.89 2.00 3.44 13.04 50.71 0.09 0.95 0.12 0.09 0.11 0.7 2.2 1.04 0.02 0.9600 2.14 1.89 93 2.6 469 1.1 0.02 0.99 0.16 1.11 0.17 1.85 1.64
3.45 2.31 2.15 3.47 2.36 2.15 3.46 Clayey 1.10 1.05 1.07 3.84 2.00 3.45 13.23 50.85 0.09 0.94 0.12 0.10 0.11 0.7 2.2 1.03 0.02 0.9600 2.11 1.91 94 2.6 466 1.1 0.02 0.99 0.15 1.11 0.17 1.79 1.62
3 44 2 52 2 35 3 46 2 56 2 35 3 45 Cl 1 09 1 04 1 06 4 05 2 00 3 44 13 03 52 77 0 09 0 94 0 12 0 10 0 10 0 7 2 2 1 03 0 02 0 9600 2 12 1 95 93 2 6 511 1 1 0 02 0 99 0 17 1 11 0 18 1 92 1 7778

79
80
81
82

3.44 2.52 2.35 3.46 2.56 2.35 3.45 Clayey 1.09 1.04 1.06 4.05 2.00 3.44 13.03 52.77 0.09 0.94 0.12 0.10 0.10 0.7 2.2 1.03 0.02 0.9600 2.12 1.95 93 2.6 511 1.1 0.02 0.99 0.17 1.11 0.18 1.92 1.77
3.44 2.65 2.58 3.46 2.69 2.58 3.45 Clayey 1.07 1.03 1.05 4.18 2.00 3.44 13.06 54.63 0.10 0.94 0.12 0.10 0.10 0.7 2.2 1.02 0.02 0.9600 2.12 2.00 94 2.6 543 1.1 0.02 0.99 0.17 1.11 0.19 1.99 1.88
2.95 13.91 4.04 2.96 14.05 4.04 2.95 Clayey 1.05 1.03 1.04 15.71 2.00 2.95 6.20 97.40 0.17 0.94 0.11 0.10 0.10 0.7 2.2 1.02 0.02 0.9600 3.66 3.54 55 2.6 2870 1.1 0.02 0.99 0.90 1.11 1.00 10.29 9.93
3.09 11.33 5.18 3.09 11.40 5.18 3.09 Clayey 1.03 1.02 1.02 12.98 2.00 3.09 7.79 101.14 0.18 0.93 0.11 0.10 0.10 0.7 2.2 1.01 0.02 0.9600 3.85 3.80 65 2.6 2356 1.1 0.02 0.99 0.73 1.11 0.81 8.26 8.16
2.05 75.20 1.17 2.05 75.45 1.17 2.05 Granular 1.02 1.01 1.01 76.66 7.00 2.05 1.37 104.92 0.19 0.93 0.11 0.10 0.10 0.7 2.2 1.01 0.02 0.9675 4.08 4.13 14 2.6 15779 1.1 0.02 0.99 4.78 1.11 5.32 54.11 54.76
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CPTU‐611 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-2839
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME7
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Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-611
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/28/06
CPT Time: 07:59 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP611.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 015

16
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18
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21
22
23

Easting   (m): 0
Elevation (m): 0 71.5 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 4.88 (ft): 16 16 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo

24
25
26
27
28
29

30

g g ; g y
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n
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36
37

CPTU‐611 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf
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Depth Depth Elev. Elev. qc qt fs Rf u SBT SBTn SBT‐BQ SBT‐BQn Perm‐k Unit Wt T Stress U Stress E Stress Cn N60 N1(60) N(60)Ic N1(60)Ic Qt Fr Bq Ic FC IcZone Dr Phi State Par Es/qt YoungE Su OCR U s q qt P σ' f Q 1 F

Conetec Data
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   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT BQ    SBT BQn   Perm k   Unit Wt   T Stress  U Stress  E Stress      Cn      N60    N1(60)  N(60)Ic N1(60)Ic      Qt       Fr       Bq       Ic       FC   IcZone       Dr      Phi  State Par   Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ vo fs Q exp = 1 F
     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 71.2 7.44 7.44 0.05 0.71 -0.3 1 6 5 7 1.00E-07 111.4 0.018 0 0.018 1.7 3.6 6.1 1.9 3.3 406.24 0.71 0 2.62 36.1 4 -9999 -9999 -9999 -9999 -9999 0.495 10 0 36 14880 14880 2116 36 100 412.33 0.67
0.3 0.984 -0.3 70.5 12.25 12.25 0.1 0.84 -0.59 6 6 6 7 5.00E-05 114.6 0.055 0 0.055 1.7 4.7 8 3 5 220.29 0.84 0 2.45 28.7 5 47.9 46 -0.25 -9999 -9999 0.813 10 0 110 24500 24500 2116 110 200 221.73 0.82
0.5 1.64 -0.5 69.9 9.1 9.1 0.15 1.6 -1.21 5 5 5 6 5.00E-06 114.6 0.093 0 0.093 1.7 4.4 7.4 2.5 4.2 96.91 1.61 0 2.71 40.8 4 -9999 -9999 -9999 -9999 -9999 0.6 10 0 186 18200 18200 2116 186 300 96.85 1.67
0.7 2.297 -0.7 69.2 4.55 4.61 0.08 1.69 11.7 1 5 4 5 1.00E-07 111.4 0.13 0 0.13 1.7 2.2 3.7 1.5 2.5 34.43 1.74 0.08 2.98 57 3 -9999 -9999 -9999 -9999 -9999 0.298 10 0 260 9100 9220 2116 260 160 34.46 1.79
0.9 2.953 -0.9 68.5 6.42 6.39 0.09 1.41 -6.53 1 5 5 5 1.00E-07 111.4 0.167 0 0.167 1.7 3.1 5.2 1.9 3.2 37.38 1.45 -0.03 2.81 46.9 4 -9999 -9999 -9999 -9999 -9999 0.415 10 0 334 12840 12780 2116 334 180 37.26 1.45
1 1 3 609 -1 1 67 9 7 3 7 28 0 07 1 -3 96 1 5 5 6 1 00E-07 111 4 0 203 0 0 203 1 7 3 5 5 9 2 3 4 34 84 1 03 -0 02 2 69 40 1 4 -9999 -9999 -9999 -9999 -9999 0 472 10 0 406 14600 14560 2116 406 140 34 86 0 9945

46
47
48
49
50
51
52
53

1.1 3.609 -1.1 67.9 7.3 7.28 0.07 1 -3.96 1 5 5 6 1.00E-07 111.4 0.203 0 0.203 1.7 3.5 5.9 2 3.4 34.84 1.03 -0.02 2.69 40.1 4 -9999 -9999 -9999 -9999 -9999 0.472 10 0 406 14600 14560 2116 406 140 34.86 0.99
1.3 4.265 -1.3 67.2 9.17 9.17 0.08 0.82 0.71 5 5 5 6 5.00E-06 114.6 0.24 0 0.24 1.7 4.4 7.5 2.3 4 37.18 0.84 0 2.57 33.7 5 -9999 -9999 -9999 -9999 -9999 0.595 10 0 480 18340 18340 2116 480 160 37.21 0.90
1.5 4.921 -1.5 66.6 3.8 3.84 0.08 2.02 8.45 3 4 3 4 5.00E-08 111.4 0.277 0 0.277 1.7 3.7 6.2 1.1 3.9 12.85 2.18 0.07 2.83 47.7 4 -9999 -9999 -9999 -9999 -9999 0.237 3.6 0 554 7600 7680 2116 554 160 12.86 2.25
1.7 5.577 -1.7 65.9 2.51 2.56 0.04 1.37 11.57 1 3 3 3 1.00E-07 111.4 0.314 0 0.314 1.7 1.2 2.1 0.8 2.4 7.17 1.56 0.16 2.97 56.6 3 -9999 -9999 -9999 -9999 -9999 0.15 1.6 0 628 5020 5120 2116 628 80 7.15 1.78
1.9 6.234 -1.9 65.3 1.41 1.53 0.01 0.82 25.98 1 3 3 3 1.00E-07 111.4 0.35 0 0.35 1.69 0.7 1.2 0.6 1.3 3.36 1.06 0.69 3.2 72.8 3 -9999 -9999 -9999 -9999 -9999 0.078 0.8 0 700 2820 3060 2116 700 20 3.37 0.85
2.1 6.89 -2.1 64.6 1.25 1.39 0.02 1.45 29.87 1 3 1 3 1.00E-07 111.4 0.387 0 0.387 1.61 0.7 1.1 0.6 1.2 2.58 2.01 0.93 3.42 91.2 3 -9999 -9999 -9999 -9999 -9999 0.067 0.7 0 774 2500 2780 2116 774 40 2.59 1.99
2.3 7.546 -2.3 64.0 1.53 1.68 0.02 1.19 31.41 1 3 3 3 1.00E-07 111.4 0.423 0 0.423 1.54 0.8 1.2 0.7 1.3 2.96 1.6 0.78 3.32 82.7 3 -9999 -9999 -9999 -9999 -9999 0.084 0.7 0 846 3060 3360 2116 846 40 2.97 1.59
2.5 8.202 -2.5 63.3 1.9 2.01 0.04 1.75 22.97 1 3 3 3 1.00E-07 111.4 0.46 0 0.46 1.47 1 1.4 0.8 1.4 3.37 2.26 0.46 3.34 84.2 3 -9999 -9999 -9999 -9999 -9999 0.103 0.8 0 920 3800 4020 2116 920 80 3.37 2.58
2.7 8.858 -2.7 62.6 1.29 1.46 0.02 1.54 35.79 1 3 1 1 1.00E-07 111.4 0.497 0 0.497 1.42 0.7 1 0.7 1 1.94 2.34 1.16 3.56 100 3 -9999 -9999 -9999 -9999 -9999 0.064 0.6 0 994 2580 2920 2116 994 40 1.94 2.0853
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58
59
60
61

2.7 8.858 2.7 62.6 1.29 1.46 0.02 1.54 35.79 1 3 1 1 1.00E 07 111.4 0.497 0 0.497 1.42 0.7 1 0.7 1 1.94 2.34 1.16 3.56 100 3 9999 9999 9999 9999 9999 0.064 0.6 0 994 2580 2920 2116 994 40 1.94 2.08
2.9 9.514 -2.9 62.0 2.48 2.58 0.06 2.43 22.02 3 3 3 3 5.00E-08 111.4 0.533 0 0.533 1.37 2.5 3.4 1.1 1.7 3.84 3.06 0.34 3.35 85.5 3 -9999 -9999 -9999 -9999 -9999 0.136 0.9 0 1066 4960 5160 2116 1066 120 3.84 2.93
3.1 10.17 -3.1 61.3 1.13 1.29 0.04 2.91 34.95 2 2 -9999 -9999 1.00E-15 79.5 0.564 0 0.564 1.33 1.2 1.6 0.9 1 1.29 5.17 1.5 3.88 100 2 -9999 -9999 -9999 -9999 -9999 0.048 0.5 0 1128 2260 2580 2116 1128 80 1.29 5.51
3.3 10.827 -3.3 60.7 1.09 1.27 0.03 2.37 38.31 1 2 -9999 -9999 1.00E-07 111.4 0.596 0 0.596 1.3 0.6 0.8 0.9 0.9 1.13 4.46 1.77 3.89 100 2 -9999 -9999 -9999 -9999 -9999 0.045 0.5 0 1192 2180 2540 2116 1192 60 1.13 4.45
3.5 11.483 -3.5 60.0 1.77 1.91 0.05 2.36 30.26 1 3 3 3 1.00E-07 111.4 0.632 0 0.632 1.26 0.9 1.2 1 1.1 2.03 3.52 0.74 3.62 100 2 -9999 -9999 -9999 -9999 -9999 0.085 0.6 0 1264 3540 3820 2116 1264 100 2.02 3.91
3.7 12.139 -3.7 59.4 6.09 6.19 0.08 1.34 22.01 1 4 4 4 1.00E-07 111.4 0.669 0 0.669 1.22 3 3.6 1.9 2.6 8.26 1.5 0.12 2.91 52.6 4 -9999 -9999 -9999 -9999 -9999 0.368 2 0 1338 12180 12380 2116 1338 160 8.25 1.45
3.9 12.795 -3.9 58.7 3.27 3.32 0.1 2.94 11.06 3 3 3 3 5.00E-08 111.4 0.705 0 0.705 1.19 3.2 3.8 1.4 1.7 3.71 3.73 0.13 3.41 90.5 3 -9999 -9999 -9999 -9999 -9999 0.175 0.8 0 1410 6540 6640 2116 1410 200 3.71 3.82
4.1 13.451 -4.1 58.0 2.7 2.86 0.07 2.37 34.33 3 3 3 3 5.00E-08 111.4 0.742 0 0.742 1.16 2.7 3.2 1.3 1.4 2.85 3.19 0.51 3.47 96.4 3 -9999 -9999 -9999 -9999 -9999 0.141 0.7 0 1484 5400 5720 2116 1484 140 2.85 3.31
4.3 14.107 -4.3 57.4 3.51 3.62 0.08 2.14 23.28 3 3 3 3 5.00E-08 111.4 0.778 0 0.778 1.13 3.5 3.9 1.5 1.6 3.65 2.73 0.26 3.35 85 3 -9999 -9999 -9999 -9999 -9999 0.19 0.8 0 1556 7020 7240 2116 1556 160 3.65 2.81

62
63
64
65
66
67
68
69

0

0 1556 7020 7240 2116 1556 160 3.65 2.81
4.5 14.764 -4.5 56.7 2.25 2.41 0.08 3.12 33.52 3 2 3 3 5.00E-08 111.4 0.815 0 0.815 1.11 2.3 2.6 1.4 1.2 1.96 4.71 0.66 3.7 100 2 -9999 -9999 -9999 -9999 -9999 0.106 0.6 0 1630 4500 4820 2116 1630 160 1.96 5.02
4.7 15.42 -4.7 56.1 1.5 1.73 0.05 2.9 48.43 3 2 -9999 -9999 5.00E-08 111.4 0.852 0 0.852 1.08 1.7 1.8 1.5 0.9 1.03 5.72 1.72 3.98 100 2 -9999 -9999 -9999 -9999 -9999 0.058 0.5 0 1704 3000 3460 2116 1704 100 1.03 5.69
4.9 16.076 -4.9 55.4 1.92 2.08 0.09 4.09 35.43 3 2 3 1 5.00E-08 111.4 0.888 0.002 0.886 1.06 2 2.1 1.6 1.1 1.35 7.13 0.92 3.93 100 2 -9999 -9999 -9999 -9999 -9999 0.08 0.5 5 1776 3840 4160 2116 1771 180 1.35 7.55
5.1 16.732 -5.1 54.8 2.06 2.3 0.04 1.85 50.95 1 2 1 1 1.00E-07 111.4 0.925 0.023 0.902 1.05 1.1 1.2 1.3 0.9 1.52 3.1 1.14 3.71 100 2 -9999 -9999 -9999 -9999 -9999 0.092 0.5 46 1850 4120 4600 2116 1804 80 1.52 2.91
5.3 17.388 -5.3 54.1 2 2.28 0.04 1.76 59.73 1 2 1 1 1.00E-07 111.4 0.961 0.043 0.918 1.04 1.1 1.1 1.4 0.9 1.43 3.05 1.38 3.73 100 2 -9999 -9999 -9999 -9999 -9999 0.088 0.5 87 1922 4000 4560 2116 1835 80 1.44 3.03
5.5 18.044 -5.5 53.5 2.33 2.63 0.05 1.72 63.59 1 3 1 1 1.00E-07 111.4 0.998 0.064 0.934 1.03 1.3 1.3 1.4 1 1.75 2.77 1.18 3.63 100 2 -9999 -9999 -9999 -9999 -9999 0.109 0.6 128 1996 4660 5260 2116 1868 100 1.75 3.06
5.7 18.701 -5.7 52.8 2.8 3.08 0.06 1.95 61.24 1 3 3 3 1.00E-07 111.4 1.034 0.084 0.95 1.03 1.5 1.5 1.5 1.1 2.16 2.93 0.89 3.56 100 3 -9999 -9999 -9999 -9999 -9999 0.137 0.6 169 2068 5600 6160 2116 1899 120 2.15 2.93
5.9 19.357 -5.9 52.1 4.01 4.27 0.07 1.7 55.31 1 3 3 3 1.00E-07 111.4 1.071 0.105 0.966 1.02 2 2.1 1.8 1.4 3.31 2.27 0.51 3.34 84.9 3 -9999 -9999 -9999 -9999 -9999 0.213 0.8 209 2142 8020 8540 2116 1933 140 3.31 2.19

70
71
72
73
74
75
76
77
78

6.1 20.013 -6.1 51.5 3.13 3.46 0.07 2.1 71.05 3 3 3 3 5.00E-08 111.4 1.107 0.125 0.982 1.01 3.3 3.3 1.7 1.2 2.4 3.09 0.89 3.53 100 3 -9999 -9999 -9999 -9999 -9999 0.157 0.6 250 2214 6260 6920 2116 1964 140 2.40 2.97
6.3 20.669 -6.3 50.8 9.29 9.44 0.14 1.43 31.67 5 4 5 4 5.00E-06 114.6 1.144 0.146 0.999 1 4.5 4.5 2.9 2.7 8.31 1.63 0.1 2.93 53.6 4 -9999 -9999 -9999 -9999 -9999 0.553 2 291 2288 18580 18880 2116 1997 280 8.31 1.69
6.5 21.325 -6.5 50.2 10.3 10.39 0.19 1.83 20.22 5 3 5 4 5.00E-06 114.6 1.182 0.166 1.016 0.99 5 4.9 3.3 3 9.07 2.07 0.05 2.94 54.8 4 -9999 -9999 -9999 -9999 -9999 0.614 2.2 332 2364 20600 20780 2116 2032 380 9.06 2.06
6.7 21.981 -6.7 49.5 9.23 9.4 0.22 2.37 36.57 5 3 4 4 5.00E-06 114.6 1.22 0.187 1.033 0.98 4.5 4.4 3.2 2.8 7.92 2.73 0.12 3.06 62.5 3 -9999 -9999 -9999 -9999 -9999 0.545 1.9 373 2440 18460 18800 2116 2067 440 7.92 2.69
6.9 22.638 -6.9 48.9 7.06 7.21 0.16 2.19 32.66 4 3 4 3 5.00E-07 114.6 1.257 0.207 1.05 0.98 4.6 4.5 2.6 2.2 5.67 2.65 0.14 3.17 71 3 -9999 -9999 -9999 -9999 -9999 0.397 1.3 414 2514 14120 14420 2116 2100 320 5.67 2.69
7.1 23.294 -7.1 48.2 3.51 3.84 0.07 1.76 69.11 1 3 3 3 1.00E-07 111.4 1.294 0.228 1.067 0.97 1.8 1.8 1.8 1.2 2.38 2.66 0.76 3.5 100 3 -9999 -9999 -9999 -9999 -9999 0.17 0.6 455 2588 7020 7680 2116 2133 140 2.39 2.75
7.3 23.95 -7.3 47.6 4.04 4.37 0.07 1.6 71.18 1 3 3 3 1.00E-07 111.4 1.331 0.248 1.083 0.96 2.1 2 1.9 1.3 2.81 2.31 0.65 3.41 90.7 3 -9999 -9999 -9999 -9999 -9999 0.203 0.7 496 2662 8080 8740 2116 2166 140 2.81 2.30
7.5 24.606 -7.5 46.9 3.96 4.28 0.07 1.64 69.46 1 3 3 3 1.00E-07 111.4 1.367 0.269 1.099 0.95 2.1 2 1.9 1.2 2.66 2.41 0.65 3.44 93.4 3 -9999 -9999 -9999 -9999 -9999 0.195 0.7 537 2734 7920 8560 2116 2197 140 2.65 2.40
7 7 25 262 7 7 46 2 4 24 4 58 0 07 1 53 72 78 1 3 3 3 1 00E 07 111 4 1 404 0 289 1 115 0 95 2 2 2 1 2 1 3 2 85 2 21 0 63 3 4 89 5 3 9999 9999 9999 9999 9999 0 211 0 7 578 2808 8480 9160 2116 2230 140 2 85 2 2078

79
80
81
82
83
84
85
86

7.7 25.262 -7.7 46.2 4.24 4.58 0.07 1.53 72.78 1 3 3 3 1.00E-07 111.4 1.404 0.289 1.115 0.95 2.2 2.1 2 1.3 2.85 2.21 0.63 3.4 89.5 3 -9999 -9999 -9999 -9999 -9999 0.211 0.7 578 2808 8480 9160 2116 2230 140 2.85 2.20
7.9 25.918 -7.9 45.6 3.64 3.99 0.09 2.32 74.52 3 3 3 3 5.00E-08 111.4 1.44 0.31 1.131 0.94 3.8 3.6 2 1.2 2.25 3.64 0.79 3.59 100 3 -9999 -9999 -9999 -9999 -9999 0.17 0.6 619 2880 7280 7980 2116 2261 180 2.26 3.53
8.1 26.574 -8.1 44.9 3.93 4.3 0.08 1.86 80.6 1 3 3 3 1.00E-07 111.4 1.477 0.33 1.147 0.93 2.1 1.9 2 1.2 2.47 2.84 0.77 3.5 100 3 -9999 -9999 -9999 -9999 -9999 0.188 0.7 660 2954 7860 8600 2116 2294 160 2.46 2.83
8.3 27.231 -8.3 44.3 4.24 4.63 0.07 1.41 85.14 1 3 3 3 1.00E-07 111.4 1.514 0.351 1.163 0.93 2.2 2.1 2 1.2 2.68 2.09 0.74 3.41 90.5 3 -9999 -9999 -9999 -9999 -9999 0.208 0.7 701 3028 8480 9260 2116 2327 140 2.68 2.25
8.5 27.887 -8.5 43.6 4.06 4.48 0.06 1.4 89.87 1 3 3 3 1.00E-07 111.4 1.55 0.371 1.179 0.92 2.1 2 2 1.2 2.48 2.14 0.83 3.44 93.7 3 -9999 -9999 -9999 -9999 -9999 0.195 0.7 742 3100 8120 8960 2116 2358 120 2.48 2.05
8.7 28.543 -8.7 43.0 5.19 5.56 0.13 2.34 80.25 4 3 3 3 5.00E-07 114.6 1.587 0.392 1.196 0.91 3.6 3.2 2.4 1.5 3.33 3.28 0.53 3.42 91.6 3 -9999 -9999 -9999 -9999 -9999 0.265 0.8 783 3174 10380 11120 2116 2391 260 3.32 3.27
8.9 29.199 -8.9 42.3 5.75 6.14 0.15 2.45 83.03 4 3 3 3 5.00E-07 114.6 1.625 0.412 1.213 0.91 3.9 3.6 2.6 1.7 3.72 3.33 0.48 3.38 88.2 3 -9999 -9999 -9999 -9999 -9999 0.301 0.9 824 3250 11500 12280 2116 2426 300 3.72 3.32
9.1 29.855 -9.1 41.6 5.35 5.78 0.11 1.82 91.71 4 3 3 3 5.00E-07 114.6 1.662 0.433 1.23 0.9 3.7 3.3 2.4 1.5 3.35 2.56 0.59 3.36 86.6 3 -9999 -9999 -9999 -9999 -9999 0.275 0.8 865 3324 10700 11560 2116 2459 220 3.35 2.67
9 3 30 511 -9 3 41 0 4 17 4 64 0 07 1 51 100 47 1 3 3 3 1 00E-07 111 4 1 699 0 453 1 246 0 9 2 2 2 2 2 1 1 2 36 2 39 0 91 3 49 97 5 3 -9999 -9999 -9999 -9999 -9999 0 196 0 6 905 3398 8340 9280 2116 2493 140 2 36 2 3886

87
88
89
90
91
92
93
94

9.3 30.511 -9.3 41.0 4.17 4.64 0.07 1.51 100.47 1 3 3 3 1.00E-07 111.4 1.699 0.453 1.246 0.9 2.2 2 2.2 1.1 2.36 2.39 0.91 3.49 97.5 3 -9999 -9999 -9999 -9999 -9999 0.196 0.6 905 3398 8340 9280 2116 2493 140 2.36 2.38
9.5 31.168 -9.5 40.3 4.12 4.62 0.05 1.14 107.69 1 3 3 3 1.00E-07 111.4 1.736 0.474 1.262 0.89 2.2 2 2.1 1.1 2.29 1.82 1 3.44 93.8 3 -9999 -9999 -9999 -9999 -9999 0.193 0.6 946 3472 8240 9240 2116 2526 100 2.28 1.73
9.7 31.824 -9.7 39.7 4.15 4.66 0.05 1.13 109.39 1 3 3 1 1.00E-07 111.4 1.773 0.494 1.278 0.88 2.2 2 2.1 1.1 2.26 1.82 1.01 3.45 94.2 3 -9999 -9999 -9999 -9999 -9999 0.193 0.6 987 3546 8300 9320 2116 2559 100 2.26 1.73
9.9 32.48 -9.9 39.0 4.62 5.11 0.08 1.52 106.42 1 3 3 3 1.00E-07 111.4 1.809 0.515 1.295 0.88 2.4 2.2 2.3 1.2 2.55 2.35 0.85 3.45 94.4 3 -9999 -9999 -9999 -9999 -9999 0.22 0.7 1028 3618 9240 10220 2116 2590 160 2.55 2.42

10.1 33.136 -10.1 38.4 4.87 5.38 0.07 1.21 108.5 1 3 3 3 1.00E-07 111.4 1.846 0.535 1.311 0.87 2.6 2.2 2.3 1.2 2.69 1.84 0.81 3.38 88.2 3 -9999 -9999 -9999 -9999 -9999 0.235 0.7 1069 3692 9740 10760 2116 2623 140 2.69 1.98
10.3 33.792 -10.3 37.7 4.73 5.28 0.06 1.14 117.31 1 3 3 3 1.00E-07 111.4 1.882 0.556 1.327 0.87 2.5 2.2 2.3 1.2 2.56 1.77 0.91 3.4 89.3 3 -9999 -9999 -9999 -9999 -9999 0.226 0.7 1110 3764 9460 10560 2116 2654 120 2.56 1.77
10.5 34.448 -10.5 37.1 7.39 7.81 0.15 1.89 89.51 5 3 3 3 5.00E-06 114.6 1.919 0.576 1.343 0.86 3.7 3.2 3 1.8 4.39 2.51 0.38 3.26 77.7 3 -9999 -9999 -9999 -9999 -9999 0.393 1 1151 3838 14780 15620 2116 2687 300 4.39 2.55
10.7 35.105 -10.7 36.4 26.6 26.88 0.85 3.17 58.05 5 4 6 5 5.00E-06 114.6 1.957 0.596 1.36 0.86 12.9 11 7.8 5.6 18.32 3.42 0.05 2.82 47.1 4 -9999 -9999 -9999 -9999 -9999 1.661 6.2 1192 3914 53200 53760 2116 2722 1700 18.31 3.41
10.9 35.761 -10.9 35.7 81.59 81.6 1.33 1.62 0.73 7 5 9 6 5.00E-04 117.7 1.995 0.617 1.378 0.85 26 22.2 17.5 15.2 57.77 1.67 -0.01 2.18 18.4 5 56.2 40 -0.18 2.643 215.6 -9999 -9999 1233 3990 163180 163200 2116 2757 2660 57.75 1.6794

95
96
97
98
99
100
101

10.9 35.761 10.9 35.7 81.59 81.6 1.33 1.62 0.73 7 5 9 6 5.00E 04 117.7 1.995 0.617 1.378 0.85 26 22.2 17.5 15.2 57.77 1.67 0.01 2.18 18.4 5 56.2 40 0.18 2.643 215.6 9999 9999 1233 3990 163180 163200 2116 2757 2660 57.75 1.67
11.1 36.417 -11.1 35.1 65.75 65.64 1.67 2.55 -22.62 6 5 8 6 5.00E-05 114.6 2.033 0.637 1.396 0.85 25.1 21.3 15.4 13.3 45.58 2.63 -0.02 2.39 25.9 5 49.8 38 -0.22 2.955 194 4.241 10 1274 4066 131500 131280 2116 2792 3340 45.56 2.63
11.3 37.073 -11.3 34.4 214.37 214.24 2.02 0.95 -29.37 9 6 9 6 5.00E-02 124.1 2.072 0.658 1.414 0.84 41 34.5 38.5 33.1 150.02 0.95 -0.01 1.71 6.4 6 83.5 44 -0.22 1.944 416.4 -9999 -9999 1315 4144 428740 428480 2116 2829 4040 149.99 0.95
11.5 37.729 -11.5 33.8 56.41 56.27 1.84 3.28 -29.79 6 4 8 6 5.00E-05 114.6 2.111 0.678 1.433 0.84 21.6 18 14 12 37.8 3.41 -0.03 2.52 31.5 5 45 38 -0.24 3.224 181.4 3.611 10 1356 4222 112820 112540 2116 2866 3680 37.79 3.40
11.7 38.385 -11.7 33.1 22.15 22.02 0.56 2.55 -28.74 5 3 -9999 4 5.00E-06 114.6 2.149 0.699 1.45 0.83 10.5 8.8 6.6 4.3 13.7 2.83 -0.08 2.87 50.1 4 -9999 -9999 -9999 -9999 -9999 1.325 4 1397 4298 44300 44040 2116 2901 1120 13.70 2.82
11.9 39.042 -11.9 32.5 35.53 35.41 0.99 2.81 -25.69 6 4 7 5 5.00E-05 114.6 2.187 0.719 1.467 0.83 13.6 11.2 9.7 6.5 22.65 2.99 -0.05 2.71 41.1 4 31.4 34 -0.15 -9999 -9999 2.215 8.6 1438 4374 71060 70820 2116 2936 1980 22.63 2.98
12.1 39.698 -12.1 31.8 35.3 35.2 0.72 2.06 -21.17 6 4 7 5 5.00E-05 114.6 2.224 0.74 1.484 0.82 13.5 11.1 9.3 6.1 22.22 2.2 -0.04 2.64 37.1 4 31.1 34 -0.12 -9999 -9999 2.198 8.4 1479 4448 70600 70400 2116 2969 1440 22.21 2.18
12.3 40.354 -12.3 31.1 37.96 37.88 0.81 2.15 -17.59 6 4 7 5 5.00E-05 114.6 2.262 0.76 1.501 0.82 14.5 11.8 9.9 6.5 23.72 2.29 -0.04 2.62 36.5 4 33 34 -0.13 -9999 -9999 2.375 9.3 1520 4524 75920 75760 2116 3004 1620 23.71 2.27
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     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001
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CPTU‐611 Liquefaction Analysis
30

31
32
33
34
35
36
37

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75  Col‐76   Col‐77   Col‐78   Col‐79   Col‐80   Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

I Q 1 Q 0 5 F I Q 0 5 Q 0 7 F I Q 0 7 Description q 1N Lookup Ic Kc (q 1N) CRR7 5 rd a /g = f MSF K α K Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α k CRR MSF CRR

Boulanger and Idriss, 2004, "Approach B" method based on Su profile

FS li S (Cl Lik )

Youd & Idriss, 2001 CPT Based Analysis

C CSR FS li CPT (S d Lik )37
38
39
40
41
42
43
44
45

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel  No f crest accel = No if crest accel = (%) (%) Nkt 1.1 No if crest accel =
2.0 Amplification 2 0.02 Amplification 2 10 0.02 Amplification 2

1.35 53.78 0.67 2.03 121.47 0.67 1.74 Granular 58.78 7.67 17.32 53.91 2.00 2.03 1.34 72.38 0.12 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.02 0.9600 11.55 5.80 14 2.6 1484 1.1 0.02 0.99 26.01 1.11 28.90 403.94 202.95
1.60 50.55 0.82 2.10 91.32 0.82 1.89 Granular 19.24 4.39 7.92 50.78 2.00 2.10 1.45 73.77 0.12 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.02 0.9600 8.42 4.27 16 2.6 2439 1.1 0.02 0.99 13.99 1.11 15.54 217.45 110.32
2.07 28.71 1.67 2.48 46.70 1.67 2.31 Granular 11.38 3.37 5.49 29.01 2.00 2.48 2.65 76.74 0.12 1.00 0.21 0.07 0.14 0.7 2.2 2.07 0.02 0.9600 7.49 3.84 30 2.6 1801 1.1 0.02 0.99 6.11 1.11 6.79 95.12 48.73
2.43 12.08 1.79 2.81 18.37 1.79 2.65 Very Silty 8.14 2.85 4.34 18.91 2.00 2.65 3.66 69.17 0.11 1.00 0.21 0.07 0.14 0.7 2.2 1.88 0.02 0.9600 6.16 3.19 38 2.6 896 1.1 0.02 0.99 2.17 1.11 2.42 33.90 17.54
2.35 14.80 1.45 2.68 21.42 1.45 2.55 Very Silty 6.34 2.52 3.64 21.99 2.00 2.55 3.01 66.22 0.11 1.00 0.21 0.07 0.14 0.7 2.2 1.74 0.02 0.9600 5.53 2.89 33 2.6 1245 1.1 0.02 0.99 2.35 1.11 2.61 36.71 19.19
2 28 15 27 0 99 2 59 21 24 0 99 2 46 Granular 5 21 2 28 3 18 15 71 2 00 2 59 3 26 51 22 0 09 0 99 0 21 0 07 0 13 0 7 2 2 1 64 0 02 0 9600 4 51 2 38 35 2 6 1415 1 1 0 02 0 99 2 20 1 11 2 44 34 40 18 16

FS liq‐Su (Clay‐Like)Cq CSR FS liq‐ CPT (Sand‐Like)

45
46
47
48
49
50
51
52
53

2.28 15.27 0.99 2.59 21.24 0.99 2.46 Granular 5.21 2.28 3.18 15.71 2.00 2.59 3.26 51.22 0.09 0.99 0.21 0.07 0.13 0.7 2.2 1.64 0.02 0.9600 4.51 2.38 35 2.6 1415 1.1 0.02 0.99 2.20 1.11 2.44 34.40 18.16
2.23 17.72 0.90 2.51 23.84 0.90 2.40 Granular 4.41 2.10 2.82 18.20 2.00 2.51 2.83 51.48 0.09 0.99 0.21 0.07 0.13 0.7 2.2 1.56 0.02 0.9600 4.31 2.30 31 2.6 1786 1.1 0.02 0.99 2.35 1.11 2.61 36.77 19.61
2.84 6.58 2.25 3.08 8.60 2.25 2.98 Clayey 3.82 1.95 2.56 13.86 2.00 2.84 5.10 70.65 0.11 0.99 0.20 0.07 0.13 0.7 2.2 1.49 0.02 0.9600 5.03 2.71 48 2.6 713 1.1 0.02 0.99 0.81 1.11 0.90 12.73 6.86
3.00 3.90 1.78 3.23 4.97 1.78 3.14 Clayey 3.37 1.84 2.34 8.15 2.00 3.00 6.75 55.04 0.10 0.99 0.20 0.07 0.13 0.7 2.2 1.44 0.02 0.9600 4.11 2.24 59 2.6 449 1.1 0.02 0.99 0.45 1.11 0.50 7.09 3.86
3.16 1.94 0.85 3.38 2.42 0.85 3.29 Clayey 3.02 1.74 2.17 4.37 2.00 3.16 8.68 37.94 0.07 0.99 0.20 0.07 0.13 0.7 2.2 1.39 0.02 0.9600 3.05 1.68 70 2.6 236 1.1 0.02 0.99 0.21 1.11 0.24 3.35 1.84
3.41 1.57 1.99 3.61 1.92 1.99 3.53 Clayey 2.73 1.65 2.02 3.59 2.00 3.41 12.56 45.10 0.08 0.99 0.20 0.07 0.13 0.7 2.2 1.35 0.02 0.9600 3.21 1.78 91 2.6 201 1.1 0.02 0.99 0.16 1.11 0.18 2.58 1.43
3.32 1.88 1.59 3.50 2.26 1.59 3.43 Clayey 2.50 1.58 1.90 3.97 2.00 3.32 10.98 43.62 0.08 0.98 0.20 0.07 0.13 0.7 2.2 1.32 0.02 0.9600 3.08 1.73 83 2.6 251 1.1 0.02 0.99 0.19 1.11 0.21 2.96 1.66
3.36 2.22 2.58 3.52 2.62 2.58 3.46 Clayey 2.30 1.52 1.79 4.37 2.00 3.36 11.74 51.30 0.09 0.98 0.19 0.07 0.12 0.7 2.2 1.28 0.02 0.9600 3.57 2.03 87 2.6 310 1.1 0.02 0.99 0.21 1.11 0.24 3.36 1.91
3.53 1.33 2.08 3.68 1.54 2.08 3.62 Clayey 2.13 1.46 1.70 2.94 2.00 3.53 14.73 43.27 0.08 0.98 0.19 0.07 0.12 0.7 2.2 1.25 0.02 0.9600 2.93 1.69 100 2.6 193 1.1 0.02 0.99 0.12 1.11 0.14 1.94 1.1153

54
55
56
57
58
59
60
61

3.53 1.33 2.08 3.68 1.54 2.08 3.62 Clayey 2.13 1.46 1.70 2.94 2.00 3.53 14.73 43.27 0.08 0.98 0.19 0.07 0.12 0.7 2.2 1.25 0.02 0.9600 2.93 1.69 100 2.6 193 1.1 0.02 0.99 0.12 1.11 0.14 1.94 1.11
3.34 2.73 2.93 3.47 3.13 2.93 3.42 Clayey 1.98 1.41 1.62 4.84 2.00 3.34 11.38 55.11 0.10 0.98 0.19 0.07 0.12 0.7 2.2 1.23 0.02 0.9600 3.54 2.06 85 2.6 409 1.1 0.02 0.99 0.24 1.11 0.27 3.84 2.23
3.89 0.94 5.51 4.01 1.07 5.51 3.96 Clayey 1.88 1.37 1.55 2.29 2.00 3.89 22.36 51.14 0.09 0.98 0.19 0.07 0.12 0.7 2.2 1.21 0.02 0.9600 3.37 1.98 100 2.6 145 1.1 0.02 0.99 0.08 1.11 0.09 1.29 0.76
3.89 0.85 4.45 4.00 0.95 4.45 3.96 Clayey 1.78 1.33 1.49 2.13 2.00 3.89 22.44 47.82 0.08 0.98 0.19 0.07 0.12 0.7 2.2 1.19 0.02 0.9600 2.93 1.74 100 2.6 135 1.1 0.02 0.99 0.07 1.11 0.08 1.13 0.67
3.65 1.56 3.91 3.74 1.73 3.91 3.70 Clayey 1.67 1.29 1.43 3.02 2.00 3.65 16.93 51.17 0.09 0.98 0.18 0.07 0.12 0.7 2.2 1.17 0.02 0.9600 3.27 1.96 100 2.6 256 1.1 0.02 0.99 0.13 1.11 0.14 2.03 1.22
2.90 6.56 1.45 2.99 7.19 1.45 2.96 Clayey 1.58 1.26 1.38 9.25 2.00 2.90 5.73 52.99 0.09 0.97 0.18 0.07 0.11 0.7 2.2 1.15 0.02 0.9600 3.26 1.98 52 2.6 1104 1.1 0.02 0.99 0.52 1.11 0.58 8.30 5.05
3.42 3.03 3.82 3.49 3.28 3.82 3.46 Clayey 1.50 1.23 1.33 4.71 2.00 3.42 12.59 59.27 0.10 0.97 0.18 0.07 0.11 0.7 2.2 1.13 0.02 0.9600 3.41 2.10 91 2.6 523 1.1 0.02 0.99 0.23 1.11 0.26 3.74 2.30
3.48 2.39 3.31 3.55 2.57 3.31 3.52 Clayey 1.43 1.19 1.28 3.85 2.00 3.48 13.73 52.91 0.09 0.97 0.18 0.07 0.11 0.7 2.2 1.11 0.02 0.9600 3.17 1.97 97 2.6 424 1.1 0.02 0.99 0.18 1.11 0.20 2.88 1.79
3.35 3.13 2.81 3.41 3.33 2.81 3.39 Clayey 1.36 1.17 1.24 4.65 2.00 3.35 11.55 53.72 0.09 0.97 0.17 0.07 0.11 0.7 2.2 1.10 0.02 0.9600 3.15 1.99 86 2.6 568 1.1 0.02 0.99 0.23 1.11 0.26 3.69 2.33

62
63
64
65
66
67
68
69

0

3.35 3.13 2.81 3.41 3.33 2.81 3.39 Clayey 1.36 1.17 1.24 4.65 2.00 3.35 11.55 53.72 0.09 0.97 0.17 0.07 0.11 0.7 2.2 1.10 0.02 0.9600 3.15 1.99 86 2.6 568 1.1
3.71 1.72 5.02 3.76 1.81 5.02 3.74 Clayey 1.30 1.14 1.20 2.96 2.00 3.71 18.33 54.21 0.09 0.97 0.17 0.07 0.11 0.7 2.2 1.08 0.02 0.9600 3.13 1.99 100 2.6 319 1.1 0.02 0.99 0.12 1.11 0.14 1.98 1.26
3.98 0.92 5.69 4.02 0.97 5.69 4.01 Clayey 1.24 1.11 1.16 2.03 2.00 3.98 24.59 49.93 0.08 0.97 0.17 0.07 0.11 0.7 2.2 1.07 0.02 0.9600 2.71 1.75 100 2.6 176 1.1 0.02 0.99 0.07 1.11 0.07 1.04 0.67
3.95 1.23 7.55 3.98 1.28 7.55 3.96 Clayey 1.19 1.09 1.13 2.35 2.00 3.95 23.68 55.61 0.10 0.97 0.17 0.07 0.11 0.7 2.2 1.05 0.02 0.9600 3.09 2.02 100 2.6 238 1.1 0.02 0.99 0.08 1.11 0.09 1.36 0.89
3.69 1.41 2.91 3.72 1.45 2.91 3.71 Clayey 1.17 1.08 1.12 2.55 2.00 3.69 17.90 45.64 0.08 0.96 0.17 0.07 0.11 0.7 2.2 1.05 0.02 0.9600 2.50 1.65 100 2.6 275 1.1 0.02 0.99 0.10 1.11 0.11 1.51 1.00
3.72 1.34 3.03 3.75 1.38 3.03 3.74 Clayey 1.15 1.07 1.10 2.48 2.00 3.72 18.56 46.11 0.08 0.96 0.16 0.07 0.11 0.7 2.2 1.04 0.02 0.9600 2.45 1.64 100 2.6 264 1.1 0.02 0.99 0.09 1.11 0.10 1.40 0.94
3.65 1.64 3.06 3.67 1.68 3.06 3.67 Clayey 1.13 1.06 1.09 2.82 2.00 3.65 17.02 47.92 0.08 0.96 0.16 0.07 0.11 0.7 2.2 1.04 0.02 0.9600 2.43 1.65 100 2.6 326 1.1 0.02 0.99 0.11 1.11 0.12 1.67 1.13
3.56 2.04 2.93 3.58 2.09 2.93 3.57 Clayey 1.11 1.06 1.08 3.24 2.00 3.56 15.25 49.44 0.08 0.96 0.16 0.07 0.11 0.7 2.2 1.03 0.02 0.9600 2.42 1.67 100 2.6 409 1.1 0.02 0.99 0.14 1.11 0.15 2.02 1.39
3.34 3.16 2.19 3.35 3.22 2.19 3.35 Clayey 1.09 1.05 1.07 4.42 2.00 3.34 11.30 49.93 0.08 0.96 0.16 0.08 0.11 0.7 2.2 1.03 0.02 0.9600 2.38 1.66 84 2.6 640 1.1 0.02 0.99 0.21 1.11 0.23 3.05 2.13

70
71
72
73
74
75
76
77
78

3.52 2.31 2.97 3.54 2.34 2.97 3.53 Clayey 1.08 1.04 1.05 3.52 2.00 3.52 14.53 51.21 0.09 0.96 0.16 0.08 0.11 0.7 2.2 1.02 0.02 0.9600 2.59 1.83 100 2.6 471 1.1 0.02 0.99 0.15 1.11 0.17 2.18 1.54
2.93 8.07 1.69 2.94 8.17 1.69 2.94 Clayey 1.06 1.03 1.04 9.46 2.00 2.93 6.02 56.95 0.10 0.96 0.15 0.08 0.11 0.7 2.2 1.02 0.02 0.9600 2.67 1.91 54 2.6 1659 1.1 0.02 0.99 0.52 1.11 0.58 7.44 5.34
2.94 8.88 2.06 2.95 8.95 2.06 2.95 Clayey 1.04 1.02 1.03 10.23 2.00 2.94 6.14 62.84 0.10 0.95 0.15 0.08 0.11 0.7 2.2 1.01 0.02 0.9600 2.78 2.02 55 2.6 1842 1.1 0.02 0.99 0.57 1.11 0.64 8.01 5.83
3.06 7.82 2.69 3.06 7.86 2.69 3.06 Clayey 1.02 1.01 1.02 9.10 2.00 3.06 7.38 67.12 0.11 0.95 0.15 0.08 0.11 0.7 2.2 1.01 0.02 0.9600 2.86 2.11 62 2.6 1636 1.1 0.02 0.99 0.50 1.11 0.55 6.91 5.10
3.18 5.65 2.69 3.18 5.66 2.69 3.18 Clayey 1.01 1.00 1.01 6.87 2.00 3.18 8.95 61.43 0.10 0.95 0.15 0.08 0.11 0.7 2.2 1.00 0.02 0.9600 2.64 1.98 71 2.6 1191 1.1 0.02 0.99 0.36 1.11 0.40 4.89 3.66
3.51 2.40 2.75 3.51 2.39 2.75 3.51 Clayey 0.99 1.00 0.99 3.60 2.00 3.51 14.26 51.33 0.09 0.95 0.14 0.08 0.11 0.7 2.2 1.00 0.02 0.9600 2.37 1.80 100 2.6 509 1.1 0.02 0.99 0.15 1.11 0.17 2.04 1.55
3.41 2.84 2.30 3.41 2.83 2.30 3.41 Clayey 0.98 0.99 0.98 4.04 2.00 3.41 12.52 50.51 0.09 0.95 0.14 0.08 0.11 0.7 2.2 0.99 0.02 0.9600 2.32 1.79 91 2.6 608 1.1 0.02 0.99 0.18 1.11 0.20 2.37 1.82
3.44 2.70 2.40 3.43 2.68 2.40 3.44 Clayey 0.96 0.98 0.97 3.90 2.00 3.44 13.04 50.80 0.09 0.94 0.14 0.08 0.11 0.7 2.2 0.99 0.02 0.9600 2.29 1.79 93 2.6 583 1.1 0.02 0.99 0.17 1.11 0.19 2.21 1.73
3 40 2 92 2 20 3 39 2 89 2 20 3 39 Cl 0 95 0 97 0 96 4 11 2 00 3 40 12 27 50 40 0 09 0 94 0 14 0 08 0 11 0 7 2 2 0 98 0 02 0 9600 2 26 1 79 89 2 6 635 1 1 0 02 0 99 0 18 1 11 0 20 2 36 1 8778

79
80
81
82
83
84
85
86

3.40 2.92 2.20 3.39 2.89 2.20 3.39 Clayey 0.95 0.97 0.96 4.11 2.00 3.40 12.27 50.40 0.09 0.94 0.14 0.08 0.11 0.7 2.2 0.98 0.02 0.9600 2.26 1.79 89 2.6 635 1.1 0.02 0.99 0.18 1.11 0.20 2.36 1.87
3.58 2.33 3.53 3.57 2.30 3.53 3.58 Clayey 0.94 0.97 0.95 3.53 2.00 3.58 15.66 55.28 0.10 0.94 0.14 0.09 0.11 0.7 2.2 0.98 0.02 0.9600 2.32 1.87 100 2.6 510 1.1 0.02 0.99 0.14 1.11 0.16 1.85 1.49
3.50 2.56 2.83 3.49 2.52 2.83 3.49 Clayey 0.92 0.96 0.94 3.75 2.00 3.50 14.16 53.07 0.09 0.94 0.13 0.09 0.11 0.7 2.2 0.98 0.02 0.9600 2.25 1.84 100 2.6 565 1.1 0.02 0.99 0.16 1.11 0.17 2.00 1.64
3.42 2.81 2.25 3.41 2.76 2.25 3.41 Clayey 0.91 0.95 0.94 3.98 2.00 3.42 12.74 50.69 0.09 0.93 0.13 0.09 0.10 0.7 2.2 0.97 0.02 0.9600 2.18 1.81 92 2.6 623 1.1 0.02 0.99 0.17 1.11 0.19 2.16 1.80
3.43 2.62 2.05 3.41 2.57 2.05 3.42 Clayey 0.90 0.95 0.93 3.80 2.00 3.43 12.93 49.11 0.08 0.93 0.13 0.09 0.10 0.7 2.2 0.97 0.02 0.9600 1.93 1.63 93 2.6 586 1.1 0.02 0.99 0.16 1.11 0.17 1.99 1.68
3.42 3.53 3.27 3.40 3.45 3.27 3.41 Clayey 0.88 0.94 0.92 4.65 2.00 3.42 12.69 58.99 0.10 0.93 0.13 0.09 0.10 0.7 2.2 0.96 0.02 0.9600 2.29 1.97 92 2.6 795 1.1 0.02 0.99 0.21 1.11 0.23 2.65 2.27
3.38 3.99 3.32 3.36 3.88 3.32 3.37 Clayey 0.87 0.93 0.91 5.06 2.00 3.38 12.03 60.88 0.10 0.92 0.13 0.09 0.10 0.7 2.2 0.96 0.02 0.9600 2.31 2.02 88 2.6 903 1.1 0.02 0.99 0.23 1.11 0.26 2.95 2.57
3.37 3.61 2.67 3.35 3.50 2.67 3.36 Clayey 0.86 0.93 0.90 4.70 2.00 3.37 11.90 55.93 0.10 0.92 0.12 0.09 0.10 0.7 2.2 0.96 0.02 0.9600 2.18 1.94 87 2.6 824 1.1 0.02 0.99 0.21 1.11 0.23 2.64 2.34
3 48 2 56 2 38 3 45 2 48 2 38 3 47 Clayey 0 85 0 92 0 89 3 72 2 00 3 48 13 80 51 39 0 09 0 92 0 12 0 09 0 10 0 7 2 2 0 95 0 02 0 9600 2 08 1 88 97 2 6 588 1 1 0 02 0 99 0 15 1 11 0 17 1 85 1 6786

