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Introduction 
In 2007, Earth Systems Southern California, currently known as Earth Systems Pacific (Earth 
Systems), prepared a Geotechnical Engineering Report (referenced) for a proposed residential 
and commercial development near the intersection of the Garden and Yanonali Streets in Santa 
Barbara, California.   
 
The 2007-proposed construction included two areas designated as Site No. 1 and Site No. 3.  This 
report updates a Geotechnical Engineering Report prepared for Site No. 1 because the currently 
proposed project site at 101 Garden Street is the Site No. 1 of the 2007 study.  
 
According to the plans prepared by Cearnal Collective, it is currently proposed to construct  
a three-story hotel building with a subterranean parking lot. 
 
The project site does not lie within any special study zones for earthquake faults or landslides, 
but does lie in a zone of “High” liquefaction potential (City of Santa Barbara Hazard Maps 
prepared by URS in 2008).  Therefore, this report includes additional field studies for liquefaction 
analyses. 
 
Because the referenced report was prepared based on the 2001 California Building Code (CBC) 
that is outdated, this report also updates the referenced report to meet the current standards of 
the 2019 CBC, local codes, and standards of practice. 
 
This report completes Phase 1 of the scope of services described within our Proposal No. SBA-22-
01-010 dated January 25, 2022, and authorized by Shaun Gilbert on January 31, 2022. 
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Additional Field Studies 
On February 22, 2022, five Cone Penetrometer Test (CPT) soundings, CPT-1 through CPT-5, were 
performed to obtain information pertaining to the soil profile.  The CPT soundings were 
performed using equipment owned and operated by Kehoe Testing and Engineering.  During 
advancement of the cone penetrometer, readings of sleeve friction (in tons per square foot), tip 
resistance (also in tons per square foot), and friction ratio (in percent) were recorded at 0.05-
meter intervals as per ASTM D 5778 and ASTM D 3441.  
 
The approximate locations of the test soundings were determined in the field by pacing and 
sighting, and is shown on the attached Site Plan.  The final logs of the CPT soundings represent 
interpretations of field study, and data are attached to this report. 
 
Updated Seismic Design Parameters  
It is assumed that the 2019 CBC and ASCE 7-16 guidelines will apply for the seismic design 
parameters.  The 2019 CBC includes several seismic design parameters that are influenced by the 
geographic site location with respect to active and potentially active faults, and with respect to 
subsurface soil or rock conditions.   
 
The “general procedure” (i.e., probabilistic) seismic design parameters presented below were 
retrieved from the U.S. Seismic Design Maps web services using the SEAOC/OSHPD website which 
presents the data in a report format.  The data were retrieved for the ASCE 7-16 design code, site 
coordinates 34.4161° North Latitude and 119.6879° West Longitude, Soil Site Class E, and 
Occupancy (Risk) Category II.  A listing of the 2019 CBC and ASCE 7-16 Seismic Parameters is 
presented below and attached to this report.   
 

Summary of Seismic Parameters – 2019 CBC “General Procedure” 

Site Class (ASCE 7-16)         E 

Occupancy (Risk) Category         II 

Seismic Design Category See ASCE 7-16 
Section 11.4.8 

Maximum Considered Earthquake (MCE) Ground Motion  

Spectral Response Acceleration, Short Period – Ss    2.195 g 

Spectral Response Acceleration at 1 sec. – S1    0.795 g 

Site Coefficient – Fa See ASCE 7-16 
Section 11.4.8 

Site Coefficient – Fv See ASCE 7-16 
Section 11.4.8 

Site-Modified Spectral Response Acceleration, Short Period – SMS See ASCE 7-16 
Section 11.4.8 

Site-Modified Spectral Response Acceleration at 1 sec. – SM1 See ASCE 7-16 
Section 11.4.8 
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Design Earthquake Ground Motion  

Short Period Spectral Response – SDS See ASCE 7-16 
Section 11.4.8 

One Second Spectral Response – SD1 See ASCE 7-16 
Section 11.4.8 

Site Modified Peak Ground Acceleration - PGAM    1.060 g 

Values appropriate for a 2% probability of exceedance in 50 years 

 
Because the seismic factors SS is greater than 1.0 g and S1 is greater than 0.2 g, and the Site Class 
is E, Exception Nos. 1 and/or 3 of ASCE 7-16 Section 11.4.8 may apply.  If the Structural Engineer 
determines that the exceptions do not apply, a site-specific (i.e., deterministic) ground motion 
hazard analysis is required and can be performed by Earth Systems upon request.   
 
Updated Earthquake-Induced Hazards  
Earthquake-induced cyclic loading can be the cause of several significant phenomena, including 
liquefaction in fine sands and silty sands. Liquefaction results in a loss of soil strength and can 
cause structures to settle and, in extreme cases, to experience bearing failure.  Cyclic softening in 
clays during earthquakes has resulted in buildings experiencing foundation failure and ground 
surface deformation similar to that resultant from liquefaction.  If liquefaction or cyclic softening 
occurs beneath sloping ground, a phenomenon known as lateral spreading can occur. 
Liquefaction and cyclic softening typically are limited to the upper 50 feet of the subsurface soils.   
There are a number of conditions that need to be satisfied for liquefaction or cyclic softening to 
occur.  Of primary importance is that groundwater, perched or otherwise, usually must be within 
the upper 50 feet of soils.  In order for liquefaction to occur, a potentially liquefiable soil must be 
saturated and subjected to rapid cyclic loading that is sufficiently intense to overcome a soil's 
internal resistance to liquefaction. 
 
Another type of ground damage caused by earthquakes is settlement in non-saturated (dry) 
sands.  This occurs when ground motion causes the soil particles to reorient into a denser 
configuration.  We have included analyses of this phenomenon within the same program that 
analyzes liquefaction. 
 
Earth Systems performed liquefaction and dry sand seismic settlement analyses using the CPT-1 
through CPT-5 sounding data and a proprietary program that implements standard accepted 
analytical methods.  In the analyses, a 7.0 moment magnitude earthquake (identical to that used 
in the referenced report), a PGAM of 1.060 g (the currently updated 2019 CBC value), and  
a groundwater depth of 6 feet (identical to that used in the referenced report) were used.   
 
The table below summarizes the predicted earthquake-induced settlements for CPT-1 through 
CPT-5.  The Updated CPT-Based Seismic Settlement Analyses Results are attached to this report. 
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 Dry Sand Settlement Liquefaction Settlement Combined Settlement 

CPT-1 0.0 3.0 3.0 

CPT-2 0.0 2.4 2.4 

CPT-3 0.3 3.3 3.6 

CPT-4 0.0 2.6 2.6 

CPT-5 0.0 2.8 2.8 

 
These updated settlements appeared to be on the average of about 3 inches, which is considered 
similar to the 2007 analyses results (see Page 7 of the referenced report).  
 
Based on interpretation of a chart derived by Ishihara (National Academy Press, 1985) and the 
currently attached CPT-Based Seismic Settlement Analyses Results, the thicknesses of non-
liquefiable soils at the surface are sufficiently thick to prevent the potentially liquefiable layers 
below from generating ground damage.   
 
Lateral spreading can be experienced as two different phenomena: free face lateral spreading 
and ground oscillation.  Free face lateral spreading does not appear to pose a potential hazard 
because there are no nearby sloped areas or canyons (Bartlett and Youd, 1995). 
 
Ground oscillation, which is the other type of lateral spreading, occurs where sites are gently 
sloping, but not adjacent to sloped areas or canyons.   It can pose a hazard when standard blow 
counts (N1(60)) in the zones of potential liquefaction are less than 15.  A ground-oscillation-type of 
lateral spreading of about 0.5 feet was calculated (Bartlett and Youd 2002).  See attached Lateral 
Spreading Analyses Results.  According to SP117A, when lateral spreading is predicted by 
screening procedures to be less than 0.5 meter (1.6 feet), it may be possible to design the 
foundation for the movement without complete failure. 
 
Updated Minimum Foundation Requirements Table 
The referenced report included a Table 18-1-D that is outdated.  A Minimum Foundation Design 
Table, which is attached to this report, has superseded the previous table and should be used by 
the project design team. 
 
Updated Grading Recommendations 
Grading at a minimum should conform to the 2019 CBC.  According to the 2019 CBC Section 
1804.4, the ground immediately adjacent to the foundation shall be sloped away from the 
building at a slope of not less than 5% for a minimum distance of 10 feet measured perpendicular 
to the face of the wall. 
 
The proposed basement of the hotel building is expected to be bottomed near or below the 
groundwater level.  Dewatering and sloping or shoring may be necessary during site construction 
operations to keep the excavation free of excess water and to mitigate caving.  Excavation 
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bottoms at or below the groundwater level may not be firm and there may be a need to stabilize 
the excavation bottoms to provide a trafficable surface for construction.   
 
Updated Foundation Recommendations 
On Page 13 and 14 of the referenced report, post-tension or structural slab foundation 
recommendations were provided for the 2007-proposed buildings.  It is Earth Systems’ opinion 
that those recommendations remain applicable to the currently proposed hotel building.  The 
following additional recommendations should be applied to appropriate conditions when 
designing. 
 
Because the proposed basement area is anticipated to be submerged in groundwater, a buoyancy 
force acting upward at the bottom of the floor should be considered.  Also, the floors and walls of 
the basement area should be designed to be water-tight.  Based on Page 4 and 5 of the 
referenced report, although groundwater was encountered at a depth of about 6 feet below the 
ground surface during the geotechnical exploration in 2007, groundwater can be influenced by 
tide elevations.  Therefore, groundwater should be considered to be at a depth of 6 feet or 
shallower.  
 
Updated Retaining Wall Backfill Recommendations 
Retaining wall backfill recommendations on Page 17 and 18 of the referenced report remain 
applicable.  The following additional recommendations should be applied to appropriate 
conditions when designing. 
 
For soils that are above groundwater, conventional cantilever retaining walls backfilled with 
compacted on-site soils may be designed for active pressures developed from 49 pcf of 
equivalent fluid weight for well-drained, level backfill.  Active pressures developed from 58 pcf of 
equivalent fluid weight may be used for well-drained backfill sloping at 2-horizontal to 1-vertical. 
 
For soils that are above groundwater, restrained retaining walls backfilled with compacted on-
site soils may be designed for active pressures developed from 69 pcf of equivalent fluid weight 
for well-drained, level backfill. 
 
For soils that are below groundwater, restrained retaining walls backfilled with compacted on-
site soils may be designed for active pressures developed from 93 pcf of equivalent fluid weight 
for well-drained, level backfill. 
 
Retaining walls that retain more than 6 feet of soil will need to be designed for a seismic loading 
force that is applied in addition to the static forces when seismic shaking occurs.  Seismic 
increments of earth pressure can be determined using 34 and 49 pcf of additional equivalent fluid 
weight need to be considered for cantilever and restrained retaining walls, respectively.  These 
equivalent fluid weights have been determined by a procedure presented by Al Atik and Sitar 
(2010).  The seismic increment of pressure can be assumed to be distributed so that the centroid 
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of pressure acts at 0.33H above the base of a retaining wall, where H is the wall height in feet. 
Because this seismic force is transient, and in accordance with CBC Section 1807.2.3, a minimum 
safety factor of 1.1 may be used for sliding and overturning when seismic loads are included. 

Geotechnical Conclusion 
Based on review of the data provided in the referenced report and our observations of the 
current site conditions, it appears that the geotechnical data, conclusions, and recommendations 
previously provided will remain applicable for the proposed construction, except as modified in 
this report.  