87
88
89
90
91
92
93
94

3.48 2.56 2.38 3.45 2.48 2.38 3.47 Clayey 0.85 0.92 0.89 3.72 2.00 3.48 13.80 51.39 0.09 0.92 0.12 0.09 0.10 0.7 2.2 0.95 0.02 0.9600 2.08 1.88 97 2.6 588 1.1 0.02 0.99 0.15 1.11 0.17 1.85 1.67
3.44 2.50 1.73 3.40 2.41 1.73 3.42 Clayey 0.84 0.92 0.88 3.66 2.00 3.44 12.95 47.39 0.08 0.91 0.12 0.09 0.10 0.7 2.2 0.95 0.02 0.9600 1.81 1.66 93 2.6 577 1.1 0.02 0.99 0.14 1.11 0.16 1.78 1.64
3.44 2.48 1.73 3.40 2.39 1.73 3.42 Clayey 0.83 0.91 0.88 3.64 2.00 3.44 13.03 47.47 0.08 0.91 0.12 0.09 0.10 0.7 2.2 0.94 0.02 0.9600 1.79 1.68 93 2.6 577 1.1 0.02 0.99 0.14 1.11 0.16 1.75 1.64
3.46 2.82 2.42 3.42 2.71 2.42 3.43 Clayey 0.82 0.90 0.87 3.95 2.00 3.46 13.34 52.63 0.09 0.91 0.12 0.09 0.09 0.7 2.2 0.94 0.02 0.9600 2.05 1.96 95 2.6 660 1.1 0.02 0.99 0.16 1.11 0.18 1.97 1.88
3.40 3.00 1.98 3.36 2.87 1.98 3.37 Clayey 0.81 0.90 0.86 4.10 2.00 3.40 12.28 50.37 0.09 0.90 0.11 0.09 0.09 0.7 2.2 0.94 0.02 0.9600 2.00 1.95 89 2.6 707 1.1 0.02 0.99 0.17 1.11 0.19 2.08 2.02
3.39 2.87 1.77 3.35 2.74 1.77 3.37 Clayey 0.80 0.89 0.85 3.98 2.00 3.39 12.24 48.72 0.08 0.90 0.11 0.09 0.09 0.7 2.2 0.93 0.02 0.9600 1.78 1.76 89 2.6 680 1.1 0.02 0.99 0.16 1.11 0.18 1.97 1.95
3.26 4.94 2.55 3.22 4.71 2.55 3.24 Clayey 0.79 0.89 0.85 5.81 2.00 3.26 10.14 58.97 0.10 0.89 0.11 0.09 0.09 0.7 2.2 0.93 0.02 0.9600 2.13 2.15 78 2.6 1178 1.1 0.02 0.99 0.28 1.11 0.31 3.36 3.40
2.82 20.77 3.41 2.78 19.75 3.41 2.79 Clayey 0.78 0.88 0.84 19.75 2.00 2.82 4.94 97.65 0.17 0.89 0.11 0.09 0.09 0.7 2.2 0.93 0.02 0.9600 3.57 3.67 47 2.6 4985 1.1 0.02 0.99 1.16 1.11 1.28 14.03 14.45
2.24 65.92 1.67 2.19 62.52 1.67 2.21 Granular 0.77 0.88 0.83 67.57 5.00 2.19 1.65 111.42 0.21 0.89 0.10 0.09 0.09 0.7 2.2 0.92 0.02 0.9625 4.46 4.68 19 2.6 15921 1.1 0.02 0.99 3.64 1.11 4.05 44.19 46.4294

95
96
97
98
99
100
101

2.24 65.92 1.67 2.19 62.52 1.67 2.21 Granular 0.77 0.88 0.83 67.57 5.00 2.19 1.65 111.42 0.21 0.89 0.10 0.09 0.09 0.7 2.2 0.92 0.02 0.9625 4.46 4.68 19 2.6 15921 1.1 0.02 0.99 3.64 1.11 4.05 44.19 46.42
2.44 52.34 2.63 2.40 49.52 2.63 2.42 Granular 0.76 0.87 0.82 54.01 2.00 2.40 2.31 124.60 0.26 0.88 0.10 0.09 0.09 0.7 2.2 0.92 0.02 0.9600 5.51 5.91 26 2.6 12721 1.1 0.02 0.99 2.87 1.11 3.19 34.84 37.35
1.76 173.43 0.95 1.72 163.65 0.95 1.74 Granular 0.75 0.86 0.82 175.13 27.00 1.72 1.05 183.89 0.66 0.88 0.10 0.09 0.08 0.7 2.2 0.92 0.02 1.0400 15.06 16.49 6 2.6 42434 1.1 0.02 0.99 9.46 1.11 10.51 114.68 125.54
2.58 43.98 3.40 2.53 41.39 3.40 2.55 Granular 0.74 0.86 0.81 45.70 2.00 2.53 2.93 133.78 0.30 0.87 0.10 0.09 0.08 0.7 2.2 0.91 0.02 0.9600 6.37 7.12 32 2.6 10832 1.1 0.02 0.99 2.38 1.11 2.65 28.90 32.32
2.87 16.04 2.82 2.81 15.06 2.82 2.84 Clayey 0.73 0.85 0.80 15.18 2.00 2.87 5.40 82.04 0.13 0.86 0.10 0.09 0.08 0.7 2.2 0.91 0.02 0.9600 2.75 3.15 50 2.6 3974 1.1 0.02 0.99 0.86 1.11 0.96 10.48 11.98
2.71 26.66 2.98 2.65 24.97 2.98 2.68 Clayey 0.72 0.85 0.80 24.12 2.00 2.71 4.07 98.18 0.17 0.86 0.09 0.09 0.08 0.7 2.2 0.91 0.02 0.9600 3.51 4.11 41 2.6 6645 1.1 0.02 0.99 1.43 1.11 1.59 17.33 20.25
2.63 26.31 2.18 2.58 24.59 2.18 2.60 Clayey 0.71 0.84 0.79 23.71 2.00 2.63 3.54 84.02 0.14 0.85 0.09 0.09 0.08 0.7 2.2 0.90 0.02 0.9600 2.82 3.37 37 2.6 6595 1.1 0.02 0.99 1.40 1.11 1.56 17.03 20.35
2.62 28.25 2.27 2.56 26.34 2.27 2.59 Clayey 0.70 0.84 0.78 25.22 2.00 2.62 3.46 87.38 0.14 0.85 0.09 0.09 0.07 0.7 2.2 0.90 0.02 0.9600 2.96 3.62 36 2.6 7124 1.1 0.02 0.99 1.50 1.11 1.66 18.21 22.28
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CPTU‐612 Liquefaction Analysis
ConeTec Inc. ‐ CPT Interpretation                                               
Interpretation Output ‐ Release 1.22 Rev. A ‐Format: NLI Imperial
Run No: 06‐0718‐0954‐2636
Job No: 02‐100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP 6128
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Site: CP‐612
Location: Callahan Mine   
Cone:      20 Ton  AD179    1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/28/06
CPT Time: 09:10 amax/g =  0.11 g USGS (base) (amplified from base as discussed in text
CPT File: 758CP612.COR sv =  computed Total Vertical Stress
Northing  (m):        0.000000 s'v =  computed Effective Vertical Stress
Easting   (m):        0.000000
Elevation (m):        0.000000 73.6 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.006205z1.5 + 0.001210z2] 
17
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Water Table (m):   8.53 (ft):   28.0 18.70 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default):   62.40 pcf
Averaging Increment (m):    0.20 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR 7.5/CSR) x MSF x Ks  x Ka              Youd and Idriss, 2001
Phi Method : Robertson and Campanella, 1983
Su Nkt used:  15.00 Su/P' (nc):   0.30 0.11 Base acceleration
Dr  Method : Jamiolkowski ‐ All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Workshop, reiterated in Youd and Idriss, 2001
State Parameter M:  1.20
Used Unit Weights Assigned to Soil Zones

26
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29

30

31

32

N160Ic Calculated using qc1n

0.328 0

CPTU‐612 Liquefaction Analysis

Ks = ( s' /P )(f‐1) where f = 0 7 to 0 8 for relative density of 40 to 60%; f = 0 6 to 0 7 for rel density of 60 to 80%; P = pressure at 1 atmosphe32
33
34
35
36

37
38
39
40

Ks = ( s'vo/Pa)
(f 1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for rel density of 60 to 80%; Pa = pressure at 1 atmosphe
1 Atmosphere = 14.7 psi = 2.12 ksf
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  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18    Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33   Col‐34   Col‐35   Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)              (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                      (tsf)    (tsf)           (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0 1 0 33 0 1 73 3 19 44 19 44 0 14 0 7 0 16 6 9999 7 9999 5 00E 05 114 6 0 019 0 0 019 1 7 7 4 12 7 9999 9999 1033 09 0 7 0 9999 9999 0 76 7 50 9999 3 661 71 1 1 295 10 0 38 38880 38880 2116 38 280 1022 16 0 72 1 17 136 98 0 72 1 71

Conetec Data

40
41
42
43
44
45
46
47
48
49

0.1 0.33 ‐0.1 73.3 19.44 19.44 0.14 0.7 ‐0.16 6 ‐9999 7 ‐9999 5.00E‐05 114.6 0.019 0 0.019 1.7 7.4 12.7 ‐9999 ‐9999 1033.09 0.7 0 ‐9999 ‐9999 0 76.7 50 ‐9999 3.661 71.1 1.295 10 0 38 38880 38880 2116 38 280 1022.16 0.72 1.17 136.98 0.72 1.71
0.3 0.98 ‐0.3 72.6 21.51 21.51 0.16 0.76 ‐0.07 7 6 7 7 5.00E‐04 117.7 0.057 0 0.057 1.7 6.9 11.7 4.7 8 377.01 0.76 0 2.22 19.6 5 63.7 48 ‐0.28 3.501 75.3 ‐9999 ‐9999 0 114 43020 43020 2116 114 320 376.37 0.75 1.41 87.36 0.75 1.88
0.5 1.64 ‐0.5 72.0 17.24 17.24 0.12 0.7 ‐0.08 6 6 6 7 5.00E‐05 114.6 0.095 0 0.095 1.7 6.6 11.2 3.9 6.6 180.47 0.7 0 2.29 22 5 50 44 ‐0.21 ‐9999 ‐9999 1.143 10 0 190 34480 34480 2116 190 240 180.47 0.70 1.61 54.08 0.70 2.04
0.7 2.297 ‐0.7 71.3 15.94 15.94 0.14 0.9 ‐0.05 6 6 6 6 5.00E‐05 114.6 0.133 0 0.133 1.7 6.1 10.4 3.7 6.3 119.21 0.9 0 2.37 25.1 5 43 42 ‐0.19 ‐9999 ‐9999 1.054 10 0 266 31880 31880 2116 266 280 118.85 0.89 1.82 42.14 0.89 2.18
0.9 2.953 ‐0.9 70.6 15.68 15.68 0.14 0.86 ‐0.07 6 6 6 6 5.00E‐05 114.6 0.17 0 0.17 1.7 6 10.2 3.6 6.2 91.14 0.87 0 2.37 25.1 5 38.9 42 ‐0.17 ‐9999 ‐9999 1.034 10 0 340 31360 31360 2116 340 280 91.24 0.90 1.91 36.57 0.90 2.24
1.1 3.609 ‐1.1 70.0 17.98 17.98 0.15 0.85 ‐0.07 6 6 6 6 5.00E‐05 114.6 0.208 0 0.208 1.7 6.9 11.7 4.1 6.9 85.54 0.86 0 2.31 23 5 40 42 ‐0.16 ‐9999 ‐9999 1.185 10 0 416 35960 35960 2116 416 300 85.44 0.84 1.92 37.88 0.84 2.21
1.3 4.265 ‐1.3 69.3 17.81 17.81 0.18 1 0.01 6 6 6 6 5.00E‐05 114.6 0.245 0 0.245 1.7 6.8 11.6 4.1 7 71.57 1.01 0 2.35 24.5 5 37.3 40 ‐0.16 ‐9999 ‐9999 1.171 10 0 490 35620 35620 2116 490 360 71.69 1.02 2.03 34.50 1.02 2.29
1.5 4.921 ‐1.5 68.7 17.28 17.28 0.24 1.41 ‐0.59 6 5 6 6 5.00E‐05 114.6 0.283 0 0.283 1.7 6.6 11.3 4.2 7.1 60.05 1.43 0 2.44 28.3 5 34.4 40 ‐0.17 ‐9999 ‐9999 1.133 10 0 566 34560 34560 2116 566 480 60.06 1.41 2.18 31.06 1.41 2.41
1.7 5.577 ‐1.7 68.0 18.64 18.64 0.22 1.18 0.09 6 5 6 6 5.00E‐05 114.6 0.321 0 0.321 1.7 7.1 12.1 4.3 7.4 57.13 1.2 0 2.38 25.4 5 34.8 40 ‐0.15 3.726 69.4 1.221 10 0 642 37280 37280 2116 642 440 57.07 1.20 2.15 31.43 1.20 2.36
1 9 6 234 1 9 67 4 16 21 16 21 0 23 1 44 0 24 6 5 6 6 5 00E 05 114 6 0 358 0 0 358 1 67 6 2 10 4 4 6 7 44 27 1 47 0 2 47 29 5 5 30 38 0 14 9999 9999 1 057 10 0 716 32420 32420 2116 716 460 44 28 1 45 2 29 25 76 1 45 2 4849

50
51
52
53
54
55
56
57
58

1.9 6.234 ‐1.9 67.4 16.21 16.21 0.23 1.44 0.24 6 5 6 6 5.00E‐05 114.6 0.358 0 0.358 1.67 6.2 10.4 4 6.7 44.27 1.47 0 2.47 29.5 5 30 38 ‐0.14 ‐9999 ‐9999 1.057 10 0 716 32420 32420 2116 716 460 44.28 1.45 2.29 25.76 1.45 2.48
2.1 6.89 ‐2.1 66.7 18.62 18.63 0.29 1.57 1.67 6 5 6 6 5.00E‐05 114.6 0.396 0 0.396 1.59 7.1 11.3 4.5 7.3 46.07 1.61 0 2.46 29.1 5 31.8 38 ‐0.16 ‐9999 ‐9999 1.215 10 0 792 37240 37260 2116 792 580 46.05 1.59 2.30 28.17 1.59 2.47
2.3 7.546 ‐2.3 66.1 19.39 19.38 0.32 1.66 ‐1.22 6 5 7 6 5.00E‐05 114.6 0.433 0 0.433 1.52 7.4 11.3 4.7 7.3 43.73 1.69 0 2.48 29.7 5 31.6 38 ‐0.16 ‐9999 ‐9999 1.263 10 0 866 38780 38760 2116 866 640 43.76 1.69 2.33 27.99 1.69 2.49
2.5 8.202 ‐2.5 65.4 25.42 25.43 0.32 1.25 1.8 6 5 7 6 5.00E‐05 114.6 0.471 0 0.471 1.46 9.7 14.2 5.8 8.6 53 1.28 0 2.33 23.5 5 38.2 40 ‐0.15 3.445 87.6 1.664 10 0 942 50840 50860 2116 942 640 52.99 1.28 2.19 35.36 1.28 2.34
2.7 8.858 ‐2.7 64.7 8.85 8.87 0.18 2.03 4.76 5 4 5 5 5.00E‐06 114.6 0.509 0 0.509 1.4 4.2 6 2.5 4.8 16.45 2.16 0.02 2.74 42.5 4 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.558 5.2 0 1018 17700 17740 2116 1018 360 16.43 2.15 2.74 11.39 2.15 2.87
2.9 9.514 ‐2.9 64.1 2.51 2.64 0.06 2.28 27.87 3 3 3 3 5.00E‐08 111.4 0.546 0 0.546 1.35 2.5 3.4 1.1 1.6 3.83 2.88 0.42 3.34 84.4 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.139 0.9 0 1092 5020 5280 2116 1092 120 3.84 2.87 3.34 2.76 2.87 3.46
3.1 10.17 ‐3.1 63.4 15.38 15.43 0.18 1.14 11.58 6 5 6 5 5.00E‐05 114.6 0.583 0 0.583 1.31 5.9 7.7 3.9 5.2 25.49 1.18 0.02 2.53 32 5 30 34 ‐0.07 ‐9999 ‐9999 0.99 10 0 1166 30760 30860 2116 1166 360 25.47 1.21 2.44 18.90 1.21 2.55
3.3 10.827 ‐3.3 62.8 15.72 15.71 0.26 1.64 ‐0.57 6 4 6 5 5.00E‐05 114.6 0.62 0 0.62 1.27 6 7.6 4 5.9 24.33 1.71 0 2.57 34 5 30 34 ‐0.1 ‐9999 ‐9999 1.006 9.7 0 1240 31440 31420 2116 1240 520 24.34 1.72 2.54 18.63 1.72 2.64
3.5 11.483 ‐3.5 62.1 18.14 18.14 0.25 1.35 0.18 6 5 6 5 5.00E‐05 114.6 0.658 0 0.658 1.23 7 8.6 4.5 5.7 26.58 1.4 0 2.53 32.1 5 30 36 ‐0.09 ‐9999 ‐9999 1.166 10 0 1316 36280 36280 2116 1316 500 26.57 1.43 2.46 20.95 1.43 2.55
3 7 12 139 3 7 61 5 9 76 9 76 0 26 2 67 0 85 4 3 6 5 5 00E 07 114 6 0 695 0 0 695 1 2 6 2 7 5 3 4 1 13 04 2 87 0 2 89 51 5 4 9999 9999 9999 9999 9999 0 604 3 7 0 1390 19520 19520 2116 1390 520 13 04 2 87 2 89 10 57 2 87 2 9758

59
60
61
62
63
64
65
66
67

3.7 12.139 ‐3.7 61.5 9.76 9.76 0.26 2.67 0.85 4 3 6 5 5.00E‐07 114.6 0.695 0 0.695 1.2 6.2 7.5 3 4.1 13.04 2.87 0 2.89 51.5 4 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.604 3.7 0 1390 19520 19520 2116 1390 520 13.04 2.87 2.89 10.57 2.87 2.97
3.9 12.795 ‐3.9 60.8 18.38 18.38 0.2 1.09 ‐0.13 6 5 6 5 5.00E‐05 114.6 0.733 0 0.733 1.17 7 8.2 4.5 5.4 24.08 1.14 0 2.5 30.6 5 30 34 ‐0.06 ‐9999 ‐9999 1.177 9.5 0 1466 36760 36760 2116 1466 400 24.08 1.13 2.45 20.04 1.13 2.51
4.1 13.451 ‐4.1 60.1 17.01 17 0.2 1.19 ‐0.89 6 5 6 5 5.00E‐05 114.6 0.771 0 0.771 1.14 6.5 7.4 4.3 5 21.07 1.25 0 2.56 33.3 5 30 34 ‐0.06 ‐9999 ‐9999 1.082 7.7 0 1542 34020 34000 2116 1542 400 21.05 1.23 2.52 17.97 1.23 2.57
4.3 14.107 ‐4.3 59.5 14.23 14.23 0.2 1.43 0.37 6 4 6 5 5.00E‐05 114.6 0.808 0 0.808 1.11 5.5 6.1 3.8 4.6 16.61 1.51 0 2.65 37.8 4 30 32 ‐0.05 ‐9999 ‐9999 0.895 5.3 0 1616 28460 28460 2116 1616 400 16.61 1.49 2.65 14.52 1.49 2.70
4.5 14.764 ‐4.5 58.8 10.95 10.96 0.18 1.67 0.98 5 4 6 5 5.00E‐06 114.6 0.846 0 0.846 1.09 5.2 5.7 3.2 3.6 11.96 1.81 0 2.81 46.7 4 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.674 3.3 0 1692 21900 21920 2116 1692 360 11.96 1.78 2.81 10.69 1.78 2.85
4.7 15.42 ‐4.7 58.2 5.21 5.24 0.14 2.58 6.76 3 3 4 3 5.00E‐08 111.4 0.883 0 0.883 1.06 5 5.3 2 2 4.93 3.11 0.05 3.26 78 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.29 1.1 0 1766 10420 10480 2116 1766 280 4.93 3.21 3.27 4.51 3.21 3.30
4.9 16.076 ‐4.9 57.5 4.59 4.68 0.13 2.73 19.36 3 3 3 3 5.00E‐08 111.4 0.919 0 0.919 1.04 4.5 4.7 1.9 1.8 4.09 3.4 0.16 3.35 85.5 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.25 0.9 0 1838 9180 9360 2116 1838 260 4.09 3.46 3.36 3.81 3.46 3.38
5.1 16.732 ‐5.1 56.9 2.3 2.57 0.05 2.05 57.09 1 3 1 1 1.00E‐07 111.4 0.956 0 0.956 1.02 1.2 1.3 1.4 1 1.69 3.26 1.11 3.68 100 2 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.107 0.6 0 1912 4600 5140 2116 1912 100 1.69 3.10 3.67 1.60 3.10 3.69
5.3 17.388 ‐5.3 56.2 22.7 22.79 0.27 1.18 19.47 6 5 6 5 5.00E‐05 114.6 0.993 0 0.993 1 8.7 8.8 5.6 5.7 21.95 1.23 0.03 2.49 30.3 5 30 34 ‐0.06 ‐9999 ‐9999 1.453 8.2 0 1986 45400 45580 2116 1986 540 21.95 1.24 2.50 21.27 1.24 2.51
5 5 18.044 ‐5 5 55 6 17 74 17 74 0 29 1 62 ‐1 62 6 4 6 5 5 00E‐05 114 6 1 031 0 1 031 0 99 6 8 6 7 4 8 4 6 16 21 1 73 0 2 69 39 9 4 30 32 ‐0 06 ‐9999 ‐9999 1 114 5 1 0 2062 35480 35480 2116 2062 580 16 21 1 74 2 69 16 00 1 74 2 7067

68
69
70
71
72
73
74
75
76

5.5 18.044 ‐5.5 55.6 17.74 17.74 0.29 1.62 ‐1.62 6 4 6 5 5.00E‐05 114.6 1.031 0 1.031 0.99 6.8 6.7 4.8 4.6 16.21 1.73 0 2.69 39.9 4 30 32 ‐0.06 ‐9999 ‐9999 1.114 5.1 0 2062 35480 35480 2116 2062 580 16.21 1.74 2.69 16.00 1.74 2.70
5.7 18.701 ‐5.7 54.9 7.65 7.69 0.16 2.12 9.86 4 3 5 4 5.00E‐07 114.6 1.068 0 1.068 0.97 4.9 4.8 2.7 2.3 6.2 2.46 0.05 3.12 67.3 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.442 1.4 0 2136 15300 15380 2116 2136 320 6.20 2.42 3.12 6.23 2.42 3.12
5.9 19.357 ‐5.9 54.2 8.75 8.76 0.15 1.74 2.62 5 3 5 4 5.00E‐06 114.6 1.106 0 1.106 0.95 4.2 4 2.9 2.4 6.92 2 0.01 3.04 61 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.511 1.6 41 2212 17500 17520 2116 2171 300 7.05 1.96 3.03 7.14 1.96 3.02
6.1 20.013 ‐6.1 53.6 4.44 4.6 0.12 2.56 34.31 3 3 3 3 5.00E‐08 111.4 1.143 0 1.143 0.94 4.4 4.1 2.1 1.4 3.03 3.41 0.31 3.46 95.6 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.231 0.7 82 2286 8880 9200 2116 2204 240 3.14 3.47 3.46 3.20 3.47 3.45
6.3 20.669 ‐6.3 52.9 10.12 10.17 0.2 1.97 10.63 5 3 5 4 5.00E‐06 114.6 1.18 0 1.18 0.92 4.9 4.5 3.3 2.6 7.62 2.23 0.04 3.03 60.2 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.6 1.8 123 2360 20240 20340 2116 2237 400 8.04 2.22 3.01 8.26 2.22 3.00
6.5 21.325 ‐6.5 52.3 25.63 25.66 0.19 0.73 6.63 7 5 7 5 5.00E‐04 117.7 1.218 0 1.218 0.91 8.2 7.4 6 5.6 20.07 0.77 0.01 2.38 25.8 5 30 34 ‐0.02 ‐9999 ‐9999 ‐9999 ‐9999 164 2436 51260 51320 2116 2272 380 21.51 0.78 2.41 22.29 0.78 2.39
6.7 21.981 ‐6.7 51.6 24.32 24.29 0.3 1.24 ‐6.07 6 4 7 5 5.00E‐05 114.6 1.256 0 1.256 0.89 9.3 8.3 6.1 5.5 18.34 1.31 ‐0.01 2.53 31.8 5 30 32 ‐0.05 ‐9999 ‐9999 1.536 6.2 205 2512 48640 48580 2116 2307 600 19.97 1.30 2.55 20.85 1.30 2.53
6.9 22.638 ‐6.9 51.0 24.88 24.83 0.26 1.04 ‐10.87 7 5 7 5 5.00E‐04 117.7 1.294 0 1.294 0.88 7.9 7 6.1 5.5 18.19 1.1 ‐0.01 2.48 30 5 30 32 ‐0.03 ‐9999 ‐9999 ‐9999 ‐9999 246 2588 49760 49660 2116 2342 520 20.10 1.10 2.51 21.14 1.10 2.49
7.1 23.294 ‐7.1 50.3 28.14 28.07 0.23 0.8 ‐14.91 7 5 7 5 5.00E‐04 117.7 1.333 0 1.333 0.87 9 7.8 6.6 5.8 20.06 0.84 ‐0.02 2.39 25.9 5 30 34 ‐0.02 ‐9999 ‐9999 ‐9999 ‐9999 287 2666 56280 56140 2116 2379 460 22.47 0.86 2.41 23.83 0.86 2.39
7 3 23.95 ‐7 3 49 7 24 71 24 64 0 22 0 91 ‐14 37 7 5 7 5 5 00E‐04 117 7 1 372 0 1 372 0 85 7 9 6 7 6 5 2 16 97 0 96 ‐0 02 2 47 29 3 5 30 32 ‐0 02 ‐9999 ‐9999 ‐9999 ‐9999 328 2744 49420 49280 2116 2416 440 19.26 0.95 2.49 20.58 0.95 2.4776

77
78
79
80
81
82
83
84
85

7.3 23.95 ‐7.3 49.7 24.71 24.64 0.22 0.91 ‐14.37 7 5 7 5 5.00E‐04 117.7 1.372 0 1.372 0.85 7.9 6.7 6 5.2 16.97 0.96 ‐0.02 2.47 29.3 5 30 32 ‐0.02 ‐9999 ‐9999 ‐9999 ‐9999 328 2744 49420 49280 2116 2416 440 19.26 0.95 2.49 20.58 0.95 2.47
7.5 24.606 ‐7.5 49.0 25.78 25.7 0.18 0.7 ‐17.57 7 5 7 5 5.00E‐04 117.7 1.41 0 1.41 0.84 8.2 6.9 6.1 5.2 17.22 0.74 ‐0.02 2.41 26.6 5 30 32 0 ‐9999 ‐9999 ‐9999 ‐9999 369 2820 51560 51400 2116 2451 360 19.82 0.74 2.43 21.33 0.74 2.40
7.7 25.262 ‐7.7 48.3 29.13 29.05 0.14 0.48 ‐16.6 7 5 7 5 5.00E‐04 117.7 1.449 0 1.449 0.83 9.3 7.7 6.5 5.5 19.05 0.51 ‐0.02 2.29 22.2 5 30 32 0.02 ‐9999 ‐9999 ‐9999 ‐9999 409 2898 58260 58100 2116 2489 280 22.18 0.51 2.32 24.06 0.51 2.28
7.9 25.918 ‐7.9 47.7 27.9 27.86 0.19 0.68 ‐8.65 7 5 7 5 5.00E‐04 117.7 1.487 0 1.487 0.82 8.9 7.3 6.5 5.4 17.73 0.72 ‐0.01 2.38 25.6 5 30 32 0 ‐9999 ‐9999 ‐9999 ‐9999 450 2974 55800 55720 2116 2524 380 20.90 0.72 2.40 22.83 0.72 2.37
8.1 26.574 ‐8.1 47.0 29.88 29.81 0.16 0.55 ‐15.58 7 5 7 5 5.00E‐04 117.7 1.526 0 1.526 0.81 9.5 7.7 6.8 5.6 18.53 0.58 ‐0.02 2.31 23.1 5 30 32 0.01 ‐9999 ‐9999 ‐9999 ‐9999 491 3052 59760 59620 2116 2561 320 22.09 0.57 2.34 24.30 0.57 2.30
8.3 27.231 ‐8.3 46.4 25.63 25.55 0.18 0.72 ‐17.18 7 5 7 5 5.00E‐04 117.7 1.565 0 1.565 0.8 8.2 6.5 6.1 5 15.33 0.76 ‐0.02 2.43 27.8 5 30 32 0.01 ‐9999 ‐9999 ‐9999 ‐9999 532 3130 51260 51100 2116 2598 360 18.47 0.75 2.46 20.46 0.75 2.42
8.5 27.887 ‐8.5 45.7 18.93 18.87 0.32 1.67 ‐11.96 6 4 6 4 5.00E‐05 114.6 1.603 0 1.603 0.79 7.2 5.7 5.6 3.3 10.77 1.83 ‐0.02 2.85 49.1 4 30 30 ‐0.02 ‐9999 ‐9999 1.151 2.8 573 3206 37860 37740 2116 2633 640 13.12 1.85 2.78 14.63 1.85 2.74
8.7 28.543 ‐8.7 45.1 18.43 18.46 0.31 1.66 5.07 6 4 6 4 5.00E‐05 114.6 1.64 0.017 1.623 0.78 7.1 5.5 5.5 3.2 10.36 1.82 0.01 2.87 49.9 4 30 30 ‐0.01 ‐9999 ‐9999 1.121 2.7 614 3280 36860 36920 2116 2666 620 12.62 1.84 2.80 14.16 1.84 2.75
8.9 29.199 ‐8.9 44.4 59.39 59.37 0.94 1.58 ‐4.05 7 5 8 6 5.00E‐04 117.7 1.679 0.037 1.641 0.78 19 14.8 13.4 10.7 35.16 1.63 0 2.31 22.9 5 44.6 38 ‐0.13 3.296 195.7 ‐9999 ‐9999 655 3358 118780 118740 2116 2703 1880 42.69 1.63 2.33 48.25 1.63 2.29
9.1 29.855 ‐9.1 43.7 47.35 47.26 0.98 2.07 ‐18.3 6 4 8 5 5.00E‐05 114.6 1.717 0.058 1.659 0.78 18.1 14.1 11.5 9.1 27.46 2.15 ‐0.01 2.46 29.1 5 37.9 36 ‐0.13 3.688 174.3 3.036 10 696 3434 94700 94520 2116 2738 1960 33.27 2.15 2.49 37.84 2.15 2.4585

86
87
88
89
90
91
92
93
94

9.1 29.855 ‐9.1 43.7 47.35 47.26 0.98 2.07 ‐18.3 6 4 8 5 5.00E‐05 114.6 1.717 0.058 1.659 0.78 18.1 14.1 11.5 9.1 27.46 2.15 ‐0.01 2.46 29.1 5 37.9 36 ‐0.13 3.688 174.3 3.036 10 696 3434 94700 94520 2116 2738 1960 33.27 2.15 2.49 37.84 2.15 2.45
9.3 30.511 ‐9.3 43.1 30.71 30.65 0.19 0.61 ‐13.71 7 5 7 5 5.00E‐04 117.7 1.755 0.078 1.676 0.77 9.8 7.6 7 5.6 17.24 0.64 ‐0.02 2.34 24.1 5 30 32 0.01 ‐9999 ‐9999 ‐9999 ‐9999 737 3510 61420 61300 2116 2773 380 20.84 0.66 2.39 23.86 0.66 2.34
9.5 31.168 ‐9.5 42.4 26.62 26.56 0.24 0.9 ‐12.92 7 4 7 5 5.00E‐04 117.7 1.793 0.099 1.695 0.77 8.5 6.5 6.9 4 14.62 0.96 ‐0.02 2.6 35.4 4 30 32 0 ‐9999 ‐9999 ‐9999 ‐9999 778 3586 53240 53120 2116 2808 480 17.64 0.97 2.53 20.32 0.97 2.48
9.7 31.824 ‐9.7 41.8 17.9 17.89 0.38 2.11 ‐1.6 5 3 6 4 5.00E‐06 114.6 1.832 0.119 1.712 0.76 8.6 6.5 5.7 3.1 9.38 2.36 ‐0.01 2.96 56 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 1.071 2.3 819 3664 35800 35780 2116 2845 760 11.29 2.37 2.90 13.09 2.37 2.84
9.9 32.48 ‐9.9 41.1 17.78 17.94 0.39 2.19 35.03 5 3 6 4 5.00E‐06 114.6 1.869 0.14 1.729 0.76 8.6 6.5 5.7 3.1 9.29 2.45 0.06 2.97 56.8 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 1.071 2.3 860 3738 35560 35880 2116 2878 780 11.17 2.43 2.91 13.02 2.43 2.85
10.1 33.136 ‐10.1 40.5 29.34 29.47 0.36 1.23 28.45 7 4 7 5 5.00E‐04 117.7 1.907 0.16 1.747 0.76 9.4 7.1 7.8 4.4 15.78 1.32 0.03 2.64 37.2 4 30 32 ‐0.03 ‐9999 ‐9999 ‐9999 ‐9999 901 3814 58680 58940 2116 2913 720 18.92 1.31 2.57 22.20 1.31 2.51
10.3 33.792 ‐10.3 39.8 13.93 14.22 0.43 3.01 61.67 5 3 5 3 5.00E‐06 114.6 1.945 0.181 1.764 0.75 6.8 5.1 5.1 2.6 6.96 3.49 0.14 3.16 70.3 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.818 1.6 942 3890 27860 28440 2116 2948 860 8.33 3.50 3.10 9.83 3.50 3.04
10.5 34.448 ‐10.5 39.2 20.12 20.34 0.42 2.06 45.33 6 3 6 4 5.00E‐05 114.6 1.983 0.201 1.782 0.75 7.8 5.8 6.3 3.3 10.3 2.28 0.07 2.92 53.3 4 30 30 ‐0.02 ‐9999 ‐9999 1.224 2.6 983 3966 40240 40680 2116 2983 840 12.31 2.29 2.86 14.61 2.29 2.79
10.7 35.105 ‐10.7 38.5 13.12 13.38 0.34 2.57 54.19 5 3 5 3 5.00E‐06 114.6 2.021 0.222 1.799 0.75 6.4 4.8 4.8 2.4 6.31 3.02 0.13 3.17 70.3 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.757 1.4 1024 4042 26240 26760 2116 3018 680 7.53 2.99 3.10 8.99 2.99 3.03
10.9 35.761 ‐10.9 37.8 8.34 8.8 0.2 2.31 98.69 5 3 3 3 5.00E‐06 114.6 2.058 0.242 1.816 0.74 4.2 3.1 3.7 1.6 3.71 3.01 0.42 3.36 86.3 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.449 0.8 1065 4116 16680 17600 2116 3051 400 4.42 2.97 3.29 5.31 2.97 3.2294

95
96
97
98
99

100
101
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103

10.9 35.761 10.9 37.8 8.34 8.8 0.2 2.31 98.69 5 3 3 3 5.00E 06 114.6 2.058 0.242 1.816 0.74 4.2 3.1 3.7 1.6 3.71 3.01 0.42 3.36 86.3 3 9999 9999 9999 9999 9999 0.449 0.8 1065 4116 16680 17600 2116 3051 400 4.42 2.97 3.29 5.31 2.97 3.22
11.1 36.417 ‐11.1 37.2 20.36 20.64 0.29 1.4 59.57 6 4 6 4 5.00E‐05 114.6 2.096 0.263 1.833 0.74 7.9 5.8 6.1 3.1 10.12 1.55 0.09 2.84 48.4 4 30 30 0.01 ‐9999 ‐9999 1.236 2.6 1106 4192 40720 41280 2116 3086 580 12.02 1.56 2.78 14.51 1.56 2.71
11.3 37.073 ‐11.3 36.5 14.77 14.93 0.42 2.8 33.65 5 3 5 4 5.00E‐06 114.6 2.133 0.283 1.85 0.74 7.1 5.3 5.3 2.6 6.92 3.27 0.06 3.15 69.2 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.853 1.6 1146 4266 29540 29860 2116 3120 840 8.20 3.28 3.09 9.96 3.28 3.02
11.5 37.729 ‐11.5 35.9 10.12 10.69 0.23 2.13 121.62 5 3 3 3 5.00E‐06 114.6 2.171 0.304 1.867 0.73 5.1 3.7 4.1 1.8 4.56 2.68 0.41 3.26 77.6 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.568 1 1187 4342 20240 21380 2116 3155 460 5.40 2.70 3.20 6.59 2.70 3.12
11.7 38.385 ‐11.7 35.2 25.97 25.96 0.47 1.81 ‐1.9 6 4 7 4 5.00E‐05 114.6 2.208 0.324 1.884 0.73 9.9 7.2 7.5 3.8 12.61 1.98 ‐0.02 2.81 46.8 4 30 30 ‐0.04 ‐9999 ‐9999 1.584 3.5 1228 4416 51940 51920 2116 3188 940 14.90 1.98 2.75 18.29 1.98 2.68
11.9 39.042 ‐11.9 34.6 25.76 25.69 0.43 1.69 ‐15.22 6 4 7 4 5.00E‐05 114.6 2.246 0.345 1.901 0.73 9.8 7.1 7.4 3.7 12.33 1.85 ‐0.03 2.81 46.3 4 30 30 ‐0.04 ‐9999 ‐9999 1.563 3.4 1269 4492 51520 51380 2116 3223 860 14.55 1.83 2.74 17.96 1.83 2.67
12.1 39.698 ‐12.1 33.9 18.21 18.1 0.46 2.52 ‐22.72 5 3 6 4 5.00E‐06 114.6 2.284 0.365 1.918 0.72 8.7 6.3 6.1 2.9 8.24 2.88 ‐0.07 3.06 62.4 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 1.054 2 1310 4568 36420 36200 2116 3258 920 9.71 2.91 3.00 12.05 2.91 2.92
12.3 40.354 ‐12.3 33.2 26.13 26.11 0.43 1.65 ‐4.13 6 4 7 4 5.00E‐05 114.6 2.321 0.386 1.936 0.72 10 7.2 7.5 3.7 12.29 1.81 ‐0.02 2.8 46.1 4 30 30 ‐0.03 ‐9999 ‐9999 1.586 3.4 1351 4642 52260 52220 2116 3291 860 14.46 1.81 2.74 18.03 1.81 2.66
12.5 41.01 ‐12.5 32.6 25.7 25.77 0.38 1.49 16.05 6 4 7 5 5.00E‐05 114.6 2.359 0.406 1.953 0.72 9.9 7.1 7.4 3.6 11.99 1.64 0 2.79 45.3 4 30 30 ‐0.02 ‐9999 ‐9999 1.561 3.3 1392 4718 51400 51540 2116 3326 760 14.08 1.62 2.73 17.65 1.62 2.64
12.7 41.666 ‐12.7 31.9 9.12 9.53 0.21 2.21 88.37 5 3 4 3 5.00E‐06 114.6 2.396 0.427 1.97 0.71 4.6 3.3 4 1.6 3.62 2.95 0.33 3.37 86.7 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.476 0.8 1433 4792 18240 19060 2116 3359 420 4.25 2.94 3.31 5.35 2.94 3.22

104
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12.7 12.7 31.9 9.12 9.53 0.21 2.21 88.37 5 3 4 3 5.00E 06 114.6 2.396 0.427 1.97 0.71 4.6 3.3 4 1.6 3.62 2.95 0.33 3.37 86.7 3 9999 9999 9999 9999 9999 0.476 0.8 433 479 8 40 9060 6 3359 4 0 4. 5 .94 3.3 5.35 .94 3.
12.9 42.322 ‐12.9 31.3 7.41 7.67 0.32 4.21 55.51 3 2 4 3 5.00E‐08 111.4 2.434 0.447 1.986 0.71 7.3 5.2 4.2 1.5 2.64 6.17 0.25 3.65 100 2 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.349 0.7 1474 4868 14820 15340 2116 3394 640 3.09 6.11 3.59 3.91 6.11 3.51
13.1 42.978 ‐13.1 30.6 8.51 8.85 0.21 2.35 72.97 5 3 4 3 5.00E‐06 114.6 2.471 0.468 2.003 0.71 4.2 3 3.9 1.5 3.19 3.26 0.28 3.44 92.9 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.425 0.8 1515 4942 17020 17700 2116 3427 420 3.72 3.29 3.38 4.74 3.29 3.29
13.3 43.635 ‐13.3 30.0 8.56 9 0.19 2.09 93.38 5 3 3 3 5.00E‐06 114.6 2.508 0.488 2.02 0.7 4.3 3 3.9 1.5 3.21 2.89 0.37 3.41 90.3 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.433 0.8 1556 5016 17120 18000 2116 3460 380 3.75 2.93 3.35 4.80 2.93 3.26
13.5 44.291 ‐13.5 29.3 10.35 10.75 0.24 2.24 86.66 5 3 4 3 5.00E‐06 114.6 2.546 0.509 2.037 0.7 5.1 3.6 4.4 1.7 4.03 2.93 0.27 3.32 83.1 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.547 0.9 1597 5092 20700 21500 2116 3495 480 4.69 2.93 3.27 6.03 2.93 3.17
13.7 44.947 ‐13.7 28.7 6.32 6.93 0.1 1.48 129.62 5 3 3 3 5.00E‐06 114.6 2.583 0.529 2.054 0.7 3.3 2.3 3.3 1.1 2.12 2.36 0.81 3.53 100 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.29 0.6 1638 5166 12640 13860 2116 3528 200 2.46 2.30 3.46 3.18 2.30 3.36
13.9 45.603 ‐13.9 28.0 13.11 13.5 0.28 2.1 83.72 5 3 4 3 5.00E‐06 114.6 2.621 0.55 2.071 0.69 6.5 4.5 5 2 5.25 2.6 0.19 3.2 72.9 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.725 1.2 1679 5242 26220 27000 2116 3563 560 6.11 2.57 3.14 7.92 2.57 3.04
14.1 46.259 ‐14.1 27.3 7.86 8.44 0.21 2.49 124.13 4 3 3 3 5.00E‐07 114.6 2.659 0.57 2.088 0.69 5.4 3.7 4 1.4 2.77 3.64 0.57 3.51 100 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.385 0.7 1720 5318 15720 16880 2116 3598 420 3.21 3.63 3.46 4.19 3.63 3.36
14.3 46.915 ‐14.3 26.7 8.51 9.11 0.17 1.9 127.62 5 3 3 3 5.00E‐06 114.6 2.696 0.591 2.106 0.69 4.4 3 4 1.4 3.05 2.7 0.53 3.41 90.8 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.427 0.7 1761 5392 17020 18220 2116 3631 340 3.53 2.65 3.35 4.63 2.65 3.25
14.5 47.572 ‐14.5 26.0 9.58 10.17 0.19 1.87 124.52 5 3 3 3 5.00E‐06 114.6 2.734 0.611 2.123 0.69 4.9 3.3 4.2 1.5 3.5 2.56 0.44 3.35 85.2 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.496 0.8 1802 5468 19160 20340 2116 3666 380 4.06 2.56 3.29 5.34 2.56 3.19
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4.5 4.5 6.0 9.58 0. 7 0. 9 .87 4.5 5 3 3 3 5.00 06 4.6 .734 0.6 . 3 0.69 4.9 3.3 4. .5 3.5 .56 0.44 3.35 85. 3 9999 9999 9999 9999 9999 0.496 0.8
14.7 48.228 ‐14.7 25.4 9.66 10.28 0.14 1.32 132.4 5 3 3 3 5.00E‐06 114.6 2.771 0.632 2.14 0.68 4.9 3.4 4 1.4 3.51 1.8 0.47 3.28 79.1 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.501 0.8 1843 5542 19320 20560 2116 3699 280 4.06 1.86 3.23 5.37 1.86 3.12
14.9 48.884 ‐14.9 24.7 8.4 8.95 0.25 2.83 117.4 4 3 3 3 5.00E‐07 114.6 2.809 0.652 2.157 0.68 5.7 3.9 4.3 1.4 2.85 4.12 0.49 3.53 100 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.409 0.7 1883 5618 16800 17900 2116 3735 500 3.29 4.07 3.47 4.37 4.07 3.37
15.1 49.54 ‐15.1 24.1 25.23 25.53 0.35 1.36 62.8 6 4 6 4 5.00E‐05 114.6 2.846 0.673 2.174 0.68 9.8 6.6 7.5 3.2 10.43 1.54 0.06 2.83 47.5 4 30 30 0 ‐9999 ‐9999 1.512 2.7 1924 5692 50460 51060 2116 3768 700 12.04 1.54 2.77 16.07 1.54 2.67
15.3 50.196 ‐15.3 23.4 32.1 32.08 0.41 1.29 ‐4.81 7 4 7 4 5.00E‐04 117.7 2.885 0.693 2.192 0.68 10.2 6.9 8.8 3.8 13.32 1.42 ‐0.03 2.72 41.4 4 30 32 ‐0.02 ‐9999 ‐9999 ‐9999 ‐9999 1965 5770 64200 64160 2116 3805 820 15.35 1.40 2.66 20.58 1.40 2.55
15.5 50.852 ‐15.5 22.7 16.42 16.68 0.41 2.43 55.22 5 3 5 3 5.00E‐06 114.6 2.923 0.714 2.209 0.67 8 5.4 6 2.3 6.23 2.95 0.07 3.16 70.3 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.917 1.4 2006 5846 32840 33360 2116 3840 820 7.17 2.98 3.12 9.65 2.98 3.01
15.7 51.509 ‐15.7 22.1 9.74 10.58 0.21 1.94 178.17 5 3 3 3 5.00E‐06 114.6 2.96 0.734 2.226 0.67 5.1 3.4 4.5 1.5 3.42 2.7 0.63 3.37 86.9 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.508 0.8 2047 5920 19480 21160 2116 3873 420 3.94 2.76 3.32 5.32 2.76 3.21
15.9 52.165 ‐15.9 21.4 37.93 37.95 0.44 1.17 3.5 7 4 8 5 5.00E‐04 117.7 2.998 0.754 2.244 0.67 12.1 8.1 10 4.3 15.57 1.27 ‐0.02 2.63 37.1 4 30 32 ‐0.03 ‐9999 ‐9999 ‐9999 ‐9999 2088 5996 75860 75900 2116 3908 880 17.89 1.26 2.58 24.31 1.26 2.47
16.1 52.821 ‐16.1 20.8 43.52 43.41 0.41 0.94 ‐23.16 7 5 8 5 5.00E‐04 117.7 3.037 0.775 2.262 0.66 13.9 9.2 10.1 6.8 17.85 1.01 ‐0.04 2.36 24.9 5 31 32 ‐0.03 ‐9999 ‐9999 ‐9999 ‐9999 2129 6074 87040 86820 2116 3945 820 20.47 1.02 2.48 27.95 1.02 2.37
16.3 53.477 ‐16.3 20.1 38.98 38.89 0.35 0.91 ‐20.07 7 5 7 5 5.00E‐04 117.7 3.076 0.795 2.28 0.66 12.4 8.2 9.2 6.2 15.71 0.99 ‐0.04 2.4 26.4 5 30 32 ‐0.01 ‐9999 ‐9999 ‐9999 ‐9999 2170 6152 77960 77780 2116 3982 700 17.99 0.98 2.52 24.68 0.98 2.40
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16.5 54.133 ‐16.5 19.5 38.36 38.29 0.38 0.99 ‐15.5 7 4 7 5 5.00E‐04 117.7 3.114 0.816 2.298 0.66 12.2 8.1 9.9 4.2 15.3 1.08 ‐0.04 2.61 35.6 4 30 32 ‐0.02 ‐9999 ‐9999 ‐9999 ‐9999 2211 6228 76720 76580 2116 4017 760 17.51 1.08 2.56 24.13 1.08 2.43
16.7 54.789 ‐16.7 18.8 35.04 34.99 0.42 1.2 ‐10.58 7 4 7 4 5.00E‐04 117.7 3.153 0.836 2.317 0.66 11.2 7.3 9.5 3.9 13.74 1.31 ‐0.04 2.69 39.9 4 30 32 ‐0.02 ‐9999 ‐9999 ‐9999 ‐9999 2252 6306 70080 69980 2116 4054 840 15.71 1.32 2.64 21.74 1.32 2.52
16.9 55.446 ‐16.9 18.2 17.26 17.42 0.43 2.49 33.44 5 3 6 4 5.00E‐06 114.6 3.191 0.857 2.334 0.65 8.3 5.5 6.4 2.3 6.1 3.05 0.01 3.18 71.4 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.949 1.4 2293 6382 34520 34840 2116 4089 860 6.96 3.02 3.13 9.67 3.02 3.01
17.1 56.102 ‐17.1 17.5 18.36 18.79 0.32 1.72 91.06 6 3 5 3 5.00E‐05 114.6 3.229 0.877 2.351 0.65 7.2 4.7 6.3 2.3 6.62 2.08 0.13 3.06 62.8 3 30 30 0.04 ‐9999 ‐9999 1.037 1.5 2334 6458 36720 37580 2116 4124 640 7.55 2.06 3.01 10.54 2.06 2.89
17.3 56.758 ‐17.3 16.8 25.58 25.55 0.54 2.13 ‐8.21 6 3 7 4 5.00E‐05 114.6 3.266 0.898 2.368 0.65 9.8 6.4 8.1 3.1 9.41 2.44 ‐0.05 2.97 56.4 3 30 30 ‐0.03 ‐9999 ‐9999 1.485 2.3 2375 6532 51160 51100 2116 4157 1080 10.72 2.42 2.92 15.03 2.42 2.80
17.5 57.414 ‐17.5 16.2 15.7 16.51 0.47 2.82 171.92 5 3 4 3 5.00E‐06 114.6 3.304 0.918 2.385 0.65 7.9 5.1 6.3 2.2 5.53 3.53 0.34 3.25 76.9 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.88 1.2 2416 6608 31400 33020 2116 4192 940 6.30 3.56 3.20 8.87 3.56 3.08
17.7 58.07 ‐17.7 15.5 16.03 17.18 0.37 2.17 245.43 5 3 4 3 5.00E‐06 114.6 3.341 0.939 2.403 0.65 8.2 5.3 6.2 2.2 5.76 2.7 0.49 3.17 70.9 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.923 1.3 2457 6682 32060 34360 2116 4225 740 6.55 2.67 3.12 9.26 2.67 3.00
17.9 58.726 ‐17.9 14.9 17.89 19.01 0.53 2.8 239.19 5 3 4 3 5.00E‐06 114.6 3.379 0.959 2.42 0.64 9.1 5.9 7 2.5 6.46 3.4 0.42 3.18 71.8 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 1.042 1.5 2498 6758 35780 38020 2116 4260 1060 7.34 3.39 3.14 10.41 3.39 3.01
18.1 59.382 ‐18.1 14.2 12.9 13.85 0.42 3.06 202.62 5 3 3 3 5.00E‐06 114.6 3.417 0.98 2.437 0.64 6.6 4.2 5.9 1.9 4.28 4.06 0.51 3.38 87.6 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.696 1 2539 6834 25800 27700 2116 4295 840 4.86 4.03 3.33 6.92 4.03 3.20
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18.3 60.039 ‐18.3 13.6 46.57 46.83 1.9 4.07 56.01 5 3 8 5 5.00E‐06 114.6 3.454 1 2.454 0.64 22.4 14.3 14.3 5.6 17.68 4.39 0.02 2.9 52 4 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 2.892 5.8 2580 6908 93140 93660 2116 4328 3800 20.04 4.38 2.86 28.67 4.38 2.74
18.5 60.695 ‐18.5 12.9 12.04 12.33 0.24 1.95 62.39 5 3 5 3 5.00E‐06 114.6 3.492 1.021 2.471 0.64 5.9 3.8 5.1 1.6 3.58 2.72 0.1 3.35 85.6 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 0.589 0.8 2620 6984 24080 24660 2116 4364 480 4.05 2.72 3.31 5.82 2.72 3.17
18.7 61.351 ‐18.7 12.2 27.18 27.54 0.39 1.41 76.51 6 4 6 4 5.00E‐05 114.6 3.529 1.041 2.488 0.63 10.6 6.7 8.2 3 9.65 1.62 0.06 2.87 50 4 30 30 0.01 ‐9999 ‐9999 1.601 2.4 2661 7058 54360 55080 2116 4397 780 10.92 1.62 2.82 15.74 1.62 2.69
18.9 62.007 ‐18.9 11.6 18.75 19.14 0.45 2.36 83.65 5 3 5 3 5.00E‐06 114.6 3.567 1.062 2.505 0.63 9.2 5.8 6.9 2.3 6.22 2.9 0.1 3.16 70 3 ‐9999 ‐9999 ‐9999 ‐9999 ‐9999 1.038 1.4 2702 7134 37500 38280 2116 4432 900 7.03 2.89 3.12 10.17 2.89 2.98
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ere     Youd and Idriss, 2001

  Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62   Col‐63   Col‐64   Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75  Col‐76  Col‐77  Col‐78  Col‐79  Col‐80   Col‐81   Col‐82   Col‐83   Col‐84   Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel = No if crest accel = No if crest accel = (%) (%) Nkt 1.1 No if crest accel =
2.0 Amplification 2 0.02 Amplification 2 12 0.02 Amplification 2

306 05 0 72 1 46 Granular 55 68 7 46 16 67 137 11 19 00 1 71 1 05 143 64 0 36 1 00 0 22 0 07 0 14 0 7 2 2 3 34 0 02 1 0325 37 71 18 91 6 2 6 3237 1 1 0 02 0 99 53 73 1 11 59 70 834 46 418 34

FS liq‐Su (Clay‐Like)

Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq

Youd & Idriss, 2001 CPT Based Analysis

CSR FS liq‐ CPT (Sand‐Like)

40
41
42
43
44
45
46
47
48
49

306.05 0.72 1.46 Granular 55.68 7.46 16.67 137.11 19.00 1.71 1.05 143.64 0.36 1.00 0.22 0.07 0.14 0.7 2.2 3.34 0.02 1.0325 37.71 18.91 6 2.6 3237 1.1 0.02 0.99 53.73 1.11 59.70 834.46 418.34
156.69 0.75 1.68 Granular 18.56 4.31 7.73 87.59 9.00 1.88 1.17 102.46 0.18 1.00 0.22 0.07 0.14 0.7 2.2 2.40 0.02 0.9725 12.94 6.52 10 2.6 3576 1.1 0.02 0.99 19.78 1.11 21.98 307.59 155.03
87.58 0.70 1.86 Granular 11.14 3.34 5.40 54.38 2.00 2.04 1.35 73.53 0.12 1.00 0.22 0.07 0.14 0.7 2.2 2.06 0.02 0.9600 7.13 3.61 14 2.6 2858 1.1 0.02 0.99 9.49 1.11 10.54 147.71 74.85
63.80 0.89 2.03 Granular 7.95 2.82 4.27 42.49 2.00 2.18 1.63 69.15 0.11 1.00 0.22 0.07 0.14 0.7 2.2 1.86 0.02 0.9600 6.11 3.12 18 2.6 2635 1.1 0.02 0.99 6.25 1.11 6.94 97.42 49.63
52.72 0.90 2.11 Granular 6.22 2.49 3.60 36.97 2.00 2.24 1.77 65.47 0.11 1.00 0.21 0.07 0.14 0.7 2.2 1.73 0.02 0.9600 5.45 2.79 20 2.6 2585 1.1 0.02 0.99 4.80 1.11 5.33 74.90 38.37
52.45 0.84 2.09 Granular 5.09 2.26 3.12 38.33 2.00 2.21 1.70 65.01 0.11 0.99 0.21 0.07 0.14 0.7 2.2 1.63 0.02 0.9600 5.11 2.63 19 2.6 2962 1.1 0.02 0.99 4.49 1.11 4.99 70.26 36.19
46.23 1.02 2.18 Granular 4.32 2.08 2.78 34.98 2.00 2.29 1.92 67.15 0.11 0.99 0.21 0.07 0.14 0.7 2.2 1.55 0.02 0.9600 5.00 2.59 22 2.6 2928 1.1 0.02 0.99 3.77 1.11 4.19 59.04 30.58
40.44 1.41 2.31 Granular 3.74 1.93 2.52 31.58 2.00 2.41 2.34 73.78 0.12 0.99 0.21 0.07 0.14 0.7 2.2 1.49 0.02 0.9600 5.20 2.71 27 2.6 2833 1.1 0.02 0.99 3.16 1.11 3.51 49.54 25.80
39.90 1.20 2.28 Granular 3.30 1.82 2.30 31.99 2.00 2.36 2.16 69.23 0.11 0.99 0.21 0.07 0.14 0.7 2.2 1.43 0.02 0.9600 4.74 2.48 25 40.2 2.6 3053 1.1 0.02 0.99 3.00 1.11 3.33 47.14 24.69
31 99 1 45 2 40 Granular 2 96 1 72 2 14 26 34 2 00 2 48 2 67 70 27 0 11 0 99 0 21 0 07 0 13 0 7 2 2 1 38 0 02 0 9600 4 65 2 45 30 2 6 2642 1 1 0 02 0 99 2 33 1 11 2 59 36 63 19 2949

50
51
52
53
54
55
56
57
58

31.99 1.45 2.40 Granular 2.96 1.72 2.14 26.34 2.00 2.48 2.67 70.27 0.11 0.99 0.21 0.07 0.13 0.7 2.2 1.38 0.02 0.9600 4.65 2.45 30 2.6 2642 1.1 0.02 0.99 2.33 1.11 2.59 36.63 19.29
34.29 1.59 2.40 Granular 2.67 1.63 1.99 28.78 2.00 2.47 2.62 75.48 0.12 0.99 0.21 0.07 0.13 0.7 2.2 1.34 0.02 0.9600 4.83 2.56 29 2.6 3039 1.1 0.02 0.99 2.42 1.11 2.69 38.15 20.20
33.47 1.69 2.42 Granular 2.44 1.56 1.87 28.63 2.00 2.49 2.71 77.49 0.12 0.98 0.21 0.07 0.13 0.7 2.2 1.31 0.02 0.9600 4.84 2.58 30 2.6 3158 1.1 0.02 0.99 2.30 1.11 2.56 36.31 19.34
41.57 1.28 2.28 Granular 2.25 1.50 1.76 36.02 2.00 2.34 2.07 74.52 0.12 0.98 0.21 0.07 0.13 0.7 2.2 1.27 0.02 0.9600 4.54 2.43 24 2.6 4160 1.1 0.02 0.99 2.79 1.11 3.10 44.04 23.59
13.19 2.15 2.82 Clayey 2.08 1.44 1.67 17.43 2.00 2.74 4.28 74.55 0.12 0.98 0.20 0.07 0.13 0.7 2.2 1.25 0.02 0.9600 4.44 2.39 42 2.6 1394 1.1 0.02 0.99 0.86 1.11 0.96 13.67 7.36
3.14 2.87 3.41 Clayey 1.94 1.39 1.59 4.84 2.00 3.34 11.31 54.70 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.22 0.02 0.9600 3.50 1.90 84 2.6 349 1.1 0.02 0.99 0.20 1.11 0.22 3.20 1.73
21.30 1.21 2.51 Granular 1.81 1.35 1.52 19.65 2.00 2.55 3.04 59.79 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.20 0.02 0.9600 3.60 1.96 33 2.6 2475 1.1 0.02 0.99 1.34 1.11 1.49 21.26 11.58
20.73 1.72 2.60 Very Silty 1.71 1.31 1.45 21.59 2.00 2.60 3.32 71.75 0.11 0.98 0.20 0.07 0.13 0.7 2.2 1.17 0.02 0.9600 4.06 2.22 35 2.6 2515 1.1 0.02 0.99 1.28 1.11 1.42 20.34 11.15
23.04 1.43 2.52 Granular 1.61 1.27 1.39 21.74 2.00 2.55 3.04 66.12 0.11 0.98 0.20 0.07 0.13 0.7 2.2 1.15 0.02 0.9600 3.73 2.06 33 2.6 2914 1.1 0.02 0.99 1.40 1.11 1.55 22.24 12.26
11 50 2 87 2 94 Clayey 1 52 1 23 1 34 14 04 2 00 2 89 5 61 78 81 0 13 0 97 0 20 0 07 0 13 0 7 2 2 1 13 0 02 0 9600 4 32 2 39 51 2 6 1511 1 1 0 02 0 99 0 69 1 11 0 76 10 93 6 0658

59
60
61
62
63
64
65
66
67

11.50 2.87 2.94 Clayey 1.52 1.23 1.34 14.04 2.00 2.89 5.61 78.81 0.13 0.97 0.20 0.07 0.13 0.7 2.2 1.13 0.02 0.9600 4.32 2.39 51 2.6 1511 1.1 0.02 0.99 0.69 1.11 0.76 10.93 6.06
21.57 1.13 2.49 Granular 1.44 1.20 1.29 20.87 2.00 2.51 2.84 59.38 0.10 0.97 0.20 0.07 0.12 0.7 2.2 1.12 0.02 0.9600 3.37 1.88 31 2.6 2941 1.1 0.02 0.99 1.27 1.11 1.41 20.21 11.27
19.14 1.23 2.55 Granular 1.37 1.17 1.25 18.82 2.00 2.57 3.17 59.71 0.10 0.97 0.20 0.07 0.12 0.7 2.2 1.10 0.02 0.9600 3.34 1.87 34 58.1 2.6 2705 1.1 0.02 0.99 1.11 1.11 1.23 17.69 9.93
15.32 1.49 2.68 Clayey 1.31 1.14 1.21 17.61 2.00 2.65 3.62 63.77 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.08 0.02 0.9600 3.44 1.94 38 2.6 2237 1.1 0.02 0.99 0.87 1.11 0.97 13.98 7.89
11.18 1.78 2.83 Clayey 1.25 1.12 1.17 12.96 2.00 2.81 4.85 62.88 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.07 0.02 0.9600 3.36 1.91 46 2.6 1686 1.1 0.02 0.99 0.63 1.11 0.70 10.08 5.72
4.67 3.21 3.29 Clayey 1.20 1.09 1.13 5.93 2.00 3.27 10.26 60.89 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.06 0.02 0.9600 3.25 1.86 79 86.5 2.6 726 1.1 0.02 0.99 0.26 1.11 0.29 4.17 2.38
3.92 3.46 3.37 Clayey 1.15 1.07 1.10 5.09 2.00 3.36 11.60 59.06 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.04 0.02 0.9600 3.16 1.82 86 2.6 627 1.1 0.02 0.99 0.22 1.11 0.24 3.46 1.99
1.64 3.10 3.68 Clayey 1.11 1.05 1.07 2.69 2.00 3.67 17.34 46.61 0.08 0.96 0.19 0.07 0.12 0.7 2.2 1.03 0.02 0.9600 2.54 1.47 100 2.6 269 1.1 0.02 0.99 0.09 1.11 0.10 1.43 0.83
21.54 1.24 2.51 Granular 1.07 1.03 1.05 22.23 2.00 2.51 2.83 63.00 0.10 0.96 0.19 0.07 0.12 0.7 2.2 1.02 0.02 0.9600 3.23 1.88 31 42.5 2.6 3633 1.1 0.02 0.99 1.15 1.11 1.28 18.62 10.84
16 08 1 74 2 69 Clayey 1 03 1 01 1 02 17 21 2 00 2 69 3 93 67 58 0 11 0 96 0 19 0 07 0 12 0 7 2 2 1 01 0 02 0 9600 3 36 1 97 40 2 6 2785 1 1 0.02 0.99 0.85 1.11 0.95 13.77 8.0667

68
69
70
71
72
73
74
75
76

16.08 1.74 2.69 Clayey 1.03 1.01 1.02 17.21 2.00 2.69 3.93 67.58 0.11 0.96 0.19 0.07 0.12 0.7 2.2 1.01 0.02 0.9600 3.36 1.97 40 2.6 2785 1.1 0.02 0.99 0.85 1.11 0.95 13.77 8.06
6.22 2.42 3.12 Clayey 0.99 1.00 0.99 7.20 2.00 3.12 8.19 58.97 0.10 0.96 0.19 0.07 0.12 0.7 2.2 1.00 0.02 0.9600 3.04 1.79 67 2.6 1104 1.1 0.02 0.99 0.33 1.11 0.36 5.28 3.11
7.11 1.96 3.02 Clayey 0.97 0.99 0.98 8.07 2.00 3.03 7.04 56.85 0.10 0.96 0.19 0.07 0.12 0.7 2.2 0.99 0.02 0.9600 2.91 1.73 60 2.6 1276 1.1 0.02 0.99 0.37 1.11 0.41 5.90 3.50
3.18 3.47 3.45 Clayey 0.96 0.98 0.97 4.17 2.00 3.46 13.29 55.47 0.10 0.96 0.18 0.07 0.12 0.7 2.2 0.99 0.02 0.9600 2.82 1.68 95 2.6 576 1.1 0.02 0.99 0.16 1.11 0.18 2.58 1.54
8.17 2.22 3.00 Clayey 0.95 0.97 0.96 9.09 2.00 3.01 6.81 61.91 0.10 0.96 0.18 0.07 0.12 0.7 2.2 0.98 0.02 0.9600 2.94 1.77 59 2.6 1498 1.1 0.02 0.99 0.42 1.11 0.47 6.52 3.91
21.98 0.78 2.40 Granular 0.93 0.97 0.95 23.40 2.00 2.39 2.29 53.64 0.09 0.95 0.18 0.07 0.12 0.7 2.2 0.98 0.02 0.9600 2.67 1.61 26 2.6 4074 1.1 0.02 0.99 1.13 1.11 1.26 17.20 10.39
20.49 1.30 2.54 Granular 0.92 0.96 0.94 21.99 2.00 2.53 2.93 64.47 0.10 0.95 0.18 0.07 0.12 0.7 2.2 0.97 0.02 0.9600 2.92 1.77 32 2.6 3839 1.1 0.02 0.99 1.05 1.11 1.17 15.75 9.58
20.72 1.10 2.50 Granular 0.90 0.95 0.93 22.31 2.00 2.49 2.71 60.55 0.10 0.95 0.18 0.08 0.12 0.7 2.2 0.97 0.02 0.9600 2.75 1.68 30 2.6 3923 1.1 0.02 0.99 1.06 1.11 1.17 15.65 9.58
23.28 0.86 2.40 Granular 0.89 0.94 0.92 25.02 2.00 2.39 2.27 56.87 0.10 0.95 0.18 0.08 0.12 0.7 2.2 0.97 0.02 0.9600 2.61 1.61 26 54.4 2.6 4456 1.1 0.02 0.99 1.18 1.11 1.31 17.29 10.66
20.04 0.95 2.48 Granular 0.88 0.94 0.91 21.79 2.00 2.47 2.60 56.70 0.10 0.95 0.18 0.08 0.12 0.7 2.2 0.96 0.02 0.9600 2.56 1.59 29 2.6 3878 1.1 0.02 0.99 1.01 1.11 1.12 14.65 9.0976

77
78
79
80
81
82
83
84
85

20.04 0.95 2.48 Granular 0.88 0.94 0.91 21.79 2.00 2.47 2.60 56.70 0.10 0.95 0.18 0.08 0.12 0.7 2.2 0.96 0.02 0.9600 2.56 1.59 29 2.6 3878 1.1 0.02 0.99 1.01 1.11 1.12 14.65 9.09
20.71 0.74 2.41 Granular 0.86 0.93 0.90 22.57 2.00 2.40 2.32 52.41 0.09 0.94 0.18 0.08 0.12 0.7 2.2 0.96 0.02 0.9600 2.43 1.52 27 2.6 4048 1.1 0.02 0.99 1.04 1.11 1.16 14.92 9.32
23.29 0.51 2.30 Granular 0.85 0.92 0.89 25.32 2.00 2.28 1.90 48.11 0.08 0.94 0.17 0.08 0.12 0.7 2.2 0.95 0.02 0.9600 2.10 1.32 22 34.9 2.6 4600 1.1 0.02 0.99 1.17 1.11 1.30 16.54 10.40
22.04 0.72 2.38 Granular 0.84 0.92 0.88 24.11 2.00 2.37 2.20 52.96 0.09 0.94 0.17 0.08 0.12 0.7 2.2 0.95 0.02 0.9600 2.38 1.50 25 2.6 4396 1.1 0.02 0.99 1.10 1.11 1.22 15.44 9.77
23.39 0.57 2.32 Granular 0.83 0.91 0.88 25.61 2.00 2.30 1.95 49.92 0.08 0.94 0.17 0.08 0.13 0.7 2.2 0.94 0.02 0.9600 2.08 1.33 23 2.6 4714 1.1 0.02 0.99 1.16 1.11 1.29 16.18 10.31
19.64 0.75 2.44 Granular 0.81 0.90 0.87 21.80 2.00 2.42 2.40 52.32 0.09 0.93 0.17 0.08 0.13 0.7 2.2 0.94 0.02 0.9600 2.30 1.48 27 2.6 3998 1.1 0.02 0.99 0.97 1.11 1.08 13.42 8.61
14.01 1.85 2.76 Clayey 0.80 0.90 0.86 14.33 2.00 2.78 4.64 66.57 0.11 0.93 0.17 0.08 0.13 0.7 2.2 0.94 0.02 0.9600 2.62 1.69 45 44.6 2.6 2878 1.1 0.02 0.99 0.69 1.11 0.77 9.46 6.11
13.52 1.84 2.77 Clayey 0.79 0.89 0.85 13.85 2.00 2.80 4.75 65.82 0.11 0.93 0.17 0.08 0.13 0.7 2.2 0.93 0.02 0.9600 2.57 1.67 46 2.6 2803 1.1 0.02 0.99 0.66 1.11 0.74 9.03 5.88
45.94 1.63 2.31 Granular 0.78 0.88 0.84 49.65 2.00 2.29 1.92 95.12 0.16 0.92 0.17 0.08 0.13 0.7 2.2 0.93 0.02 0.9600 3.82 2.51 22 2.6 9615 1.1 0.02 0.99 2.24 1.11 2.49 30.36 19.89
35.94 2.15 2.46 Granular 0.77 0.88 0.83 39.27 2.00 2.45 2.52 98.86 0.17 0.92 0.17 0.08 0.13 0.7 2.2 0.93 0.02 0.9600 4.02 2.65 28 2.6 7591 1.1 0.02 0.99 1.75 1.11 1.94 23.52 15.5185

86
87
88
89
90
91
92
93
94

35.94 2.15 2.46 Granular 0.77 0.88 0.83 39.27 2.00 2.45 2.52 98.86 0.17 0.92 0.17 0.08 0.13 0.7 2.2 0.93 0.02 0.9600 4.02 2.65 28 2.6 7591 1.1 0.02 0.99 1.75 1.11 1.94 23.52 15.51
22.60 0.66 2.36 Granular 0.76 0.87 0.83 25.31 2.00 2.34 2.07 52.35 0.09 0.92 0.17 0.08 0.13 0.7 2.2 0.92 0.02 0.9600 2.19 1.45 24 2.6 4816 1.1 0.02 0.99 1.10 1.11 1.22 14.65 9.73
19.20 0.97 2.50 Granular 0.75 0.87 0.82 21.79 2.00 2.48 2.65 57.73 0.10 0.91 0.16 0.08 0.12 0.7 2.2 0.92 0.02 0.9600 2.27 1.52 30 31.8 2.6 4128 1.1 0.02 0.99 0.93 1.11 1.03 12.34 8.26
12.34 2.37 2.86 Clayey 0.74 0.86 0.81 12.58 2.00 2.90 5.66 71.13 0.11 0.91 0.16 0.08 0.12 0.7 2.2 0.92 0.02 0.9600 2.61 1.76 52 2.6 2676 1.1 0.02 0.99 0.59 1.11 0.66 7.86 5.30
12.25 2.43 2.87 Clayey 0.74 0.86 0.81 12.47 2.00 2.91 5.75 71.72 0.11 0.91 0.16 0.08 0.12 0.7 2.2 0.91 0.02 0.9600 2.61 1.77 52 57.8 2.6 2679 1.1 0.02 0.99 0.59 1.11 0.65 7.75 5.26
20.83 1.31 2.53 Granular 0.73 0.85 0.80 23.74 2.00 2.51 2.81 66.80 0.11 0.90 0.16 0.08 0.12 0.7 2.2 0.91 0.02 0.9600 2.45 1.67 31 2.6 4594 1.1 0.02 0.99 0.99 1.11 1.11 13.08 8.94
9.20 3.50 3.07 Clayey 0.72 0.85 0.79 9.65 2.00 3.10 7.93 76.52 0.12 0.90 0.16 0.08 0.12 0.7 2.2 0.91 0.02 0.9600 2.74 1.89 66 2.6 2046 1.1 0.02 0.99 0.44 1.11 0.49 5.74 3.95
13.64 2.29 2.82 Clayey 0.71 0.84 0.79 13.64 2.00 2.86 5.28 72.04 0.11 0.89 0.16 0.09 0.12 0.7 2.2 0.90 0.02 0.9600 2.57 1.78 49 2.6 3060 1.1 0.02 0.99 0.65 1.11 0.72 8.46 5.87
8.37 2.99 3.06 Clayey 0.70 0.84 0.78 8.87 2.00 3.10 7.91 70.14 0.11 0.89 0.16 0.09 0.12 0.7 2.2 0.90 0.02 0.9600 2.50 1.75 65 2.6 1893 1.1 0.02 0.99 0.40 1.11 0.44 5.16 3.61
4.93 2.97 3.25 Clayey 0.69 0.83 0.77 5.77 2.00 3.29 10.61 61.17 0.10 0.89 0.16 0.09 0.12 0.7 2.2 0.90 0.02 0.9600 2.25 1.58 80 2.6 1124 1.1 0.02 0.99 0.23 1.11 0.26 3.02 2.1394

95
96
97
98
99

100
101
102
103

4.93 2.97 3.25 Clayey 0.69 0.83 0.77 5.77 2.00 3.29 10.61 61.17 0.10 0.89 0.16 0.09 0.12 0.7 2.2 0.90 0.02 0.9600 2.25 1.58 80 2.6 1124 1.1 0.02 0.99 0.23 1.11 0.26 3.02 2.13
13.46 1.56 2.74 Clayey 0.69 0.83 0.77 13.37 2.00 2.78 4.59 61.44 0.10 0.88 0.16 0.09 0.12 0.7 2.2 0.89 0.02 0.9600 2.24 1.59 45 2.6 3091 1.1 0.02 0.99 0.63 1.11 0.70 8.21 5.82
9.22 3.28 3.05 Clayey 0.68 0.82 0.76 9.57 2.00 3.09 7.80 74.66 0.12 0.88 0.15 0.09 0.12 0.7 2.2 0.89 0.02 0.9600 2.61 1.86 65 2.6 2133 1.1 0.02 0.99 0.43 1.11 0.48 5.60 4.00
6.09 2.70 3.15 Clayey 0.67 0.82 0.76 6.78 2.00 3.20 9.21 62.41 0.10 0.87 0.15 0.09 0.12 0.7 2.2 0.89 0.02 0.9600 2.24 1.62 73 89.4 2.6 1420 1.1 0.02 0.99 0.28 1.11 0.32 3.68 2.65
16.85 1.98 2.71 Clayey 0.66 0.81 0.75 16.29 2.00 2.75 4.39 71.54 0.11 0.86 0.15 0.09 0.12 0.7 2.2 0.88 0.02 0.9600 2.49 1.80 43 2.6 3959 1.1 0.02 0.99 0.78 1.11 0.87 10.16 7.38
16.51 1.83 2.70 Clayey 0.66 0.81 0.74 15.94 2.00 2.74 4.32 68.86 0.11 0.86 0.15 0.09 0.12 0.7 2.2 0.88 0.02 0.9600 2.40 1.76 43 92.3 2.6 3907 1.1 0.02 0.99 0.76 1.11 0.85 9.92 7.26
11.05 2.91 2.95 Clayey 0.65 0.81 0.74 11.11 2.00 3.00 6.74 74.92 0.12 0.85 0.15 0.09 0.12 0.7 2.2 0.88 0.02 0.9600 2.58 1.90 58 2.6 2636 1.1 0.02 0.99 0.51 1.11 0.57 6.63 4.89
16.51 1.81 2.69 Clayey 0.64 0.80 0.73 15.87 2.00 2.74 4.31 68.40 0.11 0.85 0.15 0.09 0.12 0.7 2.2 0.88 0.02 0.9600 2.37 1.76 43 2.6 3965 1.1 0.02 0.99 0.76 1.11 0.84 9.88 7.34
16.12 1.62 2.68 Clayey 0.64 0.80 0.73 15.50 2.00 2.73 4.19 65.01 0.11 0.84 0.15 0.09 0.11 0.7 2.2 0.87 0.02 0.9600 2.28 1.71 42 2.6 3902 1.1 0.02 0.99 0.74 1.11 0.82 9.63 7.21
4.88 2.94 3.25 Clayey 0.63 0.79 0.72 5.67 2.00 3.31 10.81 61.32 0.10 0.84 0.15 0.09 0.11 0.7 2.2 0.87 0.02 0.9600 2.19 1.65 82 2.6 1189 1.1 0.02 0.99 0.22 1.11 0.25 2.91 2.20

104
105
106
107
108
109
110
111
112

4.88 .94 3. 5 Clayey 0.63 0.79 0.7 5.67 .00 3.3 0.8 6 .3 0. 0 0.84 0. 5 0.09 0. 0.7 . 0.87 0.0 0.9600 . 9 .65 8 .6 89 .
3.56 6.11 3.54 Clayey 0.62 0.79 0.72 4.52 2.00 3.59 15.85 71.66 0.11 0.83 0.14 0.09 0.11 0.7 2.2 0.87 0.02 0.9600 2.46 1.87 100 2.6 873 1.1 0.02 0.99 0.16 1.11 0.18 2.12 1.61
4.30 3.29 3.33 Clayey 0.62 0.79 0.71 5.16 2.00 3.38 11.99 61.94 0.10 0.82 0.14 0.08 0.11 0.7 2.2 0.87 0.02 0.9600 2.20 1.69 88 2.6 1063 1.1 0.02 0.99 0.20 1.11 0.22 2.56 1.97
4.35 2.93 3.30 Clayey 0.61 0.78 0.71 5.20 2.00 3.35 11.52 59.93 0.10 0.82 0.14 0.08 0.11 0.7 2.2 0.86 0.02 0.9600 2.15 1.66 85 2.6 1082 1.1 0.02 0.99 0.20 1.11 0.22 2.59 2.00
5.46 2.93 3.21 Clayey 0.61 0.78 0.70 6.15 2.00 3.27 10.22 62.86 0.10 0.81 0.14 0.08 0.11 0.7 2.2 0.86 0.02 0.9600 2.22 1.73 78 2.6 1367 1.1 0.02 0.99 0.25 1.11 0.27 3.25 2.53
2.87 2.30 3.40 Clayey 0.60 0.77 0.70 3.93 2.00 3.46 13.38 52.57 0.09 0.80 0.14 0.08 0.11 0.7 2.2 0.86 0.02 0.9600 2.01 1.58 95 2.6 725 1.1 0.02 0.99 0.13 1.11 0.14 1.71 1.34
7.14 2.57 3.08 Clayey 0.59 0.77 0.69 7.58 2.00 3.14 8.45 64.01 0.10 0.80 0.14 0.08 0.11 0.7 2.2 0.86 0.02 0.9600 2.25 1.78 68 51.2 2.6 1813 1.1 0.02 0.99 0.32 1.11 0.36 4.25 3.37
3.77 3.63 3.40 Clayey 0.59 0.77 0.69 4.69 2.00 3.46 13.31 62.43 0.10 0.79 0.14 0.08 0.10 0.7 2.2 0.85 0.02 0.9600 2.21 1.77 95 2.6 964 1.1 0.02 0.99 0.17 1.11 0.19 2.25 1.80
4.15 2.65 3.29 Clayey 0.58 0.76 0.69 5.02 2.00 3.35 11.54 57.91 0.10 0.78 0.14 0.08 0.10 0.7 2.2 0.85 0.02 0.9600 2.12 1.71 86 2.6 1069 1.1 0.02 0.99 0.19 1.11 0.21 2.48 2.00
4.78 2.56 3.23 Clayey 0.58 0.76 0.68 5.55 2.00 3.29 10.60 58.79 0.10 0.78 0.14 0.08 0.10 0.7 2.2 0.85 0.02 0.9600 2.14 1.74 80 2.6 1239 1.1 0.02 0.99 0.21 1.11 0.24 2.86 2.33

113
114
115
116
117
118
119
120
121

y y
4.80 1.86 3.16 Clayey 0.57 0.76 0.68 5.56 2.00 3.23 9.62 53.48 0.09 0.77 0.13 0.08 0.10 0.7 2.2 0.85 0.02 0.9600 2.04 1.67 75 2.6 1252 1.1 0.02 0.99 0.21 1.11 0.24 2.87 2.36
3.90 4.07 3.41 Clayey 0.57 0.75 0.67 4.79 2.00 3.47 13.61 65.25 0.11 0.76 0.13 0.08 0.10 0.7 2.2 0.84 0.02 0.9600 2.29 1.90 96 2.6 1024 1.1 0.02 0.99 0.17 1.11 0.19 2.34 1.94
14.32 1.54 2.71 Clayey 0.56 0.75 0.67 13.55 2.00 2.77 4.56 61.84 0.10 0.76 0.13 0.08 0.10 0.7 2.2 0.84 0.02 0.9600 2.21 1.85 44 2.6 3781 1.1 0.02 0.99 0.63 1.11 0.70 8.60 7.18
18.30 1.40 2.60 Clayey 0.56 0.75 0.66 16.86 2.00 2.66 3.73 62.88 0.10 0.75 0.13 0.08 0.10 0.7 2.2 0.84 0.02 0.9600 2.24 1.89 38 2.6 4866 1.1 0.02 0.99 0.81 1.11 0.90 11.01 9.28
8.57 2.98 3.05 Clayey 0.55 0.74 0.66 8.69 2.00 3.12 8.12 70.59 0.11 0.74 0.13 0.08 0.10 0.7 2.2 0.84 0.02 0.9600 2.46 2.09 67 2.6 2293 1.1 0.02 0.99 0.38 1.11 0.42 5.17 4.40
4.72 2.76 3.25 Clayey 0.55 0.74 0.66 5.46 2.00 3.32 11.03 60.25 0.10 0.74 0.13 0.08 0.09 0.7 2.2 0.83 0.02 0.9600 2.19 1.88 83 2.6 1270 1.1 0.02 0.99 0.21 1.11 0.23 2.85 2.45
21.50 1.26 2.51 Granular 0.54 0.74 0.65 26.39 2.00 2.47 2.61 68.82 0.11 0.73 0.13 0.08 0.09 0.7 2.2 0.83 0.02 0.9600 2.42 2.09 29 2.6 5825 1.1 0.02 0.99 0.94 1.11 1.04 13.03 11.29
24.67 1.02 2.41 Granular 0.54 0.73 0.65 30.05 2.00 2.37 2.18 65.52 0.11 0.72 0.13 0.08 0.09 0.7 2.2 0.83 0.02 0.9600 2.33 2.04 25 54 2.6 6729 1.1 0.02 0.99 1.08 1.11 1.20 14.99 13.11
21.75 0.98 2.45 Granular 0.53 0.73 0.64 26.80 2.00 2.40 2.33 62.44 0.10 0.72 0.12 0.08 0.09 0.7 2.2 0.83 0.02 0.9600 2.26 2.00 27 2.6 5969 1.1 0.02 0.99 0.95 1.11 1.05 13.25 11.69

122
123
124
125
126
127
128
129
130
131

21.23 1.08 2.48 Granular 0.53 0.73 0.64 26.27 2.00 2.43 2.46 64.63 0.11 0.71 0.12 0.08 0.09 0.7 2.2 0.83 0.02 0.9600 2.32 2.07 28 2.6 5863 1.1 0.02 0.99 0.92 1.11 1.02 12.97 11.55
19.09 1.32 2.57 Clayey 0.52 0.72 0.63 17.26 2.00 2.64 3.58 61.76 0.10 0.71 0.12 0.08 0.09 0.7 2.2 0.82 0.02 0.9600 2.26 2.03 37 2.6 5306 1.1 0.02 0.99 0.83 1.11 0.92 11.70 10.52
8.48 3.02 3.06 Clayey 0.52 0.72 0.63 8.52 2.00 3.13 8.30 70.74 0.11 0.70 0.12 0.08 0.09 0.7 2.2 0.82 0.02 0.9600 2.51 2.28 68 2.6 2372 1.1 0.02 0.99 0.37 1.11 0.41 5.21 4.73
9.22 2.06 2.94 Clayey 0.51 0.72 0.63 9.11 2.00 3.01 6.88 62.65 0.10 0.69 0.12 0.08 0.08 0.7 2.2 0.82 0.02 0.9600 2.29 2.10 59 2.6 2594 1.1 0.02 0.99 0.40 1.11 0.44 5.68 5.21
13.13 2.42 2.85 Clayey 0.51 0.71 0.62 12.29 2.00 2.92 5.90 72.49 0.12 0.69 0.12 0.08 0.08 0.7 2.2 0.82 0.02 0.9600 2.58 2.39 53 2.6 3714 1.1 0.02 0.99 0.56 1.11 0.63 8.11 7.51
7.73 3.56 3.13 Clayey 0.50 0.71 0.62 7.88 2.00 3.20 9.31 73.37 0.12 0.68 0.12 0.08 0.08 0.7 2.2 0.81 0.02 0.9600 2.62 2.45 73 2.6 2201 1.1 0.02 0.99 0.33 1.11 0.37 4.79 4.48
8.06 2.67 3.05 Clayey 0.50 0.71 0.62 8.13 2.00 3.12 8.22 66.86 0.11 0.68 0.12 0.08 0.08 0.7 2.2 0.81 0.02 0.9600 2.42 2.29 67 2.6 2307 1.1 0.02 0.99 0.34 1.11 0.38 5.01 4.73
9.05 3.39 3.06 Clayey 0.50 0.70 0.61 8.92 2.00 3.14 8.41 75.06 0.12 0.67 0.12 0.08 0.08 0.7 2.2 0.81 0.02 0.9600 2.69 2.57 68 2.6 2605 1.1 0.02 0.99 0.39 1.11 0.43 5.64 5.38
6.01 4.03 3.25 Clayey 0.49 0.70 0.61 6.45 2.00 3.33 11.16 71.96 0.11 0.66 0.11 0.08 0.08 0.7 2.2 0.81 0.02 0.9600 2.59 2.50 83 2.6 1739 1.1 0.02 0.99 0.26 1.11 0.28 3.75 3.62

131
132
133
134

24.84 4.38 2.79 Clayey 0.49 0.70 0.61 21.64 2.00 2.86 5.29 114.57 0.22 0.66 0.11 0.08 0.08 0.7 2.2 0.81 0.02 0.9600 4.98 4.85 49 2.6 7229 1.1 0.02 0.99 1.05 1.11 1.17 15.57 15.17
5.03 2.72 3.22 Clayey 0.48 0.70 0.60 5.65 2.00 3.31 10.81 61.07 0.10 0.65 0.11 0.07 0.08 0.7 2.2 0.80 0.02 0.9600 2.30 2.26 82 2.6 1473 1.1 0.02 0.99 0.21 1.11 0.24 3.16 3.11
13.60 1.62 2.74 Clayey 0.48 0.69 0.60 12.53 2.00 2.82 4.97 62.24 0.10 0.65 0.11 0.07 0.07 0.7 2.2 0.80 0.02 0.9600 2.33 2.32 47 2.6 4002 1.1 0.02 0.99 0.57 1.11 0.64 8.57 8.53
8.77 2.89 3.03 Clayey 0.48 0.69 0.60 8.64 2.00 3.12 8.12 70.16 0.11 0.64 0.11 0.07 0.07 0.7 2.2 0.80 0.02 0.9600 2.56 2.57 67 2.6 2596 1.1 0.02 0.99 0.37 1.11 0.41 5.54 5.57
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CPTU‐613 Liquefaction Analysis
CP ConeTec Inc. - CPT Interpretation                                               

Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-2608
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-613
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/28/06
CPT Time: 10:41 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP613.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 72.6 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 5.85 (ft): 19.2 19.2 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐613 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 72.3 9.08 9.08 0.03 0.3 -0.48 1 7 5 7 1.00E-07 111.4 0.018 0 0.018 1.7 4.3 7.4 2.1 3.6 496.02 0.3 0 2.41 26.6 5 -9999 -9999 -9999 -9999 -9999 0.604 10 0 36 18160 18160 2116 36 60 503.44 0.33
0.3 0.984 -0.3 71.6 15.48 15.47 0.14 0.89 -0.87 6 6 6 7 5.00E-05 114.6 0.055 0 0.055 1.7 5.9 10.1 3.6 6.1 278.55 0.89 0 2.38 25.5 5 54.6 46 -0.27 -9999 -9999 1.028 10 0 110 30960 30940 2116 110 280 280.27 0.91
0.5 1.64 -0.5 71.0 17.22 17.21 0.16 0.9 -0.48 6 6 6 7 5.00E-05 114.6 0.093 0 0.093 1.7 6.6 11.2 3.9 6.7 184.23 0.91 0 2.34 24 5 50.3 44 -0.24 -9999 -9999 1.141 10 0 186 34440 34420 2116 186 320 184.05 0.93
0.7 2.297 -0.7 70.3 17.01 17 0.17 1.02 -0.51 6 6 6 6 5.00E-05 114.6 0.131 0 0.131 1.7 6.5 11.1 4 6.7 129.27 1.02 0 2.37 25.3 5 45.1 44 -0.21 -9999 -9999 1.125 10 0 262 34020 34000 2116 262 340 128.77 1.01
0.9 2.953 -0.9 69.6 15.88 15.87 0.2 1.28 -1.76 6 6 6 6 5.00E-05 114.6 0.168 0 0.168 1.7 6.1 10.3 3.8 6.5 93.39 1.29 0 2.45 28.5 5 39.4 42 -0.21 -9999 -9999 1.047 10 0 336 31760 31740 2116 336 400 93.46 1.27
1.1 3.609 -1.1 69.0 10.22 10.23 0.17 1.62 1.71 5 5 6 6 5.00E-06 114.6 0.206 0 0.206 1.7 4.9 8.3 2.7 4.7 48.72 1.65 0.01 2.67 38.8 4 -9999 -9999 -9999 -9999 -9999 0.668 10 0 412 20440 20460 2116 412 340 48.66 1.70
1.3 4.265 -1.3 68.3 13.97 13.97 0.1 0.7 -0.43 6 6 6 6 5.00E-05 114.6 0.243 0 0.243 1.7 5.4 9.1 3.2 5.5 56.43 0.71 0 2.37 25.2 5 30.5 40 -0.1 -9999 -9999 0.915 10 0 486 27940 27940 2116 486 200 56.49 0.73
1.5 4.921 -1.5 67.7 6.69 6.69 0.09 1.35 0.67 1 5 5 5 1.00E-07 111.4 0.28 0 0.28 1.7 3.2 5.4 1.9 3.3 22.88 1.41 0 2.79 45.5 4 -9999 -9999 -9999 -9999 -9999 0.428 8.8 0 560 13380 13380 2116 560 180 22.89 1.40
1.7 5.577 -1.7 67.0 2.46 2.53 0.02 0.79 14.06 1 4 3 3 1.00E-07 111.4 0.317 0 0.317 1.7 1.2 2.1 0.8 2.2 6.97 0.91 0.2 2.88 50.7 4 -9999 -9999 -9999 -9999 -9999 0.147 1.6 0 634 4920 5060 2116 634 40 6.98 0.90
1.9 6.234 -1.9 66.4 5.85 5.91 0.07 1.19 14.18 1 4 4 4 1.00E-07 111.4 0.353 0 0.353 1.68 2.8 4.8 1.6 4.3 15.73 1.26 0.08 2.63 36.8 4 -9999 -9999 -9999 -9999 -9999 0.371 4.9 0 706 11700 11820 2116 706 140 15.74 1.26
2.1 6.89 -2.1 65.7 5.96 5.97 0.11 1.85 2.18 4 4 5 5 5.00E-07 114.6 0.391 0 0.391 1.6 3.8 6.1 1.7 4.2 14.28 1.98 0.01 2.77 44.1 4 -9999 -9999 -9999 -9999 -9999 0.372 4.2 0 782 11920 11940 2116 782 220 14.27 1.97
2.3 7.546 -2.3 65.1 11.72 11.72 0.13 1.13 -1.67 6 5 6 5 5.00E-05 114.6 0.428 0 0.428 1.53 4.5 6.9 3 4.7 26.37 1.18 0 2.57 34.1 5 30 34 -0.07 -9999 -9999 0.752 10 0 856 23440 23440 2116 856 260 26.38 1.15
2.5 8.202 -2.5 64.4 4.79 4.79 0.09 1.88 -0.77 4 3 4 4 5.00E-07 114.6 0.466 0 0.466 1.47 3.1 4.5 1.5 3 9.28 2.09 -0.01 2.94 54.4 4 -9999 -9999 -9999 -9999 -9999 0.288 2.3 0 932 9580 9580 2116 932 180 9.28 2.08
2.7 8.858 -2.7 63.7 1.72 1.83 0.03 1.64 22.45 1 3 2 3 1.00E-07 111.4 0.503 0 0.503 1.41 0.9 1.2 0.8 1.2 2.64 2.27 0.53 3.43 92.6 3 -9999 -9999 -9999 -9999 -9999 0.088 0.7 0 1006 3440 3660 2116 1006 60 2.64 2.26
2.9 9.514 -2.9 63.1 8.56 8.6 0.13 1.52 8.63 5 4 5 5 5.00E-06 114.6 0.54 0 0.54 1.36 4.1 5.6 2.4 4.3 14.93 1.62 0.03 2.7 40.7 4 -9999 -9999 -9999 -9999 -9999 0.537 4.5 0 1080 17120 17200 2116 1080 260 14.93 1.61
3.1 10.17 -3.1 62.4 7.76 7.77 0.14 1.84 0.99 5 4 5 5 5.00E-06 114.6 0.577 0 0.577 1.32 3.7 4.9 2.3 3.8 12.45 1.99 0 2.82 47.1 4 -9999 -9999 -9999 -9999 -9999 0.479 3.5 0 1154 15520 15540 2116 1154 280 12.47 1.95
3.3 10.827 -3.3 61.8 8.35 8.35 0.13 1.53 -0.29 5 4 5 5 5.00E-06 114.6 0.615 0 0.615 1.28 4 5.1 2.4 3.7 12.58 1.65 0 2.77 44.4 4 -9999 -9999 -9999 -9999 -9999 0.516 3.5 0 1230 16700 16700 2116 1230 260 12.58 1.68
3.5 11.483 -3.5 61.1 10.04 10.07 0.14 1.37 5.96 5 4 5 5 5.00E-06 114.6 0.653 0 0.653 1.24 4.8 6 2.7 4.1 14.43 1.46 0.02 2.69 40.1 4 -9999 -9999 -9999 -9999 -9999 0.628 4.3 0 1306 20080 20140 2116 1306 280 14.42 1.49
3.7 12.139 -3.7 60.5 10.54 10.54 0.15 1.45 -0.18 5 4 6 5 5.00E-06 114.6 0.69 0 0.69 1.2 5 6.1 2.9 4.1 14.27 1.55 0 2.71 41.1 4 -9999 -9999 -9999 -9999 -9999 0.657 4.2 0 1380 21080 21080 2116 1380 300 14.28 1.52
3.9 12.795 -3.9 59.8 10.05 10.05 0.18 1.77 -0.08 5 4 6 5 5.00E-06 114.6 0.728 0 0.728 1.17 4.8 5.6 2.9 3.8 12.8 1.91 0 2.8 45.9 4 -9999 -9999 -9999 -9999 -9999 0.621 3.6 0 1456 20100 20100 2116 1456 360 12.80 1.93
4.1 13.451 -4.1 59.1 12.14 12.16 0.16 1.32 5.23 6 4 6 5 5.00E-05 114.6 0.765 0 0.765 1.14 4.7 5.3 3.3 4.2 14.89 1.41 0.01 2.67 39.1 4 30 32 -0.03 -9999 -9999 0.76 4.5 0 1530 24280 24320 2116 1530 320 14.90 1.40
4.3 14.107 -4.3 58.5 8.22 8.24 0.13 1.52 3.11 5 4 5 4 5.00E-06 114.6 0.803 0 0.803 1.12 3.9 4.4 2.5 2.9 9.26 1.68 0.01 2.89 51.5 4 -9999 -9999 -9999 -9999 -9999 0.496 2.3 0 1606 16440 16480 2116 1606 260 9.26 1.75
4.5 14.764 -4.5 57.8 8.01 8.05 0.16 1.93 7.12 5 3 5 4 5.00E-06 114.6 0.841 0 0.841 1.09 3.9 4.2 2.6 2.9 8.57 2.16 0.03 2.97 56.8 3 -9999 -9999 -9999 -9999 -9999 0.48 2.1 0 1682 16020 16100 2116 1682 320 8.57 2.22
4.7 15.42 -4.7 57.2 8.24 8.29 0.16 1.96 10.82 5 3 5 4 5.00E-06 114.6 0.878 0 0.878 1.07 4 4.2 2.7 2.8 8.44 2.2 0.05 2.98 57.5 3 -9999 -9999 -9999 -9999 -9999 0.494 2 0 1756 16480 16580 2116 1756 320 8.44 2.16
4.9 16.076 -4.9 56.5 2.81 2.98 0.09 3.11 36.53 3 3 3 2 5.00E-08 111.4 0.915 0 0.915 1.05 2.9 3 1.6 1.3 2.26 4.49 0.55 3.64 100 2 -9999 -9999 -9999 -9999 -9999 0.138 0.6 0 1830 5620 5960 2116 1830 180 2.26 4.36
5.1 16.732 -5.1 55.9 2.41 2.72 0.06 2.03 66.08 1 3 1 1 1.00E-07 111.4 0.952 0 0.952 1.03 1.3 1.3 1.5 1 1.86 3.12 1.17 3.63 100 2 -9999 -9999 -9999 -9999 -9999 0.118 0.6 0 1904 4820 5440 2116 1904 120 1.86 3.39
5.3 17.388 -5.3 55.2 3.21 3.47 0.08 2.39 54.74 3 3 3 3 5.00E-08 111.4 0.988 0 0.988 1.01 3.3 3.3 1.7 1.3 2.51 3.34 0.69 3.53 100 3 -9999 -9999 -9999 -9999 -9999 0.165 0.7 0 1976 6420 6940 2116 1976 160 2.51 3.22
5.5 18.044 -5.5 54.6 6.9 7.06 0.15 2.1 33.46 4 3 4 3 5.00E-07 114.6 1.025 0 1.025 0.99 4.5 4.4 2.5 2.2 5.88 2.45 0.17 3.14 68.7 3 -9999 -9999 -9999 -9999 -9999 0.402 1.3 0 2050 13800 14120 2116 2050 300 5.89 2.49
5.7 18.701 -5.7 53.9 2.76 2.98 0.1 3.45 46.14 3 2 3 3 5.00E-08 111.4 1.062 0 1.062 0.97 2.9 2.8 1.8 1.2 1.8 5.36 0.75 3.76 100 2 -9999 -9999 -9999 -9999 -9999 0.128 0.6 0 2124 5520 5960 2116 2124 200 1.81 5.21
5.9 19.357 -5.9 53.2 4.06 4.31 0.09 1.97 54.96 4 3 3 3 5.00E-07 114.6 1.1 0.005 1.095 0.96 2.8 2.6 1.9 1.3 2.94 2.65 0.53 3.42 91.7 3 -9999 -9999 -9999 -9999 -9999 0.214 0.7 10 2200 8120 8620 2116 2190 180 2.93 2.80
6.1 20.013 -6.1 52.6 3.21 3.5 0.09 2.58 61.94 3 3 3 3 5.00E-08 111.4 1.137 0.025 1.111 0.95 3.3 3.2 1.9 1.2 2.12 3.82 0.81 3.62 100 2 -9999 -9999 -9999 -9999 -9999 0.157 0.6 51 2274 6420 7000 2116 2223 180 2.13 3.81
6.3 20.669 -6.3 51.9 6.98 7.14 0.16 2.25 34.84 4 3 4 3 5.00E-07 114.6 1.174 0.046 1.128 0.94 4.6 4.3 2.7 2.1 5.29 2.69 0.17 3.2 73.3 3 -9999 -9999 -9999 -9999 -9999 0.398 1.2 92 2348 13960 14280 2116 2256 320 5.29 2.68
6.5 21.325 -6.5 51.3 9.49 9.58 0.18 1.91 19.55 5 3 5 4 5.00E-06 114.6 1.211 0.066 1.145 0.93 4.6 4.3 3.2 2.5 7.31 2.19 0.06 3.04 61 3 -9999 -9999 -9999 -9999 -9999 0.558 1.7 133 2422 18980 19160 2116 2289 360 7.31 2.15
6.7 21.981 -6.7 50.6 16.46 16.5 0.24 1.44 7.66 6 4 6 5 5.00E-05 114.6 1.249 0.087 1.162 0.93 6.3 5.9 4.6 3.8 13.13 1.56 0.01 2.74 42.8 4 30 30 -0.03 -9999 -9999 1.017 3.7 174 2498 32920 33000 2116 2324 480 13.12 1.57
6.9 22.638 -6.9 50.0 11.61 11.68 0.32 2.73 14.35 5 3 5 4 5.00E-06 114.6 1.286 0.107 1.179 0.92 5.6 5.2 3.9 3.1 8.81 3.06 0.03 3.05 61.7 3 -9999 -9999 -9999 -9999 -9999 0.693 2.1 215 2572 23220 23360 2116 2357 640 8.82 3.08
7.1 23.294 -7.1 49.3 8.35 8.59 0.16 1.9 51.34 5 3 4 3 5.00E-06 114.6 1.324 0.128 1.196 0.91 4.1 3.8 3 2.2 6.08 2.24 0.2 3.11 66.3 3 -9999 -9999 -9999 -9999 -9999 0.485 1.4 255 2648 16700 17180 2116 2393 320 6.07 2.20
7.3 23.95 -7.3 48.7 16.04 16.09 0.26 1.64 10.7 6 4 6 5 5.00E-05 114.6 1.362 0.148 1.213 0.91 6.2 5.6 4.6 3.7 12.14 1.79 0.01 2.8 46.2 4 30 30 -0.03 -9999 -9999 0.982 3.3 296 2724 32080 32180 2116 2428 520 12.13 1.77
7.5 24.606 -7.5 48.0 13.85 13.9 0.28 1.98 11.18 5 3 6 4 5.00E-06 114.6 1.399 0.169 1.23 0.9 6.7 6 4.3 3.3 10.16 2.21 0.01 2.92 53.1 4 -9999 -9999 -9999 -9999 -9999 0.833 2.6 337 2798 27700 27800 2116 2461 560 10.16 2.24
7.7 25.262 -7.7 47.3 20.75 20.73 0.2 0.97 -3.42 6 4 7 5 5.00E-05 114.6 1.437 0.189 1.248 0.9 7.9 7.1 5.2 4.8 15.46 1.04 -0.02 2.53 32.2 5 30 32 -0.01 -9999 -9999 1.286 4.8 378 2874 41500 41460 2116 2496 400 15.46 1.04
7.9 25.918 -7.9 46.7 19.35 19.36 0.2 1.02 0.21 6 4 6 5 5.00E-05 114.6 1.474 0.21 1.265 0.89 7.4 6.6 5.1 3.9 14.14 1.11 -0.01 2.64 37.4 4 30 32 -0.01 -9999 -9999 1.192 4.2 419 2948 38700 38720 2116 2529 400 14.15 1.12
8.1 26.574 -8.1 46.0 19.42 19.44 0.27 1.37 4.12 6 4 7 5 5.00E-05 114.6 1.512 0.23 1.282 0.88 7.4 6.6 5.3 4 13.99 1.48 -0.01 2.71 40.9 4 30 32 -0.03 -9999 -9999 1.195 4.1 460 3024 38840 38880 2116 2564 540 13.99 1.51
8.3 27.231 -8.3 45.4 9.92 10.1 0.12 1.22 39.56 5 3 5 3 5.00E-06 114.6 1.55 0.251 1.299 0.88 4.8 4.2 3.2 2.2 6.58 1.44 0.12 2.99 57.7 3 -9999 -9999 -9999 -9999 -9999 0.57 1.5 501 3100 19840 20200 2116 2599 240 6.58 1.40
8.5 27.887 -8.5 44.7 12.18 12.35 0.24 1.91 35.72 5 3 5 4 5.00E-06 114.6 1.587 0.271 1.316 0.87 5.9 5.2 4 2.8 8.18 2.19 0.08 3 58.2 3 -9999 -9999 -9999 -9999 -9999 0.718 1.9 542 3174 24360 24700 2116 2632 480 8.18 2.23
8.7 28.543 -8.7 44.1 18.21 18.29 0.27 1.48 18.29 6 4 6 5 5.00E-05 114.6 1.625 0.292 1.333 0.87 7 6.1 5.2 3.7 12.5 1.62 0.02 2.77 44.3 4 30 30 -0.02 -9999 -9999 1.111 3.5 583 3250 36420 36580 2116 2667 540 12.50 1.62
8.9 29.199 -8.9 43.4 12.71 12.86 0.28 2.2 30.57 5 3 5 4 5.00E-06 114.6 1.662 0.312 1.35 0.86 6.2 5.3 4.2 2.8 8.29 2.53 0.06 3.02 60.1 3 -9999 -9999 -9999 -9999 -9999 0.746 2 624 3324 25420 25720 2116 2700 560 8.29 2.50
9.1 29.855 -9.1 42.7 7.78 8.02 0.24 3 50.46 4 3 4 3 5.00E-07 114.6 1.7 0.333 1.367 0.86 5.1 4.4 3.3 2 4.62 3.81 0.2 3.33 83.9 3 -9999 -9999 -9999 -9999 -9999 0.421 1 665 3400 15560 16040 2116 2735 480 4.62 3.80
9.3 30.511 -9.3 42.1 10.48 10.8 0.19 1.72 68.77 5 3 4 3 5.00E-06 114.6 1.738 0.353 1.384 0.85 5.2 4.4 3.6 2.3 6.55 2.05 0.2 3.06 62.9 3 -9999 -9999 -9999 -9999 -9999 0.604 1.5 706 3476 20960 21600 2116 2770 380 6.54 2.10
9.5 31.168 -9.5 41.4 11.4 11.58 0.28 2.42 37.39 5 3 5 4 5.00E-06 114.6 1.775 0.374 1.401 0.84 5.5 4.7 4 2.5 6.99 2.86 0.08 3.12 66.6 3 -9999 -9999 -9999 -9999 -9999 0.654 1.6 747 3550 22800 23160 2116 2803 560 7.00 2.86
9.7 31.824 -9.7 40.8 5.33 5.74 0.18 3.19 87.22 3 3 3 3 5.00E-08 111.4 1.812 0.394 1.418 0.84 5.5 4.6 2.9 1.5 2.77 4.66 0.59 3.57 100 3 -9999 -9999 -9999 -9999 -9999 0.262 0.7 788 3624 10660 11480 2116 2836 360 2.77 4.58
9.9 32.48 -9.9 40.1 4.85 5.13 0.11 2.05 58.2 4 3 3 3 5.00E-07 114.6 1.849 0.415 1.435 0.83 3.3 2.7 2.6 1.2 2.28 3.21 0.43 3.56 100 3 -9999 -9999 -9999 -9999 -9999 0.219 0.6 829 3698 9700 10260 2116 2869 220 2.29 3.35

10.1 33.136 -10.1 39.5 5.67 6.1 0.08 1.23 92.75 1 3 3 3 1.00E-07 111.4 1.886 0.435 1.451 0.83 2.9 2.4 2.5 1.3 2.91 1.78 0.58 3.35 85.1 3 -9999 -9999 -9999 -9999 -9999 0.281 0.7 870 3772 11340 12200 2116 2902 160 2.90 1.90
10.3 33.792 -10.3 38.8 5.09 5.58 0.08 1.44 103.22 1 3 3 3 1.00E-07 111.4 1.923 0.456 1.467 0.83 2.7 2.2 2.5 1.2 2.49 2.2 0.76 3.45 94 3 -9999 -9999 -9999 -9999 -9999 0.244 0.7 911 3846 10180 11160 2116 2935 160 2.49 2.19
10.5 34.448 -10.5 38.2 4.69 5.18 0.07 1.31 103.77 1 3 3 3 1.00E-07 111.4 1.959 0.476 1.483 0.82 2.5 2 2.4 1.1 2.17 2.1 0.86 3.49 98.2 3 -9999 -9999 -9999 -9999 -9999 0.215 0.6 951 3918 9380 10360 2116 2967 140 2.17 2.17
10.7 35.105 -10.7 37.5 4.6 5.1 0.09 1.82 107.27 4 3 3 3 5.00E-07 114.6 1.997 0.497 1.5 0.82 3.3 2.7 2.6 1.1 2.07 2.99 0.92 3.58 100 3 -9999 -9999 -9999 -9999 -9999 0.207 0.6 992 3994 9200 10200 2116 3002 180 2.07 2.90
10.9 35.761 -10.9 36.8 5.38 5.83 0.09 1.5 95.67 1 3 3 3 1.00E-07 111.4 2.034 0.517 1.517 0.81 2.8 2.3 2.6 1.2 2.5 2.31 0.65 3.46 94.8 3 -9999 -9999 -9999 -9999 -9999 0.253 0.7 1033 4068 10760 11660 2116 3035 180 2.50 2.37
11.1 36.417 -11.1 36.2 4.77 5.28 0.09 1.76 108.42 4 3 3 3 5.00E-07 114.6 2.071 0.538 1.533 0.81 3.4 2.7 2.7 1.1 2.09 2.89 0.89 3.57 100 3 -9999 -9999 -9999 -9999 -9999 0.214 0.6 1074 4142 9540 10560 2116 3068 180 2.09 2.80
11.3 37.073 -11.3 35.5 4.79 5.36 0.06 1.08 120.37 1 3 3 3 1.00E-07 111.4 2.108 0.558 1.55 0.8 2.6 2.1 2.5 1 2.1 1.77 0.99 3.47 96.5 3 -9999 -9999 -9999 -9999 -9999 0.217 0.6 1115 4216 9580 10720 2116 3101 120 2.10 1.85
11.5 37.729 -11.5 34.9 5.19 5.67 0.08 1.46 103.51 1 3 3 3 1.00E-07 111.4 2.144 0.579 1.566 0.8 2.7 2.2 2.7 1.1 2.25 2.34 0.75 3.5 98.9 3 -9999 -9999 -9999 -9999 -9999 0.235 0.6 1156 4288 10380 11340 2116 3132 160 2.25 2.27
11.7 38.385 -11.7 34.2 4.52 5.09 0.07 1.28 121.89 1 3 3 1 1.00E-07 111.4 2.181 0.599 1.582 0.8 2.4 1.9 2.6 1 1.84 2.24 1.1 3.57 100 3 -9999 -9999 -9999 -9999 -9999 0.194 0.6 1197 4362 9040 10180 2116 3165 140 1.84 2.41
11.9 39.042 -11.9 33.6 4.65 5.2 0.08 1.45 116.99 1 3 3 1 1.00E-07 111.4 2.217 0.62 1.598 0.79 2.5 2 2.7 1 1.86 2.52 1.02 3.59 100 3 -9999 -9999 -9999 -9999 -9999 0.199 0.6 1238 4434 9300 10400 2116 3196 160 1.87 2.68
12.1 39.698 -12.1 32.9 5.78 6.32 0.12 1.9 115.29 4 3 3 3 5.00E-07 114.6 2.254 0.64 1.614 0.79 4 3.2 3 1.2 2.52 2.96 0.73 3.5 100 3 -9999 -9999 -9999 -9999 -9999 0.271 0.7 1279 4508 11560 12640 2116 3229 240 2.52 2.95
12.3 40.354 -12.3 32.2 4.87 5.49 0.08 1.46 132.1 1 3 3 1 1.00E-07 111.4 2.291 0.66 1.631 0.78 2.6 2.1 2.8 1 1.96 2.51 1.08 3.57 100 3 -9999 -9999 -9999 -9999 -9999 0.213 0.6 1320 4582 9740 10980 2116 3262 160 1.96 2.50
12.5 41.01 -12.5 31.6 4.58 5.22 0.05 0.96 135.3 1 3 1 1 1.00E-07 111.4 2.328 0.681 1.647 0.78 2.5 1.9 2.6 0.9 1.75 1.73 1.23 3.54 100 3 -9999 -9999 -9999 -9999 -9999 0.193 0.6 1361 4656 9160 10440 2116 3295 100 1.76 1.73
12.7 41.666 -12.7 30.9 4.86 5.51 0.06 1 138.94 1 3 3 1 1.00E-07 111.4 2.365 0.701 1.663 0.78 2.6 2 2.6 0.9 1.89 1.75 1.16 3.51 100 3 -9999 -9999 -9999 -9999 -9999 0.21 0.6 1402 4730 9720 11020 2116 3328 120 1.89 1.91
12.9 42.322 -12.9 30.3 5.26 5.89 0.06 1.02 136.02 1 3 3 1 1.00E-07 111.4 2.401 0.722 1.679 0.77 2.8 2.2 2.7 1 2.08 1.72 1.01 3.47 96.3 3 -9999 -9999 -9999 -9999 -9999 0.233 0.6 1443 4802 10520 11780 2116 3359 120 2.08 1.72
13.1 42.978 -13.1 29.6 5.13 5.82 0.06 0.95 147.34 1 3 3 1 1.00E-07 111.4 2.438 0.742 1.695 0.77 2.8 2.1 2.7 1 1.99 1.63 1.14 3.48 96.9 3 -9999 -9999 -9999 -9999 -9999 0.225 0.6 1484 4876 10260 11640 2116 3392 120 1.99 1.77
13.3 43.635 -13.3 29.0 5.08 5.75 0.06 1.05 142.87 1 3 3 1 1.00E-07 111.4 2.474 0.763 1.711 0.76 2.8 2.1 2.8 1 1.92 1.84 1.13 3.52 100 3 -9999 -9999 -9999 -9999 -9999 0.218 0.6 1525 4948 10160 11500 2116 3423 120 1.91 1.83
13.5 44.291 -13.5 28.3 5.46 5.98 0.17 2.77 110.54 3 2 3 3 5.00E-08 111.4 2.511 0.783 1.727 0.76 5.7 4.4 3.4 1.2 2.01 4.77 0.77 3.69 100 2 -9999 -9999 -9999 -9999 -9999 0.231 0.6 1566 5022 10920 11960 2116 3456 340 2.01 4.90
13.7 44.947 -13.7 27.7 5.7 6.1 0.1 1.64 86.14 4 3 3 2 5.00E-07 114.6 2.548 0.804 1.744 0.76 3.9 3 3.1 1.1 2.04 2.82 0.53 3.57 100 3 -9999 -9999 -9999 -9999 -9999 0.237 0.6 1607 5096 11400 12200 2116 3489 200 2.04 2.82
13.9 45.603 -13.9 27.0 5.74 6.4 0.08 1.21 140.68 1 3 3 3 1.00E-07 111.4 2.585 0.824 1.761 0.75 3.1 2.3 3 1.1 2.16 2.04 0.94 3.49 97.8 3 -9999 -9999 -9999 -9999 -9999 0.254 0.6 1648 5170 11480 12800 2116 3522 160 2.17 2.10
14.1 46.259 -14.1 26.3 5.72 6.38 0.08 1.18 141 1 3 3 3 1.00E-07 111.4 2.621 0.845 1.777 0.75 3.1 2.3 3 1 2.11 2 0.95 3.49 98.3 3 -9999 -9999 -9999 -9999 -9999 0.25 0.6 1688 5242 11440 12760 2116 3554 160 2.12 2.13
14.3 46.915 -14.3 25.7 5.92 6.57 0.08 1.15 137.52 1 3 3 3 1.00E-07 111.4 2.658 0.865 1.793 0.75 3.1 2.3 3 1 2.18 1.92 0.88 3.47 96.5 3 -9999 -9999 -9999 -9999 -9999 0.261 0.6 1729 5316 11840 13140 2116 3587 160 2.18 2.04
14.5 47.572 -14.5 25.0 5.88 6.54 0.08 1.19 142.05 1 3 3 3 1.00E-07 111.4 2.695 0.886 1.809 0.74 3.1 2.3 3.1 1 2.13 2.02 0.92 3.49 98.2 3 -9999 -9999 -9999 -9999 -9999 0.257 0.6 1770 5390 11760 13080 2116 3620 160 2.12 2.08
14.7 48.228 -14.7 24.4 6.1 6.84 0.09 1.32 157.57 1 3 3 3 1.00E-07 111.4 2.731 0.906 1.825 0.74 3.3 2.4 3.2 1.1 2.25 2.2 0.98 3.49 97.7 3 -9999 -9999 -9999 -9999 -9999 0.274 0.6 1811 5462 12200 13680 2116 3651 180 2.25 2.19
14.9 48.884 -14.9 23.7 6.72 7.46 0.1 1.28 157.23 5 3 3 3 5.00E-06 114.6 2.768 0.927 1.841 0.74 3.6 2.6 3.3 1.2 2.55 2.03 0.85 3.42 91.8 3 -9999 -9999 -9999 -9999 -9999 0.313 0.7 1852 5536 13440 14920 2116 3684 200 2.55 2.13
15.1 49.54 -15.1 23.1 6.63 7.4 0.09 1.15 164.79 1 3 3 3 1.00E-07 111.4 2.805 0.947 1.858 0.73 3.5 2.6 3.2 1.1 2.47 1.85 0.91 3.42 91.3 3 -9999 -9999 -9999 -9999 -9999 0.306 0.7 1893 5610 13260 14800 2116 3717 180 2.47 1.96
15.3 50.196 -15.3 22.4 8.29 9.04 0.15 1.61 161.29 5 3 3 3 5.00E-06 114.6 2.842 0.968 1.875 0.73 4.3 3.2 3.8 1.4 3.31 2.34 0.66 3.35 85.4 3 -9999 -9999 -9999 -9999 -9999 0.413 0.8 1934 5684 16580 18080 2116 3750 300 3.31 2.42
15.5 50.852 -15.5 21.7 12.93 13.38 0.38 2.83 94.54 5 3 4 3 5.00E-06 114.6 2.88 0.988 1.892 0.73 6.4 4.7 5.1 2.2 5.55 3.61 0.19 3.25 77.3 3 -9999 -9999 -9999 -9999 -9999 0.7 1.2 1975 5760 25860 26760 2116 3785 760 5.55 3.62
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CPTU‐613 Liquefaction Analysis

text

006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐613 Liquefaction Analysis

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75  Col‐76   Col‐77   Col‐78   Col‐79   Col‐80   Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel  No f crest accel = No if crest accel = (%) (%) Nkt 1.1 No f crest accel 
2.0 Amplification 2 0.08 Amplification 2 10.5 0.08 Amplification 2

1.07 65.67 0.33 1.81 148.32 0.33 1.49 Granular 58.78 7.67 17.32 65.80 5.00 1.81 1.11 73.33 0.12 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.08 0.9075 11.05 5.54 8 2.6 1726 1.1 0.08 0.93 28.57 1.11 31.75 443.73 222.60
1.56 63.90 0.91 2.04 115.44 0.91 1.84 Granular 19.24 4.39 7.92 64.13 4.00 2.04 1.35 86.88 0.14 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.08 0.9000 9.48 4.79 14 2.6 2936 1.1 0.08 0.93 15.91 1.11 17.67 247.30 124.88
1.69 54.57 0.93 2.10 88.74 0.93 1.93 Granular 11.38 3.37 5.49 54.87 2.00 2.10 1.46 80.08 0.13 1.00 0.22 0.07 0.14 0.7 2.2 2.07 0.08 0.9000 7.35 3.74 16 2.6 3260 1.1 0.08 0.93 10.45 1.11 11.61 162.63 82.67
1.83 45.31 1.01 2.19 68.81 1.01 2.04 Granular 8.08 2.84 4.32 45.66 2.00 2.19 1.64 74.77 0.12 1.00 0.21 0.07 0.14 0.7 2.2 1.87 0.08 0.9000 6.18 3.16 19 2.6 3213 1.1 0.08 0.93 7.31 1.11 8.12 113.96 58.32
2.00 37.24 1.27 2.32 53.81 1.27 2.19 Granular 6.30 2.51 3.63 37.64 2.00 2.32 2.00 75.27 0.12 1.00 0.21 0.07 0.14 0.7 2.2 1.74 0.08 0.9000 5.78 2.98 23 2.6 2991 1.1 0.08 0.93 5.30 1.11 5.89 82.84 42.68
2.30 21.47 1.70 2.58 29.78 1.70 2.47 Granular 5.14 2.27 3.14 21.91 2.00 2.58 3.22 70.66 0.11 0.99 0.21 0.07 0.14 0.7 2.2 1.63 0.08 0.9000 5.14 2.67 35 2.6 1909 1.1 0.08 0.93 2.76 1.11 3.07 43.20 22.41
2.03 27.07 0.73 2.31 36.33 0.73 2.20 Granular 4.35 2.09 2.80 27.55 2.00 2.31 1.97 54.33 0.09 0.99 0.21 0.07 0.14 0.7 2.2 1.55 0.08 0.9000 4.12 2.15 23 2.6 2615 1.1 0.08 0.93 3.21 1.11 3.56 50.23 26.24
2.51 11.78 1.40 2.76 15.36 1.40 2.66 Very Silty 3.78 1.94 2.54 16.04 2.00 2.66 3.73 59.74 0.10 0.99 0.21 0.07 0.13 0.7 2.2 1.49 0.08 0.9000 4.16 2.19 38 2.6 1221 1.1 0.08 0.93 1.30 1.11 1.44 20.39 10.72
2.88 3.82 0.90 3.12 4.86 0.90 3.02 Clayey 3.34 1.83 2.32 7.98 2.00 2.88 5.48 43.74 0.08 0.99 0.21 0.07 0.13 0.7 2.2 1.44 0.08 0.9000 3.14 1.66 51 2.6 422 1.1 0.08 0.93 0.40 1.11 0.44 6.23 3.30
2.63 9.09 1.26 2.84 11.33 1.26 2.75 Clayey 3.00 1.73 2.16 16.74 2.00 2.63 3.51 58.70 0.10 0.99 0.21 0.07 0.13 0.7 2.2 1.39 0.08 0.9000 3.85 2.05 37 2.6 1058 1.1 0.08 0.93 0.89 1.11 0.99 14.06 7.50
2.77 8.67 1.97 2.95 10.58 1.97 2.88 Clayey 2.71 1.64 2.01 15.27 2.00 2.77 4.51 68.88 0.11 0.99 0.20 0.07 0.13 0.7 2.2 1.35 0.08 0.9000 4.18 2.25 44 2.6 1063 1.1 0.08 0.93 0.81 1.11 0.90 12.76 6.86
2.42 16.78 1.15 2.59 20.11 1.15 2.52 Granular 2.47 1.57 1.88 17.42 2.00 2.59 3.24 56.36 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.31 0.08 0.9000 3.57 1.93 35 2.6 2151 1.1 0.08 0.93 1.50 1.11 1.66 23.64 12.79
2.94 6.16 2.08 3.09 7.26 2.08 3.03 Clayey 2.27 1.51 1.78 10.28 2.00 2.94 6.07 62.44 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.28 0.08 0.9000 3.70 2.01 54 2.6 824 1.1 0.08 0.93 0.53 1.11 0.59 8.33 4.54
3.43 1.82 2.26 3.58 2.11 2.26 3.52 Clayey 2.10 1.45 1.68 3.64 2.00 3.43 12.86 46.79 0.08 0.98 0.20 0.07 0.13 0.7 2.2 1.25 0.08 0.9000 2.84 1.56 93 2.6 253 1.1 0.08 0.93 0.15 1.11 0.17 2.37 1.30
2.70 10.66 1.61 2.83 12.20 1.61 2.78 Clayey 1.96 1.40 1.60 15.93 2.00 2.70 4.02 64.07 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.22 0.08 0.9000 3.61 2.00 41 2.6 1535 1.1 0.08 0.93 0.85 1.11 0.94 13.43 7.42
2.81 9.21 1.95 2.93 10.39 1.95 2.88 Clayey 1.83 1.35 1.53 13.47 2.00 2.81 4.90 65.97 0.11 0.98 0.20 0.07 0.13 0.7 2.2 1.20 0.08 0.9000 3.62 2.02 47 2.6 1370 1.1 0.08 0.93 0.71 1.11 0.79 11.23 6.25
2.78 9.59 1.68 2.88 10.69 1.68 2.84 Clayey 1.72 1.31 1.46 13.58 2.00 2.78 4.59 62.28 0.10 0.98 0.20 0.07 0.12 0.7 2.2 1.18 0.08 0.9000 3.42 1.92 45 2.6 1473 1.1 0.08 0.93 0.71 1.11 0.79 11.35 6.37
2.70 11.33 1.49 2.79 12.48 1.49 2.75 Clayey 1.62 1.27 1.40 15.42 2.00 2.70 3.98 61.40 0.10 0.98 0.19 0.07 0.12 0.7 2.2 1.16 0.08 0.9000 3.33 1.88 40 2.6 1794 1.1 0.08 0.93 0.82 1.11 0.91 13.03 7.36
2.71 11.53 1.52 2.79 12.56 1.52 2.75 Clayey 1.53 1.24 1.35 15.28 2.00 2.71 4.05 61.84 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.14 0.08 0.9000 3.29 1.88 41 2.6 1876 1.1 0.08 0.93 0.81 1.11 0.90 12.92 7.35
2.80 10.62 1.93 2.87 11.45 1.93 2.84 Clayey 1.45 1.21 1.30 13.80 2.00 2.80 4.80 66.24 0.11 0.97 0.19 0.07 0.12 0.7 2.2 1.12 0.08 0.9000 3.41 1.95 46 2.6 1776 1.1 0.08 0.93 0.73 1.11 0.81 11.60 6.66
2.67 12.67 1.40 2.73 13.51 1.40 2.71 Clayey 1.38 1.18 1.25 15.90 2.00 2.67 3.81 60.48 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.10 0.08 0.9000 3.16 1.83 39 2.6 2170 1.1 0.08 0.93 0.85 1.11 0.94 13.52 7.81
2.90 8.07 1.75 2.95 8.53 1.75 2.93 Clayey 1.32 1.15 1.21 10.26 2.00 2.90 5.69 58.40 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.09 0.08 0.9000 3.05 1.78 52 2.6 1417 1.1 0.08 0.93 0.53 1.11 0.58 8.42 4.90
2.98 7.64 2.22 3.02 8.00 2.22 3.01 Clayey 1.26 1.12 1.17 9.57 2.00 2.98 6.54 62.60 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.07 0.08 0.9000 3.15 1.85 57 2.6 1373 1.1 0.08 0.93 0.49 1.11 0.54 7.80 4.58
2.98 7.69 2.16 3.02 7.98 2.16 3.00 Clayey 1.21 1.10 1.14 9.44 2.00 2.98 6.53 61.68 0.10 0.97 0.19 0.07 0.12 0.7 2.2 1.06 0.08 0.9000 3.08 1.82 57 2.6 1412 1.1 0.08 0.93 0.48 1.11 0.53 7.69 4.55
3.63 2.10 4.36 3.66 2.16 4.36 3.65 Clayey 1.16 1.08 1.11 3.26 2.00 3.63 16.57 53.98 0.09 0.97 0.18 0.07 0.12 0.7 2.2 1.04 0.08 0.9000 2.83 1.69 100 2.6 393 1.1 0.08 0.93 0.13 1.11 0.14 2.06 1.23
3.65 1.76 3.39 3.67 1.80 3.39 3.66 Clayey 1.11 1.05 1.08 2.86 2.00 3.65 16.97 48.49 0.08 0.96 0.18 0.07 0.11 0.7 2.2 1.03 0.08 0.9000 2.43 1.46 100 2.6 337 1.1 0.08 0.93 0.11 1.11 0.12 1.70 1.02
3.52 2.43 3.22 3.54 2.46 3.22 3.53 Clayey 1.07 1.03 1.05 3.51 2.00 3.52 14.51 50.97 0.09 0.96 0.18 0.07 0.11 0.7 2.2 1.02 0.08 0.9000 2.71 1.64 100 2.6 473 1.1 0.08 0.93 0.14 1.11 0.16 2.30 1.39
3.15 5.80 2.49 3.15 5.83 2.49 3.15 Clayey 1.03 1.02 1.02 6.89 2.00 3.15 8.52 58.70 0.10 0.96 0.18 0.07 0.11 0.7 2.2 1.01 0.08 0.9000 2.87 1.75 69 2.6 1150 1.1 0.08 0.93 0.33 1.11 0.37 5.40 3.30
3.75 1.81 5.21 3.75 1.81 5.21 3.75 Clayey 1.00 1.00 1.00 2.81 2.00 3.75 19.17 53.79 0.09 0.96 0.18 0.07 0.11 0.7 2.2 1.00 0.08 0.9000 2.72 1.67 100 2.6 365 1.1 0.08 0.93 0.10 1.11 0.11 1.66 1.02
3.43 2.98 2.80 3.43 2.96 2.80 3.43 Clayey 0.97 0.98 0.98 3.94 2.00 3.43 12.93 50.88 0.09 0.96 0.18 0.07 0.11 0.7 2.2 0.99 0.08 0.9000 2.63 1.63 93 2.6 611 1.1 0.08 0.93 0.17 1.11 0.18 2.69 1.67
3.62 2.18 3.81 3.61 2.16 3.81 3.62 Clayey 0.95 0.98 0.97 3.15 2.00 3.62 16.43 51.73 0.09 0.96 0.18 0.07 0.11 0.7 2.2 0.99 0.08 0.9000 2.59 1.62 100 2.6 450 1.1 0.08 0.93 0.12 1.11 0.13 1.92 1.20
3.20 5.46 2.68 3.19 5.39 2.68 3.20 Clayey 0.94 0.97 0.96 6.33 2.00 3.20 9.30 58.84 0.10 0.96 0.17 0.07 0.11 0.7 2.2 0.98 0.08 0.9000 2.70 1.71 73 2.6 1136 1.1 0.08 0.93 0.30 1.11 0.33 4.69 2.96
3.03 7.60 2.15 3.02 7.49 2.15 3.02 Clayey 0.92 0.96 0.95 8.37 2.00 3.03 7.12 59.62 0.10 0.95 0.17 0.07 0.11 0.7 2.2 0.98 0.08 0.9000 2.67 1.70 61 2.6 1594 1.1 0.08 0.93 0.41 1.11 0.46 6.39 4.07
2.75 13.75 1.57 2.73 13.50 1.57 2.74 Clayey 0.91 0.95 0.94 14.20 2.00 2.75 4.34 61.64 0.10 0.95 0.17 0.07 0.11 0.7 2.2 0.97 0.08 0.9000 2.68 1.72 43 2.6 2905 1.1 0.08 0.93 0.74 1.11 0.83 11.32 7.26
3.05 9.31 3.08 3.03 9.11 3.08 3.04 Clayey 0.90 0.95 0.93 9.91 2.00 3.05 7.30 72.32 0.12 0.95 0.17 0.07 0.11 0.7 2.2 0.97 0.08 0.9000 2.98 1.93 62 2.6 1980 1.1 0.08 0.93 0.50 1.11 0.56 7.51 4.86
3.11 6.46 2.20 3.09 6.30 2.20 3.09 Clayey 0.88 0.94 0.92 7.18 2.00 3.11 8.03 57.64 0.10 0.95 0.17 0.07 0.11 0.7 2.2 0.96 0.08 0.9000 2.49 1.62 66 2.6 1384 1.1 0.08 0.93 0.34 1.11 0.38 5.11 3.33
2.80 13.00 1.77 2.78 12.64 1.77 2.79 Clayey 0.87 0.93 0.91 13.26 2.00 2.80 4.79 63.51 0.10 0.95 0.17 0.08 0.12 0.7 2.2 0.96 0.08 0.9000 2.60 1.71 46 2.6 2805 1.1 0.08 0.93 0.69 1.11 0.77 10.09 6.64
2.92 10.96 2.24 2.89 10.63 2.24 2.90 Clayey 0.86 0.93 0.90 11.30 2.00 2.92 5.91 66.73 0.11 0.94 0.17 0.08 0.12 0.7 2.2 0.96 0.08 0.9000 2.66 1.76 53 2.6 2381 1.1 0.08 0.93 0.58 1.11 0.64 8.36 5.55
2.59 16.79 1.04 2.56 16.25 1.04 2.58 Granular 0.85 0.92 0.89 18.04 2.00 2.56 3.10 56.02 0.10 0.94 0.16 0.08 0.12 0.7 2.2 0.95 0.08 0.9000 2.34 1.57 34 2.6 3675 1.1 0.08 0.93 0.88 1.11 0.97 12.59 8.43
2.64 15.46 1.12 2.61 14.92 1.12 2.62 Clayey 0.84 0.91 0.88 15.31 2.00 2.64 3.60 55.19 0.10 0.94 0.16 0.08 0.12 0.7 2.2 0.95 0.08 0.9000 2.29 1.55 38 2.6 3407 1.1 0.08 0.93 0.80 1.11 0.89 11.40 7.70
2.71 15.39 1.51 2.68 14.81 1.51 2.69 Clayey 0.83 0.91 0.87 15.16 2.00 2.71 4.09 61.97 0.10 0.94 0.16 0.08 0.12 0.7 2.2 0.94 0.08 0.9000 2.42 1.65 41 2.6 3415 1.1 0.08 0.93 0.79 1.11 0.88 11.17 7.62
2.98 7.29 1.40 2.94 7.00 1.40 2.96 Clayey 0.81 0.90 0.87 7.77 2.00 2.98 6.56 51.00 0.09 0.93 0.16 0.08 0.12 0.7 2.2 0.94 0.08 0.9000 2.16 1.49 57 2.6 1629 1.1 0.08 0.93 0.37 1.11 0.41 5.21 3.59
3.00 9.12 2.23 2.96 8.73 2.23 2.98 Clayey 0.80 0.90 0.86 9.38 2.00 3.00 6.74 63.28 0.10 0.93 0.16 0.08 0.12 0.7 2.2 0.94 0.08 0.9000 2.39 1.66 58 2.6 2050 1.1 0.08 0.93 0.46 1.11 0.52 6.43 4.46
2.77 14.03 1.62 2.73 13.40 1.62 2.74 Clayey 0.79 0.89 0.85 13.72 2.00 2.77 4.54 62.26 0.10 0.93 0.16 0.08 0.12 0.7 2.2 0.93 0.08 0.9000 2.34 1.64 44 2.6 3174 1.1 0.08 0.93 0.71 1.11 0.79 9.75 6.83
3.02 9.37 2.50 2.98 8.92 2.50 2.99 Clayey 0.78 0.89 0.84 9.53 2.00 3.02 6.98 66.50 0.11 0.92 0.16 0.08 0.12 0.7 2.2 0.93 0.08 0.9000 2.43 1.72 60 2.6 2133 1.1 0.08 0.93 0.47 1.11 0.52 6.43 4.54
3.33 5.25 3.80 3.29 4.99 3.80 3.30 Clayey 0.77 0.88 0.84 5.86 2.00 3.33 11.23 65.85 0.11 0.92 0.15 0.08 0.11 0.7 2.2 0.93 0.08 0.9000 2.39 1.70 84 2.6 1204 1.1 0.08 0.93 0.26 1.11 0.29 3.56 2.54
3.07 7.49 2.10 3.02 7.09 2.10 3.04 Clayey 0.76 0.87 0.83 7.80 2.00 3.07 7.55 58.87 0.10 0.92 0.15 0.08 0.11 0.7 2.2 0.92 0.08 0.9000 2.19 1.58 63 2.6 1726 1.1 0.08 0.93 0.37 1.11 0.41 5.01 3.61
3.11 8.05 2.86 3.06 7.61 2.86 3.08 Clayey 0.75 0.87 0.82 8.26 2.00 3.11 8.11 66.99 0.11 0.91 0.15 0.08 0.11 0.7 2.2 0.92 0.08 0.9000 2.37 1.73 67 2.6 1868 1.1 0.08 0.93 0.40 1.11 0.44 5.33 3.87
3.56 3.21 4.58 3.51 3.02 4.58 3.53 Clayey 0.75 0.86 0.81 4.05 2.00 3.56 15.30 61.92 0.10 0.91 0.15 0.08 0.11 0.7 2.2 0.92 0.08 0.9000 2.22 1.63 100 2.6 748 1.1 0.08 0.93 0.16 1.11 0.17 2.10 1.54
3.57 2.66 3.35 3.51 2.51 3.35 3.53 Clayey 0.74 0.86 0.81 3.58 2.00 3.57 15.35 54.88 0.10 0.91 0.15 0.08 0.11 0.7 2.2 0.91 0.08 0.9000 2.06 1.53 100 2.6 625 1.1 0.08 0.93 0.13 1.11 0.14 1.73 1.28
3.36 3.40 1.90 3.30 3.19 1.90 3.32 Clayey 0.73 0.85 0.80 4.20 2.00 3.36 11.66 49.01 0.08 0.90 0.15 0.08 0.11 0.7 2.2 0.91 0.08 0.9000 1.77 1.33 86 2.6 803 1.1 0.08 0.93 0.16 1.11 0.18 2.18 1.63
3.45 2.93 2.19 3.38 2.75 2.19 3.41 Clayey 0.72 0.85 0.80 3.80 2.00 3.45 13.13 49.93 0.08 0.90 0.15 0.08 0.11 0.7 2.2 0.91 0.08 0.9000 1.77 1.34 94 2.6 697 1.1 0.08 0.93 0.14 1.11 0.16 1.87 1.41
3.50 2.57 2.17 3.43 2.40 2.17 3.46 Clayey 0.71 0.84 0.79 3.49 2.00 3.50 14.07 49.12 0.08 0.89 0.14 0.08 0.11 0.7 2.2 0.90 0.08 0.9000 1.75 1.34 99 2.6 614 1.1 0.08 0.93 0.12 1.11 0.14 1.62 1.24
3.58 2.46 2.90 3.51 2.30 2.90 3.54 Clayey 0.70 0.84 0.78 3.40 2.00 3.58 15.51 52.70 0.09 0.89 0.14 0.08 0.11 0.7 2.2 0.90 0.08 0.9000 1.97 1.52 100 2.6 591 1.1 0.08 0.93 0.12 1.11 0.13 1.54 1.19
3.46 3.00 2.37 3.39 2.79 2.37 3.42 Clayey 0.70 0.84 0.78 3.84 2.00 3.46 13.39 51.43 0.09 0.89 0.14 0.08 0.11 0.7 2.2 0.90 0.08 0.9000 1.94 1.51 95 2.6 723 1.1 0.08 0.93 0.14 1.11 0.16 1.86 1.45
3.56 2.52 2.80 3.49 2.34 2.80 3.52 Clayey 0.69 0.83 0.77 3.44 2.00 3.56 15.29 52.62 0.09 0.88 0.14 0.08 0.11 0.7 2.2 0.89 0.08 0.9000 1.95 1.54 100 2.6 611 1.1 0.08 0.93 0.12 1.11 0.13 1.55 1.22
3.48 2.54 1.85 3.41 2.35 1.85 3.44 Clayey 0.68 0.83 0.77 3.46 2.00 3.48 13.75 47.53 0.08 0.88 0.14 0.09 0.11 0.7 2.2 0.89 0.08 0.9000 1.69 1.34 97 2.6 619 1.1 0.08 0.93 0.12 1.11 0.13 1.55 1.24
3.49 2.74 2.27 3.42 2.53 2.27 3.45 Clayey 0.68 0.82 0.76 3.62 2.00 3.49 13.96 50.55 0.09 0.87 0.14 0.09 0.11 0.7 2.2 0.89 0.08 0.9000 1.90 1.53 98 2.6 672 1.1 0.08 0.93 0.13 1.11 0.14 1.67 1.34
3.58 2.25 2.41 3.51 2.07 2.41 3.54 Clayey 0.67 0.82 0.75 3.22 2.00 3.58 15.67 50.39 0.09 0.86 0.14 0.09 0.10 0.7 2.2 0.89 0.08 0.9000 1.89 1.54 100 2.6 554 1.1 0.08 0.93 0.10 1.11 0.12 1.36 1.11
3.60 2.29 2.68 3.52 2.11 2.68 3.55 Clayey 0.66 0.81 0.75 3.25 2.00 3.60 15.97 51.96 0.09 0.86 0.13 0.09 0.10 0.7 2.2 0.88 0.08 0.9000 1.91 1.57 100 2.6 568 1.1 0.08 0.93 0.11 1.11 0.12 1.38 1.13
3.50 3.11 2.95 3.42 2.86 2.95 3.46 Clayey 0.66 0.81 0.74 3.91 2.00 3.50 14.15 55.39 0.10 0.85 0.13 0.09 0.10 0.7 2.2 0.88 0.08 0.9000 1.96 1.63 100 2.6 774 1.1 0.08 0.93 0.14 1.11 0.16 1.86 1.55
3.57 2.44 2.50 3.48 2.23 2.50 3.52 Clayey 0.65 0.81 0.74 3.37 2.00 3.57 15.32 51.58 0.09 0.85 0.13 0.09 0.10 0.7 2.2 0.88 0.08 0.9000 1.89 1.59 100 2.6 609 1.1 0.08 0.93 0.11 1.11 0.12 1.45 1.22
3.54 2.19 1.73 3.45 2.00 1.73 3.49 Clayey 0.64 0.80 0.73 3.17 2.00 3.54 14.83 46.98 0.08 0.84 0.13 0.09 0.10 0.7 2.2 0.88 0.08 0.9000 1.65 1.40 100 2.6 551 1.1 0.08 0.93 0.10 1.11 0.11 1.30 1.11
3.53 2.37 1.91 3.44 2.16 1.91 3.48 Clayey 0.64 0.80 0.73 3.31 2.00 3.53 14.62 48.40 0.08 0.84 0.13 0.08 0.10 0.7 2.2 0.87 0.08 0.9000 1.67 1.43 100 2.6 599 1.1 0.08 0.93 0.11 1.11 0.12 1.40 1.20
3.47 2.62 1.72 3.38 2.39 1.72 3.42 Clayey 0.63 0.79 0.72 3.51 2.00 3.47 13.59 47.64 0.08 0.83 0.13 0.08 0.10 0.7 2.2 0.87 0.08 0.9000 1.65 1.44 96 2.6 665 1.1 0.08 0.93 0.12 1.11 0.13 1.54 1.34
3.49 2.52 1.77 3.40 2.30 1.77 3.44 Clayey 0.62 0.79 0.72 3.43 2.00 3.49 13.98 47.97 0.08 0.82 0.13 0.08 0.10 0.7 2.2 0.87 0.08 0.9000 1.66 1.46 98 2.6 644 1.1 0.08 0.93 0.11 1.11 0.13 1.49 1.31
3.52 2.43 1.83 3.42 2.21 1.83 3.46 Clayey 0.62 0.79 0.71 3.36 2.00 3.52 14.38 48.32 0.08 0.82 0.12 0.08 0.10 0.7 2.2 0.87 0.08 0.9000 1.66 1.48 100 2.6 624 1.1 0.08 0.93 0.11 1.11 0.12 1.43 1.27
3.70 2.57 4.90 3.61 2.33 4.90 3.64 Clayey 0.61 0.78 0.71 3.46 2.00 3.70 18.02 62.36 0.10 0.81 0.12 0.08 0.09 0.7 2.2 0.86 0.08 0.9000 2.08 1.87 100 2.6 661 1.1 0.08 0.93 0.11 1.11 0.13 1.50 1.35
3.58 2.61 2.82 3.48 2.37 2.82 3.52 Clayey 0.61 0.78 0.70 3.50 2.00 3.58 15.50 54.21 0.09 0.80 0.12 0.08 0.09 0.7 2.2 0.86 0.08 0.9000 1.92 1.75 100 2.6 677 1.1 0.08 0.93 0.12 1.11 0.13 1.53 1.39
3.49 2.79 2.10 3.39 2.52 2.10 3.43 Clayey 0.60 0.78 0.70 3.63 2.00 3.49 13.96 50.72 0.09 0.80 0.12 0.08 0.09 0.7 2.2 0.86 0.08 0.9000 1.87 1.72 98 2.6 727 1.1 0.08 0.93 0.12 1.11 0.14 1.63 1.50
3.50 2.74 2.13 3.40 2.47 2.13 3.44 Clayey 0.60 0.77 0.70 3.59 2.00 3.50 14.18 50.91 0.09 0.79 0.12 0.08 0.09 0.7 2.2 0.86 0.08 0.9000 1.87 1.75 100 2.6 716 1.1 0.08 0.93 0.12 1.11 0.13 1.60 1.49
3.49 2.84 2.04 3.38 2.56 2.04 3.42 Clayey 0.59 0.77 0.69 3.66 2.00 3.49 13.82 50.64 0.09 0.78 0.12 0.08 0.09 0.7 2.2 0.85 0.08 0.9000 1.87 1.77 98 2.6 745 1.1 0.08 0.93 0.12 1.11 0.14 1.66 1.56
3.50 2.78 2.08 3.39 2.50 2.08 3.44 Clayey 0.58 0.76 0.69 3.61 2.00 3.50 14.07 50.84 0.09 0.78 0.12 0.08 0.09 0.7 2.2 0.85 0.08 0.9000 1.88 1.79 99 2.6 732 1.1 0.08 0.93 0.12 1.11 0.13 1.62 1.55
3.49 2.96 2.19 3.38 2.65 2.19 3.42 Clayey 0.58 0.76 0.68 3.75 2.00 3.49 13.84 51.86 0.09 0.77 0.11 0.08 0.09 0.7 2.2 0.85 0.08 0.9000 1.90 1.84 98 2.6 783 1.1 0.08 0.93 0.13 1.11 0.14 1.72 1.67
3.43 3.36 2.13 3.33 3.01 2.13 3.37 Clayey 0.57 0.76 0.68 4.05 2.00 3.43 12.89 52.22 0.09 0.76 0.11 0.08 0.08 0.7 2.2 0.85 0.08 0.9000 1.90 1.87 93 2.6 894 1.1 0.08 0.93 0.14 1.11 0.16 1.96 1.92
3.43 3.28 1.96 3.32 2.93 1.96 3.36 Clayey 0.57 0.75 0.67 3.98 2.00 3.43 12.81 51.01 0.09 0.76 0.11 0.08 0.08 0.7 2.2 0.84 0.08 0.9000 1.89 1.88 92 2.6 875 1.1 0.08 0.93 0.14 1.11 0.16 1.91 1.90
3.36 4.40 2.42 3.25 3.92 2.42 3.29 Clayey 0.56 0.75 0.67 4.82 2.00 3.36 11.64 56.13 0.10 0.75 0.11 0.08 0.08 0.7 2.2 0.84 0.08 0.9000 1.98 1.99 86 2.6 1181 1.1 0.08 0.93 0.19 1.11 0.21 2.56 2.58
3.25 7.42 3.62 3.15 6.61 3.62 3.19 Clayey 0.56 0.75 0.67 7.07 2.00 3.25 10.03 70.95 0.11 0.74 0.11 0.08 0.08 0.7 2.2 0.84 0.08 0.9000 2.33 2.37 77 2.6 2000 1.1 0.08 0.93 0.31 1.11 0.35 4.32 4.41