Respectfully submitted, 

EARTH SYSTEMS PACIFIC Reviewed and Approved 

Meng Wei Lu Richard M. Beard  
Project Engineer Geotechnical Engineer 

Todd J. Tranby  
Engineering Geologist 

Attached: Site Plan 
Logs of CPT Interpretations and Soundings 
Updated Seismic Design Parameters  
Updated CPT-Based Seismic Settlement Analyses Results 
Lateral Spreading Analyses Results 
Minimum Foundation Design Table 
Referenced Report 

Copies: 1 - Client (email) 
1 - Project File 
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Earth Systems CONE PENETROMETER INTERPRETATION   (based on Robertson & Campanella, 1989)

Pacific

Project: 101 Garden Street Project No: 305172-001 Date: 

CPT SOUNDING: CPT-1 Plot: 1 Density: 1 SPT N Program developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest  

Est. GWT (feet): 6.0 Shift SBT: 0 Dr correlation: 0 Baldi Qc/N: 0 Jefferies & Davies Phi Correlation: 4 SPT N

Base Base Avg Avg Est. Qc Total Clean Clean Rel. Nk: 17

Depth Depth Tip Friction Soil Density or Density to SPT po p'o Norm. 2.6 Sand Sand Dens. Phi Su

meters feet Qc, tsf Ratio, % Classification USCS Consistency (pcf) N N(60) tsf tsf F n Cq Qc1n Ic Qc1n N1(60) N1(60) Dr (%) (deg.) (tsf) OCR

0.15 0.5 162.51 0.97 Sand SP dense 100 5.9 28 0.013 0.013 0.97 0.50 1.70 261.1 1.60 261.1 47 52 100 40

0.30 1.0 229.79 1.68 Sand to Silty Sand SP/SM very dense 100 5.7 41 0.038 0.038 1.68 0.52 1.70 369.2 1.70 384.2 69 77 100 44

0.46 1.5 130.60 2.88 Silty Sand to Sandy Silt SM/ML dense 110 5.0 26 0.064 0.064 2.88 0.62 1.70 209.8 2.03 282.9 44 57 100 39

0.61 2.0 48.23 4.38 Clayey Silt to Silty Clay ML/CL medium dense 110 4.2 11 0.091 0.091 4.39 0.74 1.70 77.5 2.44 193.5 19 39 66 33

0.76 2.5 50.45 2.79 Sandy Silt to Clayey Silt ML medium dense 110 4.5 11 0.119 0.119 2.80 0.69 1.70 81.1 2.28 153.8 19 31 68 33

0.91 3.0 29.61 3.41 Clayey Silt to Silty Clay ML/CL medium dense 120 4.1 7 0.148 0.148 3.42 0.76 1.70 47.6 2.51 133.7 12 27 46 31

1.07 3.5 11.52 4.57 Clay CL/CH stiff 120 3.3 3 0.178 0.178 4.64 0.88 1.70 18.5 2.90 3 0.67 19.2

1.22 4.0 19.46 3.53 Clayey Silt to Silty Clay ML/CL very stiff 120 3.8 5 0.208 0.208 3.57 0.81 1.70 31.3 2.65 5 1.13 27.8

1.37 4.5 19.69 4.13 Silty Clay to Clay CL very stiff 120 3.7 5 0.238 0.238 4.18 0.82 1.70 31.6 2.70 5 1.14 24.6

1.52 5.0 7.17 2.63 Silty Clay to Clay CL firm 120 3.3 2 0.268 0.268 2.73 0.89 1.70 11.5 2.92 2 0.41 7.7

1.68 5.5 4.56 1.56 Sensitive fine grained ML firm 120 3.2 1 0.298 0.298 1.67 0.91 1.70 7.3 2.98 1 0.25 4.3

1.83 6.0 4.03 1.53 Sensitive fine grained ML soft 120 3.1 1 0.328 0.328 1.67 0.93 1.70 6.5 3.02 1 0.22 3.4

1.98 6.5 4.01 1.74 Sensitive fine grained ML soft 120 3.0 1 0.358 0.342 1.91 0.93 1.70 6.4 3.05 1 0.22 3.2

2.13 7.0 4.74 1.63 Sensitive fine grained ML firm 120 3.2 1 0.388 0.356 1.77 0.91 1.70 7.6 2.98 1 0.26 3.7

2.29 7.5 5.83 2.33 Silty Clay to Clay CL firm 120 3.2 2 0.418 0.371 2.51 0.91 1.70 9.4 2.98 2 0.32 4.4

2.44 8.0 11.91 1.79 Clayey Silt to Silty Clay ML/CL stiff 120 3.8 3 0.448 0.385 1.86 0.81 1.70 19.1 2.65 3 0.68 8.9

2.59 8.5 17.47 1.47 Sandy Silt to Clayey Silt ML loose 120 4.2 4 0.478 0.400 1.51 0.75 1.70 28.1 2.46 72.0 7 14 24 29

2.74 9.0 22.90 1.56 Sandy Silt to Clayey Silt ML loose 120 4.3 5 0.508 0.414 1.59 0.72 1.70 36.8 2.38 81.7 8 16 35 29

2.90 9.5 15.28 1.75 Sandy Silt to Clayey Silt ML loose 120 4.0 4 0.538 0.428 1.82 0.78 1.70 24.5 2.55 74.8 6 15 19 28

3.05 10.0 29.07 1.04 Silty Sand to Sandy Silt SM/ML loose 120 4.7 6 0.568 0.443 1.06 0.67 1.70 46.7 2.19 76.7 9 15 45 30

3.20 10.5 9.08 2.14 Clayey Silt to Silty Clay ML/CL stiff 120 3.5 3 0.598 0.457 2.30 0.85 1.70 14.6 2.80 3 0.51 5.6

3.35 11.0 4.94 2.16 Silty Clay to Clay CL firm 120 3.1 2 0.628 0.472 2.48 0.93 1.70 7.9 3.04 2 0.26 2.7

3.51 11.5 5.79 2.42 Silty Clay to Clay CL firm 120 3.1 2 0.658 0.486 2.73 0.92 1.70 9.3 3.00 2 0.31 3.2

3.66 12.0 45.10 0.58 Sand to Silty Sand SP/SM medium dense 120 5.2 9 0.688 0.500 0.59 0.59 1.55 66.2 1.92 80.3 12 16 60 31

3.81 12.5 49.82 0.91 Silty Sand to Sandy Silt SM/ML medium dense 120 5.1 10 0.718 0.515 0.92 0.61 1.55 73.0 2.00 94.5 14 19 64 31

3.96 13.0 22.98 1.59 Sandy Silt to Clayey Silt ML loose 120 4.3 5 0.748 0.529 1.65 0.73 1.66 36.0 2.39 82.2 7 16 34 29

4.11 13.5 22.00 3.21 Clayey Silt to Silty Clay ML/CL loose 120 3.9 6 0.778 0.544 3.33 0.79 1.69 35.2 2.60 116.1 8 23 33 29

4.27 14.0 20.17 2.44 Clayey Silt to Silty Clay ML/CL loose 120 4.0 5 0.808 0.558 2.54 0.78 1.65 31.4 2.56 96.3 7 19 29 29

4.42 14.5 16.44 2.68 Clayey Silt to Silty Clay ML/CL stiff 120 3.8 4 0.838 0.572 2.82 0.81 1.64 25.5 2.65 4 0.93 8.2

4.57 15.0 38.86 1.87 Sandy Silt to Clayey Silt ML medium dense 120 4.5 9 0.868 0.587 1.91 0.70 1.51 55.4 2.29 105.7 11 21 52 30

4.72 15.5 32.00 1.61 Sandy Silt to Clayey Silt ML loose 120 4.5 7 0.898 0.601 1.66 0.71 1.49 45.1 2.32 90.4 9 18 44 30

4.88 16.0 26.29 2.59 Sandy Silt to Clayey Silt ML loose 120 4.1 6 0.928 0.616 2.68 0.76 1.51 37.6 2.51 106.3 8 21 36 29

5.03 16.5 8.98 3.21 Silty Clay to Clay CL firm 120 3.3 3 0.958 0.630 3.59 0.90 1.59 13.5 2.94 3 0.49 3.8

5.18 17.0 8.00 2.93 Silty Clay to Clay CL firm 120 3.2 3 0.988 0.644 3.34 0.91 1.57 11.8 2.96 3 0.43 3.3

5.33 17.5 8.16 2.91 Silty Clay to Clay CL firm 120 3.2 3 1.018 0.659 3.33 0.91 1.54 11.8 2.96 3 0.44 3.3

5.49 18.0 15.79 2.10 Clayey Silt to Silty Clay ML/CL stiff 120 3.8 4 1.048 0.673 2.25 0.81 1.44 21.5 2.65 4 0.89 6.6

5.64 18.5 24.69 2.51 Clayey Silt to Silty Clay ML/CL loose 120 4.0 6 1.078 0.688 2.63 0.78 1.40 32.6 2.55 99.5 7 20 30 29

5.79 19.0 13.16 2.90 Clayey Silt to Silty Clay ML/CL stiff 120 3.5 4 1.108 0.702 3.17 0.86 1.42 17.7 2.81 4 0.73 5.1

5.94 19.5 9.59 2.29 Clayey Silt to Silty Clay ML/CL stiff 120 3.4 3 1.138 0.716 2.60 0.88 1.41 12.8 2.87 3 0.52 3.5

6.10 20.0 7.26 1.82 Clayey Silt to Silty Clay ML/CL firm 120 3.3 2 1.168 0.731 2.17 0.90 1.40 9.6 2.93 2 0.38 2.5

6.25 20.5 6.96 2.04 Silty Clay to Clay CL firm 120 3.2 2 1.198 0.745 2.46 0.92 1.38 9.1 2.98 2 0.37 2.3

6.40 21.0 11.62 2.67 Clayey Silt to Silty Clay ML/CL stiff 120 3.4 3 1.228 0.760 2.98 0.87 1.34 14.7 2.86 3 0.64 4.1

6.55 21.5 80.68 0.70 Sand to Silty Sand SP/SM medium dense 120 5.4 15 1.258 0.774 0.71 0.57 1.19 91.0 1.85 104.4 17 21 73 32

6.71 22.0 67.96 1.15 Sand to Silty Sand SP/SM medium dense 120 5.0 14 1.288 0.788 1.18 0.62 1.20 77.1 2.04 104.9 15 21 66 32

6.86 22.5 46.76 1.06 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 10 1.318 0.803 1.09 0.66 1.20 53.0 2.15 82.5 11 16 50 30

7.01 23.0 22.14 2.18 Sandy Silt to Clayey Silt ML loose 120 3.9 6 1.348 0.817 2.32 0.79 1.23 25.7 2.60 85.4 6 17 20 29

7.16 23.5 13.37 2.02 Clayey Silt to Silty Clay ML/CL stiff 120 3.6 4 1.378 0.832 2.25 0.85 1.23 15.5 2.77 4 0.74 4.3

7.32 24.0 9.74 2.37 Clayey Silt to Silty Clay ML/CL stiff 120 3.3 3 1.408 0.846 2.77 0.90 1.22 11.3 2.93 3 0.52 3.0

7.47 24.5 10.13 2.03 Clayey Silt to Silty Clay ML/CL stiff 120 3.3 3 1.438 0.860 2.36 0.88 1.20 11.5 2.89 3 0.55 3.0

7.62 25.0 7.73 1.66 Clayey Silt to Silty Clay ML/CL firm 120 3.2 2 1.468 0.875 2.05 0.91 1.19 8.7 2.96 2 0.40 2.1

7.77 25.5 9.28 2.10 Clayey Silt to Silty Clay ML/CL firm 120 3.2 3 1.498 0.889 2.51 0.90 1.17 10.3 2.94 3 0.49 2.6

7.92 26.0 59.85 0.89 Sand to Silty Sand SP/SM medium dense 120 5.0 12 1.528 0.904 0.91 0.62 1.10 62.4 2.05 85.4 13 17 57 31

8.08 26.5 54.40 1.51 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 12 1.558 0.918 1.56 0.68 1.10 56.6 2.22 97.7 12 20 53 31

8.23 27.0 44.36 1.44 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 10 1.588 0.932 1.49 0.70 1.09 45.8 2.28 86.8 10 17 44 30

8.38 27.5 34.51 1.39 Silty Sand to Sandy Silt SM/ML loose 120 4.4 8 1.618 0.947 1.46 0.72 1.08 35.3 2.37 77.4 8 15 34 29

8.53 28.0 12.64 2.22 Clayey Silt to Silty Clay ML/CL stiff 120 3.4 4 1.648 0.961 2.56 0.88 1.09 13.0 2.86 4 0.69 3.4

8.69 28.5 21.08 2.74 Clayey Silt to Silty Clay ML/CL very stiff 120 3.7 6 1.678 0.976 2.98 0.83 1.07 21.3 2.73 6 1.18 6.0

8.84 29.0 41.22 2.65 Sandy Silt to Clayey Silt ML medium dense 120 4.1 10 1.708 0.990 2.77 0.76 1.05 41.0 2.49 111.9 10 22 40 30

8.99 29.5 85.39 1.96 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 18 1.738 1.004 2.00 0.66 1.03 83.5 2.17 133.5 18 27 69 33

9.14 30.0 50.64 1.53 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 11 1.768 1.019 1.59 0.69 1.03 49.1 2.28 92.1 11 18 47 30

9.30 30.5 24.75 1.96 Sandy Silt to Clayey Silt ML very stiff 120 3.9 6 1.798 1.033 2.11 0.79 1.02 23.8 2.60 6 1.39 6.7

9.45 31.0 23.27 1.76 Sandy Silt to Clayey Silt ML very stiff 120 3.9 6 1.828 1.048 1.91 0.79 1.01 22.2 2.60 6 1.31 6.1

9.60 31.5 33.30 2.28 Sandy Silt to Clayey Silt ML loose 120 4.0 8 1.858 1.062 2.42 0.77 1.00 31.4 2.54 93.9 8 19 29 29

9.75 32.0 80.40 1.61 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 17 1.888 1.076 1.65 0.65 0.99 75.1 2.15 116.0 16 23 65 32

9.91 32.5 97.45 1.03 Sand to Silty Sand SP/SM medium dense 120 5.2 19 1.918 1.091 1.05 0.60 0.98 90.5 1.96 112.8 18 23 73 33

10.06 33.0 89.50 1.14 Sand to Silty Sand SP/SM medium dense 120 5.0 18 1.948 1.105 1.16 0.61 0.97 82.4 2.02 108.9 17 22 69 32

10.21 33.5 61.73 1.97 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 14 1.978 1.120 2.03 0.70 0.96 56.1 2.30 109.5 13 22 53 31

10.36 34.0 113.73 1.11 Sand to Silty Sand SP/SM medium dense 120 5.2 22 2.008 1.134 1.13 0.59 0.96 103.2 1.93 126.1 20 25 78 33

10.52 34.5 128.19 0.97 Sand SP medium dense 120 5.4 24 2.038 1.148 0.99 0.57 0.95 115.7 1.86 133.3 22 27 83 34

10.67 35.0 121.13 0.97 Sand to Silty Sand SP/SM medium dense 120 5.3 23 2.068 1.163 0.99 0.57 0.95 108.5 1.88 126.9 21 25 80 34

10.82 35.5 61.65 2.78 Sandy Silt to Clayey Silt ML medium dense 120 4.3 14 2.098 1.177 2.87 0.73 0.92 53.9 2.42 128.3 13 26 51 31

10.97 36.0 116.77 0.96 Sand to Silty Sand SP/SM medium dense 120 5.3 22 2.128 1.192 0.98 0.58 0.93 103.0 1.89 122.0 20 24 78 33

11.13 36.5 130.89 0.84 Sand SP medium dense 120 5.4 24 2.158 1.206 0.85 0.55 0.93 115.0 1.82 129.0 22 26 83 34

11.28 37.0 143.09 0.78 Sand SP medium dense 120 5.5 26 2.188 1.220 0.79 0.54 0.93 125.2 1.77 135.8 23 27 86 34

02/22/22
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Earth Systems CONE PENETROMETER INTERPRETATION   (based on Robertson & Campanella, 1989)

Pacific

Project: 101 Garden Street Project No: 305172-001 Date: 

CPT SOUNDING: CPT-1 Plot: 1 Density: 1 SPT N Program developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest  

Est. GWT (feet): 6.0 Shift SBT: 0 Dr correlation: 0 Baldi Qc/N: 0 Jefferies & Davies Phi Correlation: 4 SPT N

Base Base Avg Avg Est. Qc Total Clean Clean Rel. Nk: 17

Depth Depth Tip Friction Soil Density or Density to SPT po p'o Norm. 2.6 Sand Sand Dens. Phi Su

meters feet Qc, tsf Ratio, % Classification USCS Consistency (pcf) N N(60) tsf tsf F n Cq Qc1n Ic Qc1n N1(60) N1(60) Dr (%) (deg.) (tsf) OCR

02/22/22

11.43 37.5 113.31 0.89 Sand to Silty Sand SP/SM medium dense 120 5.3 21 2.218 1.235 0.91 0.58 0.91 98.0 1.89 115.6 19 23 76 33

11.58 38.0 74.89 1.64 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 16 2.248 1.249 1.69 0.67 0.89 63.3 2.21 106.8 14 21 58 31

11.73 38.5 56.16 1.56 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 12 2.278 1.264 1.62 0.70 0.88 46.9 2.30 91.1 11 18 45 30

11.89 39.0 22.65 2.21 Sandy Silt to Clayey Silt ML very stiff 120 3.7 6 2.308 1.278 2.46 0.83 0.85 18.3 2.73 6 1.26 4.8

12.04 39.5 23.69 2.41 Sandy Silt to Clayey Silt ML very stiff 120 3.6 7 2.338 1.292 2.67 0.84 0.85 18.9 2.74 7 1.32 5.0

12.19 40.0 99.90 1.68 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 21 2.368 1.307 1.72 0.65 0.87 82.3 2.13 124.3 18 25 69 33

12.34 40.5 178.04 1.35 Sand to Silty Sand SP/SM medium dense 120 5.3 33 2.398 1.321 1.37 0.57 0.88 148.2 1.88 173.4 29 35 93 36

12.50 41.0 184.88 1.35 Sand to Silty Sand SP/SM medium dense 120 5.3 35 2.428 1.336 1.37 0.57 0.88 153.0 1.87 177.5 30 36 94 36

12.65 41.5 197.20 1.55 Sand to Silty Sand SP/SM dense 120 5.3 37 2.458 1.350 1.57 0.58 0.87 161.9 1.90 191.9 32 38 97 37

12.80 42.0 206.18 1.51 Sand to Silty Sand SP/SM dense 120 5.3 39 2.488 1.364 1.53 0.57 0.86 168.5 1.87 196.5 33 39 98 37

12.95 42.5 203.89 1.22 Sand SP dense 120 5.5 37 2.518 1.379 1.23 0.55 0.86 166.5 1.81 185.5 32 37 98 37

13.11 43.0 182.48 1.30 Sand to Silty Sand SP/SM medium dense 120 5.3 34 2.548 1.393 1.32 0.57 0.85 147.5 1.87 171.1 29 34 93 36

13.26 43.5 142.20 1.22 Sand to Silty Sand SP/SM medium dense 120 5.2 27 2.578 1.408 1.24 0.59 0.85 113.6 1.93 138.5 23 28 82 34

13.41 44.0 58.44 1.87 Silty Sand to Sandy Silt SM/ML medium dense 120 4.4 13 2.608 1.422 1.96 0.72 0.81 44.6 2.37 97.4 11 19 43 30

13.56 44.5 21.35 2.10 Sandy Silt to Clayey Silt ML very stiff 120 3.6 6 2.638 1.436 2.39 0.85 0.77 15.6 2.78 6 1.17 3.9

13.72 45.0 18.86 1.47 Sandy Silt to Clayey Silt ML very stiff 120 3.6 5 2.668 1.451 1.71 0.84 0.77 13.7 2.75 5 1.02 3.3

13.87 45.5 31.77 2.52 Sandy Silt to Clayey Silt ML very stiff 120 3.7 8 2.698 1.465 2.76 0.82 0.77 23.0 2.68 8 1.78 6.0

14.02 46.0 23.14 2.09 Sandy Silt to Clayey Silt ML very stiff 120 3.6 6 2.728 1.480 2.37 0.84 0.75 16.5 2.76 6 1.27 4.1

14.17 46.5 19.90 2.16 Sandy Silt to Clayey Silt ML very stiff 120 3.5 6 2.758 1.494 2.50 0.87 0.74 13.9 2.83 6 1.08 3.4

14.33 47.0 46.98 2.58 Sandy Silt to Clayey Silt ML loose 120 4.0 12 2.788 1.508 2.74 0.78 0.76 33.7 2.55 102.9 10 21 32 30

14.48 47.5 64.79 1.33 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 14 2.818 1.523 1.39 0.69 0.78 47.7 2.25 86.0 11 17 46 30

14.63 48.0 33.31 2.47 Sandy Silt to Clayey Silt ML very stiff 120 3.8 9 2.848 1.537 2.70 0.82 0.74 23.2 2.67 9 1.87 5.9

14.78 48.5 61.63 1.50 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 14 2.878 1.552 1.57 0.70 0.76 44.5 2.31 87.8 11 18 43 30

14.94 49.0 65.42 2.77 Sandy Silt to Clayey Silt ML medium dense 120 4.2 16 2.908 1.566 2.90 0.75 0.74 46.1 2.47 120.4 13 24 45 31

15.09 49.5 132.78 1.45 Sand to Silty Sand SP/SM medium dense 120 5.0 26 2.938 1.580 1.48 0.62 0.78 97.9 2.03 131.4 21 26 76 34

15.24 50.0 132.44 1.76 Sand to Silty Sand SP/SM medium dense 120 4.9 27 2.967 1.595 1.80 0.64 0.77 96.4 2.09 139.1 21 28 75 34
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  Earth Systems
Pacific

CPT No : CPT-1 Cone Penetrometer:  Kehoe Testing & Engineering

  Project Name: 101 Garden Street

  Project No.: 305172-001
Location: See Site Exploration Plan Date:   2/22/2022

Density/Consistency

Graphic Log (SBT)

 Sand dense
 Sand to Silty Sand very dense
 Silty Sand to Sandy Silt dense
 Clayey Silt to Silty Clay medium dense
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Earth Systems CONE PENETROMETER INTERPRETATION   (based on Robertson & Campanella, 1989)

Pacific

Project: 101 Garden Street Project No: 305172-001 Date: 

CPT SOUNDING: CPT-2 Plot: 2 Density: 1 SPT N Program developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest  

Est. GWT (feet): 6.0 Shift SBT: 0 Dr correlation: 0 Baldi Qc/N: 0 Jefferies & Davies Phi Correlation: 4 SPT N

Base Base Avg Avg Est. Qc Total Clean Clean Rel. Nk: 17

Depth Depth Tip Friction Soil Density or Density to SPT po p'o Norm. 2.6 Sand Sand Dens. Phi Su

meters feet Qc, tsf Ratio, % Classification USCS Consistency (pcf) N N(60) tsf tsf F n Cq Qc1n Ic Qc1n N1(60) N1(60) Dr (%) (deg.) (tsf) OCR

0.15 0.5 295.84 0.45 Gravelly Sand to Sand SW very dense 110 6.7 44 0.014 0.014 0.45 0.50 1.70 475.4 1.18 475.4 75 95 100 45

0.30 1.0 371.42 1.27 Sand SP very dense 100 6.1 61 0.040 0.040 1.27 0.50 1.70 596.8 1.49 596.8 104 119 100 48

0.46 1.5 362.45 1.15 Sand SP very dense 100 6.1 59 0.065 0.065 1.15 0.50 1.70 582.4 1.46 582.4 100 116 100 47

0.61 2.0 263.49 1.85 Sand to Silty Sand SP/SM very dense 100 5.7 47 0.090 0.090 1.85 0.52 1.70 423.4 1.71 442.0 79 88 100 45

0.76 2.5 96.44 2.95 Sandy Silt to Clayey Silt ML dense 110 4.8 20 0.116 0.116 2.95 0.64 1.70 155.0 2.12 231.3 34 46 95 37

0.91 3.0 37.85 3.87 Clayey Silt to Silty Clay ML/CL medium dense 120 4.2 9 0.145 0.145 3.89 0.75 1.70 60.8 2.47 160.4 15 32 56 32

1.07 3.5 32.44 2.15 Sandy Silt to Clayey Silt ML medium dense 120 4.4 7 0.175 0.175 2.16 0.71 1.70 52.1 2.34 109.3 13 22 50 31

1.22 4.0 27.85 1.36 Sandy Silt to Clayey Silt ML medium dense 120 4.6 6 0.205 0.205 1.37 0.69 1.70 44.7 2.27 83.0 10 17 43 30

1.37 4.5 19.39 2.59 Clayey Silt to Silty Clay ML/CL loose 120 4.0 5 0.235 0.235 2.62 0.78 1.70 31.2 2.57 97.5 8 20 28 29

1.52 5.0 9.05 3.43 Clay CL/CH stiff 120 3.3 3 0.265 0.265 3.53 0.88 1.70 14.5 2.91 3 0.52 9.9

1.68 5.5 10.89 2.93 Silty Clay to Clay CL stiff 120 3.5 3 0.295 0.295 3.01 0.85 1.70 17.5 2.80 3 0.62 10.8