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)
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CPTU‐614 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-2570
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-614
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/28/06
CPT Time: 12:21 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP614.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 70.7 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 4.21 (ft): 13.8 13.8 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐614 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 
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   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 70.4 2.71 2.7 0.05 1.67 -3.23 1 6 3 6 1.00E-07 111.4 0.018 0 0.018 1.7 1.3 2.2 1 1.7 146.7 1.68 -0.04 3.18 71.1 3 -9999 -9999 -9999 -9999 -9999 0.179 10 0 36 5420 5400 2116 36 100 149.00 1.86
0.3 0.984 -0.3 69.7 2.75 2.76 0.07 2.55 1.95 3 5 3 6 5.00E-08 111.4 0.055 0 0.055 1.7 2.6 4.5 1.1 1.8 49.27 2.6 0.02 3.26 77.6 3 -9999 -9999 -9999 -9999 -9999 0.18 10 0 110 5500 5520 2116 110 140 49.18 2.59
0.5 1.64 -0.5 69.1 3.77 3.79 0.08 2.18 5.67 3 5 3 6 5.00E-08 111.4 0.091 0 0.091 1.7 3.6 6.2 1.3 2.2 40.52 2.23 0.05 3.1 65.8 3 -9999 -9999 -9999 -9999 -9999 0.247 10 0 182 7540 7580 2116 182 160 40.65 2.16
0.7 2.297 -0.7 68.4 5.3 5.32 0.09 1.65 3.37 1 5 4 6 1.00E-07 111.4 0.128 0 0.128 1.7 2.5 4.3 1.6 2.8 40.56 1.69 0.02 2.92 53.1 4 -9999 -9999 -9999 -9999 -9999 0.346 10 0 256 10600 10640 2116 256 180 40.56 1.73
0.9 2.953 -0.9 67.7 4.47 4.5 0.08 1.73 5.21 1 5 4 5 1.00E-07 111.4 0.164 0 0.164 1.7 2.2 3.7 1.5 2.5 26.35 1.79 0.04 2.99 58 3 -9999 -9999 -9999 -9999 -9999 0.289 10 0 328 8940 9000 2116 328 160 26.44 1.85
1.1 3.609 -1.1 67.1 2.09 2.16 0.02 1.04 15.44 1 4 3 3 1.00E-07 111.4 0.201 0 0.201 1.7 1 1.8 0.6 2.9 9.77 1.15 0.25 2.79 45.5 4 -9999 -9999 -9999 -9999 -9999 0.131 2.5 0 402 4180 4320 2116 402 40 9.75 1.02
1.3 4.265 -1.3 66.4 1.95 2.05 0.02 0.98 21.72 1 4 3 3 1.00E-07 111.4 0.238 0 0.238 1.7 1 1.7 0.6 2.4 7.63 1.11 0.37 2.88 50.8 4 -9999 -9999 -9999 -9999 -9999 0.121 1.8 0 476 3900 4100 2116 476 40 7.61 1.10
1.5 4.921 -1.5 65.8 1.84 1.95 0.02 1.03 24.74 1 3 3 3 1.00E-07 111.4 0.274 0 0.274 1.7 0.9 1.6 0.6 2 6.12 1.19 0.46 2.98 57.1 3 -9999 -9999 -9999 -9999 -9999 0.112 1.4 0 548 3680 3900 2116 548 40 6.12 1.19
1.7 5.577 -1.7 65.1 1.6 1.73 0.02 1.16 28.1 1 3 3 3 1.00E-07 111.4 0.311 0 0.311 1.7 0.8 1.4 0.6 1.7 4.57 1.41 0.62 3.13 67.4 3 -9999 -9999 -9999 -9999 -9999 0.095 1 0 622 3200 3460 2116 622 40 4.56 1.41
1.9 6.234 -1.9 64.5 1.69 1.83 0.03 1.51 28.97 1 3 3 3 1.00E-07 111.4 0.347 0 0.347 1.7 0.9 1.5 0.7 1.7 4.27 1.86 0.61 3.21 73.5 3 -9999 -9999 -9999 -9999 -9999 0.099 1 0 694 3380 3660 2116 694 60 4.27 2.02
2.1 6.89 -2.1 63.8 3.51 3.61 0.05 1.46 20.15 1 4 3 3 1.00E-07 111.4 0.384 0 0.384 1.61 1.7 2.8 1.1 2.7 8.4 1.63 0.2 2.92 53.3 4 -9999 -9999 -9999 -9999 -9999 0.215 2 0 768 7020 7220 2116 768 100 8.40 1.55
2.3 7.546 -2.3 63.2 6.34 6.37 0.13 2.01 5.81 4 4 5 5 5.00E-07 114.6 0.421 0 0.421 1.54 4.1 6.3 1.8 4.2 14.13 2.15 0.03 2.79 45.5 4 -9999 -9999 -9999 -9999 -9999 0.396 4.2 0 842 12680 12740 2116 842 260 14.13 2.19
2.5 8.202 -2.5 62.5 1.42 1.52 0.03 2.15 21.26 1 3 2 3 1.00E-07 111.4 0.458 0 0.458 1.48 0.7 1.1 0.7 1.2 2.32 3.07 0.63 3.54 100 3 -9999 -9999 -9999 -9999 -9999 0.071 0.6 0 916 2840 3040 2116 916 60 2.32 2.82
2.7 8.858 -2.7 61.8 1.39 1.55 0.04 2.6 32.91 3 3 1 3 5.00E-08 111.4 0.494 0 0.494 1.42 1.5 2.1 0.8 1.2 2.12 3.82 0.98 3.62 100 2 -9999 -9999 -9999 -9999 -9999 0.07 0.6 0 988 2780 3100 2116 988 80 2.14 3.79
2.9 9.514 -2.9 61.2 1.52 1.67 0.05 2.7 32.37 3 3 3 3 5.00E-08 111.4 0.531 0 0.531 1.37 1.6 2.2 0.9 1.2 2.14 3.97 0.89 3.63 100 2 -9999 -9999 -9999 -9999 -9999 0.076 0.6 0 1062 3040 3340 2116 1062 100 2.15 4.39
3.1 10.17 -3.1 60.5 3.85 3.93 0.1 2.55 16.82 3 3 3 3 5.00E-08 111.4 0.568 0 0.568 1.33 3.8 5 1.4 2.3 5.92 2.99 0.16 3.19 71.9 3 -9999 -9999 -9999 -9999 -9999 0.224 1.3 0 1136 7700 7860 2116 1136 200 5.92 2.97
3.3 10.827 -3.3 59.9 1.66 1.74 0.05 3.02 17.09 3 2 2 2 5.00E-08 111.4 0.604 0 0.604 1.29 1.7 2.1 1 1.1 1.88 4.63 0.47 3.71 100 2 -9999 -9999 -9999 -9999 -9999 0.076 0.6 0 1208 3320 3480 2116 1208 100 1.88 4.40
3.5 11.483 -3.5 59.2 3.9 4.05 0.07 1.73 31.65 1 3 3 3 1.00E-07 111.4 0.641 0 0.641 1.25 1.9 2.4 1.4 2 5.31 2.06 0.29 3.14 68.7 3 -9999 -9999 -9999 -9999 -9999 0.227 1.2 0 1282 7800 8100 2116 1282 140 5.32 2.05
3.7 12.139 -3.7 58.6 5.49 5.56 0.15 2.75 14.16 3 3 4 4 5.00E-08 111.4 0.677 0 0.677 1.22 5.3 6.5 2 2.6 7.21 3.13 0.09 3.13 67.3 3 -9999 -9999 -9999 -9999 -9999 0.325 1.7 0 1354 10980 11120 2116 1354 300 7.21 3.07
3.9 12.795 -3.9 57.9 1.26 1.41 0.07 4.63 31.68 2 -9999 -9999 -9999 1.00E-15 79.5 0.708 0 0.708 1.19 1.3 1.6 -9999 -9999 0.99 9.34 1.42 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.047 0.5 0 1416 2520 2820 2116 1416 140 0.99 9.97
4.1 13.451 -4.1 57.2 1.2 1.41 0.05 3.56 45.13 3 -9999 -9999 -9999 5.00E-08 111.4 0.74 0 0.74 1.16 1.3 1.6 -9999 -9999 0.9 7.52 2.11 -9999 -9999 0 -9999 -9999 -9999 -9999 -9999 0.044 0.5 0 1480 2400 2820 2116 1480 100 0.91 7.46
4.3 14.107 -4.3 56.6 2.92 3.13 0.06 2 44.42 1 3 3 3 1.00E-07 111.4 0.776 0.01 0.767 1.14 1.5 1.7 1.4 1.4 3.07 2.66 0.59 3.41 90.3 3 -9999 -9999 -9999 -9999 -9999 0.157 0.7 19 1552 5840 6260 2116 1533 120 3.07 2.55
4.5 14.764 -4.5 55.9 3.85 3.97 0.15 3.66 25.06 3 3 3 3 5.00E-08 111.4 0.813 0.03 0.783 1.13 3.8 4.3 1.8 1.9 4.03 4.61 0.24 3.43 92.3 3 -9999 -9999 -9999 -9999 -9999 0.21 0.9 60 1626 7700 7940 2116 1566 300 4.03 4.75
4.7 15.42 -4.7 55.3 1.69 1.93 0.07 3.37 51.66 3 2 -9999 -9999 5.00E-08 111.4 0.849 0.051 0.799 1.12 1.9 2.1 1.4 1 1.36 6.01 1.44 3.89 100 2 -9999 -9999 -9999 -9999 -9999 0.072 0.5 101 1698 3380 3860 2116 1597 140 1.35 6.48
4.9 16.076 -4.9 54.6 3.94 4.19 0.08 1.97 53.4 3 3 3 3 5.00E-08 111.4 0.886 0.071 0.815 1.11 4 4.5 1.7 1.7 4.06 2.5 0.48 3.29 80 3 -9999 -9999 -9999 -9999 -9999 0.221 0.9 142 1772 7880 8380 2116 1630 160 4.05 2.42
5.1 16.732 -5.1 54.0 4.92 5 0.22 4.36 17.01 3 3 4 3 5.00E-08 111.4 0.923 0.092 0.831 1.1 4.8 5.3 2.1 2.2 4.91 5.35 0.11 3.39 89.2 3 -9999 -9999 -9999 -9999 -9999 0.272 1.1 183 1846 9840 10000 2116 1663 440 4.90 5.40
5.3 17.388 -5.3 53.3 3.48 3.67 0.08 2.05 40.07 3 3 3 3 5.00E-08 111.4 0.959 0.112 0.847 1.09 3.5 3.8 1.6 1.4 3.2 2.77 0.42 3.4 89.7 3 -9999 -9999 -9999 -9999 -9999 0.181 0.8 224 1918 6960 7340 2116 1694 160 3.20 2.95
5.5 18.044 -5.5 52.7 2.17 2.42 0.08 3.11 52.25 3 2 1 1 5.00E-08 111.4 0.996 0.133 0.863 1.08 2.3 2.5 1.5 1.1 1.65 5.29 1.05 3.79 100 2 -9999 -9999 -9999 -9999 -9999 0.095 0.6 265 1992 4340 4840 2116 1727 160 1.65 5.62
5.7 18.701 -5.7 52.0 2.3 2.59 0.06 2.42 61.06 3 2 1 1 5.00E-08 111.4 1.032 0.153 0.879 1.07 2.5 2.6 1.5 1.1 1.77 4.03 1.13 3.7 100 2 -9999 -9999 -9999 -9999 -9999 0.104 0.6 306 2064 4600 5180 2116 1758 120 1.77 3.85
5.9 19.357 -5.9 51.3 2.35 2.65 0.05 1.99 63.97 1 3 1 1 1.00E-07 111.4 1.069 0.173 0.895 1.06 1.3 1.3 1.5 1 1.76 3.33 1.15 3.66 100 2 -9999 -9999 -9999 -9999 -9999 0.105 0.6 347 2138 4700 5300 2116 1791 100 1.77 3.16
6.1 20.013 -6.1 50.7 2.52 2.8 0.06 2.06 59.64 1 3 3 1 1.00E-07 111.4 1.105 0.194 0.911 1.05 1.3 1.4 1.5 1.1 1.86 3.4 0.98 3.65 100 2 -9999 -9999 -9999 -9999 -9999 0.113 0.6 388 2210 5040 5600 2116 1822 120 1.86 3.54
6.3 20.669 -6.3 50.0 2.56 2.89 0.06 2.17 70.43 1 3 1 1 1.00E-07 111.4 1.142 0.214 0.927 1.04 1.4 1.4 1.6 1.1 1.88 3.59 1.14 3.66 100 2 -9999 -9999 -9999 -9999 -9999 0.116 0.6 429 2284 5120 5780 2116 1855 120 1.88 3.43
6.5 21.325 -6.5 49.4 2.89 3.23 0.09 2.8 72.09 3 3 3 3 5.00E-08 111.4 1.178 0.235 0.943 1.03 3.1 3.2 1.8 1.2 2.17 4.4 0.98 3.65 100 2 -9999 -9999 -9999 -9999 -9999 0.137 0.6 470 2356 5780 6460 2116 1886 180 2.18 4.39
6.7 21.981 -6.7 48.7 3.1 3.25 0.1 3.09 31.37 3 2 3 3 5.00E-08 111.4 1.215 0.255 0.959 1.02 3.1 3.2 1.8 1.2 2.12 4.93 0.36 3.68 100 2 -9999 -9999 -9999 -9999 -9999 0.135 0.6 510 2430 6200 6500 2116 1920 200 2.12 4.91
6.9 22.638 -6.9 48.1 3.24 3.5 0.07 1.93 54.42 1 3 3 3 1.00E-07 111.4 1.251 0.276 0.976 1.01 1.7 1.7 1.7 1.2 2.3 3.01 0.63 3.54 100 3 -9999 -9999 -9999 -9999 -9999 0.15 0.6 551 2502 6480 7000 2116 1951 140 2.31 3.11
7.1 23.294 -7.1 47.4 8.96 9.12 0.2 2.17 34.06 5 3 5 4 5.00E-06 114.6 1.289 0.296 0.992 1 4.4 4.4 3 2.7 7.89 2.53 0.1 3.04 61.4 3 -9999 -9999 -9999 -9999 -9999 0.522 1.9 592 2578 17920 18240 2116 1986 400 7.89 2.55
7.3 23.95 -7.3 46.8 6.02 6.22 0.18 2.86 43.37 3 3 3 3 5.00E-08 111.4 1.326 0.317 1.009 1 6 5.9 2.5 2 4.85 3.63 0.21 3.3 81.4 3 -9999 -9999 -9999 -9999 -9999 0.326 1.1 633 2652 12040 12440 2116 2019 360 4.85 3.68
7.5 24.606 -7.5 46.1 9.28 9.46 0.2 2.15 38.55 5 3 5 4 5.00E-06 114.6 1.363 0.337 1.025 0.99 4.5 4.5 3.1 2.7 7.9 2.51 0.11 3.04 61.2 3 -9999 -9999 -9999 -9999 -9999 0.54 1.9 674 2726 18560 18920 2116 2052 400 7.89 2.47
7.7 25.262 -7.7 45.4 5.72 5.98 0.12 1.97 55.71 4 3 3 3 5.00E-07 114.6 1.4 0.358 1.042 0.98 3.8 3.7 2.3 1.8 4.39 2.57 0.3 3.26 78.1 3 -9999 -9999 -9999 -9999 -9999 0.305 1 715 2800 11440 11960 2116 2085 240 4.39 2.62
7.9 25.918 -7.9 44.8 5.67 5.98 0.16 2.6 64.93 4 3 3 3 5.00E-07 114.6 1.438 0.378 1.059 0.97 3.8 3.7 2.5 1.8 4.28 3.42 0.36 3.34 84.2 3 -9999 -9999 -9999 -9999 -9999 0.302 1 756 2876 11340 11960 2116 2120 320 4.29 3.52
8.1 26.574 -8.1 44.1 4.44 4.73 0.11 2.38 61.76 3 3 3 3 5.00E-08 111.4 1.475 0.399 1.076 0.96 4.5 4.4 2.2 1.4 3.02 3.46 0.47 3.47 96 3 -9999 -9999 -9999 -9999 -9999 0.217 0.7 797 2950 8880 9460 2116 2153 220 3.02 3.38
8.3 27.231 -8.3 43.5 3.99 4.39 0.08 1.77 85.53 1 3 3 3 1.00E-07 111.4 1.511 0.419 1.092 0.96 2.1 2 2 1.3 2.64 2.7 0.78 3.47 95.8 3 -9999 -9999 -9999 -9999 -9999 0.192 0.7 838 3022 7980 8780 2116 2184 160 2.64 2.78
8.5 27.887 -8.5 42.8 4.39 4.74 0.11 2.33 74.35 3 3 3 3 5.00E-08 111.4 1.548 0.44 1.108 0.95 4.5 4.3 2.2 1.4 2.88 3.46 0.59 3.49 97.7 3 -9999 -9999 -9999 -9999 -9999 0.213 0.7 879 3096 8780 9480 2116 2217 220 2.88 3.45
8.7 28.543 -8.7 42.2 3.64 4.07 0.06 1.54 90.58 1 3 3 3 1.00E-07 111.4 1.585 0.46 1.124 0.94 1.9 1.8 2 1.1 2.21 2.53 0.95 3.52 100 3 -9999 -9999 -9999 -9999 -9999 0.165 0.6 920 3170 7280 8140 2116 2250 120 2.21 2.41
8.9 29.199 -8.9 41.5 3.64 4.12 0.06 1.34 102.63 1 3 3 1 1.00E-07 111.4 1.621 0.481 1.14 0.94 2 1.8 1.9 1.1 2.19 2.2 1.09 3.5 98.7 3 -9999 -9999 -9999 -9999 -9999 0.167 0.6 961 3242 7280 8240 2116 2281 120 2.19 2.40
9.1 29.855 -9.1 40.8 5.02 5.47 0.06 1.15 96.96 1 3 3 3 1.00E-07 111.4 1.658 0.501 1.156 0.93 2.6 2.4 2.2 1.4 3.3 1.64 0.66 3.28 79.6 3 -9999 -9999 -9999 -9999 -9999 0.254 0.8 1002 3316 10040 10940 2116 2314 120 3.29 1.57
9.3 30.511 -9.3 40.2 4.39 4.8 0.05 0.99 87.12 1 3 3 3 1.00E-07 111.4 1.694 0.522 1.172 0.92 2.3 2.1 2 1.2 2.65 1.53 0.71 3.36 85.8 3 -9999 -9999 -9999 -9999 -9999 0.207 0.7 1043 3388 8780 9600 2116 2345 100 2.65 1.61
9.5 31.168 -9.5 39.5 3.77 4.27 0.05 1.23 107.96 1 3 3 1 1.00E-07 111.4 1.731 0.542 1.188 0.92 2 1.9 2 1 2.14 2.07 1.11 3.5 98.5 3 -9999 -9999 -9999 -9999 -9999 0.169 0.6 1084 3462 7540 8540 2116 2378 100 2.14 1.97
9.7 31.824 -9.7 38.9 3.77 4.26 0.05 1.12 105.6 1 3 3 1 1.00E-07 111.4 1.767 0.563 1.205 0.91 2 1.9 2 1 2.07 1.91 1.1 3.49 98.2 3 -9999 -9999 -9999 -9999 -9999 0.166 0.6 1125 3534 7540 8520 2116 2409 100 2.07 2.01
9.9 32.48 -9.9 38.2 3.96 4.47 0.06 1.29 109.42 1 3 3 1 1.00E-07 111.4 1.804 0.583 1.221 0.91 2.1 1.9 2.1 1.1 2.19 2.16 1.06 3.5 98.5 3 -9999 -9999 -9999 -9999 -9999 0.178 0.6 1166 3608 7920 8940 2116 2442 120 2.18 2.25

10.1 33.136 -10.1 37.6 4.63 5.1 0.08 1.52 100.89 1 3 3 3 1.00E-07 111.4 1.84 0.604 1.237 0.9 2.4 2.2 2.3 1.2 2.64 2.38 0.78 3.44 93.4 3 -9999 -9999 -9999 -9999 -9999 0.218 0.7 1207 3680 9260 10200 2116 2473 160 2.64 2.45
10.3 33.792 -10.3 36.9 4.36 4.9 0.08 1.53 115.3 1 3 3 3 1.00E-07 111.4 1.877 0.624 1.253 0.89 2.3 2.1 2.3 1.2 2.41 2.49 0.98 3.48 97.5 3 -9999 -9999 -9999 -9999 -9999 0.202 0.6 1248 3754 8720 9800 2116 2506 160 2.41 2.65
10.5 34.448 -10.5 36.3 3.96 4.49 0.07 1.45 112.52 1 3 3 1 1.00E-07 111.4 1.913 0.645 1.269 0.89 2.1 1.9 2.2 1.1 2.03 2.53 1.11 3.56 100 3 -9999 -9999 -9999 -9999 -9999 0.172 0.6 1288 3826 7920 8980 2116 2538 140 2.03 2.72
10.7 35.105 -10.7 35.6 3.91 4.46 0.06 1.29 116.87 1 3 1 1 1.00E-07 111.4 1.95 0.665 1.285 0.88 2.1 1.9 2.2 1 1.95 2.29 1.19 3.55 100 3 -9999 -9999 -9999 -9999 -9999 0.167 0.6 1329 3900 7820 8920 2116 2571 120 1.95 2.39
10.9 35.761 -10.9 34.9 4.14 4.7 0.06 1.28 119.4 1 3 3 1 1.00E-07 111.4 1.987 0.686 1.301 0.88 2.2 2 2.3 1 2.08 2.22 1.12 3.52 100 3 -9999 -9999 -9999 -9999 -9999 0.181 0.6 1370 3974 8280 9400 2116 2604 120 2.08 2.21
11.1 36.417 -11.1 34.3 4.84 5.37 0.09 1.63 113.64 1 3 3 3 1.00E-07 111.4 2.023 0.706 1.317 0.87 2.6 2.2 2.5 1.2 2.54 2.62 0.85 3.48 96.6 3 -9999 -9999 -9999 -9999 -9999 0.223 0.7 1411 4046 9680 10740 2116 2635 180 2.54 2.69
11.3 37.073 -11.3 33.6 4.2 4.77 0.06 1.16 121.03 1 3 3 1 1.00E-07 111.4 2.06 0.727 1.333 0.87 2.3 2 2.3 1 2.03 2.04 1.13 3.51 100 3 -9999 -9999 -9999 -9999 -9999 0.18 0.6 1452 4120 8400 9540 2116 2668 120 2.03 2.21
11.5 37.729 -11.5 33.0 4.28 4.86 0.06 1.13 124.83 1 3 3 1 1.00E-07 111.4 2.096 0.747 1.349 0.86 2.3 2 2.3 1 2.05 1.99 1.14 3.5 100 3 -9999 -9999 -9999 -9999 -9999 0.185 0.6 1493 4192 8560 9720 2116 2699 120 2.05 2.17
11.7 38.385 -11.7 32.3 4.82 5.41 0.06 1.07 124.75 1 3 3 3 1.00E-07 111.4 2.133 0.768 1.365 0.86 2.6 2.2 2.4 1.1 2.4 1.76 0.95 3.42 91.5 3 -9999 -9999 -9999 -9999 -9999 0.218 0.6 1534 4266 9640 10820 2116 2732 120 2.40 1.83
11.9 39.042 -11.9 31.7 6.13 6.63 0.15 2.19 105.21 4 3 3 3 5.00E-07 114.6 2.17 0.788 1.382 0.85 4.2 3.6 2.9 1.5 3.23 3.26 0.56 3.43 92.5 3 -9999 -9999 -9999 -9999 -9999 0.297 0.8 1575 4340 12260 13260 2116 2765 300 3.23 3.36
12.1 39.698 -12.1 31.0 5.82 6.33 0.09 1.46 110.21 1 3 3 3 1.00E-07 111.4 2.207 0.809 1.398 0.85 3 2.6 2.7 1.3 2.95 2.25 0.64 3.39 88.5 3 -9999 -9999 -9999 -9999 -9999 0.275 0.7 1616 4414 11640 12660 2116 2798 180 2.95 2.18
12.3 40.354 -12.3 30.3 22.79 23.32 0.29 1.22 114.06 6 4 5 4 5.00E-05 114.6 2.244 0.829 1.415 0.84 8.9 7.5 6.2 4.2 14.9 1.36 0.13 2.67 38.6 4 30 32 -0.02 -9999 -9999 1.405 4.5 1657 4488 45580 46640 2116 2831 580 14.89 1.38
12.5 41.01 -12.5 29.7 44.54 44.51 1.11 2.49 -6.35 6 4 8 5 5.00E-05 114.6 2.282 0.85 1.432 0.84 17.1 14.3 11.1 9.5 29.49 2.62 -0.02 2.52 31.4 5 38.3 36 -0.17 3.607 160.5 2.815 10 1698 4564 89080 89020 2116 2866 2220 29.47 2.63
12.7 41.666 -12.7 29.0 42.81 42.71 1.28 3 -21.21 6 4 8 5 5.00E-05 114.6 2.319 0.87 1.449 0.83 16.4 13.6 11.4 7.8 27.88 3.17 -0.04 2.66 38.2 4 37 36 -0.19 -9999 -9999 2.693 10 1739 4638 85620 85420 2116 2899 2560 27.86 3.17
12.9 42.322 -12.9 28.4 40.9 40.81 1.16 2.84 -19.91 6 4 8 5 5.00E-05 114.6 2.357 0.891 1.466 0.83 15.6 12.9 10.9 7.3 26.22 3.01 -0.04 2.66 38.5 4 35.5 36 -0.17 -9999 -9999 2.563 10 1780 4714 81800 81620 2116 2934 2320 26.21 3.02
13.1 42.978 -13.1 27.7 46.99 46.94 1.34 2.86 -10.01 6 4 8 5 5.00E-05 114.6 2.394 0.911 1.483 0.82 18 14.8 12.3 8.2 30.03 3.02 -0.03 2.62 36.3 4 39.3 36 -0.19 3.935 184.7 2.97 10 1821 4788 93980 93880 2116 2967 2680 30.02 3.01
13.3 43.635 -13.3 27.1 46.44 46.44 1.02 2.2 -1.14 6 4 8 5 5.00E-05 114.6 2.432 0.932 1.5 0.82 17.8 14.5 11.3 9.4 29.33 2.32 -0.02 2.47 29.6 5 38.9 36 -0.15 3.593 166.8 2.934 10 1862 4864 92880 92880 2116 3002 2040 29.32 2.32
13.5 44.291 -13.5 26.4 43.52 43.5 1.08 2.48 -4.25 6 4 8 5 5.00E-05 114.6 2.47 0.952 1.518 0.81 16.7 13.5 11.4 7.4 27.04 2.63 -0.03 2.62 36.2 4 36.8 36 -0.16 -9999 -9999 2.735 10 1903 4940 87040 87000 2116 3037 2160 27.02 2.63
13.7 44.947 -13.7 25.8 51.84 51.81 0.99 1.92 -5.83 7 5 8 5 5.00E-04 117.7 2.508 0.972 1.535 0.81 16.5 13.4 12.2 10.1 32.12 2.02 -0.02 2.4 26.6 5 41.7 36 -0.14 3.439 178.2 -9999 -9999 1944 5016 103680 103620 2116 3072 1980 32.09 2.01
13.9 45.603 -13.9 25.1 44.05 43.93 0.89 2.03 -24.59 6 4 8 5 5.00E-05 114.6 2.546 0.993 1.553 0.8 16.8 13.5 10.7 8.8 26.65 2.16 -0.04 2.48 29.8 5 36.8 36 -0.13 3.727 163.7 2.759 10 1985 5092 88100 87860 2116 3107 1780 26.63 2.15
14.1 46.259 -14.1 24.4 25.04 24.92 0.46 1.86 -27.22 6 4 -9999 4 5.00E-05 114.6 2.583 1.013 1.57 0.8 9.5 7.6 7.1 4.2 14.23 2.08 -0.08 2.78 44.9 4 30 32 -0.06 -9999 -9999 1.489 4.2 2025 5166 50080 49840 2116 3141 920 14.22 2.06
14.3 46.915 -14.3 23.8 68.05 67.95 2.54 3.74 -21.7 5 4 8 6 5.00E-06 114.6 2.621 1.034 1.587 0.79 32.5 25.8 16.9 13.7 41.16 3.89 -0.03 2.52 31.4 5 -9999 -9999 -9999 -9999 -9999 4.355 10 2066 5242 136100 135900 2116 3176 5080 41.14 3.89
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CPTU‐614 Liquefaction Analysis

text

006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐614 Liquefaction Analysis

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75   Col‐76   Col‐77   Col‐78   Col‐79   Col‐80  Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel  No f crest accel = No if crest accel = (%) (%) Nkt 1.1 No if crest accel =
2.0 Amplification 2 0.06 Amplification 2 10 0.06 Amplification 2

1.98 19.43 1.86 2.64 43.90 1.86 2.36 Very Silty 58.78 7.67 17.32 44.19 2.00 2.36 2.15 95.02 0.16 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.06 0.9100 15.18 7.62 25 2.6 536 1.1 0.06 0.95 9.07 1.11 10.08 140.92 70.75
2.41 11.21 2.59 2.92 20.26 2.59 2.71 Very Silty 19.24 4.39 7.92 20.67 2.00 2.71 4.07 84.19 0.14 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.06 0.9100 9.21 4.66 41 2.6 541 1.1 0.06 0.95 3.00 1.11 3.33 46.57 23.57
2.43 11.92 2.16 2.85 19.47 2.16 2.68 Very Silty 11.63 3.41 5.57 19.95 2.00 2.68 3.84 76.62 0.12 1.00 0.22 0.07 0.14 0.7 2.2 2.09 0.06 0.9100 7.13 3.64 39 2.6 740 1.1 0.06 0.95 2.48 1.11 2.75 38.54 19.67
2.37 14.11 1.73 2.74 21.52 1.73 2.59 Very Silty 8.27 2.88 4.39 22.06 2.00 2.59 3.25 71.71 0.11 1.00 0.21 0.07 0.14 0.7 2.2 1.88 0.06 0.9100 6.05 3.11 35 2.6 1038 1.1 0.06 0.95 2.47 1.11 2.74 38.52 19.83
2.53 10.41 1.85 2.87 15.11 1.85 2.73 Very Silty 6.45 2.54 3.69 15.68 2.00 2.73 4.22 66.24 0.11 1.00 0.21 0.07 0.14 0.7 2.2 1.75 0.06 0.9100 5.27 2.74 42 2.6 867 1.1 0.06 0.95 1.61 1.11 1.79 25.15 13.05
2.77 4.25 1.02 3.10 5.92 1.02 2.96 Clayey 5.26 2.29 3.20 10.75 2.00 2.77 4.53 48.63 0.08 0.99 0.21 0.07 0.14 0.7 2.2 1.65 0.06 0.9100 3.81 2.00 44 2.6 392 1.1 0.06 0.95 0.59 1.11 0.66 9.28 4.86
2.88 3.61 1.10 3.17 4.87 1.10 3.06 Clayey 4.45 2.11 2.84 8.61 2.00 2.88 5.51 47.42 0.08 0.99 0.21 0.07 0.13 0.7 2.2 1.56 0.06 0.9100 3.58 1.89 51 2.6 362 1.1 0.06 0.95 0.46 1.11 0.52 7.26 3.84
2.98 3.11 1.19 3.25 4.08 1.19 3.14 Clayey 3.86 1.97 2.57 7.12 2.00 2.98 6.53 46.46 0.08 0.99 0.21 0.07 0.13 0.7 2.2 1.50 0.06 0.9100 3.41 1.81 57 2.6 335 1.1 0.06 0.95 0.37 1.11 0.41 5.84 3.11
3.13 2.47 1.41 3.37 3.16 1.41 3.27 Clayey 3.40 1.84 2.36 5.56 2.00 3.13 8.26 45.96 0.08 0.99 0.20 0.07 0.13 0.7 2.2 1.44 0.06 0.9100 3.27 1.76 67 2.6 284 1.1 0.06 0.95 0.28 1.11 0.31 4.37 2.35
3.22 2.45 2.02 3.44 3.06 2.02 3.35 Clayey 3.05 1.75 2.18 5.27 2.00 3.22 9.58 50.51 0.09 0.99 0.20 0.07 0.13 0.7 2.2 1.40 0.06 0.9100 3.64 1.98 75 99.3 2.6 297 1.1 0.06 0.95 0.26 1.11 0.29 4.10 2.22
2.91 5.06 1.55 3.10 6.20 1.55 3.03 Clayey 2.76 1.66 2.03 9.40 2.00 2.91 5.80 54.52 0.10 0.99 0.20 0.07 0.13 0.7 2.2 1.36 0.06 0.9100 3.66 2.00 53 2.6 645 1.1 0.06 0.95 0.51 1.11 0.57 8.06 4.41
2.80 8.91 2.19 2.96 10.72 2.19 2.90 Clayey 2.51 1.59 1.91 15.13 2.00 2.80 4.74 71.79 0.11 0.98 0.20 0.07 0.13 0.7 2.2 1.32 0.06 0.9100 4.29 2.37 46 2.6 1190 1.1 0.06 0.95 0.86 1.11 0.96 13.58 7.50
3.53 1.53 2.82 3.69 1.80 2.82 3.62 Clayey 2.31 1.52 1.80 3.32 2.00 3.53 14.57 48.34 0.08 0.98 0.20 0.07 0.13 0.7 2.2 1.29 0.06 0.9100 3.00 1.67 100 2.6 212 1.1 0.06 0.95 0.14 1.11 0.16 2.23 1.24
3.62 1.46 3.79 3.76 1.70 3.79 3.71 Clayey 2.14 1.46 1.70 3.14 2.00 3.62 16.36 51.35 0.09 0.98 0.20 0.07 0.12 0.7 2.2 1.26 0.06 0.9100 3.32 1.87 100 2.6 211 1.1 0.06 0.95 0.13 1.11 0.14 2.06 1.16
3.65 1.52 4.39 3.78 1.74 4.39 3.73 Clayey 1.99 1.41 1.62 3.15 2.00 3.65 16.99 53.44 0.09 0.98 0.19 0.07 0.12 0.7 2.2 1.23 0.06 0.9100 3.31 1.88 100 2.6 228 1.1 0.06 0.95 0.13 1.11 0.15 2.07 1.18
3.19 4.34 2.97 3.30 4.91 2.97 3.25 Clayey 1.86 1.36 1.55 6.92 2.00 3.19 9.04 62.58 0.10 0.98 0.19 0.07 0.12 0.7 2.2 1.21 0.06 0.9100 3.54 2.03 72 2.6 672 1.1 0.06 0.95 0.36 1.11 0.40 5.72 3.28
3.70 1.42 4.40 3.80 1.59 4.40 3.76 Clayey 1.75 1.32 1.48 2.88 2.00 3.70 18.03 51.95 0.09 0.98 0.19 0.07 0.12 0.7 2.2 1.18 0.06 0.9100 3.15 1.82 100 2.6 227 1.1 0.06 0.95 0.11 1.11 0.13 1.82 1.05
3.14 4.14 2.05 3.24 4.58 2.05 3.20 Clayey 1.65 1.28 1.42 6.32 2.00 3.14 8.48 53.58 0.09 0.98 0.19 0.07 0.12 0.7 2.2 1.16 0.06 0.9100 3.14 1.84 69 2.6 682 1.1 0.06 0.95 0.32 1.11 0.36 5.16 3.01
3.12 5.77 3.07 3.20 6.31 3.07 3.17 Clayey 1.56 1.25 1.37 8.21 2.00 3.12 8.19 67.22 0.11 0.97 0.19 0.07 0.12 0.7 2.2 1.14 0.06 0.9100 3.56 2.10 67 2.6 977 1.1 0.06 0.95 0.44 1.11 0.49 7.00 4.13
4.12 0.81 9.97 4.20 0.88 9.97 4.17 Clayey 1.49 1.22 1.32 1.99 2.00 4.12 28.25 56.26 0.10 0.97 0.18 0.07 0.12 0.7 2.2 1.13 0.06 0.9100 3.13 1.87 100 2.6 140 1.1 0.06 0.95 0.06 1.11 0.07 0.96 0.57
4.09 0.76 7.46 4.16 0.81 7.46 4.13 Clayey 1.43 1.20 1.28 1.91 2.00 4.09 27.38 52.17 0.09 0.97 0.18 0.07 0.12 0.7 2.2 1.11 0.06 0.9100 2.99 1.80 100 2.6 134 1.1 0.06 0.95 0.06 1.11 0.06 0.88 0.53
3.40 2.61 2.55 3.46 2.79 2.55 3.43 Clayey 1.38 1.17 1.25 4.08 2.00 3.40 12.28 50.16 0.09 0.97 0.18 0.07 0.12 0.7 2.2 1.10 0.06 0.9100 2.88 1.75 89 2.6 471 1.1 0.06 0.95 0.19 1.11 0.21 2.96 1.80
3.44 3.47 4.75 3.49 3.68 4.75 3.47 Clayey 1.35 1.16 1.23 5.07 2.00 3.44 12.94 65.60 0.11 0.97 0.18 0.07 0.12 0.7 2.2 1.09 0.06 0.9100 3.24 1.98 93 2.6 631 1.1 0.06 0.95 0.25 1.11 0.27 3.79 2.32
3.91 1.18 6.48 3.96 1.24 6.48 3.94 Clayey 1.33 1.15 1.22 2.42 2.00 3.91 22.77 55.04 0.10 0.97 0.18 0.07 0.12 0.7 2.2 1.09 0.06 0.9100 2.83 1.75 100 2.6 216 1.1 0.06 0.95 0.08 1.11 0.09 1.25 0.77
3.28 3.56 2.42 3.33 3.75 2.42 3.31 Clayey 1.30 1.14 1.20 5.14 2.00 3.28 10.43 53.60 0.09 0.97 0.18 0.08 0.12 0.7 2.2 1.08 0.06 0.9100 2.72 1.70 79 2.6 661 1.1 0.06 0.95 0.25 1.11 0.27 3.65 2.29
3.40 4.35 5.40 3.44 4.56 5.40 3.42 Clayey 1.27 1.13 1.18 6.01 2.00 3.40 12.27 73.78 0.12 0.96 0.17 0.08 0.12 0.7 2.2 1.07 0.06 0.9100 3.30 2.08 89 2.6 815 1.1 0.06 0.95 0.30 1.11 0.33 4.33 2.74
3.41 2.86 2.95 3.45 2.99 2.95 3.44 Clayey 1.25 1.12 1.17 4.33 2.00 3.41 12.54 54.34 0.09 0.96 0.17 0.08 0.12 0.7 2.2 1.07 0.06 0.9100 2.61 1.66 91 2.6 542 1.1 0.06 0.95 0.19 1.11 0.22 2.78 1.77
3.80 1.49 5.62 3.84 1.55 5.62 3.83 Clayey 1.23 1.11 1.15 2.80 2.00 3.80 20.30 56.89 0.10 0.96 0.17 0.08 0.12 0.7 2.2 1.06 0.06 0.9100 2.61 1.68 100 2.6 285 1.1 0.06 0.95 0.10 1.11 0.11 1.41 0.91
3.69 1.62 3.85 3.73 1.68 3.85 3.71 Clayey 1.20 1.10 1.14 2.95 2.00 3.69 17.90 52.73 0.09 0.96 0.17 0.08 0.12 0.7 2.2 1.06 0.06 0.9100 2.46 1.60 100 2.6 312 1.1 0.06 0.95 0.11 1.11 0.12 1.49 0.97
3.65 1.62 3.16 3.69 1.68 3.16 3.67 Clayey 1.18 1.09 1.12 2.96 2.00 3.65 17.07 50.51 0.09 0.96 0.17 0.08 0.12 0.7 2.2 1.05 0.06 0.9100 2.37 1.56 100 2.6 316 1.1 0.06 0.95 0.11 1.11 0.12 1.46 0.96
3.66 1.73 3.54 3.69 1.78 3.54 3.67 Clayey 1.16 1.08 1.11 3.07 2.00 3.66 17.14 52.68 0.09 0.96 0.17 0.08 0.12 0.7 2.2 1.05 0.06 0.9100 2.36 1.57 100 2.6 339 1.1 0.06 0.95 0.11 1.11 0.13 1.52 1.01
3.65 1.76 3.43 3.67 1.81 3.43 3.66 Clayey 1.14 1.07 1.10 3.12 2.00 3.65 16.91 52.67 0.09 0.96 0.16 0.08 0.12 0.7 2.2 1.04 0.06 0.9100 2.32 1.56 100 96.5 2.6 350 1.1 0.06 0.95 0.11 1.11 0.13 1.52 1.02
3.64 2.05 4.39 3.67 2.10 4.39 3.66 Clayey 1.12 1.06 1.08 3.42 2.00 3.64 16.88 57.81 0.10 0.95 0.16 0.09 0.12 0.7 2.2 1.04 0.06 0.9100 2.38 1.63 100 2.6 410 1.1 0.06 0.95 0.13 1.11 0.15 1.73 1.18
3.68 2.02 4.91 3.70 2.06 4.91 3.69 Clayey 1.10 1.05 1.07 3.39 2.00 3.68 17.61 59.62 0.10 0.95 0.16 0.09 0.12 0.7 2.2 1.03 0.06 0.9100 2.39 1.64 100 2.6 407 1.1 0.06 0.95 0.13 1.11 0.14 1.67 1.15
3.55 2.21 3.11 3.56 2.25 3.11 3.56 Clayey 1.08 1.04 1.06 3.59 2.00 3.55 14.99 53.78 0.09 0.95 0.16 0.09 0.12 0.7 2.2 1.02 0.06 0.9100 2.23 1.55 100 2.6 450 1.1 0.06 0.95 0.14 1.11 0.16 1.79 1.25
3.04 7.64 2.55 3.06 7.74 2.55 3.05 Clayey 1.07 1.03 1.05 9.19 2.00 3.04 7.25 66.62 0.11 0.95 0.16 0.09 0.12 0.7 2.2 1.02 0.06 0.9100 2.49 1.76 62 64.1 2.6 1566 1.1 0.06 0.95 0.48 1.11 0.53 6.07 4.28
3.31 4.74 3.68 3.32 4.78 3.68 3.31 Clayey 1.05 1.02 1.03 6.16 2.00 3.31 10.84 66.77 0.11 0.95 0.15 0.09 0.12 0.7 2.2 1.01 0.06 0.9100 2.46 1.76 82 2.6 979 1.1 0.06 0.95 0.30 1.11 0.33 3.69 2.64
3.04 7.77 2.47 3.04 7.82 2.47 3.04 Clayey 1.03 1.02 1.02 9.22 2.00 3.04 7.16 66.01 0.11 0.94 0.15 0.09 0.12 0.7 2.2 1.01 0.06 0.9100 2.41 1.74 61 2.6 1619 1.1 0.06 0.95 0.48 1.11 0.53 5.96 4.30
3.27 4.36 2.62 3.27 4.37 2.62 3.27 Clayey 1.01 1.01 1.01 5.74 2.00 3.27 10.22 58.66 0.10 0.94 0.15 0.09 0.12 0.7 2.2 1.00 0.06 0.9100 2.20 1.61 78 2.6 916 1.1 0.06 0.95 0.27 1.11 0.30 3.29 2.40
3.34 4.29 3.52 3.34 4.29 3.52 3.34 Clayey 1.00 1.00 1.00 5.64 2.00 3.34 11.39 64.28 0.10 0.94 0.15 0.09 0.12 0.7 2.2 1.00 0.06 0.9100 2.30 1.70 85 2.6 908 1.1 0.06 0.95 0.26 1.11 0.29 3.19 2.36
3.46 3.05 3.38 3.46 3.04 3.38 3.46 Clayey 0.98 0.99 0.99 4.39 2.00 3.46 13.43 59.00 0.10 0.94 0.15 0.09 0.12 0.7 2.2 0.99 0.06 0.9100 2.15 1.61 95 2.6 651 1.1 0.06 0.95 0.18 1.11 0.20 2.23 1.67
3.47 2.68 2.78 3.47 2.66 2.78 3.47 Clayey 0.97 0.98 0.98 4.02 2.00 3.47 13.61 54.70 0.10 0.93 0.15 0.09 0.12 0.7 2.2 0.99 0.06 0.9100 2.05 1.55 96 2.6 576 1.1 0.06 0.95 0.16 1.11 0.18 1.93 1.46
3.49 2.95 3.45 3.48 2.92 3.45 3.48 Clayey 0.95 0.98 0.97 4.28 2.00 3.49 13.83 59.15 0.10 0.93 0.14 0.09 0.12 0.7 2.2 0.99 0.06 0.9100 2.11 1.62 98 2.6 638 1.1 0.06 0.95 0.18 1.11 0.19 2.10 1.61
3.51 2.28 2.41 3.50 2.25 2.41 3.51 Clayey 0.94 0.97 0.96 3.62 2.00 3.51 14.32 51.82 0.09 0.93 0.14 0.09 0.12 0.7 2.2 0.98 0.06 0.9100 1.95 1.52 100 2.6 497 1.1 0.06 0.95 0.13 1.11 0.15 1.60 1.24
3.51 2.27 2.40 3.50 2.24 2.40 3.51 Clayey 0.93 0.96 0.95 3.61 2.00 3.51 14.36 51.88 0.09 0.92 0.14 0.09 0.12 0.7 2.2 0.98 0.06 0.9100 1.94 1.52 100 2.6 500 1.1 0.06 0.95 0.13 1.11 0.15 1.58 1.24
3.27 3.45 1.57 3.26 3.38 1.57 3.26 Clayey 0.91 0.96 0.94 4.73 2.00 3.27 10.33 48.84 0.08 0.92 0.14 0.09 0.12 0.7 2.2 0.97 0.06 0.9100 1.70 1.36 79 2.6 762 1.1 0.06 0.95 0.20 1.11 0.22 2.36 1.88
3.36 2.79 1.61 3.34 2.73 1.61 3.35 Clayey 0.90 0.95 0.93 4.09 2.00 3.36 11.74 48.05 0.08 0.92 0.14 0.09 0.12 0.7 2.2 0.97 0.06 0.9100 1.67 1.35 87 2.6 621 1.1 0.06 0.95 0.16 1.11 0.18 1.89 1.53
3.49 2.26 1.97 3.46 2.21 1.97 3.47 Clayey 0.89 0.94 0.92 3.59 2.00 3.49 13.84 49.71 0.08 0.91 0.13 0.10 0.12 0.7 2.2 0.97 0.06 0.9100 1.69 1.38 98 2.6 508 1.1 0.06 0.95 0.13 1.11 0.14 1.52 1.24
3.50 2.21 2.01 3.48 2.15 2.01 3.49 Clayey 0.88 0.94 0.91 3.54 2.00 3.50 14.13 49.96 0.08 0.91 0.13 0.10 0.12 0.7 2.2 0.96 0.06 0.9100 1.68 1.39 100 2.6 499 1.1 0.06 0.95 0.13 1.11 0.14 1.47 1.22
3.50 2.35 2.25 3.48 2.28 2.25 3.49 Clayey 0.87 0.93 0.90 3.66 2.00 3.50 14.15 51.80 0.09 0.91 0.13 0.10 0.11 0.7 2.2 0.96 0.06 0.9100 1.86 1.57 100 2.6 533 1.1 0.06 0.95 0.13 1.11 0.15 1.54 1.30
3.45 2.85 2.45 3.42 2.76 2.45 3.43 Clayey 0.86 0.92 0.90 4.12 2.00 3.45 13.15 54.24 0.09 0.90 0.13 0.10 0.11 0.7 2.2 0.95 0.06 0.9100 1.89 1.61 94 2.6 652 1.1 0.06 0.95 0.16 1.11 0.18 1.86 1.58
3.50 2.63 2.65 3.46 2.54 2.65 3.48 Clayey 0.84 0.92 0.89 3.91 2.00 3.50 14.04 54.89 0.10 0.90 0.13 0.10 0.11 0.7 2.2 0.95 0.06 0.9100 1.89 1.63 99 2.6 605 1.1 0.06 0.95 0.15 1.11 0.16 1.70 1.47
3.57 2.22 2.72 3.53 2.14 2.72 3.55 Clayey 0.83 0.91 0.88 3.54 2.00 3.57 15.38 54.43 0.09 0.89 0.13 0.10 0.11 0.7 2.2 0.95 0.06 0.9100 1.87 1.64 100 2.6 515 1.1 0.06 0.95 0.12 1.11 0.14 1.43 1.25
3.56 2.15 2.39 3.52 2.07 2.39 3.54 Clayey 0.82 0.91 0.87 3.47 2.00 3.56 15.19 52.70 0.09 0.89 0.12 0.10 0.11 0.7 2.2 0.94 0.06 0.9100 1.83 1.63 100 2.6 502 1.1 0.06 0.95 0.12 1.11 0.13 1.37 1.22
3.52 2.31 2.21 3.48 2.22 2.21 3.49 Clayey 0.81 0.90 0.86 3.61 2.00 3.52 14.42 52.07 0.09 0.89 0.12 0.10 0.11 0.7 2.2 0.94 0.06 0.9100 1.81 1.64 100 2.6 543 1.1 0.06 0.95 0.13 1.11 0.14 1.46 1.32
3.48 2.84 2.69 3.44 2.71 2.69 3.46 Clayey 0.80 0.90 0.86 4.08 2.00 3.48 13.74 56.00 0.10 0.88 0.12 0.10 0.11 0.7 2.2 0.94 0.06 0.9100 1.87 1.71 97 2.6 669 1.1 0.06 0.95 0.15 1.11 0.17 1.78 1.63
3.53 2.28 2.21 3.48 2.18 2.21 3.50 Clayey 0.79 0.89 0.85 3.58 2.00 3.53 14.61 52.25 0.09 0.88 0.12 0.10 0.10 0.7 2.2 0.93 0.06 0.9100 1.80 1.68 100 2.6 542 1.1 0.06 0.95 0.12 1.11 0.14 1.42 1.32
3.52 2.31 2.17 3.47 2.20 2.17 3.49 Clayey 0.78 0.89 0.84 3.60 2.00 3.52 14.48 52.16 0.09 0.87 0.12 0.10 0.10 0.7 2.2 0.93 0.06 0.9100 1.79 1.70 100 2.6 553 1.1 0.06 0.95 0.12 1.11 0.14 1.43 1.36
3.43 2.73 1.83 3.38 2.59 1.83 3.40 Clayey 0.77 0.88 0.84 3.96 2.00 3.43 12.79 50.67 0.09 0.86 0.11 0.10 0.10 0.7 2.2 0.93 0.06 0.9100 1.77 1.70 92 2.6 655 1.1 0.06 0.95 0.15 1.11 0.16 1.68 1.62
3.44 3.69 3.36 3.39 3.50 3.36 3.41 Clayey 0.77 0.87 0.83 4.80 2.00 3.44 12.98 62.26 0.10 0.86 0.11 0.10 0.10 0.7 2.2 0.92 0.06 0.9100 1.96 1.92 93 2.6 892 1.1 0.06 0.95 0.20 1.11 0.22 2.26 2.21
3.38 3.39 2.18 3.33 3.20 2.18 3.35 Clayey 0.76 0.87 0.82 4.52 2.00 3.38 12.02 54.38 0.09 0.85 0.11 0.10 0.10 0.7 2.2 0.92 0.06 0.9100 1.82 1.80 88 2.6 825 1.1 0.06 0.95 0.18 1.11 0.20 2.07 2.05
2.67 17.22 1.38 2.61 16.25 1.38 2.64 Clayey 0.75 0.86 0.82 16.47 2.00 2.67 3.77 62.19 0.10 0.85 0.11 0.10 0.10 0.7 2.2 0.92 0.06 0.9100 1.95 1.97 39 2.6 4215 1.1 0.06 0.95 0.91 1.11 1.01 10.48 10.57
2.59 34.29 2.63 2.54 32.28 2.63 2.56 Granular 0.74 0.86 0.81 36.15 2.00 2.54 2.96 106.92 0.19 0.84 0.11 0.10 0.09 0.7 2.2 0.91 0.06 0.9100 3.69 3.79 32 2.6 8446 1.1 0.06 0.95 1.79 1.11 1.99 20.80 21.32
2.66 32.62 3.17 2.61 30.62 3.17 2.63 Clayey 0.73 0.85 0.80 29.46 2.00 2.66 3.70 108.93 0.20 0.84 0.11 0.10 0.09 0.7 2.2 0.91 0.06 0.9100 3.81 3.98 38 2.6 8078 1.1 0.06 0.95 1.70 1.11 1.89 19.72 20.56
2.66 30.86 3.02 2.61 28.91 3.02 2.63 Clayey 0.72 0.85 0.80 27.82 2.00 2.66 3.74 104.09 0.18 0.83 0.10 0.10 0.09 0.7 2.2 0.91 0.06 0.9100 3.52 3.74 39 2.6 7691 1.1 0.06 0.95 1.60 1.11 1.77 18.61 19.74
2.62 35.55 3.01 2.56 33.23 3.01 2.58 Clayey 0.71 0.84 0.79 31.64 2.00 2.62 3.44 108.81 0.20 0.82 0.10 0.10 0.09 0.7 2.2 0.90 0.06 0.9100 3.80 4.11 36 2.6 8909 1.1 0.06 0.95 1.83 1.11 2.03 21.38 23.09
2.55 34.92 2.32 2.50 32.56 2.32 2.52 Granular 0.70 0.84 0.78 36.85 2.00 2.50 2.74 101.11 0.18 0.82 0.10 0.09 0.09 0.7 2.2 0.90 0.06 0.9100 3.35 3.69 30 2.6 8802 1.1 0.06 0.95 1.79 1.11 1.98 20.96 23.04
2.62 32.37 2.63 2.56 30.11 2.63 2.58 Clayey 0.70 0.83 0.78 28.64 2.00 2.62 3.43 98.21 0.17 0.81 0.10 0.09 0.08 0.7 2.2 0.90 0.06 0.9100 3.20 3.58 36 46.8 2.6 8206 1.1 0.06 0.95 1.65 1.11 1.83 19.39 21.71
2.48 38.67 2.01 2.42 35.89 2.01 2.45 Granular 0.69 0.83 0.77 40.64 2.00 2.42 2.40 97.60 0.17 0.80 0.10 0.09 0.08 0.7 2.2 0.89 0.06 0.9100 3.17 3.62 27 2.6 9860 1.1 0.06 0.95 1.95 1.11 2.17 23.14 26.38
2.57 32.28 2.15 2.50 29.89 2.15 2.53 Granular 0.68 0.83 0.76 34.26 2.00 2.50 2.77 95.08 0.16 0.80 0.09 0.09 0.08 0.7 2.2 0.89 0.06 0.9100 3.05 3.55 31 2.6 8277 1.1 0.06 0.95 1.62 1.11 1.80 19.29 22.41
2.78 17.33 2.06 2.71 16.01 2.06 2.74 Clayey 0.67 0.82 0.76 15.87 2.00 2.78 4.61 73.08 0.12 0.79 0.09 0.09 0.08 0.7 2.2 0.89 0.06 0.9100 2.22 2.63 45 2.6 4467 1.1 0.06 0.95 0.87 1.11 0.96 10.35 12.26
2.59 50.40 3.89 2.53 46.47 3.89 2.55 Granular 0.67 0.82 0.75 52.43 2.00 2.53 2.92 153.25 0.41 0.78 0.09 0.09 0.08 0.7 2.2 0.89 0.06 0.9100 7.94 9.59 32 2.6 13066 1.1 0.06 0.95 2.51 1.11 2.78 30.08 36.33