1.83 6.0 8.96 2.17 Clayey Silt to Silty Clay ML/CL stiff 120 3.5 3 0.325 0.325 2.25 0.85 1.70 14.4 2.80 3 0.51 8.0

1.98 6.5 7.89 2.35 Silty Clay to Clay CL firm 120 3.4 2 0.355 0.339 2.46 0.87 1.70 12.7 2.86 2 0.44 6.7

2.13 7.0 9.81 3.01 Silty Clay to Clay CL stiff 120 3.4 3 0.385 0.354 3.13 0.87 1.70 15.8 2.85 3 0.56 8.0

2.29 7.5 5.78 1.99 Silty Clay to Clay CL firm 120 3.2 2 0.415 0.368 2.15 0.90 1.70 9.3 2.94 2 0.32 4.4

2.44 8.0 4.09 1.36 Sensitive fine grained ML soft 120 3.1 1 0.445 0.383 1.53 0.92 1.70 6.6 3.00 1 0.22 2.9

2.59 8.5 5.53 2.49 Silty Clay to Clay CL firm 120 3.1 2 0.475 0.397 2.72 0.92 1.70 8.9 3.02 2 0.30 3.8

2.74 9.0 19.89 1.71 Sandy Silt to Clayey Silt ML loose 120 4.2 5 0.505 0.411 1.75 0.75 1.70 32.0 2.45 80.9 7 16 30 29

2.90 9.5 29.03 1.53 Sandy Silt to Clayey Silt ML loose 120 4.5 6 0.535 0.426 1.56 0.70 1.70 46.6 2.29 89.2 10 18 45 30

3.05 10.0 48.36 1.21 Silty Sand to Sandy Silt SM/ML medium dense 120 5.0 10 0.565 0.440 1.22 0.62 1.70 77.7 2.05 106.5 15 21 66 32

3.20 10.5 59.61 0.85 Sand to Silty Sand SP/SM medium dense 120 5.3 11 0.595 0.455 0.86 0.58 1.63 91.8 1.90 108.9 17 22 73 32

3.35 11.0 55.59 0.99 Silty Sand to Sandy Silt SM/ML medium dense 120 5.2 11 0.625 0.469 1.00 0.60 1.63 85.5 1.96 107.3 16 21 70 32

3.51 11.5 57.05 0.71 Sand to Silty Sand SP/SM medium dense 120 5.3 11 0.655 0.483 0.72 0.57 1.57 84.5 1.88 99.0 15 20 70 32

3.66 12.0 50.56 0.54 Sand to Silty Sand SP/SM medium dense 120 5.3 9 0.685 0.498 0.55 0.57 1.54 73.5 1.87 85.2 13 17 64 31

3.81 12.5 14.73 2.05 Clayey Silt to Silty Clay ML/CL stiff 120 3.9 4 0.715 0.512 2.16 0.79 1.70 23.7 2.61 4 0.84 8.2

3.96 13.0 5.10 2.13 Silty Clay to Clay CL firm 120 3.1 2 0.745 0.527 2.50 0.93 1.70 8.2 3.03 2 0.27 2.5

4.11 13.5 5.96 3.85 Clay CL/CH firm 120 2.9 2 0.775 0.541 4.43 0.95 1.70 9.6 3.11 2 0.32 2.9

4.27 14.0 37.63 0.82 Silty Sand to Sandy Silt SM/ML medium dense 120 4.9 8 0.805 0.555 0.83 0.64 1.51 53.5 2.08 76.2 10 15 51 30

4.42 14.5 28.28 2.23 Sandy Silt to Clayey Silt ML loose 120 4.2 7 0.835 0.570 2.30 0.74 1.58 42.2 2.43 102.9 9 21 41 30

4.57 15.0 9.52 3.07 Silty Clay to Clay CL stiff 120 3.4 3 0.865 0.584 3.37 0.88 1.69 15.2 2.88 3 0.53 4.4

4.72 15.5 13.24 3.65 Silty Clay to Clay CL stiff 120 3.5 4 0.895 0.599 3.91 0.86 1.63 20.4 2.82 4 0.74 6.2

4.88 16.0 43.32 1.11 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 9 0.925 0.613 1.13 0.65 1.42 58.3 2.13 87.9 11 18 54 30

5.03 16.5 36.46 1.45 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 8 0.955 0.627 1.49 0.69 1.43 49.4 2.26 89.8 10 18 48 30

5.18 17.0 48.93 1.05 Silty Sand to Sandy Silt SM/ML medium dense 120 4.9 10 0.985 0.642 1.07 0.64 1.37 63.5 2.08 90.6 12 18 58 31

5.33 17.5 52.99 0.68 Sand to Silty Sand SP/SM medium dense 120 5.2 10 1.015 0.656 0.70 0.60 1.33 66.7 1.96 83.4 13 17 60 31

5.49 18.0 15.40 2.44 Clayey Silt to Silty Clay ML/CL stiff 120 3.7 4 1.045 0.671 2.62 0.82 1.46 21.2 2.70 4 0.87 6.4

5.64 18.5 6.73 2.68 Silty Clay to Clay CL firm 120 3.1 2 1.075 0.685 3.18 0.93 1.50 9.5 3.03 2 0.36 2.5

5.79 19.0 6.18 2.18 Silty Clay to Clay CL firm 120 3.1 2 1.105 0.699 2.65 0.93 1.47 8.6 3.02 2 0.32 2.2

5.94 19.5 6.01 2.29 Silty Clay to Clay CL firm 120 3.0 2 1.135 0.714 2.82 0.94 1.45 8.2 3.05 2 0.31 2.0

6.10 20.0 7.76 2.06 Clayey Silt to Silty Clay ML/CL firm 120 3.3 2 1.165 0.728 2.42 0.90 1.40 10.3 2.94 2 0.41 2.7

6.25 20.5 13.90 2.27 Clayey Silt to Silty Clay ML/CL stiff 120 3.6 4 1.195 0.743 2.48 0.84 1.35 17.7 2.75 4 0.77 5.1

6.40 21.0 9.57 2.20 Clayey Silt to Silty Clay ML/CL stiff 120 3.4 3 1.225 0.757 2.52 0.88 1.34 12.1 2.88 3 0.52 3.3

6.55 21.5 7.85 1.80 Clayey Silt to Silty Clay ML/CL firm 120 3.3 2 1.255 0.771 2.14 0.90 1.33 9.9 2.92 2 0.42 2.6

6.71 22.0 6.78 1.81 Silty Clay to Clay CL firm 120 3.1 2 1.285 0.786 2.23 0.92 1.31 8.4 2.99 2 0.35 2.1

6.86 22.5 6.55 2.06 Silty Clay to Clay CL firm 120 3.0 2 1.315 0.800 2.58 0.93 1.30 8.0 3.04 2 0.34 2.0

7.01 23.0 6.81 2.33 Silty Clay to Clay CL firm 120 3.0 2 1.345 0.815 2.90 0.94 1.28 8.2 3.06 2 0.35 2.0

7.16 23.5 12.17 1.77 Clayey Silt to Silty Clay ML/CL stiff 120 3.6 3 1.375 0.829 2.00 0.85 1.23 14.1 2.77 3 0.67 3.9

7.32 24.0 14.33 2.94 Clayey Silt to Silty Clay ML/CL stiff 120 3.4 4 1.405 0.843 3.26 0.87 1.22 16.5 2.84 4 0.79 4.6

7.47 24.5 42.04 0.97 Silty Sand to Sandy Silt SM/ML loose 120 4.7 9 1.435 0.858 1.00 0.67 1.15 45.7 2.18 74.4 10 15 44 30

7.62 25.0 13.82 2.75 Clayey Silt to Silty Clay ML/CL stiff 120 3.4 4 1.465 0.872 3.08 0.87 1.18 15.5 2.85 4 0.76 4.3

7.77 25.5 9.97 2.65 Silty Clay to Clay CL stiff 120 3.2 3 1.495 0.887 3.12 0.91 1.17 11.1 2.97 3 0.53 2.9

7.92 26.0 9.25 2.19 Clayey Silt to Silty Clay ML/CL firm 120 3.2 3 1.525 0.901 2.63 0.91 1.16 10.1 2.96 3 0.49 2.6

8.08 26.5 8.15 2.28 Silty Clay to Clay CL firm 120 3.1 3 1.555 0.915 2.82 0.93 1.14 8.8 3.03 3 0.43 2.2

8.23 27.0 11.74 2.04 Clayey Silt to Silty Clay ML/CL stiff 120 3.4 3 1.585 0.930 2.36 0.88 1.12 12.4 2.86 3 0.64 3.3

8.38 27.5 11.24 2.80 Silty Clay to Clay CL stiff 120 3.2 4 1.615 0.944 3.27 0.91 1.11 11.8 2.96 4 0.61 3.1

8.53 28.0 63.82 1.12 Silty Sand to Sandy Silt SM/ML medium dense 120 4.9 13 1.645 0.959 1.15 0.64 1.07 64.3 2.10 93.4 13 19 58 31

8.69 28.5 76.46 1.11 Sand to Silty Sand SP/SM medium dense 120 5.0 15 1.675 0.973 1.14 0.62 1.05 76.1 2.04 102.9 15 21 66 32

8.84 29.0 29.83 2.76 Sandy Silt to Clayey Silt ML very stiff 120 3.9 8 1.705 0.987 2.93 0.80 1.06 29.8 2.61 8 1.70 8.5

8.99 29.5 27.65 2.11 Sandy Silt to Clayey Silt ML loose 120 4.0 7 1.735 1.002 2.26 0.78 1.04 27.3 2.57 86.1 7 17 23 29

9.14 30.0 12.60 1.44 Clayey Silt to Silty Clay ML/CL stiff 120 3.6 4 1.765 1.016 1.67 0.85 1.03 12.3 2.78 4 0.68 3.2

9.30 30.5 9.30 1.97 Clayey Silt to Silty Clay ML/CL firm 120 3.2 3 1.795 1.031 2.45 0.92 1.02 9.0 2.99 3 0.49 2.2

9.45 31.0 11.24 3.45 Silty Clay to Clay CL stiff 120 3.0 4 1.825 1.045 4.12 0.93 1.01 10.7 3.05 4 0.60 2.7

9.60 31.5 51.07 1.61 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 11 1.855 1.059 1.67 0.70 1.00 48.2 2.30 93.5 11 19 47 30

9.75 32.0 59.25 1.62 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 13 1.885 1.074 1.67 0.68 0.99 55.4 2.25 99.6 12 20 52 31

9.91 32.5 49.84 2.95 Sandy Silt to Clayey Silt ML medium dense 120 4.1 12 1.915 1.088 3.07 0.76 0.98 46.1 2.49 124.3 12 25 45 31

10.06 33.0 37.61 2.84 Sandy Silt to Clayey Silt ML loose 120 4.0 9 1.945 1.103 2.99 0.78 0.97 34.4 2.57 108.7 9 22 33 30

10.21 33.5 34.18 1.99 Sandy Silt to Clayey Silt ML loose 120 4.1 8 1.975 1.117 2.12 0.76 0.96 31.0 2.51 87.5 8 18 28 29

10.36 34.0 27.64 2.15 Sandy Silt to Clayey Silt ML very stiff 120 3.9 7 2.005 1.131 2.32 0.80 0.95 24.8 2.61 7 1.56 6.8

10.52 34.5 102.99 1.24 Sand to Silty Sand SP/SM medium dense 120 5.1 20 2.035 1.146 1.27 0.61 0.95 92.7 2.00 120.7 19 24 74 33

10.67 35.0 102.44 1.08 Sand to Silty Sand SP/SM medium dense 120 5.2 20 2.065 1.160 1.10 0.60 0.95 91.6 1.97 115.2 18 23 73 33

10.82 35.5 41.60 1.40 Silty Sand to Sandy Silt SM/ML loose 120 4.4 10 2.095 1.175 1.48 0.72 0.93 36.5 2.36 78.7 9 16 35 30

10.97 36.0 31.94 1.72 Sandy Silt to Clayey Silt ML loose 120 4.1 8 2.125 1.189 1.84 0.77 0.91 27.6 2.51 78.4 7 16 23 29

11.13 36.5 81.97 0.93 Sand to Silty Sand SP/SM medium dense 120 5.1 16 2.155 1.203 0.96 0.61 0.92 71.6 2.01 94.3 15 19 63 32

11.28 37.0 111.81 0.84 Sand to Silty Sand SP/SM medium dense 120 5.3 21 2.185 1.218 0.86 0.57 0.92 97.5 1.88 113.9 19 23 76 33

02/22/22
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Earth Systems CONE PENETROMETER INTERPRETATION   (based on Robertson & Campanella, 1989)

Pacific

Project: 101 Garden Street Project No: 305172-001 Date: 

CPT SOUNDING: CPT-2 Plot: 2 Density: 1 SPT N Program developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest  

Est. GWT (feet): 6.0 Shift SBT: 0 Dr correlation: 0 Baldi Qc/N: 0 Jefferies & Davies Phi Correlation: 4 SPT N

Base Base Avg Avg Est. Qc Total Clean Clean Rel. Nk: 17

Depth Depth Tip Friction Soil Density or Density to SPT po p'o Norm. 2.6 Sand Sand Dens. Phi Su

meters feet Qc, tsf Ratio, % Classification USCS Consistency (pcf) N N(60) tsf tsf F n Cq Qc1n Ic Qc1n N1(60) N1(60) Dr (%) (deg.) (tsf) OCR

02/22/22

11.43 37.5 109.06 0.82 Sand to Silty Sand SP/SM medium dense 120 5.3 21 2.215 1.232 0.83 0.57 0.92 94.5 1.88 110.6 18 22 74 33

11.58 38.0 70.76 1.72 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 15 2.245 1.247 1.77 0.68 0.89 59.8 2.24 106.1 14 21 55 31

11.73 38.5 49.41 2.32 Sandy Silt to Clayey Silt ML medium dense 120 4.2 12 2.275 1.261 2.43 0.75 0.88 41.0 2.46 104.5 10 21 40 30

11.89 39.0 72.80 1.46 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 15 2.305 1.275 1.51 0.67 0.88 60.7 2.19 99.8 14 20 56 31

12.04 39.5 45.53 2.07 Sandy Silt to Clayey Silt ML loose 120 4.2 11 2.335 1.290 2.18 0.75 0.86 37.1 2.46 95.1 10 19 36 30

12.19 40.0 21.53 2.18 Sandy Silt to Clayey Silt ML very stiff 120 3.6 6 2.365 1.304 2.45 0.84 0.84 17.1 2.76 6 1.19 4.4

12.34 40.5 35.76 1.73 Sandy Silt to Clayey Silt ML loose 120 4.1 9 2.395 1.319 1.85 0.76 0.85 28.6 2.50 79.7 8 16 25 29

12.50 41.0 56.39 1.45 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 12 2.425 1.333 1.52 0.70 0.85 45.4 2.29 87.1 11 17 44 30

12.65 41.5 63.41 1.26 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 14 2.455 1.347 1.31 0.67 0.85 50.9 2.21 86.6 12 17 49 31

12.80 42.0 61.91 0.76 Sand to Silty Sand SP/SM medium dense 120 4.9 13 2.485 1.362 0.79 0.64 0.85 49.8 2.10 72.1 11 14 48 30

12.95 42.5 19.51 0.73 Sandy Silt to Clayey Silt ML loose 120 4.0 5 2.515 1.376 0.84 0.79 0.81 15.0 2.56 46.6 4 9 -2 28

13.11 43.0 15.59 1.05 Sandy Silt to Clayey Silt ML stiff 120 3.6 4 2.545 1.391 1.25 0.84 0.79 11.7 2.74 4 0.84 2.8

13.26 43.5 39.62 1.36 Silty Sand to Sandy Silt SM/ML loose 120 4.3 9 2.575 1.405 1.45 0.74 0.81 30.4 2.42 72.9 8 15 27 29

13.41 44.0 108.44 0.69 Sand SP medium dense 120 5.3 20 2.605 1.419 0.71 0.57 0.85 86.7 1.87 100.6 17 20 71 32

13.56 44.5 83.31 0.51 Sand to Silty Sand SP/SM medium dense 120 5.3 16 2.635 1.434 0.53 0.58 0.84 66.0 1.90 78.6 13 16 60 31

13.72 45.0 24.48 1.48 Sandy Silt to Clayey Silt ML very stiff 120 3.8 6 2.665 1.448 1.66 0.81 0.78 18.0 2.64 6 1.35 4.5

13.87 45.5 64.15 1.45 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 14 2.695 1.463 1.52 0.69 0.80 48.5 2.27 89.8 12 18 47 31

14.02 46.0 114.82 0.90 Sand SP medium dense 120 5.2 22 2.725 1.477 0.92 0.59 0.82 89.2 1.93 108.3 18 22 72 33

14.17 46.5 79.68 1.36 Sand to Silty Sand SP/SM medium dense 120 4.7 17 2.755 1.491 1.41 0.66 0.80 60.0 2.18 96.7 14 19 56 31

14.33 47.0 17.82 1.70 Sandy Silt to Clayey Silt ML stiff 120 3.5 5 2.785 1.506 2.01 0.86 0.74 12.4 2.82 5 0.96 3.0

14.48 47.5 77.22 0.94 Sand to Silty Sand SP/SM medium dense 120 4.9 16 2.815 1.520 0.97 0.64 0.79 57.9 2.09 83.4 13 17 54 31

14.63 48.0 37.05 1.34 Silty Sand to Sandy Silt SM/ML loose 120 4.2 9 2.845 1.535 1.45 0.75 0.76 26.5 2.47 69.4 7 14 22 29

14.78 48.5 22.08 0.86 Silty Sand to Sandy Silt SM/ML loose 120 3.9 6 2.875 1.549 0.99 0.79 0.74 15.4 2.59 50.0 5 10 -1 28

14.94 49.0 14.90 0.92 Sandy Silt to Clayey Silt ML stiff 120 3.6 4 2.905 1.563 1.14 0.85 0.72 10.1 2.78 4 0.78 2.3

15.09 49.5 14.78 1.10 Sandy Silt to Clayey Silt ML stiff 120 3.5 4 2.935 1.578 1.37 0.87 0.71 9.9 2.82 4 0.78 2.3

15.24 50.0 32.67 2.31 Sandy Silt to Clayey Silt ML very stiff 120 3.8 9 2.965 1.592 2.54 0.82 0.72 22.1 2.68 9 1.83 5.6
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  Earth Systems
Pacific

CPT No : CPT-2 Cone Penetrometer:  Kehoe Testing & Engineering

  Project Name: 101 Garden Street

  Project No.: 305172-001
Location: See Site Exploration Plan Date:   2/22/2022

Density/Consistency

Graphic Log (SBT)
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Earth Systems CONE PENETROMETER INTERPRETATION   (based on Robertson & Campanella, 1989)

Pacific

Project: 101 Garden Street Project No: 305172-001 Date:

CPT SOUNDING: CPT-3 Plot: 3 Density: 1 SPT N Program developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest  

Est. GWT (feet): 6.0 Shift SBT: 0 Dr correlation: 0 Baldi Qc/N: 0 Jefferies & Davies Phi Correlation: 4 SPT N

Base Base Avg Avg Est. Qc Total Clean Clean Rel. Nk: 17

Depth Depth Tip Friction Soil Density or Density to SPT po p'o Norm. 2.6 Sand Sand Dens. Phi Su

meters feet Qc, tsf Ratio, % Classification USCS Consistency (pcf) N N(60) tsf tsf F n Cq Qc1n Ic Qc1n N1(60) N1(60) Dr (%) (deg.) (tsf) OCR

0.15 0.5 259.09 0.62 Sand SP very dense 100 6.4 40 0.013 0.013 0.62 0.50 1.70 416.3 1.32 416.3 69 83 100 44

0.30 1.0 148.79 2.11 Silty Sand to Sandy Silt SM/ML dense 110 5.3 28 0.039 0.039 2.11 0.58 1.70 239.1 1.89 282.3 48 56 100 40

0.46 1.5 82.62 4.54 Overconsolidated Soil ?? dense 110 4.5 18 0.066 0.066 4.54 0.70 1.70 132.8 2.31 263.1 31 53 89 36

0.61 2.0 68.38 2.46 Sandy Silt to Clayey Silt ML medium dense 110 4.8 14 0.094 0.094 2.46 0.65 1.70 109.9 2.15 171.4 24 34 81 34

0.76 2.5 29.87 4.07 Silty Clay to Clay CL medium dense 110 4.0 7 0.121 0.121 4.09 0.78 1.70 48.0 2.56 148.3 13 30 46 31

0.91 3.0 28.09 2.65 Sandy Silt to Clayey Silt ML medium dense 120 4.2 7 0.150 0.150 2.67 0.74 1.70 45.1 2.45 114.2 11 23 44 30

1.07 3.5 18.42 2.88 Clayey Silt to Silty Clay ML/CL very stiff 120 3.9 5 0.180 0.180 2.91 0.79 1.70 29.6 2.61 5 1.07 30.4

1.22 4.0 14.12 2.21 Clayey Silt to Silty Clay ML/CL stiff 120 3.8 4 0.210 0.210 2.25 0.80 1.70 22.7 2.63 4 0.82 19.9

1.37 4.5 19.00 2.30 Clayey Silt to Silty Clay ML/CL loose 120 4.0 5 0.240 0.240 2.33 0.77 1.70 30.5 2.54 91.3 8 18 28 29

1.52 5.0 21.79 3.40 Clayey Silt to Silty Clay ML/CL very stiff 120 3.9 6 0.270 0.270 3.44 0.79 1.70 35.0 2.61 6 1.27 23.9

1.68 5.5 27.22 1.87 Sandy Silt to Clayey Silt ML medium dense 120 4.4 6 0.300 0.300 1.89 0.72 1.70 43.7 2.36 94.9 11 19 43 30

1.83 6.0 12.74 2.53 Clayey Silt to Silty Clay ML/CL stiff 120 3.7 3 0.330 0.330 2.60 0.82 1.70 20.5 2.71 3 0.73 11.3

1.98 6.5 22.87 1.67 Sandy Silt to Clayey Silt ML loose 120 4.3 5 0.360 0.344 1.70 0.73 1.70 36.7 2.39 84.0 9 17 35 30

2.13 7.0 24.95 1.01 Silty Sand to Sandy Silt SM/ML loose 120 4.6 5 0.390 0.359 1.03 0.68 1.70 40.1 2.24 70.7 9 14 39 30

2.29 7.5 17.44 1.01 Sandy Silt to Clayey Silt ML loose 120 4.4 4 0.420 0.373 1.04 0.72 1.70 28.0 2.37 61.5 7 12 24 29

2.44 8.0 7.27 1.50 Clayey Silt to Silty Clay ML/CL firm 120 3.5 2 0.450 0.388 1.60 0.85 1.70 11.7 2.79 2 0.41 5.3

2.59 8.5 6.44 3.07 Clay CL/CH firm 120 3.1 2 0.480 0.402 3.31 0.92 1.70 10.3 3.01 2 0.35 4.4

2.74 9.0 7.95 3.69 Clay CL/CH firm 120 3.2 3 0.510 0.416 3.95 0.91 1.70 12.8 2.98 3 0.44 5.4

2.90 9.5 16.48 2.10 Clayey Silt to Silty Clay ML/CL loose 120 4.0 4 0.540 0.431 2.17 0.78 1.70 26.5 2.57 83.6 6 17 22 29

3.05 10.0 29.05 2.75 Clayey Silt to Silty Clay ML/CL medium dense 120 4.2 7 0.570 0.445 2.81 0.75 1.70 46.7 2.45 119.1 10 24 45 30

3.20 10.5 42.70 1.95 Sandy Silt to Clayey Silt ML medium dense 120 4.6 9 0.600 0.460 1.98 0.68 1.70 68.6 2.23 119.3 14 24 61 31

3.35 11.0 53.48 1.07 Silty Sand to Sandy Silt SM/ML medium dense 120 5.1 11 0.630 0.474 1.09 0.61 1.63 82.4 2.00 106.9 15 21 69 32

3.51 11.5 19.63 1.36 Sandy Silt to Clayey Silt ML loose 120 4.3 5 0.660 0.488 1.41 0.73 1.70 31.5 2.40 72.9 7 15 29 29

3.66 12.0 5.43 2.36 Silty Clay to Clay CL firm 120 3.1 2 0.690 0.503 2.70 0.92 1.70 8.7 3.02 2 0.29 2.8

3.81 12.5 10.87 3.56 Silty Clay to Clay CL stiff 120 3.4 3 0.720 0.517 3.81 0.87 1.70 17.5 2.86 3 0.61 5.9