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)
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CPTU‐615 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-2433
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME7
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16

j , ,
Site: CP-615
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/28/06
CPT Time: 13:34 amax/g =  0.11 g USGS (base) (amplified from base as discussed in text
CPT File: 758CP615.COR sv =  computed Total Vertical Stress
Northing  (m):        0.000000 s'v =  computed Effective Vertical Stress
Easting   (m):        0.000000
Elevation (m): 0 000000 72 2 Elevation For CPT Triggering analysis r = [1 0 0 4113z0.5 + 0 04052z +0 001753z1.5] / [1 0 4177z0.5 + 0 05729z 0 006205z1.5 +16
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Elevation (m):        0.000000 72.2 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z
0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.006205z1.5 + 

Water Table (m):   3.96 (ft):   13.0 13 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default):   62.40 pcf
Averaging Increment (m):    0.20 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR 7.5/CSR) x MSF x Ks  x Ka              Youd and
Phi Method : Robertson and Campanella, 1983
Su Nkt used:  15.00 Su/P' (nc):   0.30 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Workshop, reite
State Parameter M:  1.2024
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30

State Parameter M:  1.20
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU 615 Liquefaction Analysis31
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34
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37
38

CPTU‐615 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for rel density o
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33   Col‐34    Col‐35    Col‐36    Col‐37    Col‐38    Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45   Col‐46

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18    Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33   Col‐34    Col‐35    Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs Q exp = 1 F Ic Qexp=1

(m) (ft) (m) (ft) (tsf) (tsf) (tsf) (%) (ft) (Zone) (Zone) (Zone) (Zone) (cm/s) (pcf) (tsf) (tsf) (tsf) (b/ft) (b/ft) (b/ft) (b/ft) (%) (%) (Zone) (%) (deg) (tsf) (tsf) (psf) (psf) (psf) (psf) (psf) (psf) (psf)

Conetec Data

38
39
40
41
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45
46

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                      (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 71.9 10.48 10.48 0.04 0.38 -0.22 6 7 6 7 5.00E-05 114.6 0.019 0 0.019 1.7 4 6.8 2.4 4.2 556.41 0.38 0 2.38 25.5 5 58.9 50 -0.26 -9999 -9999 0.697 10 0 38 20960 20960 2116 38 80 550.58 0.38 1.08
0.3 0.984 -0.3 71.2 16 16 0.13 0.83 -0.47 6 6 6 7 5.00E-05 114.6 0.056 0 0.056 1.7 6.1 10.4 3.7 6.3 282.78 0.83 0 2.35 24.4 5 55.3 46 -0.27 -9999 -9999 1.063 10 0 112 32000 32000 2116 112 260 284.71 0.82 1.52
0.5 1.64 -0.5 70.6 8.19 8.2 0.18 2.17 0.95 5 5 5 6 5.00E-06 114.6 0.094 0 0.094 1.7 3.9 6.7 2.4 4.1 86.22 2.2 0 2.82 47 4 -9999 -9999 -9999 -9999 -9999 0.54 10 0 188 16380 16400 2116 188 360 86.23 2.22 2.19
0.7 2.297 -0.7 69.9 16.32 16.32 0.13 0.81 -0.11 6 6 6 6 5.00E-05 114.6 0.132 0 0.132 1.7 6.3 10.6 3.7 6.4 123.05 0.82 0 2.34 24 5 43.8 42 -0.19 -9999 -9999 1.079 10 0 264 32640 32640 2116 264 260 122.64 0.80 1.78
0.9 2.953 -0.9 69.2 10.38 10.38 0.15 1.4 -0.32 5 5 6 6 5.00E-06 114.6 0.169 0 0.169 1.7 5 8.4 2.7 4.6 60.34 1.42 0 2.63 36.8 4 -9999 -9999 -9999 -9999 -9999 0.68 10 0 338 20760 20760 2116 338 300 60.42 1.47 2.19
1.1 3.609 -1.1 68.6 4.74 4.78 0.05 1.05 8.11 1 5 4 5 1.00E-07 111.4 0.206 0 0.206 1.7 2.3 3.9 1.4 2.4 22.19 1.1 0.06 2.87 50.1 4 -9999 -9999 -9999 -9999 -9999 0.305 8.3 0 412 9480 9560 2116 412 100 22.20 1.09 2.47
1.3 4.265 -1.3 67.9 8.19 8.19 0.08 1.01 0.28 5 5 5 6 5.00E-06 114.6 0.243 0 0.243 1.7 3.9 6.7 2.2 3.7 32.68 1.04 0 2.65 37.9 4 -9999 -9999 -9999 -9999 -9999 0.53 10 0 486 16380 16380 2116 486 160 32.70 1.01 2.31

47
48
49
50
51
52
53
54
55

1.5 4.921 -1.5 67.3 3.58 3.6 0.06 1.67 5.91 1 4 3 4 1.00E-07 111.4 0.28 0 0.28 1.7 1.7 2.9 1 3.6 11.85 1.81 0.06 2.82 46.9 4 -9999 -9999 -9999 -9999 -9999 0.222 3.2 0 560 7160 7200 2116 560 120 11.86 1.81 2.81
1.7 5.577 -1.7 66.6 8.64 8.65 0.08 0.96 2.92 5 5 5 5 5.00E-06 114.6 0.317 0 0.317 1.7 4.1 7 2.3 3.9 26.26 0.99 0.01 2.62 36.4 4 -9999 -9999 -9999 -9999 -9999 0.556 10 0 634 17280 17300 2116 634 160 26.29 0.96 2.38
1.9 6.234 -1.9 66.0 4.74 4.79 0.07 1.46 10.85 1 4 4 4 1.00E-07 111.4 0.355 0 0.355 1.68 2.3 3.9 1.4 3.7 12.52 1.58 0.08 2.76 44 4 -9999 -9999 -9999 -9999 -9999 0.296 3.5 0 710 9480 9580 2116 710 140 12.49 1.58 2.76
2.1 6.89 -2.1 65.3 6.83 6.85 0.09 1.28 2.57 1 4 5 5 1.00E-07 111.4 0.391 0 0.391 1.6 3.3 5.2 1.8 4.5 16.51 1.36 0.01 2.63 36.7 4 -9999 -9999 -9999 -9999 -9999 0.43 5.3 0 782 13660 13700 2116 782 180 16.52 1.39 2.63
2.3 7.546 -2.3 64.7 2.51 2.59 0.05 1.84 18.19 1 3 3 3 1.00E-07 111.4 0.428 0 0.428 1.53 1.2 1.9 0.9 1.9 5.07 2.2 0.26 3.18 71.1 3 -9999 -9999 -9999 -9999 -9999 0.144 1.1 0 856 5020 5180 2116 856 100 5.05 2.31 3.19
2.5 8.202 -2.5 64.0 3.74 3.82 0.05 1.38 18.52 1 3 3 3 1.00E-07 111.4 0.464 0 0.464 1.47 1.8 2.7 1.2 2.4 7.24 1.57 0.17 2.97 56.4 3 -9999 -9999 -9999 -9999 -9999 0.224 1.7 0 928 7480 7640 2116 928 100 7.23 1.49 2.96
2.7 8.858 -2.7 63.3 5.02 5.09 0.06 1.18 14.53 1 4 4 4 1.00E-07 111.4 0.501 0 0.501 1.41 2.4 3.4 1.5 2.8 9.16 1.31 0.1 2.84 48.5 4 -9999 -9999 -9999 -9999 -9999 0.306 2.2 0 1002 10040 10180 2116 1002 120 9.16 1.31 2.84
2.9 9.514 -2.9 62.7 9.46 9.46 0.1 1.06 0.21 5 4 6 5 5.00E-06 114.6 0.538 0 0.538 1.36 4.5 6.2 2.5 4.1 16.58 1.12 0 2.63 36.6 4 -9999 -9999 -9999 -9999 -9999 0.595 5.3 0 1076 18920 18920 2116 1076 200 16.58 1.12 2.58
3 1 10 17 -3 1 62 0 3 8 3 81 0 09 2 43 2 59 3 3 4 4 5 00E-08 111 4 0 575 0 0 575 1 32 3 6 4 8 1 4 2 2 5 63 2 86 0 02 3 2 72 6 3 -9999 -9999 -9999 -9999 -9999 0 216 1 2 0 1150 7600 7620 2116 1150 180 5 63 2 78 3 1955

56
57
58
59
60
61
62
63

3.1 10.17 -3.1 62.0 3.8 3.81 0.09 2.43 2.59 3 3 4 4 5.00E-08 111.4 0.575 0 0.575 1.32 3.6 4.8 1.4 2.2 5.63 2.86 0.02 3.2 72.6 3 -9999 -9999 -9999 -9999 -9999 0.216 1.2 0 1150 7600 7620 2116 1150 180 5.63 2.78 3.19
3.3 10.827 -3.3 61.4 2.99 3.12 0.05 1.69 27.64 1 3 3 3 1.00E-07 111.4 0.611 0 0.611 1.28 1.5 1.9 1.2 1.6 4.1 2.1 0.34 3.25 76.7 3 -9999 -9999 -9999 -9999 -9999 0.167 0.9 0 1222 5980 6240 2116 1222 100 4.11 1.99 3.24
3.5 11.483 -3.5 60.7 3.66 3.74 0.08 2.08 17.33 3 3 3 3 5.00E-08 111.4 0.648 0 0.648 1.24 3.6 4.5 1.4 1.9 4.77 2.51 0.17 3.23 75.1 3 -9999 -9999 -9999 -9999 -9999 0.206 1.1 0 1296 7320 7480 2116 1296 160 4.77 2.59 3.23
3.7 12.139 -3.7 60.1 3.47 3.53 0.08 2.13 12.63 3 3 3 3 5.00E-08 111.4 0.684 0 0.684 1.21 3.4 4.1 1.4 1.7 4.15 2.65 0.14 3.29 80.3 3 -9999 -9999 -9999 -9999 -9999 0.189 0.9 0 1368 6940 7060 2116 1368 160 4.16 2.81 3.30
3.9 12.795 -3.9 59.4 3.45 3.54 0.07 1.98 20.13 1 3 3 3 1.00E-07 111.4 0.721 0 0.721 1.18 1.7 2 1.4 1.6 3.91 2.49 0.22 3.3 81.1 3 -9999 -9999 -9999 -9999 -9999 0.188 0.9 0 1442 6900 7080 2116 1442 140 3.91 2.48 3.30
4.1 13.451 -4.1 58.7 1.84 1.99 0.05 2.27 32.45 1 2 3 3 1.00E-07 111.4 0.758 0.014 0.743 1.16 1 1.1 1.2 1 1.66 3.66 0.81 3.71 100 2 -9999 -9999 -9999 -9999 -9999 0.082 0.6 28 1516 3680 3980 2116 1488 100 1.66 4.06 3.73
4.3 14.107 -4.3 58.1 2.01 2.23 0.05 2.24 47.31 1 3 1 1 1.00E-07 111.4 0.794 0.035 0.76 1.15 1.1 1.2 1.2 1.1 1.9 3.48 1 3.65 100 2 -9999 -9999 -9999 -9999 -9999 0.096 0.6 69 1588 4020 4460 2116 1519 100 1.89 3.48 3.65
4.5 14.764 -4.5 57.4 3.02 3.15 0.07 2.31 27.46 3 3 3 3 5.00E-08 111.4 0.831 0.055 0.776 1.14 3 3.4 1.4 1.4 2.99 3.14 0.35 3.45 94.4 3 -9999 -9999 -9999 -9999 -9999 0.154 0.7 110 1662 6040 6300 2116 1552 140 2.99 3.02 3.44
4.7 15.42 -4.7 56.8 1.98 2.18 0.05 2.41 43.24 3 2 3 1 5.00E-08 111.4 0.867 0.076 0.792 1.12 2.1 2.4 1.3 1 1.66 3.99 0.97 3.72 100 2 -9999 -9999 -9999 -9999 -9999 0.088 0.6 151 1734 3960 4360 2116 1583 100 1.66 3.81 3.72

64
65
66
67
68
69
70
71
72

4.9 16.076 -4.9 56.1 1.98 2.24 0.05 2.13 55.16 1 2 1 1 1.00E-07 111.4 0.904 0.096 0.808 1.11 1.1 1.2 1.3 1 1.66 3.56 1.22 3.7 100 2 -9999 -9999 -9999 -9999 -9999 0.089 0.6 192 1808 3960 4480 2116 1616 100 1.65 3.74 3.71
5.1 16.732 -5.1 55.5 6.79 6.94 0.14 1.99 33.58 4 3 4 3 5.00E-07 114.6 0.941 0.117 0.824 1.1 4.4 4.9 2.3 2.5 7.28 2.3 0.16 3.05 61.9 3 -9999 -9999 -9999 -9999 -9999 0.4 1.7 233 1882 13580 13880 2116 1649 280 7.28 2.33 3.05
5.3 17.388 -5.3 54.8 5.54 5.67 0.14 2.39 28.07 4 3 4 3 5.00E-07 114.6 0.978 0.137 0.841 1.09 3.6 3.9 2.1 2.2 5.58 2.88 0.16 3.2 73 3 -9999 -9999 -9999 -9999 -9999 0.313 1.2 274 1956 11080 11340 2116 1682 280 5.58 2.98 3.21
5.5 18.044 -5.5 54.2 3.24 3.46 0.11 3.11 46.77 3 3 3 3 5.00E-08 111.4 1.015 0.158 0.858 1.08 3.3 3.6 1.7 1.5 2.85 4.4 0.53 3.54 100 3 -9999 -9999 -9999 -9999 -9999 0.163 0.7 315 2030 6480 6920 2116 1715 220 2.85 4.50 3.55
5.7 18.701 -5.7 53.5 3.83 4.06 0.12 3.03 47.88 3 3 3 3 5.00E-08 111.4 1.052 0.178 0.874 1.07 3.9 4.2 1.8 1.6 3.44 4.08 0.44 3.46 95 3 -9999 -9999 -9999 -9999 -9999 0.2 0.8 356 2104 7660 8120 2116 1748 240 3.44 3.99 3.45
5.9 19.357 -5.9 52.8 2.44 2.76 0.06 2.09 67.86 1 3 1 1 1.00E-07 111.4 1.089 0.198 0.89 1.06 1.3 1.4 1.5 1.1 1.88 3.45 1.15 3.65 100 2 -9999 -9999 -9999 -9999 -9999 0.112 0.6 397 2178 4880 5520 2116 1781 120 1.88 3.59 3.66
6.1 20.013 -6.1 52.2 2.73 3.07 0.05 1.71 72.27 1 3 1 1 1.00E-07 111.4 1.125 0.219 0.906 1.05 1.5 1.5 1.5 1.1 2.15 2.71 1.05 3.55 100 3 -9999 -9999 -9999 -9999 -9999 0.13 0.6 438 2250 5460 6140 2116 1812 100 2.15 2.57 3.54
6.3 20.669 -6.3 51.5 3.96 4.25 0.09 2.07 61.36 3 3 3 3 5.00E-08 111.4 1.162 0.239 0.922 1.04 4.1 4.2 1.8 1.5 3.35 2.84 0.54 3.39 88.6 3 -9999 -9999 -9999 -9999 -9999 0.206 0.8 479 2324 7920 8500 2116 1845 180 3.35 2.91 3.39
6 5 21 325 6 5 50 9 7 44 7 69 0 17 2 15 53 61 4 3 4 3 5 00E 07 114 6 1 199 0 26 0 939 1 03 4 9 5 1 2 6 2 5 6 92 2 55 0 22 3 09 64 9 3 9999 9999 9999 9999 9999 0 433 1 6 519 2398 14880 15380 2116 1879 340 6 91 2 62 3 1072

73
74
75
76
77
78
79
80

6.5 21.325 -6.5 50.9 7.44 7.69 0.17 2.15 53.61 4 3 4 3 5.00E-07 114.6 1.199 0.26 0.939 1.03 4.9 5.1 2.6 2.5 6.92 2.55 0.22 3.09 64.9 3 -9999 -9999 -9999 -9999 -9999 0.433 1.6 519 2398 14880 15380 2116 1879 340 6.91 2.62 3.10
6.7 21.981 -6.7 50.2 12.31 12.41 0.26 2.12 21.54 5 4 6 4 5.00E-06 114.6 1.236 0.28 0.956 1.02 5.9 6.1 3.7 3.7 11.69 2.35 0.04 2.88 50.9 4 -9999 -9999 -9999 -9999 -9999 0.745 3.2 560 2472 24620 24820 2116 1912 520 11.69 2.33 2.88
6.9 22.638 -6.9 49.6 15.83 15.96 0.22 1.38 28.36 6 4 6 5 5.00E-05 114.6 1.274 0.301 0.973 1.01 6.1 6.2 4.3 4.3 15.09 1.5 0.04 2.68 39.6 4 30 32 -0.03 -9999 -9999 0.979 4.6 601 2548 31660 31920 2116 1947 440 15.09 1.50 2.68
7.1 23.294 -7.1 48.9 14.29 14.33 0.23 1.57 8.73 6 4 6 5 5.00E-05 114.6 1.312 0.321 0.99 1.01 5.5 5.5 4.1 3.9 13.15 1.73 0 2.77 44.1 4 30 32 -0.03 -9999 -9999 0.868 3.7 642 2624 28580 28660 2116 1982 460 13.14 1.77 2.77
7.3 23.95 -7.3 48.3 7.27 7.45 0.23 3.13 38.02 3 3 4 3 5.00E-08 111.4 1.349 0.342 1.007 1 7.1 7.1 2.8 2.4 6.06 3.82 0.14 3.24 75.8 3 -9999 -9999 -9999 -9999 -9999 0.406 1.4 683 2698 14540 14900 2116 2015 460 6.06 3.77 3.23
7.5 24.606 -7.5 47.6 10.74 10.98 0.18 1.67 52.85 5 4 5 4 5.00E-06 114.6 1.386 0.362 1.023 0.99 5.3 5.2 3.4 3 9.38 1.91 0.13 2.91 52.9 4 -9999 -9999 -9999 -9999 -9999 0.64 2.3 724 2772 21480 21960 2116 2048 360 9.37 1.88 2.91
7.7 25.262 -7.7 46.9 5.56 5.85 0.18 3.13 62.93 3 3 3 3 5.00E-08 111.4 1.423 0.383 1.04 0.98 5.6 5.5 2.5 1.9 4.26 4.13 0.36 3.38 88.1 3 -9999 -9999 -9999 -9999 -9999 0.295 1 765 2846 11120 11700 2116 2081 360 4.25 4.07 3.38
7.9 25.918 -7.9 46.3 14.66 14.76 0.25 1.66 19.74 6 4 6 5 5.00E-05 114.6 1.46 0.403 1.056 0.97 5.7 5.5 4.2 3.8 12.59 1.85 0.02 2.8 45.9 4 30 30 -0.03 -9999 -9999 0.886 3.5 806 2920 29320 29520 2116 2114 500 12.58 1.88 2.80
8.1 26.574 -8.1 45.6 4.68 4.97 0.13 2.52 61.41 3 3 3 3 5.00E-08 111.4 1.497 0.424 1.073 0.97 4.8 4.6 2.2 1.5 3.23 3.61 0.43 3.45 94.5 3 -9999 -9999 -9999 -9999 -9999 0.231 0.8 847 2994 9360 9940 2116 2147 260 3.24 3.74 3.4680

81
82
83
84
85
86
87
88
89

847 2994 9360 9940 2116 2147 260 3.24 3.74 3.46
8.3 27.231 -8.3 45.0 3.79 4.17 0.06 1.38 82.84 1 3 3 3 1.00E-07 111.4 1.533 0.444 1.089 0.96 2 1.9 1.9 1.1 2.43 2.18 0.81 3.46 94.9 3 -9999 -9999 -9999 -9999 -9999 0.176 0.6 888 3066 7580 8340 2116 2178 120 2.42 2.28 3.47
8.5 27.887 -8.5 44.3 3.67 4.05 0.05 1.17 81.41 1 3 3 3 1.00E-07 111.4 1.57 0.465 1.105 0.95 1.9 1.8 1.8 1.1 2.25 1.92 0.84 3.46 95.3 3 -9999 -9999 -9999 -9999 -9999 0.166 0.6 929 3140 7340 8100 2116 2211 100 2.24 2.02 3.47
8.7 28.543 -8.7 43.7 5.01 5.37 0.07 1.35 75.39 1 3 3 3 1.00E-07 111.4 1.607 0.485 1.121 0.94 2.6 2.4 2.2 1.4 3.35 1.93 0.5 3.31 81.7 3 -9999 -9999 -9999 -9999 -9999 0.251 0.8 970 3214 10020 10740 2116 2244 140 3.35 1.86 3.30
8.9 29.199 -8.9 43.0 5.56 5.77 0.17 3 46.37 3 3 3 3 5.00E-08 111.4 1.643 0.506 1.137 0.94 5.5 5.2 2.6 1.7 3.63 4.19 0.23 3.44 93.7 3 -9999 -9999 -9999 -9999 -9999 0.275 0.8 1011 3286 11120 11540 2116 2275 340 3.63 4.12 3.44
9.1 29.855 -9.1 42.3 4.12 4.51 0.06 1.33 83.69 1 3 3 3 1.00E-07 111.4 1.68 0.526 1.153 0.93 2.2 2 2 1.2 2.45 2.13 0.74 3.45 94 3 -9999 -9999 -9999 -9999 -9999 0.189 0.7 1052 3360 8240 9020 2116 2308 120 2.45 2.12 3.45
9.3 30.511 -9.3 41.7 3.9 4.34 0.04 0.92 95.59 1 3 3 3 1.00E-07 111.4 1.716 0.547 1.169 0.92 2.1 1.9 1.9 1 2.25 1.53 0.93 3.42 91.5 3 -9999 -9999 -9999 -9999 -9999 0.175 0.6 1093 3432 7800 8680 2116 2339 80 2.24 1.52 3.42
9.5 31.168 -9.5 41.0 4.1 4.56 0.06 1.21 98.29 1 3 3 3 1.00E-07 111.4 1.753 0.567 1.185 0.92 2.2 2 2 1.1 2.37 1.96 0.89 3.45 93.8 3 -9999 -9999 -9999 -9999 -9999 0.187 0.6 1134 3506 8200 9120 2116 2372 120 2.37 2.14 3.46
9.7 31.824 -9.7 40.4 4.05 4.55 0.05 1.1 105.27 1 3 3 3 1.00E-07 111.4 1.789 0.588 1.202 0.91 2.2 2 2 1.1 2.29 1.82 0.98 3.44 93.6 3 -9999 -9999 -9999 -9999 -9999 0.184 0.6 1175 3578 8100 9100 2116 2403 100 2.30 1.81 3.44
9 9 32 48 9 9 39 7 4 31 4 79 0 06 1 2 102 52 1 3 3 3 1 00E 07 111 4 1 826 0 608 1 218 0 91 2 3 2 1 2 1 1 1 2 44 1 94 0 87 3 43 92 7 3 9999 9999 9999 9999 9999 0 198 0 6 1216 3652 8620 9580 2116 2436 120 2 43 2 02 3 4489

90
91
92
93
94
95
96
97

9.9 32.48 -9.9 39.7 4.31 4.79 0.06 1.2 102.52 1 3 3 3 1.00E-07 111.4 1.826 0.608 1.218 0.91 2.3 2.1 2.1 1.1 2.44 1.94 0.87 3.43 92.7 3 -9999 -9999 -9999 -9999 -9999 0.198 0.6 1216 3652 8620 9580 2116 2436 120 2.43 2.02 3.44
10.1 33.136 -10.1 39.1 6.55 6.96 0.1 1.44 88.12 5 3 3 3 5.00E-06 114.6 1.863 0.629 1.234 0.9 3.3 3 2.6 1.6 4.13 1.97 0.42 3.23 75.4 3 -9999 -9999 -9999 -9999 -9999 0.34 0.9 1256 3726 13100 13920 2116 2470 200 4.13 1.96 3.23
10.3 33.792 -10.3 38.4 4.34 4.85 0.06 1.14 108.32 1 3 3 3 1.00E-07 111.4 1.9 0.649 1.251 0.89 2.3 2.1 2.2 1.1 2.36 1.87 0.93 3.44 93.1 3 -9999 -9999 -9999 -9999 -9999 0.197 0.6 1297 3800 8680 9700 2116 2503 120 2.36 2.03 3.45
10.5 34.448 -10.5 37.8 4.31 4.82 0.06 1.3 109.02 1 3 3 3 1.00E-07 111.4 1.936 0.67 1.267 0.89 2.3 2.1 2.2 1.1 2.28 2.17 0.95 3.48 97 3 -9999 -9999 -9999 -9999 -9999 0.192 0.6 1338 3872 8620 9640 2116 2534 120 2.28 2.08 3.47
10.7 35.105 -10.7 37.1 5.45 5.92 0.09 1.52 101.73 1 3 3 3 1.00E-07 111.4 1.973 0.69 1.283 0.88 2.8 2.5 2.5 1.4 3.08 2.28 0.63 3.37 87.4 3 -9999 -9999 -9999 -9999 -9999 0.263 0.7 1379 3946 10900 11840 2116 2567 180 3.08 2.28 3.37
10.9 35.761 -10.9 36.4 5.64 6.04 0.13 2.12 86.19 4 3 3 3 5.00E-07 114.6 2.01 0.711 1.299 0.88 3.9 3.4 2.7 1.4 3.1 3.17 0.49 3.44 93.3 3 -9999 -9999 -9999 -9999 -9999 0.269 0.7 1420 4020 11280 12080 2116 2600 260 3.10 3.23 3.44
11.1 36.417 -11.1 35.8 4.82 5.36 0.08 1.45 114.39 1 3 3 3 1.00E-07 111.4 2.047 0.731 1.316 0.87 2.6 2.2 2.4 1.2 2.52 2.35 0.86 3.46 94.9 3 -9999 -9999 -9999 -9999 -9999 0.221 0.7 1461 4094 9640 10720 2116 2633 160 2.52 2.41 3.46
11.3 37.073 -11.3 35.1 4.88 5.42 0.07 1.3 113.79 1 3 3 3 1.00E-07 111.4 2.084 0.752 1.332 0.87 2.6 2.2 2.4 1.2 2.5 2.1 0.84 3.44 93.1 3 -9999 -9999 -9999 -9999 -9999 0.222 0.7 1502 4168 9760 10840 2116 2666 140 2.50 2.10 3.44
11.5 37.729 -11.5 34.5 4.84 5.36 0.07 1.31 110.77 1 3 3 3 1.00E-07 111.4 2.12 0.772 1.348 0.86 2.6 2.2 2.4 1.1 2.4 2.17 0.83 3.46 95.1 3 -9999 -9999 -9999 -9999 -9999 0.216 0.6 1543 4240 9680 10720 2116 2697 140 2.40 2.16 3.4697

98
99

100
101
102
103
104
105
106

1543 4240 9680 10720 2116 2697 140 2.40 2.16 3.46
11.7 38.385 -11.7 33.8 4.39 4.94 0.06 1.22 116.39 1 3 3 1 1.00E-07 111.4 2.157 0.793 1.364 0.86 2.4 2 2.4 1 2.04 2.16 1.02 3.52 100 3 -9999 -9999 -9999 -9999 -9999 0.185 0.6 1584 4314 8780 9880 2116 2730 120 2.04 2.16 3.52
11.9 39.042 -11.9 33.2 4.87 5.42 0.06 1.16 117.08 1 3 3 3 1.00E-07 111.4 2.193 0.813 1.38 0.85 2.6 2.2 2.4 1.1 2.34 1.94 0.88 3.45 94.1 3 -9999 -9999 -9999 -9999 -9999 0.215 0.6 1625 4386 9740 10840 2116 2761 120 2.34 1.86 3.44
12.1 39.698 -12.1 32.5 4.79 5.36 0.06 1.17 121.38 1 3 3 3 1.00E-07 111.4 2.23 0.834 1.396 0.85 2.6 2.2 2.5 1.1 2.24 2 0.94 3.47 96.2 3 -9999 -9999 -9999 -9999 -9999 0.209 0.6 1666 4460 9580 10720 2116 2794 120 2.24 1.92 3.46
12.3 40.354 -12.3 31.8 4.77 5.31 0.06 1.18 114.03 1 3 3 3 1.00E-07 111.4 2.266 0.854 1.412 0.84 2.5 2.1 2.5 1.1 2.15 2.06 0.89 3.49 98.1 3 -9999 -9999 -9999 -9999 -9999 0.203 0.6 1707 4532 9540 10620 2116 2825 120 2.15 1.97 3.48
12.5 41.01 -12.5 31.2 5.37 5.87 0.07 1.11 107.25 1 3 3 3 1.00E-07 111.4 2.303 0.875 1.428 0.84 2.8 2.4 2.6 1.1 2.5 1.83 0.69 3.41 90.7 3 -9999 -9999 -9999 -9999 -9999 0.238 0.7 1748 4606 10740 11740 2116 2858 140 2.50 1.96 3.42
12.7 41.666 -12.7 30.5 4.93 5.51 0.06 1.09 122.92 1 3 3 3 1.00E-07 111.4 2.34 0.895 1.444 0.83 2.6 2.2 2.5 1 2.19 1.9 0.93 3.47 96 3 -9999 -9999 -9999 -9999 -9999 0.211 0.6 1789 4680 9860 11020 2116 2891 120 2.19 1.89 3.47
12.9 42.322 -12.9 29.9 5 5.6 0.07 1.3 128.16 1 3 3 3 1.00E-07 111.4 2.376 0.916 1.461 0.83 2.7 2.2 2.6 1.1 2.21 2.26 0.96 3.5 100 3 -9999 -9999 -9999 -9999 -9999 0.215 0.6 1830 4752 10000 11200 2116 2922 140 2.21 2.17 3.49
13.1 42.978 -13.1 29.2 5.57 6.13 0.08 1.27 119.81 1 3 3 3 1.00E-07 111.4 2.413 0.936 1.477 0.82 2.9 2.4 2.7 1.2 2.52 2.09 0.75 3.43 92.7 3 -9999 -9999 -9999 -9999 -9999 0.248 0.7 1871 4826 11140 12260 2116 2955 160 2.52 2.15 3.44
13 3 43 635 13 3 28 6 5 75 6 27 0 08 1 24 111 71 1 3 3 3 1 00E 07 111 4 2 449 0 957 1 493 0 82 3 2 5 2 8 1 2 2 56 2 03 0 66 3 42 91 6 3 9999 9999 9999 9999 9999 0 255 0 7 1912 4898 11500 12540 2116 2986 160 2 56 2 09 3 43106

107
108
109
110
111
112
113
114

13.3 43.635 -13.3 28.6 5.75 6.27 0.08 1.24 111.71 1 3 3 3 1.00E-07 111.4 2.449 0.957 1.493 0.82 3 2.5 2.8 1.2 2.56 2.03 0.66 3.42 91.6 3 -9999 -9999 -9999 -9999 -9999 0.255 0.7 1912 4898 11500 12540 2116 2986 160 2.56 2.09 3.43
13.5 44.291 -13.5 27.9 5.59 6.2 0.08 1.25 129.93 1 3 3 3 1.00E-07 111.4 2.486 0.977 1.509 0.81 3 2.4 2.8 1.2 2.46 2.09 0.83 3.44 93.6 3 -9999 -9999 -9999 -9999 -9999 0.248 0.7 1953 4972 11180 12400 2116 3019 160 2.46 2.15 3.45
13.7 44.947 -13.7 27.3 5.57 6.19 0.08 1.29 132.91 1 3 3 3 1.00E-07 111.4 2.522 0.997 1.525 0.81 3 2.4 2.8 1.1 2.41 2.18 0.86 3.46 95.1 3 -9999 -9999 -9999 -9999 -9999 0.245 0.6 1993 5044 11140 12380 2116 3051 160 2.40 2.18 3.46
13.9 45.603 -13.9 26.6 7.94 8.57 0.1 1.2 135.46 5 3 3 3 5.00E-06 114.6 2.559 1.018 1.541 0.81 4.1 3.3 3.2 1.5 3.9 1.71 0.53 3.22 74.9 3 -9999 -9999 -9999 -9999 -9999 0.401 0.9 2034 5118 15880 17140 2116 3084 200 3.90 1.66 3.22
14.1 46.259 -14.1 25.9 10.01 10.54 0.16 1.52 112.61 5 3 4 3 5.00E-06 114.6 2.597 1.038 1.558 0.8 5 4 3.8 1.9 5.1 2.02 0.31 3.16 69.6 3 -9999 -9999 -9999 -9999 -9999 0.53 1.1 2075 5194 20020 21080 2116 3119 320 5.09 2.01 3.16
14.3 46.915 -14.3 25.3 14.07 14.56 0.23 1.55 103.44 6 3 5 3 5.00E-05 114.6 2.635 1.059 1.576 0.8 5.6 4.4 4.7 2.5 7.57 1.89 0.18 2.99 58 3 30 30 0.04 -9999 -9999 0.795 1.8 2116 5270 28140 29120 2116 3154 460 7.56 1.93 3.00
14.5 47.572 -14.5 24.6 19.52 19.76 0.49 2.49 51.7 5 3 6 4 5.00E-06 114.6 2.672 1.079 1.593 0.79 9.5 7.5 6.2 3.5 10.73 2.87 0.03 2.96 55.9 3 -9999 -9999 -9999 -9999 -9999 1.139 2.8 2157 5344 39040 39520 2116 3187 980 10.72 2.87 2.96
14.7 48.228 -14.7 24.0 16.02 16.34 0.26 1.61 68.82 6 3 5 4 5.00E-05 114.6 2.71 1.1 1.61 0.79 6.3 4.9 5.1 2.8 8.47 1.93 0.08 2.95 55.5 3 30 30 0.01 -9999 -9999 0.909 2 2198 5420 32040 32680 2116 3222 520 8.46 1.91 2.95
14.9 48.884 -14.9 23.3 16.3 17.16 0.19 1.08 182.05 6 4 4 3 5.00E-05 114.6 2.747 1.12 1.627 0.78 6.6 5.2 5.1 2.7 8.86 1.29 0.32 2.85 49 4 30 30 0.06 -9999 -9999 0.961 2.2 2239 5494 32600 34320 2116 3255 380 8.86 1.32 2.86114

115
116
117
118
119
120
121
122
123

14.9 48.884 14.9 23.3 16.3 17.16 0.19 1.08 182.05 6 4 4 3 5.00E 05 114.6 2.747 1.12 1.627 0.78 6.6 5.2 5.1 2.7 8.86 1.29 0.32 2.85 49 4 30 30 0.06 9999 9999 0.961 2.2 2239 5494 32600 34320 2116 3255 380 8.86 1.32 2.86
15.1 49.54 -15.1 22.7 15.25 16.43 0.16 0.96 251.75 6 4 4 3 5.00E-05 114.6 2.785 1.141 1.644 0.78 6.3 4.9 4.9 2.6 8.3 1.16 0.49 2.86 49.3 4 30 30 0.1 -9999 -9999 0.91 2 2280 5570 30500 32860 2116 3290 320 8.30 1.17 2.86
15.3 50.196 -15.3 22.0 12.65 13.77 0.14 1 239.28 6 4 3 3 5.00E-05 114.6 2.822 1.161 1.661 0.78 5.3 4.1 4.4 2.2 6.59 1.26 0.58 2.96 55.9 3 30 30 0.14 -9999 -9999 0.73 1.5 2321 5644 25300 27540 2116 3323 280 6.59 1.28 2.96
15.5 50.852 -15.5 21.3 11.53 12.77 0.09 0.69 264.09 6 4 3 3 5.00E-05 114.6 2.86 1.182 1.678 0.77 4.9 3.8 4 1.9 5.9 0.89 0.71 2.94 54.6 4 30 30 0.2 -9999 -9999 0.66 1.3 2362 5720 23060 25540 2116 3358 180 5.90 0.91 2.94
15.7 51.509 -15.7 20.7 15.41 16 0.11 0.7 125.45 6 4 5 3 5.00E-05 114.6 2.898 1.202 1.695 0.77 6.1 4.7 4.7 2.4 7.73 0.86 0.21 2.83 47.7 4 30 30 0.09 -9999 -9999 0.873 1.8 2403 5796 30820 32000 2116 3393 220 7.72 0.84 2.82
15.9 52.165 -15.9 20.0 12.68 13.65 0.11 0.81 207.46 6 4 3 3 5.00E-05 114.6 2.935 1.223 1.712 0.76 5.2 4 4.3 2 6.26 1.03 0.49 2.94 54.8 4 30 30 0.14 -9999 -9999 0.714 1.4 2444 5870 25360 27300 2116 3426 220 6.25 1.03 2.94
16.1 52.821 -16.1 19.4 11.15 12.28 0.08 0.65 241.95 6 4 3 3 5.00E-05 114.6 2.973 1.243 1.73 0.76 4.7 3.6 3.9 1.8 5.38 0.86 0.68 2.97 56.7 3 30 30 0.2 -9999 -9999 0.621 1.2 2485 5946 22300 24560 2116 3461 160 5.38 0.86 2.97
16.3 53.477 -16.3 18.7 11.58 12.67 0.08 0.59 234.53 6 4 3 3 5.00E-05 114.6 3.01 1.264 1.747 0.76 4.9 3.7 4 1.8 5.53 0.78 0.63 2.94 54.8 4 30 30 0.19 -9999 -9999 0.644 1.2 2526 6020 23160 25340 2116 3494 160 5.53 0.83 2.96
16.5 54.133 -16.5 18.1 11.47 12.62 0.07 0.52 246.26 6 4 3 3 5.00E-05 114.6 3.048 1.284 1.764 0.75 4.8 3.6 3.9 1.8 5.43 0.68 0.67 2.93 54 4 30 30 0.21 -9999 -9999 0.638 1.2 2567 6096 22940 25240 2116 3529 140 5.42 0.73 2.94
16 7 54 789 16 7 17 4 10 89 12 18 0 08 0 68 275 05 6 3 3 3 5 00E 05 114 6 3 086 1 305 1 781 0 75 4 7 3 5 4 1 7 5 11 0 91 0 8 3 58 7 3 30 30 0 25 9999 9999 0 606 1 1 2608 6172 21780 24360 2116 3564 160 5 10 0 88 3 00123

124
16.7 54.789 -16.7 17.4 10.89 12.18 0.08 0.68 275.05 6 3 3 3 5.00E-05 114.6 3.086 1.305 1.781 0.75 4.7 3.5 4 1.7 5.11 0.91 0.8 3 58.7 3 30 30 0.25 -9999 -9999 0.606 1.1 2608 6172 21780 24360 2116 3564 160 5.10 0.88 3.00
16.9 55.446 -16.9 16.8 20.93 22.06 0.92 4.18 241.38 4 3 4 3 5.00E-07 114.6 3.123 1.325 1.798 0.75 14.1 10.5 7.6 3.8 10.53 4.87 0.33 3.1 65.7 3 -9999 -9999 -9999 -9999 -9999 1.262 2.7 2649 6246 41860 44120 2116 3597 1840 10.53 4.86 3.10
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of 60 to 80%; P a = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62   Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75  Col‐76  Col‐77   Col‐78   Col‐79   Col‐80   Col‐81   Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1 0 n=0 5 n=0 7 Col if crest accel = No f crest accel = No if crest accel = (%) (%) Nkt 1 1 No if crest accel =

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)
38
39
40
41
42
43
44
45
46

n=1.0 n=0.5 n=0.7 Col if crest accel = No f crest accel = No if crest accel = (%) (%) Nkt 1.1 No if crest accel =
2.0 Amplification 2 0.06 Amplification 2 10.5 0.06 Amplification 2

73.78 0.38 1.79 164.85 0.38 1.49 Granular 55.68 7.46 16.67 73.92 6.00 1.79 1.10 81.36 0.13 1.00 0.22 0.07 0.14 0.7 2.2 3.34 0.06 0.9250 12.36 6.20 8 2.6 1993 1.1 0.06 0.95 31.93 1.11 35.48 495.93 248.70
65.50 0.82 2.00 117.90 0.82 1.80 Granular 18.89 4.35 7.82 65.73 5.00 2.00 1.30 85.77 0.14 1.00 0.22 0.07 0.14 0.7 2.2 2.41 0.06 0.9175 9.46 4.77 13 2.6 3037 1.1 0.06 0.95 16.51 1.11 18.35 256.73 129.52
25.70 2.22 2.59 41.71 2.22 2.42 Granular 11.26 3.35 5.44 26.00 2.00 2.59 3.25 84.60 0.14 1.00 0.22 0.07 0.14 0.7 2.2 2.07 0.06 0.9100 7.91 4.01 35 2.6 1544 1.1 0.06 0.95 5.00 1.11 5.56 77.87 39.52
43.32 0.80 2.15 65.68 0.80 2.00 Granular 8.02 2.83 4.29 43.67 2.00 2.15 1.55 67.89 0.11 1.00 0.22 0.07 0.14 0.7 2.2 1.87 0.06 0.9100 5.72 2.92 17 2.6 3083 1.1 0.06 0.95 7.11 1.11 7.90 110.91 56.64
24.15 1.47 2.51 34.85 1.47 2.37 Granular 6.26 2.50 3.61 24.55 2.00 2.51 2.80 68.70 0.11 1.00 0.21 0.07 0.14 0.7 2.2 1.73 0.06 0.9100 5.37 2.76 31 2.6 1945 1.1 0.06 0.95 3.50 1.11 3.89 54.73 28.12
9.80 1.09 2.78 13.59 1.09 2.65 Very Silty 5.14 2.27 3.14 14.20 2.00 2.65 3.68 52.20 0.09 0.99 0.21 0.07 0.14 0.7 2.2 1.63 0.06 0.9100 4.29 2.22 38 2.6 871 1.1 0.06 0.95 1.29 1.11 1.43 20.14 10.41
15.67 1.01 2.58 21.03 1.01 2.47 Granular 4.35 2.09 2.80 16.15 2.00 2.58 3.22 52.05 0.09 0.99 0.21 0.07 0.14 0.7 2.2 1.55 0.06 0.9100 4.09 2.13 35 2.6 1514 1.1 0.06 0.95 1.90 1.11 2.11 29.72 15.46

47
48
49
50
51
52
53
54
55

6.10 1.81 3.06 7.96 1.81 2.96 Clayey 3.78 1.94 2.54 12.86 2.00 2.81 4.91 63.14 0.10 0.99 0.21 0.07 0.14 0.7 2.2 1.49 0.06 0.9100 4.36 2.28 47 77 2.6 632 1.1 0.06 0.95 0.69 1.11 0.76 10.79 5.65
14.39 0.96 2.61 18.31 0.96 2.51 Very Silty 3.34 1.83 2.32 19.01 2.00 2.51 2.84 53.94 0.09 0.99 0.21 0.07 0.13 0.7 2.2 1.44 0.06 0.9100 3.84 2.02 31 2.6 1587 1.1 0.06 0.95 1.52 1.11 1.69 23.96 12.62
7.24 1.58 2.97 9.00 1.58 2.89 Clayey 2.98 1.73 2.15 13.49 2.00 2.76 4.49 60.62 0.10 0.99 0.21 0.07 0.13 0.7 2.2 1.39 0.06 0.9100 3.96 2.10 44 2.6 845 1.1 0.06 0.95 0.72 1.11 0.81 11.40 6.04
10.04 1.39 2.82 12.25 1.39 2.74 Clayey 2.71 1.64 2.01 17.52 2.00 2.63 3.53 61.92 0.10 0.99 0.21 0.07 0.13 0.7 2.2 1.35 0.06 0.9100 3.91 2.08 37 2.6 1230 1.1 0.06 0.95 0.96 1.11 1.06 15.10 8.05
3.21 2.31 3.36 3.85 2.31 3.29 Clayey 2.47 1.57 1.88 6.05 2.00 3.19 9.08 54.97 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.31 0.06 0.9100 3.56 1.91 72 2.6 412 1.1 0.06 0.95 0.29 1.11 0.33 4.62 2.48
4.79 1.49 3.12 5.65 1.49 3.05 Clayey 2.28 1.51 1.78 8.23 2.00 2.96 6.30 51.87 0.09 0.98 0.20 0.07 0.13 0.7 2.2 1.28 0.06 0.9100 3.39 1.83 56 2.6 639 1.1 0.06 0.95 0.42 1.11 0.47 6.63 3.58
6.30 1.31 2.99 7.32 1.31 2.93 Clayey 2.11 1.45 1.69 10.16 2.00 2.84 5.15 52.34 0.09 0.98 0.20 0.07 0.13 0.7 2.2 1.25 0.06 0.9100 3.33 1.81 48 2.6 874 1.1 0.06 0.95 0.53 1.11 0.59 8.41 4.57
11.83 1.12 2.71 13.54 1.12 2.66 Very Silty 1.97 1.40 1.61 14.35 2.00 2.66 3.72 53.40 0.09 0.98 0.20 0.07 0.13 0.7 2.2 1.22 0.06 0.9100 3.29 1.80 38 2.6 1699 1.1 0.06 0.95 0.96 1.11 1.07 15.25 8.35
4 15 2 78 3 30 4 69 2 78 3 26 Clayey 1 84 1 36 1 53 6 63 2 00 3 19 9 09 60 24 0 10 0 98 0 20 0 07 0 13 0 7 2 2 1 20 0 06 0 9100 3 45 1 90 72 2 6 616 1 1 0 06 0 95 0 33 1 11 0 36 5 18 2 8555

56
57
58
59
60
61
62
63

4.15 2.78 3.30 4.69 2.78 3.26 Clayey 1.84 1.36 1.53 6.63 2.00 3.19 9.09 60.24 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.20 0.06 0.9100 3.45 1.90 72 2.6 616 1.1 0.06 0.95 0.33 1.11 0.36 5.18 2.85
3.12 1.99 3.34 3.48 1.99 3.30 Clayey 1.73 1.32 1.47 5.11 2.00 3.24 9.75 49.81 0.08 0.98 0.20 0.07 0.13 0.7 2.2 1.18 0.06 0.9100 2.81 1.56 76 2.6 478 1.1 0.06 0.95 0.24 1.11 0.26 3.79 2.10
3.73 2.59 3.33 4.12 2.59 3.29 Clayey 1.63 1.28 1.41 5.77 2.00 3.23 9.73 56.16 0.10 0.98 0.20 0.07 0.13 0.7 2.2 1.16 0.06 0.9100 3.21 1.79 76 2.6 589 1.1 0.06 0.95 0.28 1.11 0.31 4.41 2.46
3.35 2.81 3.39 3.65 2.81 3.35 Clayey 1.55 1.24 1.36 5.16 2.00 3.30 10.77 55.57 0.10 0.97 0.20 0.07 0.12 0.7 2.2 1.14 0.06 0.9100 3.14 1.77 81 2.6 542 1.1 0.06 0.95 0.24 1.11 0.27 3.85 2.16
3.23 2.48 3.37 3.48 2.48 3.34 Clayey 1.47 1.21 1.31 4.91 2.00 3.30 10.72 52.62 0.09 0.97 0.19 0.07 0.12 0.7 2.2 1.12 0.06 0.9100 3.02 1.71 81 2.6 537 1.1 0.06 0.95 0.23 1.11 0.25 3.62 2.05
1.39 4.06 3.80 1.49 4.06 3.77 Clayey 1.42 1.19 1.28 2.67 2.00 3.73 18.69 49.98 0.08 0.97 0.19 0.07 0.12 0.7 2.2 1.11 0.06 0.9100 2.62 1.49 100 2.6 235 1.1 0.06 0.95 0.10 1.11 0.11 1.51 0.86
1.60 3.48 3.71 1.71 3.48 3.68 Clayey 1.39 1.18 1.26 2.94 2.00 3.65 16.94 49.75 0.08 0.97 0.19 0.07 0.13 0.7 2.2 1.10 0.06 0.9100 2.53 1.45 100 2.6 274 1.1 0.06 0.95 0.11 1.11 0.12 1.68 0.96
2.56 3.02 3.50 2.72 3.02 3.48 Clayey 1.36 1.17 1.24 4.06 2.00 3.44 13.07 53.07 0.09 0.97 0.19 0.07 0.13 0.7 2.2 1.10 0.06 0.9100 2.78 1.61 94 2.6 442 1.1 0.06 0.95 0.17 1.11 0.19 2.60 1.50
1.43 3.81 3.77 1.52 3.81 3.75 Clayey 1.34 1.16 1.23 2.75 2.00 3.72 18.38 50.63 0.09 0.97 0.19 0.08 0.13 0.7 2.2 1.09 0.06 0.9100 2.65 1.54 100 2.6 250 1.1 0.06 0.95 0.10 1.11 0.11 1.41 0.82

64
65
66
67
68
69
70
71
72

y y
1.44 3.74 3.76 1.52 3.74 3.74 Clayey 1.31 1.14 1.21 2.77 2.00 3.71 18.33 50.81 0.09 0.97 0.19 0.08 0.13 0.7 2.2 1.08 0.06 0.9100 2.59 1.52 100 2.6 254 1.1 0.06 0.95 0.10 1.11 0.11 1.38 0.81
6.42 2.33 3.10 6.75 2.33 3.08 Clayey 1.28 1.13 1.19 8.42 2.00 3.05 7.36 61.95 0.10 0.96 0.19 0.08 0.13 0.7 2.2 1.08 0.06 0.9100 2.80 1.65 62 2.6 1143 1.1 0.06 0.95 0.42 1.11 0.47 5.96 3.51
4.97 2.98 3.25 5.21 2.98 3.23 Clayey 1.26 1.12 1.17 6.74 2.00 3.21 9.36 63.08 0.10 0.96 0.19 0.08 0.13 0.7 2.2 1.07 0.06 0.9100 2.77 1.64 74 2.6 894 1.1 0.06 0.95 0.32 1.11 0.36 4.49 2.66
2.57 4.50 3.59 2.68 4.50 3.57 Clayey 1.23 1.11 1.16 4.03 2.00 3.55 15.01 60.57 0.10 0.96 0.18 0.08 0.14 0.7 2.2 1.07 0.06 0.9100 2.64 1.58 100 2.6 466 1.1 0.06 0.95 0.17 1.11 0.18 2.26 1.35
3.13 3.99 3.49 3.25 3.99 3.47 Clayey 1.21 1.10 1.14 4.64 2.00 3.45 13.23 61.47 0.10 0.96 0.18 0.08 0.14 0.7 2.2 1.06 0.06 0.9100 2.61 1.57 94 2.6 573 1.1 0.06 0.95 0.20 1.11 0.22 2.68 1.62
1.72 3.59 3.69 1.78 3.59 3.68 Clayey 1.19 1.09 1.13 3.10 2.00 3.66 17.14 53.10 0.09 0.96 0.18 0.08 0.14 0.7 2.2 1.05 0.06 0.9100 2.36 1.43 100 2.6 318 1.1 0.06 0.95 0.11 1.11 0.12 1.44 0.88
1.99 2.57 3.57 2.05 2.57 3.55 Clayey 1.17 1.08 1.11 3.39 2.00 3.54 14.76 50.02 0.09 0.96 0.18 0.08 0.14 0.7 2.2 1.05 0.06 0.9100 2.26 1.38 100 2.6 370 1.1 0.06 0.95 0.12 1.11 0.14 1.63 0.99
3.13 2.91 3.42 3.21 2.91 3.41 Clayey 1.15 1.07 1.10 4.61 2.00 3.39 12.21 56.25 0.10 0.96 0.18 0.09 0.14 0.7 2.2 1.04 0.06 0.9100 2.34 1.44 89 2.6 588 1.1 0.06 0.95 0.19 1.11 0.22 2.51 1.54
6 51 2 62 3 12 6 67 2 62 3 11 Clayey 1 13 1 06 1 09 8 19 2 00 3 10 7 91 64 78 0 11 0 95 0 18 0 09 0 14 0 7 2 2 1 04 0 06 0 9100 2 51 1 56 65 2 6 1236 1 1 0 06 0 95 0 40 1 11 0 45 5 12 3 1772

73
74
75
76
77
78
79
80

6.51 2.62 3.12 6.67 2.62 3.11 Clayey 1.13 1.06 1.09 8.19 2.00 3.10 7.91 64.78 0.11 0.95 0.18 0.09 0.14 0.7 2.2 1.04 0.06 0.9100 2.51 1.56 65 2.6 1236 1.1 0.06 0.95 0.40 1.11 0.45 5.12 3.17
11.11 2.33 2.90 11.34 2.33 2.89 Clayey 1.11 1.05 1.07 12.98 2.00 2.88 5.49 71.34 0.11 0.95 0.18 0.09 0.14 0.7 2.2 1.03 0.06 0.9100 2.67 1.67 51 2.6 2128 1.1 0.06 0.95 0.68 1.11 0.75 8.56 5.35
14.47 1.50 2.70 14.72 1.50 2.69 Clayey 1.09 1.04 1.06 16.40 2.00 2.68 3.87 63.51 0.10 0.95 0.17 0.09 0.14 0.7 2.2 1.03 0.06 0.9100 2.40 1.51 40 2.6 2797 1.1 0.06 0.95 0.88 1.11 0.97 10.94 6.89
12.71 1.77 2.78 12.88 1.77 2.78 Clayey 1.07 1.03 1.05 14.46 2.00 2.77 4.55 65.78 0.11 0.95 0.17 0.09 0.14 0.7 2.2 1.02 0.06 0.9100 2.42 1.54 44 2.6 2480 1.1 0.06 0.95 0.76 1.11 0.85 9.44 5.98
5.91 3.77 3.24 5.97 3.77 3.24 Clayey 1.05 1.02 1.03 7.40 2.00 3.23 9.71 71.84 0.11 0.95 0.17 0.09 0.14 0.7 2.2 1.01 0.06 0.9100 2.57 1.64 76 2.6 1162 1.1 0.06 0.95 0.35 1.11 0.39 4.31 2.75
9.22 1.88 2.92 9.28 1.88 2.91 Clayey 1.03 1.02 1.02 10.72 2.00 2.91 5.80 62.22 0.10 0.94 0.17 0.09 0.14 0.7 2.2 1.01 0.06 0.9100 2.27 1.46 53 2.6 1827 1.1 0.06 0.95 0.54 1.11 0.60 6.61 4.26
4.22 4.07 3.38 4.23 4.07 3.38 Clayey 1.02 1.01 1.01 5.62 2.00 3.38 11.98 67.35 0.11 0.94 0.17 0.09 0.14 0.7 2.2 1.01 0.06 0.9100 2.37 1.54 88 96.4 2.6 843 1.1 0.06 0.95 0.25 1.11 0.27 2.98 1.93
12.58 1.88 2.80 12.58 1.88 2.80 Clayey 1.00 1.00 1.00 13.96 2.00 2.80 4.80 67.03 0.11 0.94 0.17 0.09 0.14 0.7 2.2 1.00 0.06 0.9100 2.33 1.53 46 2.6 2533 1.1 0.06 0.95 0.73 1.11 0.81 8.75 5.72
3.26 3.74 3.46 3.25 3.74 3.46 Clayey 0.99 0.99 0.99 4.63 2.00 3.46 13.38 61.96 0.10 0.94 0.17 0.09 0.14 0.7 2.2 1.00 0.06 0.9100 2.18 1.44 95 2.6 662 1.1 0.06 0.95 0.19 1.11 0.21 2.23 1.4780

81
82
83
84
85
86
87
88
89

3.26 3.74 3.46 3.25 3.74 3.46 Clayey 0.99 0.99 0.99 4.63 2.00 3.46 13.38 61.96 0.10 0.94 0.17 0.09 0.14 0.7 2.2 1.00 0.06 0.9100 2.18 1.44 95 2.6 662 1.1 0.06 0.95 0.19 1.11 0.21 2.23 1.47
2.46 2.28 3.46 2.44 2.28 3.46 Clayey 0.97 0.99 0.98 3.83 2.00 3.47 13.46 51.56 0.09 0.93 0.17 0.09 0.14 0.7 2.2 0.99 0.06 0.9100 1.96 1.30 96 96.7 2.6 502 1.1 0.06 0.95 0.14 1.11 0.16 1.66 1.10
2.29 2.02 3.46 2.27 2.02 3.47 Clayey 0.96 0.98 0.97 3.66 2.00 3.47 13.58 49.73 0.08 0.93 0.16 0.09 0.14 0.7 2.2 0.99 0.06 0.9100 1.74 1.16 96 2.6 472 1.1 0.06 0.95 0.13 1.11 0.14 1.53 1.02
3.45 1.86 3.29 3.41 1.86 3.29 Clayey 0.94 0.97 0.96 4.79 2.00 3.30 10.71 51.27 0.09 0.93 0.16 0.09 0.14 0.7 2.2 0.98 0.06 0.9100 1.92 1.29 81 2.6 717 1.1 0.06 0.95 0.19 1.11 0.22 2.28 1.54
3.76 4.12 3.43 3.71 4.12 3.43 Clayey 0.93 0.96 0.95 5.07 2.00 3.44 13.02 66.05 0.11 0.92 0.16 0.10 0.14 0.7 2.2 0.98 0.06 0.9100 2.19 1.49 93 2.6 786 1.1 0.06 0.95 0.21 1.11 0.23 2.45 1.67
2.56 2.12 3.43 2.52 2.12 3.44 Clayey 0.92 0.96 0.94 3.91 2.00 3.45 13.13 51.32 0.09 0.92 0.16 0.10 0.14 0.7 2.2 0.97 0.06 0.9100 1.88 1.29 94 2.6 539 1.1 0.06 0.95 0.14 1.11 0.16 1.65 1.13
2.36 1.52 3.40 2.31 1.52 3.41 Clayey 0.90 0.95 0.93 3.71 2.00 3.42 12.67 47.02 0.08 0.92 0.16 0.10 0.14 0.7 2.2 0.97 0.06 0.9100 1.63 1.13 92 2.6 500 1.1 0.06 0.95 0.13 1.11 0.14 1.50 1.04
2.51 2.14 3.44 2.45 2.14 3.45 Clayey 0.89 0.94 0.92 3.84 2.00 3.46 13.41 51.53 0.09 0.91 0.16 0.10 0.14 0.7 2.2 0.97 0.06 0.9100 1.86 1.29 95 99.6 2.6 535 1.1 0.06 0.95 0.14 1.11 0.15 1.58 1.10
2.45 1.81 3.42 2.39 1.81 3.43 Clayey 0.88 0.94 0.91 3.79 2.00 3.44 13.05 49.42 0.08 0.91 0.16 0.10 0.14 0.7 2.2 0.96 0.06 0.9100 1.65 1.16 94 2.6 526 1.1 0.06 0.95 0.13 1.11 0.15 1.53 1.07
2 61 2 02 3 41 2 54 2 02 3 42 Cla e 0 87 0 93 0 91 3 93 2 00 3 44 13 03 51 23 0 09 0 91 0 16 0 10 0 14 0 7 2 2 0 96 0 06 0 9100 1 83 1 29 93 2 6 565 1 1 0 06 0 95 0 14 1 11 0 16 1 61 1 1489

90
91
92
93
94
95
96
97

2.61 2.02 3.41 2.54 2.02 3.42 Clayey 0.87 0.93 0.91 3.93 2.00 3.44 13.03 51.23 0.09 0.91 0.16 0.10 0.14 0.7 2.2 0.96 0.06 0.9100 1.83 1.29 93 2.6 565 1.1 0.06 0.95 0.14 1.11 0.16 1.61 1.14
4.46 1.96 3.20 4.32 1.96 3.21 Clayey 0.86 0.93 0.90 5.64 2.00 3.23 9.68 54.56 0.10 0.90 0.15 0.10 0.14 0.7 2.2 0.95 0.06 0.9100 1.87 1.33 75 2.6 971 1.1 0.06 0.95 0.24 1.11 0.27 2.73 1.95
2.56 2.03 3.42 2.48 2.03 3.43 Clayey 0.85 0.92 0.89 3.88 2.00 3.45 13.26 51.40 0.09 0.90 0.15 0.10 0.14 0.7 2.2 0.95 0.06 0.9100 1.81 1.30 95 2.6 562 1.1 0.06 0.95 0.14 1.11 0.15 1.56 1.12
2.49 2.08 3.44 2.40 2.08 3.45 Clayey 0.84 0.91 0.88 3.80 2.00 3.47 13.58 51.67 0.09 0.89 0.15 0.10 0.13 0.7 2.2 0.95 0.06 0.9100 1.80 1.31 96 2.6 549 1.1 0.06 0.95 0.13 1.11 0.15 1.50 1.09
3.39 2.28 3.34 3.26 2.28 3.35 Clayey 0.82 0.91 0.87 4.61 2.00 3.37 11.89 54.86 0.10 0.89 0.15 0.10 0.13 0.7 2.2 0.94 0.06 0.9100 1.84 1.35 87 2.6 752 1.1 0.06 0.95 0.18 1.11 0.20 2.03 1.49
3.44 3.23 3.41 3.30 3.23 3.42 Clayey 0.81 0.90 0.87 4.65 2.00 3.44 13.08 60.79 0.10 0.89 0.15 0.10 0.13 0.7 2.2 0.94 0.06 0.9100 1.94 1.44 94 2.6 768 1.1 0.06 0.95 0.18 1.11 0.20 2.04 1.51
2.81 2.41 3.42 2.69 2.41 3.44 Clayey 0.80 0.90 0.86 4.07 2.00 3.46 13.41 54.61 0.10 0.88 0.15 0.10 0.13 0.7 2.2 0.94 0.06 0.9100 1.82 1.36 95 2.6 631 1.1 0.06 0.95 0.15 1.11 0.16 1.66 1.24
2.81 2.10 3.39 2.68 2.10 3.41 Clayey 0.79 0.89 0.85 4.07 2.00 3.44 12.96 52.70 0.09 0.88 0.15 0.10 0.13 0.7 2.2 0.93 0.06 0.9100 1.79 1.35 93 2.6 635 1.1 0.06 0.95 0.15 1.11 0.16 1.65 1.24
2.71 2.16 3.41 2.58 2.16 3.43 Clayey 0.78 0.89 0.84 3.97 2.00 3.46 13.34 53.02 0.09 0.87 0.14 0.10 0.13 0.7 2.2 0.93 0.06 0.9100 1.79 1.36 95 2.6 617 1.1 0.06 0.95 0.14 1.11 0.15 1.58 1.2097

98
99

100
101
102
103
104
105
106

2.71 2.16 3.41 2.58 2.16 3.43 Clayey 0.78 0.89 0.84 3.97 2.00 3.46 13.34 53.02 0.09 0.87 0.14 0.10 0.13 0.7 2.2 0.93 0.06 0.9100 1.79 1.36 95 2.6 617 1.1 0.06 0.95 0.14 1.11 0.15 1.58 1.20
2.32 2.16 3.47 2.20 2.16 3.49 Clayey 0.78 0.88 0.84 3.62 2.00 3.52 14.49 52.45 0.09 0.86 0.14 0.10 0.13 0.7 2.2 0.93 0.06 0.9100 1.77 1.36 100 99.9 2.6 530 1.1 0.06 0.95 0.12 1.11 0.13 1.34 1.03
2.67 1.86 3.39 2.53 1.86 3.41 Clayey 0.77 0.88 0.83 3.93 2.00 3.44 13.02 51.12 0.09 0.86 0.14 0.10 0.13 0.7 2.2 0.92 0.06 0.9100 1.75 1.36 93 2.6 615 1.1 0.06 0.95 0.14 1.11 0.15 1.54 1.19
2.57 1.92 3.41 2.44 1.92 3.43 Clayey 0.76 0.87 0.82 3.84 2.00 3.46 13.41 51.47 0.09 0.85 0.14 0.10 0.12 0.7 2.2 0.92 0.06 0.9100 1.75 1.37 95 2.6 596 1.1 0.06 0.95 0.13 1.11 0.14 1.48 1.16
2.49 1.97 3.43 2.35 1.97 3.45 Clayey 0.75 0.87 0.82 3.76 2.00 3.48 13.78 51.80 0.09 0.85 0.14 0.10 0.12 0.7 2.2 0.92 0.06 0.9100 1.75 1.38 97 97.2 2.6 580 1.1 0.06 0.95 0.12 1.11 0.14 1.43 1.13
2.90 1.96 3.37 2.73 1.96 3.39 Clayey 0.74 0.86 0.81 4.11 2.00 3.42 12.75 52.39 0.09 0.84 0.14 0.10 0.12 0.7 2.2 0.91 0.06 0.9100 1.76 1.40 92 2.6 679 1.1 0.06 0.95 0.14 1.11 0.16 1.66 1.32
2.56 1.89 3.41 2.41 1.89 3.43 Clayey 0.73 0.86 0.80 3.81 2.00 3.47 13.52 51.54 0.09 0.84 0.14 0.10 0.12 0.7 2.2 0.91 0.06 0.9100 1.75 1.40 96 2.6 604 1.1 0.06 0.95 0.13 1.11 0.14 1.46 1.17
2.59 2.17 3.43 2.43 2.17 3.45 Clayey 0.72 0.85 0.80 3.83 2.00 3.49 13.95 53.46 0.09 0.83 0.14 0.10 0.12 0.7 2.2 0.91 0.06 0.9100 1.77 1.44 98 2.6 614 1.1 0.06 0.95 0.13 1.11 0.14 1.47 1.20
2.97 2.15 3.38 2.78 2.15 3.40 Clayey 0.72 0.85 0.79 4.15 2.00 3.44 13.01 53.98 0.09 0.82 0.13 0.10 0.12 0.7 2.2 0.90 0.06 0.9100 1.78 1.46 93 2.6 708 1.1 0.06 0.95 0.15 1.11 0.16 1.69 1.38
3 04 2 09 3 36 2 84 2 09 3 39 Cl 0 71 0 84 0 79 4 20 2 00 3 43 12 80 53 76 0 09 0 82 0 13 0 10 0 12 0 7 2 2 0 90 0 06 0 9100 1 78 1 47 92 2 6 728 1 1 0 06 0 95 0 15 1 11 0 16 1 72 1 42106

107
108
109
110
111
112
113
114

3.04 2.09 3.36 2.84 2.09 3.39 Clayey 0.71 0.84 0.79 4.20 2.00 3.43 12.80 53.76 0.09 0.82 0.13 0.10 0.12 0.7 2.2 0.90 0.06 0.9100 1.78 1.47 92 2.6 728 1.1 0.06 0.95 0.15 1.11 0.16 1.72 1.42
2.94 2.15 3.38 2.74 2.15 3.41 Clayey 0.70 0.84 0.78 4.11 2.00 3.45 13.17 54.07 0.09 0.81 0.13 0.10 0.11 0.7 2.2 0.90 0.06 0.9100 1.79 1.49 94 2.6 707 1.1 0.06 0.95 0.14 1.11 0.16 1.66 1.39
2.89 2.18 3.39 2.68 2.18 3.42 Clayey 0.69 0.83 0.77 4.06 2.00 3.46 13.36 54.24 0.09 0.80 0.13 0.10 0.11 0.7 2.2 0.90 0.06 0.9100 1.79 1.51 95 2.6 699 1.1 0.06 0.95 0.14 1.11 0.15 1.63 1.38
4.71 1.66 3.15 4.36 1.66 3.18 Clayey 0.69 0.83 0.77 5.56 2.00 3.22 9.53 52.95 0.09 0.80 0.13 0.09 0.11 0.7 2.2 0.89 0.06 0.9100 1.77 1.51 75 2.6 668 1.1 0.06 0.95 0.13 1.11 0.15 1.55 1.32
6.18 2.01 3.08 5.72 2.01 3.11 Clayey 0.68 0.82 0.76 6.76 2.00 3.16 8.64 58.42 0.10 0.79 0.13 0.09 0.11 0.7 2.2 0.89 0.06 0.9100 1.86 1.61 70 2.6 883 1.1 0.06 0.95 0.17 1.11 0.19 2.03 1.75
9.23 1.93 2.92 8.52 1.93 2.95 Clayey 0.67 0.82 0.76 9.23 2.00 3.00 6.71 61.94 0.10 0.78 0.13 0.09 0.11 0.7 2.2 0.89 0.06 0.9100 1.94 1.68 58 2.6 1325 1.1 0.06 0.95 0.26 1.11 0.28 3.03 2.64
13.16 2.87 2.89 12.13 2.87 2.92 Clayey 0.66 0.81 0.75 12.40 2.00 2.96 6.32 78.34 0.12 0.78 0.13 0.09 0.11 0.7 2.2 0.88 0.06 0.9100 2.37 2.08 56 2.6 1899 1.1 0.06 0.95 0.36 1.11 0.40 4.32 3.80
10.44 1.91 2.87 9.60 1.91 2.91 Clayey 0.66 0.81 0.75 10.14 2.00 2.95 6.23 63.18 0.10 0.77 0.12 0.09 0.10 0.7 2.2 0.88 0.06 0.9100 1.97 1.75 55 2.6 1514 1.1 0.06 0.95 0.29 1.11 0.32 3.43 3.05
10.98 1.32 2.77 10.08 1.32 2.81 Clayey 0.65 0.81 0.74 10.54 2.00 2.86 5.29 55.73 0.10 0.76 0.12 0.09 0.10 0.7 2.2 0.88 0.06 0.9100 1.83 1.65 49 2.6 1601 1.1 0.06 0.95 0.30 1.11 0.33 3.61 3.24114

115
116
117
118
119
120
121
122
123

10.98 1.32 2.77 10.08 1.32 2.81 Clayey 0.65 0.81 0.74 10.54 2.00 2.86 5.29 55.73 0.10 0.76 0.12 0.09 0.10 0.7 2.2 0.88 0.06 0.9100 1.83 1.65 49 2.6 1601 1.1 0.06 0.95 0.30 1.11 0.33 3.61 3.24
10.34 1.17 2.77 9.47 1.17 2.81 Clayey 0.64 0.80 0.73 9.99 2.00 2.86 5.30 52.96 0.09 0.76 0.12 0.09 0.10 0.7 2.2 0.88 0.06 0.9100 1.79 1.63 49 2.6 1516 1.1 0.06 0.95 0.28 1.11 0.31 3.40 3.09
8.26 1.28 2.88 7.54 1.28 2.91 Clayey 0.64 0.80 0.73 8.29 2.00 2.96 6.36 52.70 0.09 0.75 0.12 0.09 0.10 0.7 2.2 0.87 0.06 0.9100 1.80 1.65 56 2.6 1216 1.1 0.06 0.95 0.22 1.11 0.25 2.72 2.49
7.44 0.91 2.85 6.78 0.91 2.89 Clayey 0.63 0.79 0.72 7.61 2.00 2.94 6.15 46.79 0.08 0.74 0.12 0.09 0.10 0.7 2.2 0.87 0.06 0.9100 1.55 1.44 55 2.6 1101 1.1 0.06 0.95 0.20 1.11 0.22 2.45 2.27
9.78 0.84 2.73 8.90 0.84 2.77 Clayey 0.62 0.79 0.72 9.43 2.00 2.82 4.99 47.11 0.08 0.74 0.12 0.09 0.10 0.7 2.2 0.87 0.06 0.9100 1.56 1.46 47 2.6 1456 1.1 0.06 0.95 0.26 1.11 0.29 3.22 3.03
7.96 1.03 2.85 7.23 1.03 2.89 Clayey 0.62 0.79 0.71 7.97 2.00 2.94 6.14 48.92 0.08 0.73 0.12 0.09 0.09 0.7 2.2 0.87 0.06 0.9100 1.59 1.51 55 2.6 1191 1.1 0.06 0.95 0.21 1.11 0.24 2.63 2.49
6.88 0.86 2.87 6.23 0.86 2.91 Clayey 0.61 0.78 0.71 7.10 2.00 2.97 6.44 45.73 0.08 0.72 0.11 0.09 0.09 0.7 2.2 0.86 0.06 0.9100 1.55 1.49 57 2.6 1034 1.1 0.06 0.95 0.18 1.11 0.20 2.27 2.18
7.11 0.83 2.86 6.43 0.83 2.90 Clayey 0.61 0.78 0.70 7.25 2.00 2.96 6.26 45.40 0.08 0.72 0.11 0.09 0.09 0.7 2.2 0.86 0.06 0.9100 1.55 1.50 56 2.6 1073 1.1 0.06 0.95 0.19 1.11 0.21 2.35 2.28
7.01 0.73 2.84 6.32 0.73 2.88 Clayey 0.60 0.77 0.70 7.15 2.00 2.94 6.13 43.82 0.08 0.71 0.11 0.09 0.09 0.7 2.2 0.86 0.06 0.9100 1.53 1.50 55 2.6 1064 1.1 0.06 0.95 0.18 1.11 0.20 2.32 2.28
6 62 0 88 2 89 5 97 0 88 2 94 Cl 0 59 0 77 0 69 6 83 2 00 3 00 6 72 45 91 0 08 0 71 0 11 0 09 0 09 0 7 2 2 0 86 0 06 0 9100 1 57 1 56 58 2 6 1010 1 1 0 06 0 95 0 17 1 11 0 19 2 20 2 18123

124
6.62 0.88 2.89 5.97 0.88 2.94 Clayey 0.59 0.77 0.69 6.83 2.00 3.00 6.72 45.91 0.08 0.71 0.11 0.09 0.09 0.7 2.2 0.86 0.06 0.9100 1.57 1.56 58 2.6 1010 1.1 0.06 0.95 0.17 1.11 0.19 2.20 2.18
13.73 4.86 3.01 12.35 4.86 3.05 Clayey 0.59 0.77 0.69 12.26 2.00 3.10 7.96 97.60 0.17 0.70 0.11 0.09 0.09 0.7 2.2 0.85 0.06 0.9100 3.27 3.29 66 2.6 2104 1.1 0.06 0.95 0.36 1.11 0.40 4.56 4.59
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CPTU‐616 Liquefaction Analysis
ConeTec Inc. - CPT Interpretation                                               
Interpretation Output - Release 1.22 Rev. A - Format: NLI Imperial
Run No: 06-0718-0954-2405
Job No: 02-100
Client: MACTEC Engineering and Consulting Inc.
Project: Former Callahan Mine Site, Brooksville, ME
Site: CP-616
Location: Callahan Mine   
Cone:     20 Ton  AD179   1)   CSR  =  0.65*(amax/g)*(sv/s'v)*rd Seed & Idriss, 1983, p. 459
CPT Date: 06/28/06
CPT Time: 17:16 amax/g =  0.11 g USGS (base) (amplified from base as discussed in 
CPT File: 758CP616.COR sv =  computed Total Vertical Stress
Northing  (m): 0 s'v =  computed Effective Vertical Stress
Easting   (m): 0
Elevation (m): 0 69.1 Elevation For CPT Triggering analysis                rd = [1.0 ‐ 0.4113z

0.5 + 0.04052z +0.001753z1.5] / [1 ‐ 0.4177z0.5 + 0.05729z ‐ 0.0

Water Table (m): 0.91 (ft): 3 3 Water Table assumed for CPT Analysis                 z = depth in meters
Unit Weight of Water (default): 62.4 pcf
Averaging Increment (m): 0.2 2)  FS = Factor of safety against triggering of liquefaction:             FS = (CRR7.5/CSR) x MSF x Ks  x Ka         
Phi Method : Robertson and Campanella, 1983
Su Nkt used: 15 Su/P' (nc): 0.3 0.11 Base acceleration
Dr  Method : Jamiolkowski - All Sands MSF = magnitude scaling factor;  Assume based on range recommended by NCEER Wo
State Parameter M: 1.2
Used Unit Weights Assigned to Soil Zones
N160Ic Calculated using qc1n

CPTU‐616 Liquefaction Analysis
Ks = ( s'vo/Pa)

(f‐1),  where f = 0.7 to 0.8 for relative density of 40 to 60%; f = 0.6 to 0.7 for
1 Atmosphere = 14.7 psi = 2.12 ksf

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36    Col‐37    Col‐38   Col‐39  Col‐40   Col‐41   Col‐42   Col‐43   Col‐44  Col‐45 

  Col‐01    Col‐02    Col‐03    Col‐04    Col‐05    Col‐06    Col‐07    Col‐08    Col‐09    Col‐10    Col‐11    Col‐12    Col‐13    Col‐14    Col‐15    Col‐16    Col‐17    Col‐18   Col‐19   Col‐20   Col‐21   Col‐22   Col‐23   Col‐24   Col‐25   Col‐26   Col‐27   Col‐28   Col‐29   Col‐30   Col‐31   Col‐32   Col‐33    Col‐34    Col‐35    Col‐36 
   Depth     Depth     Elev.     Elev.        qc        qt        fs        Rf         u       SBT       SBTn   SBT‐BQ    SBT‐BQn   Perm‐k   Unit Wt   T Stress  U Stress  E Stress       Cn       N60     N1(60)   N(60)Ic  N1(60)Ic       Qt        Fr        Bq        Ic        FC    IcZone        Dr       Phi  State Par    Es/qt    YoungE        Su       OCR  U svo qc qt Pa σ'vo fs

Q exp = 1 F

     (m)      (ft)       (m)      (ft)     (tsf)     (tsf)     (tsf)       (%)      (ft)     (Zone)    (Zone)   (Zone)     (Zone)   (cm/s)     (pcf)     (tsf)     (tsf)     (tsf)             (b/ft)   (b/ft)   (b/ft)   (b/ft)              (%)                        (%)   (Zone)      (%)    (deg)                       (tsf)     (tsf)            (psf) (psf) (psf) (psf) (psf) (psf) (psf)

0.1 0.328 -0.1 68.8 2.57 2.57 0.03 1.17 -0.27 1 6 3 6 1.00E-07 111.4 0.018 0 0.018 1.7 1.2 2.1 0.9 1.5 139.78 1.18 0 3.13 67.4 3 -9999 -9999 -9999 -9999 -9999 0.17 10 0 36 5140 5140 2116 36 60 141.78 1.18
0.3 0.984 -0.3 68.1 2.49 2.51 0.02 0.6 4.16 1 6 3 6 1.00E-07 111.4 0.055 0 0.055 1.7 1.2 2 0.8 1.4 44.84 0.61 0.05 3.03 60.5 3 -9999 -9999 -9999 -9999 -9999 0.164 10 0 110 4980 5020 2116 110 40 44.64 0.81
0.5 1.64 -0.5 67.5 2.25 2.3 0.01 0.44 10.52 1 5 3 5 1.00E-07 111.4 0.091 0 0.091 1.7 1.1 1.9 0.8 1.3 24.2 0.45 0.15 3.03 60.2 3 -9999 -9999 -9999 -9999 -9999 0.147 9.6 0 182 4500 4600 2116 182 20 24.27 0.45
0.7 2.297 -0.7 66.8 2.27 2.33 0.01 0.43 12.34 1 5 3 4 1.00E-07 111.4 0.128 0 0.128 1.7 1.1 1.9 0.8 1.3 17.2 0.46 0.18 3.02 60 3 -9999 -9999 -9999 -9999 -9999 0.147 5.6 0 256 4540 4660 2116 256 20 17.20 0.45
0.9 2.953 -0.9 66.1 2.16 2.23 0.01 0.45 15.47 1 5 3 4 1.00E-07 111.4 0.164 0 0.164 1.7 1.1 1.8 0.7 1.3 12.56 0.49 0.23 3.05 61.8 3 -9999 -9999 -9999 -9999 -9999 0.138 3.5 0 328 4320 4460 2116 328 20 12.60 0.48
1.1 3.609 -1.1 65.5 1.85 1.93 0.01 0.52 16.33 1 4 3 3 1.00E-07 111.4 0.201 0.019 0.182 1.7 0.9 1.6 0.5 2.7 9.51 0.58 0.28 2.68 39.3 4 -9999 -9999 -9999 -9999 -9999 0.115 2.4 38 402 3700 3860 2116 364 20 9.50 0.58
1.3 4.265 -1.3 64.8 1.58 1.68 0.01 0.6 20.63 1 4 3 3 1.00E-07 111.4 0.238 0.039 0.198 1.7 0.8 1.4 0.5 2.2 7.26 0.7 0.42 2.82 47 4 -9999 -9999 -9999 -9999 -9999 0.096 1.7 79 476 3160 3360 2116 397 20 7.26 0.69
1.5 4.921 -1.5 64.2 1.42 1.52 0.01 0.66 20.89 1 4 2 3 1.00E-07 111.4 0.274 0.06 0.214 1.7 0.7 1.2 0.5 1.9 5.82 0.8 0.47 2.93 53.9 4 -9999 -9999 -9999 -9999 -9999 0.083 1.3 120 548 2840 3040 2116 428 20 5.82 0.80
1.7 5.577 -1.7 63.5 1.42 1.53 0.01 0.66 22.75 1 4 2 3 1.00E-07 111.4 0.311 0.08 0.23 1.7 0.7 1.2 0.5 1.8 5.3 0.82 0.52 2.97 56.6 3 -9999 -9999 -9999 -9999 -9999 0.081 1.2 161 622 2840 3060 2116 461 20 5.29 0.82
1.9 6.234 -1.9 62.9 1.36 1.47 0.01 0.68 23.48 1 3 2 3 1.00E-07 111.4 0.347 0.101 0.246 1.7 0.7 1.2 0.5 1.6 4.56 0.89 0.56 3.04 61.5 3 -9999 -9999 -9999 -9999 -9999 0.075 1 202 694 2720 2940 2116 492 20 4.56 0.89
2.1 6.89 -2.1 62.2 1.16 1.28 0.01 0.98 26.51 1 3 3 3 1.00E-07 111.4 0.384 0.121 0.262 1.7 0.6 1 0.5 1.4 3.43 1.39 0.78 3.24 75.8 3 -9999 -9999 -9999 -9999 -9999 0.06 0.8 243 768 2320 2560 2116 525 20 3.41 1.12
2.3 7.546 -2.3 61.6 1.23 1.36 0.02 1.47 28.45 1 3 3 3 1.00E-07 111.4 0.42 0.142 0.278 1.7 0.7 1.1 0.6 1.4 3.39 2.13 0.79 3.32 82.9 3 -9999 -9999 -9999 -9999 -9999 0.063 0.8 284 840 2460 2720 2116 556 40 3.38 2.13
2.5 8.202 -2.5 60.9 1.2 1.34 0.02 1.5 29.9 1 3 1 3 1.00E-07 111.4 0.457 0.162 0.294 1.7 0.6 1.1 0.6 1.3 3 2.27 0.87 3.38 88.1 3 -9999 -9999 -9999 -9999 -9999 0.059 0.7 325 914 2400 2680 2116 589 40 3.00 2.27
2.7 8.858 -2.7 60.2 1.25 1.4 0.02 1.43 32.02 1 3 1 3 1.00E-07 111.4 0.493 0.183 0.31 1.7 0.7 1.1 0.6 1.3 2.91 2.22 0.9 3.39 88.7 3 -9999 -9999 -9999 -9999 -9999 0.06 0.7 366 986 2500 2800 2116 620 40 2.92 2.21
2.9 9.514 -2.9 59.6 1.36 1.51 0.02 1.33 32.7 1 3 3 3 1.00E-07 111.4 0.53 0.203 0.327 1.7 0.7 1.2 0.6 1.3 3.01 2.04 0.83 3.36 86.2 3 -9999 -9999 -9999 -9999 -9999 0.065 0.7 406 1060 2720 3020 2116 654 40 3.00 2.04
3.1 10.17 -3.1 58.9 1.3 1.45 0.02 1.55 33.64 1 3 1 3 1.00E-07 111.4 0.566 0.224 0.343 1.7 0.7 1.2 0.7 1.2 2.59 2.54 0.93 3.46 95.4 3 -9999 -9999 -9999 -9999 -9999 0.059 0.7 447 1132 2600 2900 2116 685 40 2.58 2.26
3.3 10.827 -3.3 58.3 1.37 1.53 0.03 1.8 33.8 1 3 3 3 1.00E-07 111.4 0.603 0.244 0.359 1.67 0.7 1.2 0.7 1.3 2.59 2.97 0.87 3.49 98.4 3 -9999 -9999 -9999 -9999 -9999 0.062 0.7 488 1206 2740 3060 2116 718 60 2.58 3.24
3.5 11.483 -3.5 57.6 1.45 1.62 0.03 1.85 36.43 1 3 3 3 1.00E-07 111.4 0.64 0.265 0.375 1.63 0.8 1.3 0.8 1.3 2.63 3.05 0.89 3.49 98.4 3 -9999 -9999 -9999 -9999 -9999 0.066 0.7 529 1280 2900 3240 2116 751 60 2.61 3.06
3.7 12.139 -3.7 57.0 1.5 1.68 0.03 1.78 39.24 1 3 1 3 1.00E-07 111.4 0.676 0.285 0.391 1.6 0.8 1.3 0.8 1.3 2.58 2.98 0.93 3.5 98.6 3 -9999 -9999 -9999 -9999 -9999 0.067 0.7 570 1352 3000 3360 2116 782 60 2.57 2.99
3.9 12.795 -3.9 56.3 1.47 1.66 0.03 1.51 40.44 1 3 1 3 1.00E-07 111.4 0.713 0.306 0.407 1.57 0.8 1.2 0.8 1.2 2.32 2.65 1.01 3.51 100 3 -9999 -9999 -9999 -9999 -9999 0.063 0.6 611 1426 2940 3320 2116 815 60 2.32 3.17
4.1 13.451 -4.1 55.6 1.77 1.96 0.03 1.53 41 1 3 3 3 1.00E-07 111.4 0.749 0.326 0.423 1.54 0.9 1.4 0.9 1.3 2.87 2.48 0.79 3.42 91.2 3 -9999 -9999 -9999 -9999 -9999 0.081 0.7 652 1498 3540 3920 2116 846 60 2.86 2.48
4.3 14.107 -4.3 55.0 1.92 2.13 0.03 1.41 45.96 1 3 3 3 1.00E-07 111.4 0.786 0.347 0.439 1.51 1 1.5 0.9 1.4 3.07 2.23 0.81 3.37 87 3 -9999 -9999 -9999 -9999 -9999 0.09 0.7 693 1572 3840 4260 2116 879 60 3.06 2.23
4.5 14.764 -4.5 54.3 2.03 2.26 0.03 1.33 48.21 1 3 3 3 1.00E-07 111.4 0.822 0.367 0.455 1.48 1.1 1.6 0.9 1.4 3.15 2.1 0.79 3.35 85.1 3 -9999 -9999 -9999 -9999 -9999 0.096 0.8 734 1644 4060 4520 2116 910 60 3.16 2.09
4.7 15.42 -4.7 53.7 2.06 2.29 0.03 1.31 48.6 1 3 3 3 1.00E-07 111.4 0.859 0.388 0.471 1.46 1.1 1.6 1 1.3 3.03 2.1 0.79 3.36 86.4 3 -9999 -9999 -9999 -9999 -9999 0.095 0.7 775 1718 4120 4580 2116 943 60 3.04 2.10
4.9 16.076 -4.9 53.0 2.24 2.48 0.03 1.21 50.74 1 3 3 3 1.00E-07 111.4 0.895 0.408 0.487 1.43 1.2 1.7 1 1.4 3.24 1.9 0.74 3.32 82.5 3 -9999 -9999 -9999 -9999 -9999 0.105 0.8 816 1790 4480 4960 2116 974 60 3.25 1.89
5.1 16.732 -5.1 52.4 2.46 2.71 0.04 1.48 52.18 1 3 3 3 1.00E-07 111.4 0.932 0.429 0.503 1.41 1.3 1.8 1.1 1.5 3.52 2.26 0.68 3.32 82.7 3 -9999 -9999 -9999 -9999 -9999 0.118 0.8 857 1864 4920 5420 2116 1007 80 3.53 2.25
5.3 17.388 -5.3 51.7 2.38 2.64 0.03 1.14 54.94 1 3 3 3 1.00E-07 111.4 0.968 0.449 0.519 1.39 1.3 1.8 1.1 1.3 3.22 1.8 0.76 3.31 81.9 3 -9999 -9999 -9999 -9999 -9999 0.111 0.8 898 1936 4760 5280 2116 1038 60 3.22 1.79
5.5 18.044 -5.5 51.1 2.53 2.79 0.04 1.35 56.77 1 3 3 3 1.00E-07 111.4 1.005 0.47 0.535 1.37 1.3 1.8 1.1 1.4 3.34 2.1 0.73 3.33 83.3 3 -9999 -9999 -9999 -9999 -9999 0.119 0.8 939 2010 5060 5580 2116 1071 80 3.33 2.24
5.7 18.701 -5.7 50.4 2.67 2.93 0.04 1.28 57.18 1 3 3 3 1.00E-07 111.4 1.042 0.49 0.551 1.35 1.4 1.9 1.2 1.4 3.43 1.99 0.68 3.3 81.4 3 -9999 -9999 -9999 -9999 -9999 0.126 0.8 980 2084 5340 5860 2116 1104 80 3.42 2.12
5.9 19.357 -5.9 49.7 2.81 3.08 0.03 1.06 57.42 1 3 3 3 1.00E-07 111.4 1.078 0.511 0.567 1.33 1.5 2 1.2 1.4 3.53 1.63 0.64 3.25 77.3 3 -9999 -9999 -9999 -9999 -9999 0.134 0.8 1021 2156 5620 6160 2116 1135 60 3.53 1.50
6.1 20.013 -6.1 49.1 3.31 3.58 0.04 1.12 59.63 1 3 3 3 1.00E-07 111.4 1.115 0.531 0.583 1.31 1.7 2.2 1.3 1.6 4.23 1.62 0.54 3.18 71.7 3 -9999 -9999 -9999 -9999 -9999 0.165 0.9 1062 2230 6620 7160 2116 1168 80 4.22 1.62
6.3 20.669 -6.3 48.4 3.29 3.59 0.04 1.12 63.89 1 3 3 3 1.00E-07 111.4 1.151 0.552 0.6 1.29 1.7 2.2 1.3 1.6 4.07 1.64 0.59 3.2 73 3 -9999 -9999 -9999 -9999 -9999 0.163 0.9 1103 2302 6580 7180 2116 1199 80 4.07 1.64
6.5 21.325 -6.5 47.8 3.28 3.59 0.04 1.12 66.61 1 3 3 3 1.00E-07 111.4 1.188 0.572 0.616 1.27 1.7 2.2 1.3 1.5 3.9 1.67 0.63 3.22 74.6 3 -9999 -9999 -9999 -9999 -9999 0.16 0.9 1143 2376 6560 7180 2116 1233 80 3.90 1.67
6.7 21.981 -6.7 47.1 3.33 3.65 0.03 0.82 68.31 1 3 3 3 1.00E-07 111.4 1.224 0.593 0.632 1.26 1.7 2.2 1.3 1.5 3.83 1.24 0.64 3.17 70.8 3 -9999 -9999 -9999 -9999 -9999 0.161 0.9 1184 2448 6660 7300 2116 1264 60 3.84 1.24
6.9 22.638 -6.9 46.5 3.28 3.61 0.03 0.83 71.36 1 3 3 3 1.00E-07 111.4 1.261 0.613 0.648 1.24 1.7 2.1 1.3 1.4 3.63 1.28 0.69 3.2 72.9 3 -9999 -9999 -9999 -9999 -9999 0.157 0.8 1225 2522 6560 7220 2116 1297 60 3.62 1.28
7.1 23.294 -7.1 45.8 3.44 3.78 0.03 0.8 73.53 1 3 3 3 1.00E-07 111.4 1.297 0.634 0.664 1.23 1.8 2.2 1.4 1.4 3.74 1.21 0.67 3.18 71.2 3 -9999 -9999 -9999 -9999 -9999 0.166 0.9 1266 2594 6880 7560 2116 1328 60 3.74 1.21
7.3 23.95 -7.3 45.2 3.72 4.09 0.04 0.86 78.52 1 3 3 3 1.00E-07 111.4 1.334 0.654 0.68 1.21 2 2.4 1.5 1.5 4.06 1.27 0.65 3.15 69.4 3 -9999 -9999 -9999 -9999 -9999 0.184 0.9 1307 2668 7440 8180 2116 1361 80 4.05 1.45
7.5 24.606 -7.5 44.5 3.99 4.38 0.04 0.92 81.92 1 3 3 3 1.00E-07 111.4 1.371 0.675 0.696 1.2 2.1 2.5 1.6 1.6 4.32 1.33 0.63 3.14 68.2 3 -9999 -9999 -9999 -9999 -9999 0.2 1 1348 2742 7980 8760 2116 1394 80 4.32 1.33
7.7 25.262 -7.7 43.8 4.04 4.46 0.04 0.9 88.16 1 3 3 3 1.00E-07 111.4 1.407 0.695 0.712 1.19 2.1 2.5 1.6 1.6 4.28 1.32 0.67 3.14 68.3 3 -9999 -9999 -9999 -9999 -9999 0.203 1 1389 2814 8080 8920 2116 1425 80 4.29 1.31
7.9 25.918 -7.9 43.2 4.1 4.53 0.04 0.83 90.23 1 3 3 3 1.00E-07 111.4 1.444 0.716 0.728 1.17 2.2 2.5 1.6 1.6 4.24 1.22 0.68 3.13 67.6 3 -9999 -9999 -9999 -9999 -9999 0.206 0.9 1430 2888 8200 9060 2116 1458 80 4.23 1.30
8.1 26.574 -8.1 42.5 12.89 13.26 0.15 1.11 79.76 6 4 5 4 5.00E-05 114.6 1.481 0.736 0.745 1.16 5.1 5.9 3.5 4.3 15.83 1.25 0.15 2.63 36.6 4 30 32 -0.01 -9999 -9999 0.786 4.9 1471 2962 25780 26520 2116 1491 300 15.80 1.27
8.3 27.231 -8.3 41.9 60.34 60.84 0.51 0.83 108.05 8 6 7 6 5.00E-03 120.9 1.519 0.757 0.763 1.15 14.6 16.7 12.1 14.2 77.78 0.85 0.04 2 13 6 56.3 42 -0.15 2.515 153 -9999 -9999 1512 3038 120680 121680 2116 1526 1020 77.75 0.86
8.5 27.887 -8.5 41.2 18.49 18.37 0.51 2.78 -26.65 5 4 -9999 4 5.00E-06 114.6 1.558 0.777 0.781 1.13 8.8 10 5.1 6.2 21.53 3.04 -0.1 2.73 42.2 4 -9999 -9999 -9999 -9999 -9999 1.121 8 1553 3116 36980 36740 2116 1563 1020 21.51 3.03
8.7 28.543 -8.7 40.6 53.42 53.3 0.47 0.87 -25.38 8 6 8 6 5.00E-03 120.9 1.597 0.798 0.799 1.12 12.8 14.3 10.9 12.5 64.7 0.9 -0.03 2.07 14.9 5 51.8 40 -0.14 2.721 145 -9999 -9999 1594 3194 106840 106600 2116 1600 940 64.62 0.91
8.9 29.199 -8.9 39.9 53.82 53.74 0.58 1.08 -17.98 7 5 8 6 5.00E-04 117.7 1.636 0.818 0.818 1.11 17.2 19 11.3 12.7 63.72 1.12 -0.03 2.12 16.6 5 51.7 40 -0.16 2.729 146.7 -9999 -9999 1635 3272 107640 107480 2116 1637 1160 63.65 1.11
9.1 29.855 -9.1 39.2 29.95 29.93 0.45 1.49 -3.09 6 5 7 5 5.00E-05 114.6 1.674 0.838 0.835 1.09 11.5 12.5 7.1 8 33.83 1.58 -0.03 2.42 27.3 5 34.7 38 -0.13 3.655 109.4 1.884 10 1676 3348 59900 59860 2116 1672 900 33.79 1.59
9.3 30.511 -9.3 38.6 21.48 21.53 0.55 2.55 10.22 5 4 7 5 5.00E-06 114.6 1.711 0.859 0.852 1.08 10.3 11.2 5.8 6.6 23.25 2.77 -0.03 2.68 39.5 4 -9999 -9999 -9999 -9999 -9999 1.321 9 1717 3422 42960 43060 2116 1705 1100 23.24 2.78
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AT AU AV AW AX AY AZ BA BB BC BD BE BF BG BH BI BJ BK BL BM BN BO BP BQ BR BS BT BU BV BW BX BY BZ CA CB CC CD CE CF CG CH