3.96 13.0 71.97 0.73 Sand to Silty Sand SP/SM medium dense 120 5.4 13 0.750 0.532 0.74 0.56 1.47 99.9 1.83 112.8 18 23 77 33

4.11 13.5 71.06 1.67 Silty Sand to Sandy Silt SM/ML medium dense 120 5.0 14 0.780 0.546 1.69 0.63 1.51 101.7 2.06 140.6 19 28 78 33

4.27 14.0 36.67 1.59 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 8 0.810 0.560 1.63 0.69 1.55 53.6 2.25 96.9 11 19 51 30

4.42 14.5 8.22 2.58 Silty Clay to Clay CL firm 120 3.3 2 0.840 0.575 2.87 0.88 1.70 13.2 2.89 2 0.45 3.9

4.57 15.0 5.70 3.95 Clay CL/CH firm 120 2.9 2 0.870 0.589 4.67 0.96 1.70 9.2 3.14 2 0.30 2.5

4.72 15.5 6.08 2.68 Silty Clay to Clay CL firm 120 3.1 2 0.900 0.604 3.15 0.93 1.68 9.7 3.02 2 0.32 2.6

4.88 16.0 21.98 2.86 Clayey Silt to Silty Clay ML/CL loose 120 3.9 6 0.930 0.618 2.98 0.79 1.53 31.8 2.60 105.1 7 21 29 29

5.03 16.5 58.76 0.66 Sand to Silty Sand SP/SM medium dense 120 5.3 11 0.960 0.632 0.67 0.58 1.35 74.9 1.91 89.6 14 18 65 31

5.18 17.0 24.95 2.44 Sandy Silt to Clayey Silt ML loose 120 4.1 6 0.990 0.647 2.54 0.77 1.46 34.4 2.53 99.8 8 20 33 29

5.33 17.5 18.07 2.28 Clayey Silt to Silty Clay ML/CL very stiff 120 3.9 5 1.020 0.661 2.42 0.80 1.46 24.9 2.62 5 1.02 7.7

5.49 18.0 9.25 2.79 Silty Clay to Clay CL stiff 120 3.3 3 1.050 0.676 3.15 0.89 1.49 13.0 2.92 3 0.50 3.6

5.64 18.5 8.16 2.42 Silty Clay to Clay CL firm 120 3.3 3 1.080 0.690 2.79 0.90 1.47 11.3 2.93 3 0.44 3.1

5.79 19.0 24.20 3.03 Clayey Silt to Silty Clay ML/CL very stiff 120 3.9 6 1.110 0.704 3.18 0.80 1.38 31.6 2.62 6 1.38 9.8

5.94 19.5 24.02 2.38 Sandy Silt to Clayey Silt ML loose 120 4.0 6 1.140 0.719 2.50 0.78 1.35 30.7 2.56 94.7 7 19 28 29

6.10 20.0 37.41 1.31 Silty Sand to Sandy Silt SM/ML loose 120 4.6 8 1.170 0.733 1.35 0.69 1.29 45.5 2.26 83.1 10 17 44 30

6.25 20.5 30.43 2.96 Clayey Silt to Silty Clay ML/CL loose 120 4.0 8 1.200 0.748 3.09 0.78 1.31 37.7 2.55 114.5 9 23 36 30

6.40 21.0 39.29 2.27 Sandy Silt to Clayey Silt ML medium dense 120 4.3 9 1.230 0.762 2.34 0.73 1.27 47.2 2.40 108.8 10 22 46 30

6.55 21.5 45.68 1.68 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 10 1.260 0.776 1.73 0.69 1.24 53.5 2.27 99.5 11 20 51 30

6.71 22.0 23.36 2.46 Clayey Silt to Silty Clay ML/CL very stiff 120 3.9 6 1.290 0.791 2.61 0.79 1.26 27.8 2.60 6 1.33 8.4

6.86 22.5 24.84 3.59 Clayey Silt to Silty Clay ML/CL very stiff 120 3.7 7 1.320 0.805 3.79 0.82 1.25 29.4 2.69 7 1.41 8.8

7.01 23.0 65.13 2.34 Sandy Silt to Clayey Silt ML medium dense 120 4.6 14 1.350 0.820 2.39 0.69 1.19 73.4 2.27 135.2 16 27 64 32

7.16 23.5 104.83 1.51 Sand to Silty Sand SP/SM medium dense 120 5.1 21 1.380 0.834 1.53 0.61 1.16 114.5 1.99 147.6 23 30 82 34

7.32 24.0 89.55 1.13 Sand to Silty Sand SP/SM medium dense 120 5.2 17 1.410 0.848 1.14 0.60 1.14 96.6 1.96 120.8 19 24 75 33

7.47 24.5 89.65 0.84 Sand to Silty Sand SP/SM medium dense 120 5.3 17 1.440 0.863 0.85 0.57 1.12 95.3 1.88 111.8 18 22 75 33

7.62 25.0 78.20 1.43 Silty Sand to Sandy Silt SM/ML medium dense 120 4.9 16 1.470 0.877 1.46 0.63 1.13 83.2 2.08 117.8 17 24 69 32

7.77 25.5 77.45 1.26 Sand to Silty Sand SP/SM medium dense 120 5.0 16 1.500 0.892 1.29 0.62 1.11 81.5 2.05 111.5 16 22 68 32

7.92 26.0 35.44 2.59 Sandy Silt to Clayey Silt ML loose 120 4.1 9 1.530 0.906 2.71 0.76 1.13 37.7 2.51 106.9 9 21 36 30

8.08 26.5 32.09 2.96 Clayey Silt to Silty Clay ML/CL loose 120 3.9 8 1.560 0.920 3.11 0.79 1.12 33.8 2.59 110.2 9 22 32 29

8.23 27.0 28.31 2.66 Sandy Silt to Clayey Silt ML very stiff 120 3.9 7 1.590 0.935 2.81 0.79 1.10 29.5 2.60 7 1.61 8.6

8.38 27.5 27.74 2.23 Sandy Silt to Clayey Silt ML loose 120 4.0 7 1.620 0.949 2.37 0.78 1.09 28.5 2.57 89.8 7 18 25 29

8.53 28.0 27.62 3.05 Clayey Silt to Silty Clay ML/CL very stiff 120 3.8 7 1.650 0.964 3.24 0.81 1.08 28.2 2.66 7 1.57 8.1

8.69 28.5 57.00 3.40 Clayey Silt to Silty Clay ML/CL medium dense 120 4.2 14 1.680 0.978 3.50 0.75 1.06 57.1 2.46 146.9 14 29 54 31

8.84 29.0 99.61 0.88 Sand to Silty Sand SP/SM medium dense 120 5.3 19 1.710 0.992 0.90 0.58 1.04 97.7 1.89 115.1 19 23 76 33

8.99 29.5 33.40 1.08 Silty Sand to Sandy Silt SM/ML loose 120 4.4 8 1.740 1.007 1.14 0.71 1.04 32.7 2.34 67.6 8 14 30 29

9.14 30.0 13.51 2.47 Clayey Silt to Silty Clay ML/CL stiff 120 3.4 4 1.770 1.021 2.84 0.88 1.03 13.2 2.88 4 0.73 3.4

9.30 30.5 28.07 3.79 Clayey Silt to Silty Clay ML/CL very stiff 120 3.6 8 1.800 1.036 4.05 0.83 1.02 27.0 2.74 8 1.59 7.6

9.45 31.0 93.62 1.17 Sand to Silty Sand SP/SM medium dense 120 5.1 18 1.830 1.050 1.19 0.61 1.00 88.9 2.00 115.4 18 23 72 33

9.60 31.5 89.41 0.73 Sand to Silty Sand SP/SM medium dense 120 5.3 17 1.860 1.064 0.75 0.58 1.00 84.2 1.89 99.6 16 20 70 32

9.75 32.0 40.43 2.19 Sandy Silt to Clayey Silt ML loose 120 4.2 10 1.890 1.079 2.30 0.75 0.99 37.7 2.47 98.3 9 20 36 30

9.91 32.5 42.31 2.39 Sandy Silt to Clayey Silt ML loose 120 4.1 10 1.920 1.093 2.50 0.75 0.98 39.0 2.48 104.1 10 21 38 30

10.06 33.0 114.85 1.50 Sand to Silty Sand SP/SM medium dense 120 5.1 23 1.950 1.108 1.53 0.61 0.97 105.5 2.02 139.5 22 28 79 34

10.21 33.5 139.54 0.74 Sand SP medium dense 120 5.6 25 1.980 1.122 0.75 0.53 0.97 127.8 1.75 136.9 24 27 87 34

10.36 34.0 138.81 0.56 Sand SP medium dense 120 5.7 24 2.010 1.136 0.57 0.51 0.96 126.5 1.68 129.6 23 26 87 34

10.52 34.5 133.97 0.58 Sand SP medium dense 120 5.7 24 2.040 1.151 0.59 0.52 0.96 121.2 1.70 126.1 22 25 85 34

10.67 35.0 126.98 0.63 Sand SP medium dense 120 5.6 23 2.070 1.165 0.64 0.53 0.95 114.0 1.75 121.8 21 24 82 34

10.82 35.5 110.05 1.01 Sand to Silty Sand SP/SM medium dense 120 5.2 21 2.100 1.180 1.03 0.59 0.94 97.6 1.93 118.6 19 24 76 33

10.97 36.0 55.38 2.54 Sandy Silt to Clayey Silt ML medium dense 120 4.2 13 2.130 1.194 2.65 0.74 0.91 47.9 2.43 116.6 12 23 46 31

11.13 36.5 77.14 1.62 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 16 2.160 1.208 1.66 0.67 0.92 66.7 2.19 109.2 15 22 60 32

11.28 37.0 59.34 2.09 Silty Sand to Sandy Silt SM/ML medium dense 120 4.4 14 2.190 1.223 2.17 0.72 0.90 50.6 2.35 108.0 12 22 49 31

11.43 37.5 36.12 2.86 Sandy Silt to Clayey Silt ML hard 120 3.9 9 2.220 1.237 3.05 0.80 0.88 30.1 2.62 9 2.05 8.2

11.58 38.0 25.34 2.57 Sandy Silt to Clayey Silt ML very stiff 120 3.7 7 2.250 1.252 2.82 0.83 0.87 20.8 2.72 7 1.42 5.5

11.73 38.5 50.37 2.05 Sandy Silt to Clayey Silt ML medium dense 120 4.3 12 2.280 1.266 2.15 0.74 0.88 41.7 2.41 99.0 10 20 41 30

11.89 39.0 123.36 0.97 Sand to Silty Sand SP/SM medium dense 120 5.3 23 2.310 1.280 0.99 0.58 0.90 104.4 1.89 123.5 21 25 79 33

12.04 39.5 139.56 1.22 Sand to Silty Sand SP/SM medium dense 120 5.2 27 2.340 1.295 1.25 0.59 0.89 117.2 1.92 141.8 23 28 83 34

02/22/22
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Earth Systems CONE PENETROMETER INTERPRETATION   (based on Robertson & Campanella, 1989)

Pacific

Project: 101 Garden Street Project No: 305172-001 Date:

CPT SOUNDING: CPT-3 Plot: 3 Density: 1 SPT N Program developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest  

Est. GWT (feet): 6.0 Shift SBT: 0 Dr correlation: 0 Baldi Qc/N: 0 Jefferies & Davies Phi Correlation: 4 SPT N

Base Base Avg Avg Est. Qc Total Clean Clean Rel. Nk: 17

Depth Depth Tip Friction Soil Density or Density to SPT po p'o Norm. 2.6 Sand Sand Dens. Phi Su

meters feet Qc, tsf Ratio, % Classification USCS Consistency (pcf) N N(60) tsf tsf F n Cq Qc1n Ic Qc1n N1(60) N1(60) Dr (%) (deg.) (tsf) OCR

02/22/22

12.19 40.0 114.02 1.24 Sand to Silty Sand SP/SM medium dense 120 5.1 22 2.370 1.309 1.26 0.61 0.88 94.7 1.99 122.4 20 24 75 33

12.34 40.5 66.09 1.94 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 15 2.400 1.324 2.01 0.70 0.85 53.4 2.31 106.5 13 21 51 31

12.50 41.0 37.85 3.19 Clayey Silt to Silty Clay ML/CL hard 120 3.8 10 2.430 1.338 3.41 0.81 0.83 29.6 2.66 10 2.15 7.9

12.65 41.5 36.09 1.89 Sandy Silt to Clayey Silt ML loose 120 4.0 9 2.460 1.352 2.03 0.77 0.83 28.2 2.53 82.9 8 17 24 29

12.80 42.0 26.39 2.47 Sandy Silt to Clayey Silt ML very stiff 120 3.7 7 2.490 1.367 2.73 0.83 0.81 20.2 2.73 7 1.47 5.2

12.95 42.5 131.08 0.81 Sand SP medium dense 120 5.4 24 2.520 1.381 0.83 0.56 0.86 106.7 1.84 121.1 21 24 80 33

13.11 43.0 147.90 0.95 Sand SP medium dense 120 5.4 27 2.550 1.396 0.97 0.56 0.86 119.7 1.84 136.2 23 27 84 34

13.26 43.5 110.80 0.84 Sand to Silty Sand SP/SM medium dense 120 5.3 21 2.580 1.410 0.86 0.58 0.85 88.6 1.91 106.3 18 21 72 33

13.41 44.0 29.51 1.98 Sandy Silt to Clayey Silt ML very stiff 120 3.8 8 2.610 1.424 2.18 0.80 0.79 22.0 2.64 8 1.65 5.7

13.56 44.5 13.55 1.84 Clayey Silt to Silty Clay ML/CL stiff 120 3.2 4 2.640 1.439 2.29 0.90 0.76 9.7 2.94 4 0.71 2.3

13.72 45.0 15.84 2.03 Clayey Silt to Silty Clay ML/CL stiff 120 3.3 5 2.670 1.453 2.44 0.89 0.75 11.3 2.90 5 0.85 2.7

13.87 45.5 19.16 1.96 Sandy Silt to Clayey Silt ML very stiff 120 3.5 6 2.700 1.468 2.29 0.86 0.75 13.7 2.82 6 1.04 3.4

14.02 46.0 15.57 1.74 Sandy Silt to Clayey Silt ML stiff 120 3.4 5 2.730 1.482 2.11 0.88 0.74 10.9 2.88 5 0.83 2.6

14.17 46.5 17.49 1.96 Sandy Silt to Clayey Silt ML stiff 120 3.4 5 2.760 1.496 2.33 0.88 0.74 12.2 2.86 5 0.94 3.0

14.33 47.0 39.99 2.93 Sandy Silt to Clayey Silt ML hard 120 3.8 10 2.790 1.511 3.15 0.81 0.75 28.3 2.65 10 2.26 7.4

14.48 47.5 74.66 2.21 Silty Sand to Sandy Silt SM/ML medium dense 120 4.4 17 2.820 1.525 2.29 0.71 0.77 54.3 2.35 114.6 14 23 52 31

14.63 48.0 53.50 3.11 Sandy Silt to Clayey Silt ML medium dense 120 4.0 13 2.850 1.540 3.29 0.78 0.75 37.7 2.57 118.6 11 24 36 30

14.78 48.5 56.21 2.81 Sandy Silt to Clayey Silt ML medium dense 120 4.1 14 2.880 1.554 2.96 0.77 0.74 39.5 2.52 114.4 11 23 38 30

14.94 49.0 63.07 2.44 Sandy Silt to Clayey Silt ML medium dense 120 4.2 15 2.910 1.568 2.55 0.74 0.75 44.5 2.44 111.0 12 22 43 31

15.09 49.5 99.45 1.45 Sand to Silty Sand SP/SM medium dense 120 4.8 21 2.940 1.583 1.49 0.65 0.77 72.4 2.13 109.4 16 22 63 32

15.24 50.0 74.75 1.88 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 17 2.970 1.597 1.96 0.70 0.75 52.9 2.31 104.9 13 21 50 31

15.39 50.5 28.82 3.37 Clayey Silt to Silty Clay ML/CL very stiff 120 3.5 8 3.000 1.612 3.76 0.86 0.70 18.9 2.83 8 1.60 4.8

15.54 51.0 19.09 2.61 Clayey Silt to Silty Clay ML/CL very stiff 120 3.3 6 3.030 1.626 3.10 0.90 0.68 12.3 2.93 6 1.03 3.0

15.70 51.5 21.33 3.04 Clayey Silt to Silty Clay ML/CL very stiff 120 3.3 7 3.060 1.640 3.55 0.90 0.68 13.6 2.93 7 1.16 3.3

15.85 52.0 26.98 3.21 Clayey Silt to Silty Clay ML/CL very stiff 120 3.4 8 3.090 1.655 3.63 0.87 0.68 17.3 2.86 8 1.49 4.3

16.00 52.5 39.28 4.35 Silty Clay to Clay CL hard 120 3.5 11 3.120 1.669 4.73 0.85 0.68 25.2 2.81 11 2.21 6.5

16.15 53.0 49.08 5.53 Clay CL/CH hard 120 3.5 14 3.150 1.684 5.91 0.85 0.67 31.2 2.81 14 2.79 8.2

16.31 53.5 83.08 4.62 Overconsolidated Soil ?? medium dense 120 4.0 21 3.180 1.698 4.81 0.78 0.69 54.2 2.57 172.2 16 34 51 32

16.46 54.0 32.69 6.07 Clay CL/CH very stiff 120 3.2 10 3.210 1.712 6.73 0.91 0.65 19.9 2.98 10 1.82 5.2

16.61 54.5 23.55 3.85 Silty Clay to Clay CL very stiff 120 3.2 7 3.240 1.727 4.47 0.91 0.64 14.3 2.98 7 1.28 3.5

16.76 55.0 30.19 3.49 Clayey Silt to Silty Clay ML/CL very stiff 120 3.4 9 3.270 1.741 3.92 0.87 0.65 18.5 2.85 9 1.67 4.6

16.92 55.5 24.52 3.77 Clayey Silt to Silty Clay ML/CL very stiff 120 3.2 8 3.300 1.756 4.35 0.90 0.63 14.7 2.96 8 1.34 3.6

17.07 56.0 24.33 3.34 Clayey Silt to Silty Clay ML/CL very stiff 120 3.3 7 3.330 1.770 3.87 0.90 0.63 14.5 2.93 7 1.33 3.6

17.22 56.5 19.74 4.30 Silty Clay to Clay CL very stiff 120 2.9 7 3.360 1.784 5.18 0.95 0.61 11.4 3.09 7 1.06 2.8

17.37 57.0 72.43 2.68 Sandy Silt to Clayey Silt ML medium dense 120 4.2 17 3.390 1.799 2.81 0.75 0.67 46.0 2.46 118.3 13 24 45 31

17.53 57.5 29.19 2.86 Clayey Silt to Silty Clay ML/CL very stiff 120 3.5 8 3.420 1.813 3.24 0.86 0.63 17.3 2.82 8 1.61 4.3

17.68 58.0 22.75 4.30 Silty Clay to Clay CL very stiff 120 3.0 7 3.450 1.828 5.07 0.93 0.60 12.9 3.04 7 1.23 3.2

17.83 58.5 47.07 3.04 Sandy Silt to Clayey Silt ML hard 120 3.8 12 3.480 1.842 3.28 0.81 0.64 28.4 2.66 12 2.66 7.1

17.98 59.0 18.23 3.60 Silty Clay to Clay CL stiff 120 2.9 6 3.510 1.856 4.46 0.95 0.59 10.1 3.09 6 0.96 2.4

18.14 59.5 22.32 3.21 Clayey Silt to Silty Clay ML/CL very stiff 120 3.2 7 3.540 1.871 3.82 0.91 0.60 12.6 2.98 7 1.20 3.0

18.29 60.0 22.77 2.37 Sandy Silt to Clayey Silt ML very stiff 120 3.3 7 3.570 1.885 2.81 0.88 0.60 12.9 2.89 7 1.23 3.1

18.44 60.5 18.73 2.15 Clayey Silt to Silty Clay ML/CL stiff 120 3.2 6 3.600 1.900 2.66 0.91 0.59 10.4 2.95 6 0.99 2.4

18.59 61.0 22.98 2.10 Sandy Silt to Clayey Silt ML very stiff 120 3.4 7 3.630 1.914 2.50 0.88 0.60 12.9 2.86 7 1.24 3.0

18.75 61.5 16.19 2.14 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 5 3.660 1.928 2.77 0.93 0.57 8.8 3.03 5 0.84 1.9

18.90 62.0 17.11 2.39 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 6 3.690 1.943 3.04 0.93 0.57 9.2 3.03 6 0.89 2.1

19.05 62.5 16.68 2.16 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 5 3.720 1.957 2.78 0.93 0.57 8.9 3.02 5 0.87 2.0

19.20 63.0 16.27 2.33 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 5 3.750 1.972 3.03 0.94 0.56 8.6 3.05 5 0.84 1.9

19.35 63.5 16.83 2.16 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 5 3.780 1.986 2.78 0.93 0.56 8.9 3.02 5 0.87 2.0

19.51 64.0 18.61 2.28 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 6 3.810 2.000 2.86 0.92 0.56 9.8 2.99 6 0.98 2.2

19.66 64.5 19.27 2.70 Clayey Silt to Silty Clay ML/CL very stiff 120 3.1 6 3.840 2.015 3.37 0.93 0.55 10.0 3.03 6 1.02 2.3

19.81 65.0 29.60 3.73 Clayey Silt to Silty Clay ML/CL very stiff 120 3.3 9 3.870 2.029 4.29 0.90 0.56 15.6 2.94 9 1.62 3.8

19.96 65.5 20.71 4.02 Silty Clay to Clay CL very stiff 120 2.9 7 3.900 2.044 4.95 0.95 0.53 10.5 3.11 7 1.10 2.5

20.12 66.0 26.56 4.66 Silty Clay to Clay CL very stiff 120 3.0 9 3.930 2.058 5.47 0.93 0.54 13.5 3.05 9 1.44 3.3

20.27 66.5 20.31 5.75 Clay CL/CH very stiff 120 2.7 8 3.960 2.072 7.14 0.99 0.51 9.9 3.23 8 1.07 2.4

20.42 67.0 22.47 4.58 Clay CL/CH very stiff 120 2.9 8 3.990 2.087 5.57 0.95 0.52 11.1 3.12 8 1.20 2.7

20.57 67.5 81.94 3.52 Sandy Silt to Clayey Silt ML medium dense 120 4.0 20 4.020 2.101 3.70 0.78 0.59 45.5 2.55 137.0 14 27 44 31

20.73 68.0 152.23 1.81 Sand to Silty Sand SP/SM medium dense 120 4.9 31 4.050 2.116 1.86 0.65 0.64 91.9 2.12 137.0 22 27 73 34

20.88 68.5 102.51 1.53 Sand to Silty Sand SP/SM medium dense 120 4.7 22 4.080 2.130 1.59 0.67 0.62 60.5 2.21 101.9 15 20 56 32

21.03 69.0 29.61 2.04 Sandy Silt to Clayey Silt ML very stiff 120 3.5 8 4.110 2.144 2.37 0.85 0.55 15.3 2.79 8 1.62 3.6

21.18 69.5 68.74 2.96 Sandy Silt to Clayey Silt ML medium dense 120 4.0 17 4.140 2.159 3.15 0.78 0.57 37.2 2.56 115.3 12 23 36 31

21.34 70.0 46.06 3.97 Clayey Silt to Silty Clay ML/CL hard 120 3.5 13 4.170 2.173 4.36 0.85 0.54 23.5 2.80 13 2.58 5.8

21.49 70.5 21.30 2.41 Clayey Silt to Silty Clay ML/CL very stiff 120 3.2 7 4.200 2.188 3.00 0.92 0.51 10.4 2.98 7 1.12 2.3

21.64 71.0 22.33 2.01 Sandy Silt to Clayey Silt ML very stiff 120 3.3 7 4.230 2.202 2.48 0.90 0.52 11.0 2.92 7 1.18 2.5

21.79 71.5 28.38 2.72 Clayey Silt to Silty Clay ML/CL very stiff 120 3.3 9 4.260 2.216 3.20 0.89 0.52 13.9 2.90 9 1.54 3.3

21.95 72.0 208.58 1.32 Sand to Silty Sand SP/SM medium dense 120 5.2 40 4.290 2.231 1.35 0.59 0.65 127.3 1.92 153.7 27 31 87 35