CPTU‐616 Liquefaction Analysis

text

006205z1.5 + 0.001210z2] 

     Youd and Idriss, 2001

rkshop, reiterated in Youd and Idriss, 2001

CPTU‐616 Liquefaction Analysis

r rel density of 60 to 80%; Pa = pressure at 1 atmosphere     Youd and Idriss, 2001

  Col‐46   Col‐47   Col‐48   Col‐49    Col‐50   Col‐51   Col‐52   Col‐53   Col‐54   Col‐55   Col‐56   Col‐57   Col‐57a   Col‐58   Col‐59   Col‐60   Col‐61   Col‐62  Col‐63  Col‐64  Col‐65  Col‐66  Col‐67  Col‐68  Col‐69  Col‐70  Col‐71  Col‐72  Col‐73  Col‐74  Col‐75   Col‐76   Col‐77   Col‐78   Col‐79   Col‐80   Col‐81  Col‐82  Col‐83  Col‐84  Col‐85

Rel. Den. Factor Su ‐ CPT OCR

Ic Qexp=1 Q exp = 0.5 F Ic Qexp=0.5 Q exp = 0.7 F Ic Qexp=0.7 Description qc1N Lookup Ic Kc (qc1N)cs CRR7.5 rd amax/g = f MSF Kσ α Kα Apparent Fines Measured Fines Ic Limits (psf) Assumed OCR ‐ CPT α kα CRRM7.5 MSF CRRM5.5

n=1.0 n=0.5 n=0.7 Col if crest accel  No f crest accel = No if crest accel = (%) (%) Nkt 1.1 No f crest accel 
2 Amplification 2 0.02 Amplification 2 10.5 0.02 Amplification 2

1.84 18.49 1.18 2.55 41.77 1.18 2.25 Granular 58.78 7.67 17.32 18.62 2.00 2.55 3.05 56.82 0.10 1.00 0.22 0.07 0.14 0.7 2.2 3.39 0.02 0.9600 9.73 4.89 33 2.6 486 1.1 0.02 0.99 8.52 1.11 9.46 132.28 66.57
2.14 10.18 0.81 2.71 18.38 0.81 2.48 Very Silty 19.24 4.39 7.92 18.80 2.00 2.48 2.66 50.05 0.09 1.00 0.22 0.07 0.14 0.7 2.2 2.43 0.02 0.9600 6.58 3.35 30 2.6 468 1.1 0.02 0.99 2.68 1.11 2.98 41.69 21.25
2.26 7.12 0.45 2.76 11.63 0.45 2.56 Very Silty 11.63 3.41 5.57 12.11 2.00 2.56 3.08 37.35 0.07 1.00 0.21 0.07 0.14 0.7 2.2 2.09 0.02 0.9600 4.50 2.32 33 2.6 421 1.1 0.02 0.99 1.46 1.11 1.62 22.71 11.73
2.40 5.98 0.45 2.83 9.13 0.45 2.66 Very Silty 8.27 2.88 4.39 9.66 2.00 2.66 3.70 35.78 0.07 1.00 0.21 0.07 0.14 0.7 2.2 1.88 0.02 0.9600 3.99 2.09 38 2.6 419 1.1 0.02 0.99 1.03 1.11 1.15 16.12 8.44
2.54 4.96 0.48 2.92 7.20 0.48 2.76 Very Silty 6.45 2.54 3.69 7.77 2.00 2.76 4.49 34.93 0.07 1.00 0.21 0.07 0.13 0.7 2.2 1.75 0.02 0.9600 3.67 1.95 44 2.6 394 1.1 0.02 0.99 0.76 1.11 0.84 11.82 6.27
2.68 3.94 0.58 3.04 5.60 0.58 2.89 Clayey 5.81 2.41 3.43 10.60 2.00 2.68 3.84 40.77 0.08 0.99 0.20 0.08 0.15 0.7 2.2 1.70 0.02 0.9600 3.45 1.86 39 2.6 329 1.1 0.02 0.99 0.57 1.11 0.63 8.08 4.35
2.82 3.15 0.69 3.16 4.40 0.69 3.02 Clayey 5.33 2.31 3.23 8.46 2.00 2.82 4.93 41.68 0.08 0.99 0.20 0.09 0.16 0.7 2.2 1.65 0.02 0.9600 3.13 1.71 47 2.6 275 1.1 0.02 0.99 0.44 1.11 0.48 5.70 3.11
2.93 2.62 0.80 3.25 3.60 0.80 3.12 Clayey 4.94 2.22 3.06 7.10 2.00 2.93 5.99 42.55 0.08 0.99 0.20 0.09 0.16 0.7 2.2 1.62 0.02 0.9600 2.90 1.60 54 2.6 237 1.1 0.02 0.99 0.35 1.11 0.39 4.29 2.37
2.97 2.47 0.82 3.28 3.35 0.82 3.16 Clayey 4.59 2.14 2.90 6.63 2.00 2.97 6.43 42.69 0.08 0.99 0.20 0.10 0.17 0.7 2.2 1.58 0.02 0.9600 2.70 1.52 57 2.6 232 1.1 0.02 0.99 0.32 1.11 0.35 3.70 2.08
3.04 2.20 0.89 3.34 2.95 0.89 3.22 Clayey 4.30 2.07 2.78 5.97 2.00 3.04 7.25 43.31 0.08 0.99 0.19 0.10 0.17 0.7 2.2 1.55 0.02 0.9600 2.55 1.45 62 2.6 214 1.1 0.02 0.99 0.27 1.11 0.30 3.06 1.74
3.20 1.70 1.12 3.48 2.25 1.12 3.37 Clayey 4.03 2.01 2.65 4.87 2.00 3.20 9.23 45.01 0.08 0.99 0.19 0.10 0.18 0.7 2.2 1.52 0.02 0.9600 2.46 1.42 73 2.6 171 1.1 0.02 0.99 0.20 1.11 0.23 2.21 1.28
3.32 1.73 2.13 3.58 2.26 2.13 3.48 Clayey 3.80 1.95 2.55 4.89 2.00 3.32 11.08 54.19 0.09 0.98 0.19 0.11 0.18 0.7 2.2 1.49 0.02 0.9600 2.81 1.65 83 2.6 179 1.1 0.02 0.99 0.20 1.11 0.23 2.12 1.24
3.38 1.58 2.27 3.63 2.04 2.27 3.53 Clayey 3.59 1.89 2.45 4.55 2.00 3.38 12.04 54.73 0.10 0.98 0.18 0.11 0.18 0.7 2.2 1.47 0.02 0.9600 2.71 1.61 88 2.6 168 1.1 0.02 0.99 0.18 1.11 0.20 1.84 1.09
3.39 1.58 2.21 3.62 2.02 2.21 3.53 Clayey 3.41 1.85 2.36 4.51 2.00 3.39 12.10 54.62 0.10 0.98 0.18 0.11 0.18 0.7 2.2 1.44 0.02 0.9600 2.60 1.57 89 2.6 173 1.1 0.02 0.99 0.18 1.11 0.20 1.75 1.06
3.36 1.67 2.04 3.59 2.11 2.04 3.50 Clayey 3.24 1.80 2.28 4.62 2.00 3.36 11.69 54.01 0.09 0.98 0.18 0.11 0.19 0.7 2.2 1.42 0.02 0.9600 2.50 1.54 86 2.6 187 1.1 0.02 0.99 0.18 1.11 0.20 1.76 1.08
3.44 1.47 2.26 3.66 1.84 2.26 3.57 Clayey 3.09 1.76 2.20 4.24 2.00 3.44 13.01 55.10 0.10 0.98 0.18 0.12 0.19 0.7 2.2 1.40 0.02 0.9600 2.45 1.53 93 2.6 168 1.1 0.02 0.99 0.16 1.11 0.17 1.49 0.93
3.51 1.50 3.24 3.72 1.87 3.24 3.64 Clayey 2.95 1.72 2.13 4.26 2.00 3.51 14.33 61.12 0.10 0.98 0.17 0.12 0.19 0.7 2.2 1.38 0.02 0.9600 2.52 1.60 100 2.6 177 1.1 0.02 0.99 0.16 1.11 0.17 1.47 0.93
3.50 1.56 3.06 3.70 1.91 3.06 3.62 Clayey 2.82 1.68 2.07 4.32 2.00 3.50 14.04 60.60 0.10 0.98 0.17 0.12 0.18 0.7 2.2 1.36 0.02 0.9600 2.44 1.57 99 2.6 187 1.1 0.02 0.99 0.16 1.11 0.17 1.46 0.94
3.50 1.56 2.99 3.69 1.91 2.99 3.61 Clayey 2.71 1.65 2.01 4.30 2.00 3.50 14.06 60.44 0.10 0.97 0.17 0.12 0.18 0.7 2.2 1.35 0.02 0.9600 2.37 1.56 99 2.6 191 1.1 0.02 0.99 0.15 1.11 0.17 1.42 0.93
3.55 1.44 3.17 3.73 1.75 3.17 3.66 Clayey 2.60 1.61 1.95 4.07 2.00 3.55 15.00 61.12 0.10 0.97 0.17 0.12 0.18 0.7 2.2 1.33 0.02 0.9600 2.34 1.56 100 2.6 180 1.1 0.02 0.99 0.14 1.11 0.16 1.27 0.85
3.42 1.81 2.48 3.59 2.17 2.48 3.52 Clayey 2.50 1.58 1.90 4.63 2.00 3.42 12.64 58.56 0.10 0.97 0.16 0.12 0.18 0.7 2.2 1.32 0.02 0.9600 2.23 1.51 91 2.6 231 1.1 0.02 0.99 0.17 1.11 0.19 1.55 1.05
3.37 1.97 2.23 3.54 2.35 2.23 3.47 Clayey 2.41 1.55 1.85 4.85 2.00 3.37 11.86 57.47 0.10 0.97 0.16 0.12 0.18 0.7 2.2 1.30 0.02 0.9600 2.16 1.49 87 2.6 256 1.1 0.02 0.99 0.18 1.11 0.20 1.65 1.14
3.35 2.07 2.09 3.51 2.45 2.09 3.44 Clayey 2.33 1.52 1.81 4.97 2.00 3.35 11.43 56.78 0.10 0.97 0.16 0.13 0.18 0.7 2.2 1.29 0.02 0.9600 2.11 1.48 85 2.6 274 1.1 0.02 0.99 0.19 1.11 0.21 1.69 1.18
3.36 2.03 2.10 3.52 2.38 2.10 3.46 Clayey 2.24 1.50 1.76 4.86 2.00 3.36 11.70 56.82 0.10 0.97 0.15 0.13 0.18 0.7 2.2 1.27 0.02 0.9600 2.07 1.48 86 2.6 273 1.1 0.02 0.99 0.18 1.11 0.20 1.61 1.15
3.31 2.21 1.89 3.47 2.58 1.89 3.41 Clayey 2.17 1.47 1.72 5.09 2.00 3.31 10.95 55.74 0.10 0.97 0.15 0.13 0.17 0.7 2.2 1.26 0.02 0.9600 2.02 1.47 82 2.6 302 1.1 0.02 0.99 0.20 1.11 0.22 1.71 1.25
3.32 2.44 2.25 3.46 2.83 2.25 3.40 Clayey 2.10 1.45 1.68 5.38 2.00 3.32 11.00 59.19 0.10 0.96 0.15 0.13 0.17 0.7 2.2 1.25 0.02 0.9600 2.05 1.52 83 2.6 339 1.1 0.02 0.99 0.21 1.11 0.24 1.85 1.37
3.31 2.26 1.79 3.45 2.60 1.79 3.39 Clayey 2.04 1.43 1.65 5.09 2.00 3.31 10.85 55.16 0.10 0.96 0.15 0.13 0.17 0.7 2.2 1.24 0.02 0.9600 1.95 1.47 82 2.6 318 1.1 0.02 0.99 0.19 1.11 0.22 1.67 1.27
3.34 2.37 2.24 3.47 2.72 2.24 3.42 Clayey 1.98 1.41 1.61 5.21 2.00 3.34 11.34 59.05 0.10 0.96 0.14 0.13 0.17 0.7 2.2 1.23 0.02 0.9600 1.99 1.54 84 2.6 340 1.1 0.02 0.99 0.20 1.11 0.22 1.72 1.33
3.32 2.47 2.12 3.44 2.81 2.12 3.39 Clayey 1.92 1.38 1.58 5.31 2.00 3.32 11.00 58.37 0.10 0.96 0.14 0.13 0.16 0.7 2.2 1.22 0.02 0.9600 1.95 1.54 83 2.6 360 1.1 0.02 0.99 0.21 1.11 0.23 1.76 1.39
3.24 2.58 1.50 3.36 2.93 1.50 3.31 Clayey 1.86 1.37 1.55 5.43 2.00 3.24 9.80 53.18 0.09 0.96 0.14 0.13 0.16 0.7 2.2 1.21 0.02 0.9600 1.84 1.48 76 2.6 381 1.1 0.02 0.99 0.21 1.11 0.24 1.81 1.45
3.18 3.14 1.62 3.30 3.53 1.62 3.25 Clayey 1.81 1.35 1.52 6.13 2.00 3.18 9.03 55.33 0.10 0.96 0.13 0.13 0.16 0.7 2.2 1.20 0.02 0.9600 1.85 1.52 72 2.6 470 1.1 0.02 0.99 0.25 1.11 0.28 2.16 1.77
3.20 3.06 1.64 3.31 3.43 1.64 3.27 Clayey 1.76 1.33 1.49 5.99 2.00 3.20 9.26 55.40 0.10 0.96 0.13 0.13 0.16 0.7 2.2 1.19 0.02 0.9600 1.83 1.54 73 2.6 465 1.1 0.02 0.99 0.24 1.11 0.27 2.07 1.74
3.22 2.97 1.67 3.33 3.31 1.67 3.28 Clayey 1.72 1.31 1.46 5.83 2.00 3.22 9.53 55.51 0.10 0.95 0.13 0.13 0.15 0.7 2.2 1.18 0.02 0.9600 1.81 1.55 75 2.6 458 1.1 0.02 0.99 0.23 1.11 0.26 1.98 1.70
3.17 2.97 1.24 3.27 3.29 1.24 3.23 Clayey 1.67 1.29 1.43 5.78 2.00 3.17 8.84 51.06 0.09 0.95 0.13 0.13 0.15 0.7 2.2 1.17 0.02 0.9600 1.73 1.51 71 2.6 462 1.1 0.02 0.99 0.23 1.11 0.26 1.94 1.70
3.20 2.84 1.28 3.30 3.13 1.28 3.26 Clayey 1.63 1.28 1.41 5.57 2.00 3.20 9.23 51.41 0.09 0.95 0.12 0.13 0.15 0.7 2.2 1.16 0.02 0.9600 1.72 1.54 73 2.6 447 1.1 0.02 0.99 0.22 1.11 0.24 1.83 1.64
3.18 2.96 1.21 3.27 3.25 1.21 3.23 Clayey 1.59 1.26 1.39 5.69 2.00 3.18 8.92 50.81 0.09 0.95 0.12 0.13 0.14 0.7 2.2 1.15 0.02 0.9600 1.69 1.55 71 2.6 473 1.1 0.02 0.99 0.22 1.11 0.25 1.89 1.73
3.18 3.25 1.45 3.27 3.55 1.45 3.23 Clayey 1.56 1.25 1.36 6.01 2.00 3.18 8.95 53.82 0.09 0.95 0.12 0.13 0.14 0.7 2.2 1.14 0.02 0.9600 1.72 1.62 71 2.6 525 1.1 0.02 0.99 0.24 1.11 0.27 2.04 1.92
3.14 3.50 1.33 3.22 3.81 1.33 3.19 Clayey 1.52 1.23 1.34 6.29 2.00 3.14 8.40 52.79 0.09 0.94 0.11 0.13 0.14 0.7 2.2 1.13 0.02 0.9600 1.69 1.63 68 2.6 573 1.1 0.02 0.99 0.26 1.11 0.29 2.17 2.09
3.14 3.52 1.31 3.22 3.81 1.31 3.18 Clayey 1.49 1.22 1.32 6.26 2.00 3.14 8.40 52.61 0.09 0.94 0.11 0.13 0.13 0.7 2.2 1.13 0.02 0.9600 1.67 1.65 68 2.6 582 1.1 0.02 0.99 0.26 1.11 0.29 2.15 2.13
3.14 3.51 1.30 3.21 3.79 1.30 3.18 Clayey 1.45 1.20 1.30 6.21 2.00 3.14 8.44 52.45 0.09 0.94 0.11 0.13 0.13 0.7 2.2 1.12 0.02 0.9600 1.66 1.68 68 2.6 588 1.1 0.02 0.99 0.25 1.11 0.28 2.13 2.15
2.63 13.26 1.27 2.70 14.23 1.27 2.67 Clayey 1.42 1.19 1.28 17.79 2.00 2.63 3.51 62.48 0.10 0.94 0.11 0.13 0.13 0.7 2.2 1.11 0.02 0.9600 1.81 1.88 37 2.6 2244 1.1 0.02 0.99 0.95 1.11 1.05 7.93 8.25
1.96 66.02 0.86 2.01 70.49 0.86 1.99 Granular 1.39 1.18 1.26 67.72 5.00 2.01 1.32 89.29 0.15 0.93 0.10 0.13 0.12 0.7 2.2 1.10 0.02 0.9625 2.57 2.75 13 2.6 11299 1.1 0.02 0.99 4.67 1.11 5.19 39.07 41.74
2.73 18.49 3.03 2.78 19.64 3.03 2.76 Clayey 1.35 1.16 1.24 23.51 2.00 2.73 4.24 99.58 0.17 0.93 0.10 0.13 0.12 0.7 2.2 1.10 0.02 0.9600 3.00 3.29 42 2.6 3202 1.1 0.02 0.99 1.29 1.11 1.44 10.83 11.89
2.04 56.20 0.91 2.09 59.43 0.91 2.07 Granular 1.32 1.15 1.22 57.93 3.00 2.09 1.43 82.77 0.13 0.93 0.10 0.13 0.12 0.7 2.2 1.09 0.02 0.9600 2.30 2.60 15 2.6 9848 1.1 0.02 0.99 3.88 1.11 4.31 32.59 36.84
2.09 55.99 1.11 2.14 58.94 1.11 2.12 Granular 1.29 1.14 1.20 57.75 3.00 2.14 1.53 88.18 0.14 0.92 0.09 0.13 0.11 0.7 2.2 1.08 0.02 0.9600 2.48 2.89 17 2.6 9925 1.1 0.02 0.99 3.82 1.11 4.25 32.16 37.44
2.41 30.04 1.59 2.45 31.49 1.59 2.43 Granular 1.27 1.12 1.18 31.82 2.00 2.45 2.52 80.13 0.13 0.92 0.09 0.13 0.11 0.7 2.2 1.07 0.02 0.9600 2.20 2.64 28 2.6 5382 1.1 0.02 0.99 2.03 1.11 2.26 17.11 20.53
2.68 20.87 2.78 2.72 21.79 2.78 2.70 Clayey 1.24 1.11 1.16 25.25 2.00 2.68 3.87 97.61 0.17 0.92 0.09 0.13 0.11 0.7 2.2 1.07 0.02 0.9600 2.85 3.53 39 2.6 3775 1.1 0.02 0.99 1.40 1.11 1.55 11.78 14.59

Youd & Idriss, 2001 CPT Based Analysis Boulanger and Idriss, 2004, "Approach B" method based on Su profile

Cq CSR FS liq‐ CPT (Sand‐Like) FS liq‐Su (Clay‐Like)



ATTACHMENT D-2C

POST-EARTHQUAKE STABILITY ANALYSIS
PROFILE E3

SLOPE/W OUTPUT
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Tailings - Mixed

Glacial Till - Impenetrable

Bedrock

Bedrock

Glacial Till - Impenetrable

Fill - Rock/Sand/Fines Mix

Clay - 1425 psf
Clay: 750 - 20%
Clay: 625 - 20%

Clay: 475 - 20%

Glacial Till - Impenetrable

Bedrock

Clay - 2750 psf
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Clay: 450 - 20%
Clay: 550 - 20%
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Clay: 800 - 20%
Clay: 925 - 20%

Clay: 1075 - 20%

Clay: 1350 - 20%
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Clay: 375 - 20%

Clay: 475 - 20%
Clay: 750 - 20%

Clay: 875 - 20%

Clay: 400 - 20%

Clay: 450 - 20%

Clay: 750 - 20%

Clay - 1500 psf

Clay - 1425 psf

Clay - 1750 psf Clay - 1425 psf
Clay - 1350 psf

Clay - 1250 psf

Salt Marsh: 1000 - 20%

Salt Marsh: 800 - 20%

Salt Marsh: 625 - 20%Salt Marsh: 375 - 20%

Waste Rock

Waste Rock/Dewatered Tailings - Mix
Aggregate

Fill - Clay/Till - Su

Fill - Clay/Till - Su

Tailings - Sands

Tailings - Sands

Tailings - Mixed

Tailings - Mixed

1.32

Title: Callahan Mine OU3 - Profile E3

Date: 10/17/2014

File Name: Tailings_Profile-E3_Proposed-Cond_90%.gsz

Name: Profile E-3; d1 - Post-EQ - 20% Clay Red. - Crest/Toe - Till Imp

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 108 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 106 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 125 pcf     Piezometric Line: 1  
Name: Clay - 2750 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 2250 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,250 psf     Piezometric Line: 1      
Name: Clay - 1750 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1500 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
Name: Clay - 1250 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Fill - Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings - Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometr
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 1350 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,350 psf     Piezometric Line: 1      
Name: Clay - 1425 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,425 psf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Salt Marsh: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 110 pcf     Cohesion': 300 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay: 750 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 600 psf     Piezometric Line: 1      
Name: Salt Marsh: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 640 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Clay: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 500 psf     Piezometric Line: 1      
Name: Clay: 475 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 380 psf     Piezometric Line: 1      
Name: Salt Marsh: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 500 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Salt Marsh: 1000 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 800 psf     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Clay: 875 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 700 psf     Piezometric Line: 1      
Name: Clay: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 300 psf     Piezometric Line: 1      
Name: Clay: 450 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 360 psf     Piezometric Line: 1      
Name: Clay: 400 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 320 psf     Piezometric Line: 1      
Name: Clay: 550 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 440 psf     Piezometric Line: 1      
Name: Clay: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 640 psf     Piezometric Line: 1      
Name: Clay: 925 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 740 psf     Piezometric Line: 1      
Name: Clay: 700 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 560 psf     Piezometric Line: 1      
Name: Clay: 1075 - 20%      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 860 psf     Piezometric Line: 1      
Name: Clay: 1250 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,000 psf     Piezometric Line: 1      
Name: Clay: 1350 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,080 psf     Piezometric Line: 1      
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Tailings - Slimes

Tailings - Mixed
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Bedrock
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Clay - 1425 psf
Clay: 750 - 20%
Clay: 625 - 20%

Clay: 475 - 20%

Glacial Till - Impenetrable

Bedrock

Clay - 2750 psf

Salt Marsh: 1000 - 20%

Salt Marsh: 625 - 20%

Salt Marsh: 1000 - 20%
Clay - 2750 psf

Clay: 450 - 20%
Clay: 550 - 20%
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Clay: 475 - 20%
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Clay: 750 - 20%

Clay - 1500 psf

Clay - 1425 psf

Clay - 1750 psf Clay - 1425 psf
Clay - 1350 psf

Clay - 1250 psf

Salt Marsh: 1000 - 20%

Salt Marsh: 800 - 20%

Salt Marsh: 625 - 20%
Salt Marsh: 375 - 20%

Waste Rock

Waste Rock/Dewatered Tailings - Mix
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Fill - Clay/Till - Su

Fill - Clay/Till - Su

Tailings - Sands

Tailings - Sands

Tailings - Mixed
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2.08

Title: Callahan Mine OU3 - Profile E3

Date: 10/17/2014

File Name: Tailings_Profile-E3_Proposed-Cond_90%.gsz

Name: Profile E-3; d2 - Post-EQ - 20% Clay Red. - Fill/Toe - Till Imp

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 108 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 106 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 125 pcf     Piezometric Line: 1   
Name: Clay - 2750 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 2250 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,250 psf     Piezometric Line: 1      
Name: Clay - 1750 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1500 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
Name: Clay - 1250 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Fill - Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings - Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometri
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 1350 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,350 psf     Piezometric Line: 1      
Name: Clay - 1425 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,425 psf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Salt Marsh: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 110 pcf     Cohesion': 300 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay: 750 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 600 psf     Piezometric Line: 1      
Name: Salt Marsh: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 640 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Clay: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 500 psf     Piezometric Line: 1      
Name: Clay: 475 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 380 psf     Piezometric Line: 1      
Name: Salt Marsh: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 500 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Salt Marsh: 1000 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 800 psf     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Clay: 875 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 700 psf     Piezometric Line: 1      
Name: Clay: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 300 psf     Piezometric Line: 1      
Name: Clay: 450 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 360 psf     Piezometric Line: 1      
Name: Clay: 400 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 320 psf     Piezometric Line: 1      
Name: Clay: 550 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 440 psf     Piezometric Line: 1      
Name: Clay: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 640 psf     Piezometric Line: 1      
Name: Clay: 925 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 740 psf     Piezometric Line: 1      
Name: Clay: 700 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 560 psf     Piezometric Line: 1      
Name: Clay: 1075 - 20%      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 860 psf     Piezometric Line: 1      
Name: Clay: 1250 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,000 psf     Piezometric Line: 1      
Name: Clay: 1350 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,080 psf     Piezometric Line: 1      
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Bedrock
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Clay: 625 - 20%
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Glacial Till - Impenetrable

Bedrock

Clay - 2750 psf

Salt Marsh: 1000 - 20%

Salt Marsh: 625 - 20%

Salt Marsh: 1000 - 20%
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Waste Rock
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Fill - Clay/Till - Su
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Tailings - 0.5 Ru

Tailings - 0.5 Ru

Tailings - 0.5 Ru

1.24

Title: Callahan Mine OU3 - Profile E3
Date: 10/16/2014
File Name: Tailings_Profile-E3_Proposed-Cond_90%.gsz

Name: Profile E-3; g1 - Post-EQ - 20% Clay Red. - Tailings 0.5 Ru - Crest/Toe - Till Imp
Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 125 pcf     Piezometric Line: 1 
Name: Clay - 2750 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 2250 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,250 psf     Piezometric Line: 1      
Name: Clay - 1750 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1500 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
Name: Clay - 1250 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Fill - Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings - Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometr
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 1350 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,350 psf     Piezometric Line: 1      
Name: Clay - 1425 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,425 psf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Salt Marsh: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 110 pcf     Cohesion': 300 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay: 750 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 600 psf     Piezometric Line: 1      
Name: Salt Marsh: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 640 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Clay: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 500 psf     Piezometric Line: 1      
Name: Clay: 475 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 380 psf     Piezometric Line: 1      
Name: Salt Marsh: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 500 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Salt Marsh: 1000 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 800 psf     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Clay: 875 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 700 psf     Piezometric Line: 1      
Name: Clay: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 300 psf     Piezometric Line: 1      
Name: Clay: 450 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 360 psf     Piezometric Line: 1      
Name: Clay: 400 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 320 psf     Piezometric Line: 1      
Name: Clay: 550 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 440 psf     Piezometric Line: 1      
Name: Clay: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 640 psf     Piezometric Line: 1      
Name: Clay: 925 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 740 psf     Piezometric Line: 1      
Name: Clay: 700 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 560 psf     Piezometric Line: 1      
Name: Clay: 1075 - 20%      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 860 psf     Piezometric Line: 1      
Name: Clay: 1250 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,000 psf     Piezometric Line: 1      
Name: Clay: 1350 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,080 psf     Piezometric Line: 1      
Name: Tailings - 0.5 Ru      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 20 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
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Waste Rock

Waste Rock

Waste Rock

Glacial Till - Impenetrable

Glacial Till - Impenetrable

Waste Rock

Bedrock

Bedrock

Glacial Till - Impenetrable

Clay - 1500 psf

Clay - 2250 psf

Tailings - 0.5 Ru

Tailings - 0.5 Ru

Glacial Till - Impenetrable

Bedrock

Bedrock

Glacial Till - Impenetrable

Fill - Rock/Sand/Fines Mix

Clay - 1425 psf
Clay: 750 - 20%
Clay: 625 - 20%

Clay: 475 - 20%

Glacial Till - Impenetrable

Bedrock

Clay - 2750 psf

Salt Marsh: 1000 - 20%

Salt Marsh: 625 - 20%

Salt Marsh: 1000 - 20%
Clay - 2750 psf

Clay: 450 - 20%
Clay: 550 - 20%

Clay: 700 - 20%
Clay: 925 - 20%

Clay: 800 - 20%
Clay: 925 - 20%

Clay: 1075 - 20%

Clay: 1350 - 20%
Clay: 1250 - 20%

Clay: 475 - 20%
Clay: 375 - 20%

Clay: 475 - 20%
Clay: 750 - 20%

Clay: 875 - 20%

Clay: 400 - 20%

Clay: 450 - 20%

Clay: 750 - 20%

Clay - 1500 psf

Clay - 1425 psf

Clay - 1750 psf Clay - 1425 psf
Clay - 1350 psf

Clay - 1250 psf
Salt Marsh: 1000 - 20%

Salt Marsh: 800 - 20%

Salt Marsh: 625 - 20%Salt Marsh: 375 - 20%

Waste Rock

Waste Rock/Dewatered Tailings - Mix

Aggregate

Fill - Clay/Till - Su

Fill - Clay/Till - Su

Tailings - 0.5 Ru

Tailings - 0.5 Ru

Tailings - 0.5 Ru

Tailings - 0.5 Ru

1.86

Title: Callahan Mine OU3 - Profile E3
Date: 10/16/2014
File Name: Tailings_Profile-E3_Proposed-Cond_90%.gsz

Name: Profile E-3; g2 - Post-EQ - 20% Clay Red. - Tailings 0.5 Ru - Fill/Toe - Till Imp
Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 125 pcf     Piezometric Line: 1 
Name: Clay - 2750 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 2250 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,250 psf     Piezometric Line: 1      
Name: Clay - 1750 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1500 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
Name: Clay - 1250 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Fill - Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings - Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezomet
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 1350 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,350 psf     Piezometric Line: 1      
Name: Clay - 1425 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,425 psf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Salt Marsh: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 110 pcf     Cohesion': 300 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay: 750 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 600 psf     Piezometric Line: 1      
Name: Salt Marsh: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 640 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Clay: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 500 psf     Piezometric Line: 1      
Name: Clay: 475 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 380 psf     Piezometric Line: 1      
Name: Salt Marsh: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 500 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Salt Marsh: 1000 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 800 psf     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Clay: 875 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 700 psf     Piezometric Line: 1      
Name: Clay: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 300 psf     Piezometric Line: 1      
Name: Clay: 450 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 360 psf     Piezometric Line: 1      
Name: Clay: 400 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 320 psf     Piezometric Line: 1      
Name: Clay: 550 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 440 psf     Piezometric Line: 1      
Name: Clay: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 640 psf     Piezometric Line: 1      
Name: Clay: 925 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 740 psf     Piezometric Line: 1      
Name: Clay: 700 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 560 psf     Piezometric Line: 1      
Name: Clay: 1075 - 20%      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 860 psf     Piezometric Line: 1      
Name: Clay: 1250 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,000 psf     Piezometric Line: 1      
Name: Clay: 1350 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,080 psf     Piezometric Line: 1      
Name: Tailings - 0.5 Ru      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 20 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
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Waste Rock

Waste Rock

Waste Rock

Glacial Till - Impenetrable

Glacial Till - Impenetrable

Waste Rock

Bedrock

Bedrock

Glacial Till - Impenetrable

Clay - 1500 psf

Clay - 2250 psf

Tailings - 0.5 Ru

Tailings - 0.5 Ru

Glacial Till - Impenetrable

Bedrock

Bedrock

Glacial Till - Impenetrable

Fill - Rock/Sand/Fines Mix

Clay - 1425 psf
Clay: 750 - 20%
Clay: 625 - 20%

Clay: 475 - 20%

Glacial Till - Impenetrable

Bedrock

Clay - 2750 psf

Salt Marsh: 1000 - 20%

Salt Marsh: 625 - 20%

Salt Marsh: 1000 - 20%
Clay - 2750 psf

Clay: 450 - 20%
Clay: 550 - 20%

Clay: 700 - 20%

Clay: 925 - 20%
Clay: 800 - 20%

Clay: 925 - 20%
Clay: 1075 - 20%

Clay: 1350 - 20%
Clay: 1250 - 20%

Clay: 475 - 20% Clay: 375 - 20%

Clay: 475 - 20%
Clay: 750 - 20%

Clay: 875 - 20%

Clay: 400 - 20%

Clay: 450 - 20%

Clay: 750 - 20%

Clay - 1500 psf

Clay - 1425 psf

Clay - 1750 psf Clay - 1425 psf
Clay - 1350 psf

Clay - 1250 psf

Salt Marsh: 1000 - 20%

Salt Marsh: 800 - 20%

Salt Marsh: 625 - 20%
Salt Marsh: 375 - 20%

Waste Rock

Waste Rock/Dewatered Tailings - Mix
Aggregate

Fill - Clay/Till - Su

Fill - Clay/Till - Su

Tailings - 0.5 Ru

Tailings - 0.5 Ru

Tailings - 0.5 Ru

Tailings - 0.5 Ru

1.90

Title: Callahan Mine OU3 - Profile E3
Date: 10/16/2014
File Name: Tailings_Profile-E3_Proposed-Cond_90%.gsz

Name: Profile E-3; g3 - Post-EQ - 20% Clay Red. - Tailings 0.5 Ru - Fill/Slope - Till Imp
Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 125 pcf     Piezometric Line: 1 
Name: Clay - 2750 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 2250 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,250 psf     Piezometric Line: 1      
Name: Clay - 1750 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1500 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
Name: Clay - 1250 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Fill - Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings - Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometr
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 1350 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,350 psf     Piezometric Line: 1      
Name: Clay - 1425 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,425 psf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Salt Marsh: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 110 pcf     Cohesion': 300 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay: 750 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 600 psf     Piezometric Line: 1      
Name: Salt Marsh: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 640 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Clay: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 500 psf     Piezometric Line: 1      
Name: Clay: 475 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 380 psf     Piezometric Line: 1      
Name: Salt Marsh: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 500 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Salt Marsh: 1000 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 800 psf     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Clay: 875 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 700 psf     Piezometric Line: 1      
Name: Clay: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 300 psf     Piezometric Line: 1      
Name: Clay: 450 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 360 psf     Piezometric Line: 1      
Name: Clay: 400 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 320 psf     Piezometric Line: 1      
Name: Clay: 550 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 440 psf     Piezometric Line: 1      
Name: Clay: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 640 psf     Piezometric Line: 1      
Name: Clay: 925 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 740 psf     Piezometric Line: 1      
Name: Clay: 700 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 560 psf     Piezometric Line: 1      
Name: Clay: 1075 - 20%      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 860 psf     Piezometric Line: 1      
Name: Clay: 1250 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,000 psf     Piezometric Line: 1      
Name: Clay: 1350 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,080 psf     Piezometric Line: 1      
Name: Tailings - 0.5 Ru      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 20 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
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ATTACHMENT D-2D

POST-EARTHQUAKE “DOOMSDAY” STABILITY ANALYSIS
PROFILE E3

SLOPE/W OUTPUT



Waste Rock
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Glacial Till - Impenetrable
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Bedrock
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Clay - Impenetrable

Glacial Till - Impenetrable

Bedrock

Bedrock

Glacial Till - Impenetrable

Clay - Impenetrable

Clay - 1425 psf

Clay: 750 - 20%
Clay: 625 - 20%

Clay: 475 - 20%

Glacial Till - Impenetrable

Bedrock

Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable
Clay - Impenetrable

Clay - Impenetrable
Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable
Clay - Impenetrable

Clay - Impenetrable
Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable
Clay - Impenetrable

Clay - Impenetrable
Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable

Clay - 1425 psf

Clay - Impenetrable Clay - Impenetrable
Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable

Clay - Impenetrable

Salt Marsh: 625 - 20%
Salt Marsh: 375 - 20%

Waste Rock

Waste Rock/Dewatered Tailings - Mix

Aggregate

Fill - Clay/Till - Su

Fill - Clay/Till - Su

Tailings - Liquefied 215

Tailings - Sands

Tailings - Mixed

Tailings - Liquefied 215

Tailings - Mixed

Tailings - Liquefied 215

Tailings - Slimes

Tailings - Liquefied 215

Tailings - Liquefied 215

1.00

Title: Callahan Mine OU3 - Profile E3

Date: 11/3/2014

File Name: Tailings_Profile-E3_Doomsday_90%.gsz

Name: Profile E-3; d1 - Doomsday - Fill/Slope Toe - 215 psf

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 108 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 106 pcf     Piezometric Line: 1      
Name: Fill - Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings - Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 1425 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,425 psf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Salt Marsh: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 110 pcf     Cohesion': 300 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay: 750 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 600 psf     Piezometric Line: 1      
Name: Clay: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 500 psf     Piezometric Line: 1      
Name: Clay: 475 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 380 psf     Piezometric Line: 1      
Name: Salt Marsh: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 500 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Tailings - Liquefied 215      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 215 psf     Phi': 0 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Clay - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
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Glacial Till - Impenetrable

Bedrock

Clay - 2750 psf

Salt Marsh: 1000 - 20%

Salt Marsh: 625 - 20%

Salt Marsh: 1000 - 20%
Clay - 2750 psf

Clay: 450 - 20%
Clay: 550 - 20%

Clay: 700 - 20%

Clay: 925 - 20%
Clay: 800 - 20%

Clay: 925 - 20%

Clay: 1075 - 20%

Clay: 1350 - 20%
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Clay: 475 - 20%
Clay: 375 - 20%

Clay: 475 - 20%
Clay: 750 - 20%

Clay: 875 - 20%

Clay: 400 - 20%

Clay: 450 - 20%

Clay: 750 - 20%
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Clay - 1250 psf
Salt Marsh: 1000 - 20%

Salt Marsh: 800 - 20%

Salt Marsh: 625 - 20%Salt Marsh: 375 - 20%

Waste Rock

Waste Rock/Dewatered Tailings - Mix
Aggregate

Fill - Clay/Till - Su

Fill - Clay/Till - Su

Tailings - Liquefied 215

Tailings - Sands

Tailings - Mixed

Tailings - Liquefied 215

Tailings - Mixed

Tailings - Liquefied 215
Tailings - Slimes

Tailings - Liquefied 215

Tailings - Liquefied 215

1.32

Title: Callahan Mine OU3 - Profile E3

Date: 11/3/2014

File Name: Tailings_Profile-E3_Doomsday_90%.gsz

Name: Profile E-3; a1 - Doomsday - Crest/Toe - 215 psf

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 108 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 106 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 125 pcf     Piezometric Line: 1      
Name: Clay - 2750 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 2250 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,250 psf     Piezometric Line: 1      
Name: Clay - 1750 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1500 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
Name: Clay - 1250 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Fill - Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings - Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1    
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 1350 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,350 psf     Piezometric Line: 1      
Name: Clay - 1425 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,425 psf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Salt Marsh: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 110 pcf     Cohesion': 300 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay: 750 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 600 psf     Piezometric Line: 1      
Name: Salt Marsh: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 640 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Clay: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 500 psf     Piezometric Line: 1      
Name: Clay: 475 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 380 psf     Piezometric Line: 1      
Name: Salt Marsh: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 500 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Salt Marsh: 1000 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 800 psf     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Clay: 875 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 700 psf     Piezometric Line: 1      
Name: Clay: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 300 psf     Piezometric Line: 1      
Name: Clay: 450 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 360 psf     Piezometric Line: 1      
Name: Clay: 400 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 320 psf     Piezometric Line: 1      
Name: Clay: 550 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 440 psf     Piezometric Line: 1      
Name: Clay: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 640 psf     Piezometric Line: 1      
Name: Clay: 925 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 740 psf     Piezometric Line: 1      
Name: Clay: 700 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 560 psf     Piezometric Line: 1      
Name: Clay: 1075 - 20%      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 860 psf     Piezometric Line: 1      
Name: Clay: 1250 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,000 psf     Piezometric Line: 1      
Name: Clay: 1350 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,080 psf     Piezometric Line: 1      
Name: Tailings - Liquefied 215      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 215 psf     Phi': 0 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
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Title: Callahan Mine OU3 - Profile E3

Date: 11/3/2014

File Name: Tailings_Profile-E3_Doomsday_90%.gsz

Name: Profile E-3; b1 - Doomsday - Fill/Face - 215 psf

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 108 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 106 pcf     Piezometric Line: 1      
Name: Fill - Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings - Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 1425 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,425 psf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Salt Marsh: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 110 pcf     Cohesion': 300 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay: 750 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 600 psf     Piezometric Line: 1      
Name: Clay: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 500 psf     Piezometric Line: 1      
Name: Clay: 475 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 380 psf     Piezometric Line: 1      
Name: Salt Marsh: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 500 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Tailings - Liquefied 215      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 215 psf     Phi': 0 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Clay - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
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Title: Callahan Mine OU3 - Profile E3

Date: 11/3/2014

File Name: Tailings_Profile-E3_Doomsday_90%.gsz

Name: Profile E-3; c1 - Doomsday - Fill/Toe - 215 psf

Method: Spencer

Name: Waste Rock      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 42 °     Constant Unit Wt. Above Water Table: 95 pcf     Piezometric Line: 1      
Name: Tailings - Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 37 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
Name: Tailings - Mixed      Model: Mohr-Coulomb      Unit Weight: 117 pcf     Cohesion': 0 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 108 pcf     Piezometric Line: 1      
Name: Tailings - Slimes      Model: Mohr-Coulomb      Unit Weight: 114 pcf     Cohesion': 0 psf     Phi': 35 °     Constant Unit Wt. Above Water Table: 106 pcf     Piezometric Line: 1      
Name: Fill - Rock/Sand/Fines Mix      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 25 psf     Phi': 36 °     Constant Unit Wt. Above Water Table: 125 pcf     Piezometric Line: 1      
Name: Clay - 2750 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,750 psf     Piezometric Line: 1      
Name: Clay - 2250 psf      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,250 psf     Piezometric Line: 1      
Name: Clay - 1750 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,750 psf     Piezometric Line: 1      
Name: Clay - 1500 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
Name: Clay - 1250 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,250 psf     Piezometric Line: 1      
Name: Fill - Clay/Till - Su      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,000 psf     Constant Unit Wt. Above Water Table: 120 pcf     Piezometric Line: 1      
Name: Waste Rock/Dewatered Tailings - Mix      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 38 °     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1    
Name: Bedrock      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Clay - 1350 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,350 psf     Piezometric Line: 1      
Name: Clay - 1425 psf      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,425 psf     Piezometric Line: 1      
Name: Glacial Till - Impenetrable      Model: Bedrock (Impenetrable)      Piezometric Line: 1      
Name: Aggregate      Model: Mohr-Coulomb      Unit Weight: 100 pcf     Cohesion': 0 psf     Phi': 41 °     Piezometric Line: 1      
Name: Salt Marsh: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 110 pcf     Cohesion': 300 psf     Constant Unit Wt. Above Water Table: 105 pcf     Piezometric Line: 1      
Name: Clay: 750 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 600 psf     Piezometric Line: 1      
Name: Salt Marsh: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 640 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Clay: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 500 psf     Piezometric Line: 1      
Name: Clay: 475 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 380 psf     Piezometric Line: 1      
Name: Salt Marsh: 625 - 20%      Model: Undrained (Phi=0)      Unit Weight: 115 pcf     Cohesion': 500 psf     Constant Unit Wt. Above Water Table: 85 pcf     Piezometric Line: 1      
Name: Salt Marsh: 1000 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 800 psf     Constant Unit Wt. Above Water Table: 115 pcf     Piezometric Line: 1      
Name: Clay: 875 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 700 psf     Piezometric Line: 1      
Name: Clay: 375 - 20%      Model: Undrained (Phi=0)      Unit Weight: 118 pcf     Cohesion': 300 psf     Piezometric Line: 1      
Name: Clay: 450 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 360 psf     Piezometric Line: 1      
Name: Clay: 400 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 320 psf     Piezometric Line: 1      
Name: Clay: 550 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 440 psf     Piezometric Line: 1      
Name: Clay: 800 - 20%      Model: Undrained (Phi=0)      Unit Weight: 121 pcf     Cohesion': 640 psf     Piezometric Line: 1      
Name: Clay: 925 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 740 psf     Piezometric Line: 1      
Name: Clay: 700 - 20%      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 560 psf     Piezometric Line: 1      
Name: Clay: 1075 - 20%      Model: Undrained (Phi=0)      Unit Weight: 122 pcf     Cohesion': 860 psf     Piezometric Line: 1      
Name: Clay: 1250 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,000 psf     Piezometric Line: 1      
Name: Clay: 1350 - 20%      Model: Undrained (Phi=0)      Unit Weight: 123 pcf     Cohesion': 1,080 psf     Piezometric Line: 1      
Name: Tailings - Liquefied 215      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 215 psf     Phi': 0 °     Constant Unit Wt. Above Water Table: 110 pcf     Piezometric Line: 1      
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