22.10 72.5 257.91 2.09 Sand to Silty Sand SP/SM dense 120 5.1 51 4.320 2.245 2.13 0.61 0.63 153.7 2.01 201.9 34 40 95 37

22.25 73.0 112.96 3.21 Sandy Silt to Clayey Silt ML medium dense 120 4.3 27 4.350 2.260 3.34 0.74 0.57 61.0 2.42 147.4 18 29 56 33

22.40 73.5 47.15 3.39 Clayey Silt to Silty Clay ML/CL hard 120 3.6 13 4.380 2.274 3.74 0.84 0.52 23.4 2.76 13 2.64 5.6

22.56 74.0 21.82 1.88 Sandy Silt to Clayey Silt ML very stiff 120 3.3 7 4.410 2.288 2.36 0.90 0.50 10.3 2.93 7 1.15 2.3

22.71 74.5 37.45 1.67 Silty Sand to Sandy Silt SM/ML hard 120 3.8 10 4.440 2.303 1.89 0.81 0.53 18.8 2.66 10 2.07 4.3
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  Earth Systems
Pacific

CPT No : CPT-3 Cone Penetrometer:  Kehoe Testing & Engineering

  Project Name: 101 Garden Street

  Project No.: 305172-001
Location: See Site Exploration Plan Date:   2/22/2022

Density/Consistency

Graphic Log (SBT)

 Sand very dense
 Silty Sand to Sandy Silt dense
 Overconsolidated Soil dense
 Sandy Silt to Clayey Silt medium dense

Silty Clay to Clay medium dense

Sandy Silt to Clayey Silt medium dense

Clayey Silt to Silty Clay very stiff

Clayey Silt to Silty Clay stiff

Clayey Silt to Silty Clay loose

Clayey Silt to Silty Clay very stiff

Sandy Silt to Clayey Silt medium dense

Clayey Silt to Silty Clay stiff

Sandy Silt to Clayey Silt loose

Silty Sand to Sandy Silt loose

Sandy Silt to Clayey Silt loose

Clayey Silt to Silty Clay firm

Clay firm

Clay firm

Clayey Silt to Silty Clay loose

Clayey Silt to Silty Clay medium dense

Sandy Silt to Clayey Silt medium dense

Silty Sand to Sandy Silt medium dense

Sandy Silt to Clayey Silt loose

Silty Clay to Clay firm

Silty Clay to Clay stiff

Sand to Silty Sand medium dense

Silty Sand to Sandy Silt medium dense

Silty Sand to Sandy Silt medium dense

Silty Clay to Clay firm

Clay firm

Silty Clay to Clay firm

Clayey Silt to Silty Clay loose

Sand to Silty Sand medium dense

Sandy Silt to Clayey Silt loose

Clayey Silt to Silty Clay very stiff

Silty Clay to Clay stiff

Silty Clay to Clay firm

Clayey Silt to Silty Clay very stiff

Sandy Silt to Clayey Silt loose

Silty Sand to Sandy Silt loose

Clayey Silt to Silty Clay loose

Sandy Silt to Clayey Silt medium dense

Silty Sand to Sandy Silt medium dense

Clayey Silt to Silty Clay very stiff

Clayey Silt to Silty Clay very stiff

Sandy Silt to Clayey Silt medium dense

Sand to Silty Sand medium dense

Sand to Silty Sand medium dense

Sand to Silty Sand medium dense

Silty Sand to Sandy Silt medium dense

Sand to Silty Sand medium dense

Sandy Silt to Clayey Silt loose

Clayey Silt to Silty Clay loose

Sandy Silt to Clayey Silt very stiff

Sandy Silt to Clayey Silt loose

Clayey Silt to Silty Clay very stiff

Clayey Silt to Silty Clay medium dense

Sand to Silty Sand medium dense

Silty Sand to Sandy Silt loose

Clayey Silt to Silty Clay stiff

Clayey Silt to Silty Clay very stiff

Sand to Silty Sand medium dense

Sand to Silty Sand medium dense

Sandy Silt to Clayey Silt loose

Sandy Silt to Clayey Silt loose

Sand to Silty Sand medium dense

Sand medium dense

Sand medium dense

Sand medium dense

Sand medium dense

Sand to Silty Sand medium dense

Sandy Silt to Clayey Silt medium dense

Silty Sand to Sandy Silt medium dense

Silty Sand to Sandy Silt medium dense

Sandy Silt to Clayey Silt hard
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Earth Systems CONE PENETROMETER INTERPRETATION   (based on Robertson & Campanella, 1989)

Pacific

Project: 101 Garden Street Project No: 305172-001 Date:

CPT SOUNDING: CPT-4 Plot: 4 Density: 1 SPT N Program developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest  

Est. GWT (feet): 6.0 Shift SBT: 0 Dr correlation: 0 Baldi Qc/N: 0 Jefferies & Davies Phi Correlation: 4 SPT N

Base Base Avg Avg Est. Qc Total Clean Clean Rel. Nk: 17

Depth Depth Tip Friction Soil Density or Density to SPT po p'o Norm. 2.6 Sand Sand Dens. Phi Su

meters feet Qc, tsf Ratio, % Classification USCS Consistency (pcf) N N(60) tsf tsf F n Cq Qc1n Ic Qc1n N1(60) N1(60) Dr (%) (deg.) (tsf) OCR

0.15 0.5 272.75 1.11 Sand SP very dense 100 6.0 45 0.013 0.013 1.11 0.50 1.70 438.3 1.51 438.3 77 88 100 45

0.30 1.0 104.61 3.61 Sandy Silt to Clayey Silt ML dense 110 4.8 22 0.039 0.039 3.61 0.66 1.70 168.1 2.17 268.2 37 54 98 38

0.46 1.5 54.57 4.56 Silty Clay to Clay CL medium dense 110 4.3 13 0.066 0.066 4.57 0.73 1.70 87.7 2.42 210.8 22 42 71 34

0.61 2.0 44.14 3.56 Clayey Silt to Silty Clay ML/CL medium dense 110 4.3 10 0.094 0.094 3.57 0.73 1.70 70.9 2.40 164.2 17 33 63 32

0.76 2.5 49.89 3.02 Sandy Silt to Clayey Silt ML medium dense 110 4.5 11 0.121 0.121 3.03 0.70 1.70 80.2 2.31 159.5 19 32 68 33

0.91 3.0 37.93 3.89 Clayey Silt to Silty Clay ML/CL medium dense 120 4.2 9 0.150 0.150 3.91 0.75 1.70 60.9 2.47 161.0 16 32 56 32

1.07 3.5 47.97 2.61 Sandy Silt to Clayey Silt ML medium dense 120 4.5 11 0.180 0.180 2.62 0.69 1.70 77.1 2.28 144.9 18 29 66 33

1.22 4.0 32.69 3.58 Clayey Silt to Silty Clay ML/CL medium dense 120 4.1 8 0.210 0.210 3.61 0.76 1.70 52.5 2.49 143.8 13 29 50 31

1.37 4.5 14.47 3.05 Clayey Silt to Silty Clay ML/CL stiff 120 3.7 4 0.240 0.240 3.11 0.82 1.70 23.3 2.71 4 0.84 17.8

1.52 5.0 14.66 2.53 Clayey Silt to Silty Clay ML/CL stiff 120 3.8 4 0.270 0.270 2.58 0.81 1.70 23.6 2.66 4 0.85 16.0

1.68 5.5 16.06 2.45 Clayey Silt to Silty Clay ML/CL stiff 120 3.9 4 0.300 0.300 2.50 0.80 1.70 25.8 2.62 4 0.93 15.8

1.83 6.0 17.35 1.97 Sandy Silt to Clayey Silt ML loose 120 4.0 4 0.330 0.330 2.00 0.77 1.70 27.9 2.53 82.0 7 16 24 29

1.98 6.5 16.48 2.33 Clayey Silt to Silty Clay ML/CL loose 120 3.9 4 0.360 0.344 2.38 0.79 1.70 26.5 2.60 87.4 7 17 22 29

2.13 7.0 12.15 1.63 Clayey Silt to Silty Clay ML/CL stiff 120 3.9 3 0.390 0.359 1.69 0.80 1.70 19.5 2.62 3 0.69 9.8

2.29 7.5 9.85 2.73 Silty Clay to Clay CL stiff 120 3.5 3 0.420 0.373 2.85 0.86 1.70 15.8 2.82 3 0.56 7.6

2.44 8.0 19.27 2.31 Clayey Silt to Silty Clay ML/CL loose 120 4.0 5 0.450 0.388 2.36 0.77 1.70 31.0 2.54 92.4 8 18 28 29

2.59 8.5 20.58 1.76 Sandy Silt to Clayey Silt ML loose 120 4.2 5 0.480 0.402 1.81 0.74 1.70 33.1 2.45 83.1 8 17 31 29

2.74 9.0 20.45 2.32 Clayey Silt to Silty Clay ML/CL loose 120 4.1 5 0.510 0.416 2.38 0.77 1.70 32.9 2.52 94.9 8 19 31 29

2.90 9.5 24.78 3.16 Clayey Silt to Silty Clay ML/CL loose 120 4.0 6 0.540 0.431 3.23 0.77 1.70 39.8 2.55 120.2 9 24 39 30

3.05 10.0 35.55 2.30 Sandy Silt to Clayey Silt ML medium dense 120 4.4 8 0.570 0.445 2.34 0.71 1.70 57.1 2.34 118.4 12 24 54 31

3.20 10.5 31.86 2.53 Sandy Silt to Clayey Silt ML medium dense 120 4.3 7 0.600 0.460 2.58 0.73 1.70 51.2 2.40 118.5 11 24 49 30

3.35 11.0 21.53 1.50 Sandy Silt to Clayey Silt ML loose 120 4.3 5 0.630 0.474 1.54 0.73 1.70 34.6 2.39 78.6 7 16 33 29

3.51 11.5 5.87 2.72 Clay CL/CH firm 120 3.1 2 0.660 0.488 3.06 0.92 1.70 9.4 3.02 2 0.32 3.2

3.66 12.0 6.91 3.39 Clay CL/CH firm 120 3.1 2 0.690 0.503 3.77 0.92 1.70 11.1 3.02 2 0.38 3.7

3.81 12.5 40.41 1.36 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 8 0.720 0.517 1.39 0.66 1.60 61.2 2.17 97.1 12 19 56 31

3.96 13.0 68.40 0.85 Sand to Silty Sand SP/SM medium dense 120 5.3 13 0.750 0.532 0.85 0.57 1.48 96.0 1.88 112.5 18 22 75 33

4.11 13.5 18.47 1.49 Sandy Silt to Clayey Silt ML loose 120 4.2 4 0.780 0.546 1.55 0.75 1.64 28.6 2.46 73.5 6 15 25 29

4.27 14.0 8.04 4.20 Clay CL/CH firm 120 3.1 3 0.810 0.560 4.67 0.92 1.70 12.9 3.02 3 0.44 3.9

4.42 14.5 8.03 4.32 Clay CL/CH firm 120 3.1 3 0.840 0.575 4.82 0.92 1.70 12.9 3.03 3 0.44 3.8

4.57 15.0 33.52 2.11 Sandy Silt to Clayey Silt ML medium dense 120 4.4 8 0.870 0.589 2.17 0.72 1.53 48.3 2.37 105.8 10 21 47 30

4.72 15.5 45.92 0.64 Sand to Silty Sand SP/SM medium dense 120 5.1 9 0.900 0.604 0.65 0.60 1.40 60.9 1.98 77.4 12 15 56 31

4.88 16.0 21.64 2.38 Clayey Silt to Silty Clay ML/CL loose 120 4.0 5 0.930 0.618 2.49 0.78 1.52 31.1 2.55 95.0 7 19 28 29

5.03 16.5 17.17 2.20 Clayey Silt to Silty Clay ML/CL stiff 120 3.9 4 0.960 0.632 2.33 0.80 1.51 24.5 2.62 4 0.97 7.7

5.18 17.0 12.81 2.46 Clayey Silt to Silty Clay ML/CL stiff 120 3.6 4 0.990 0.647 2.67 0.84 1.51 18.3 2.75 4 0.72 5.5

5.33 17.5 9.02 3.46 Clay CL/CH firm 120 3.2 3 1.020 0.661 3.90 0.91 1.53 13.1 2.97 3 0.49 3.6

5.49 18.0 33.33 1.22 Silty Sand to Sandy Silt SM/ML loose 120 4.6 7 1.050 0.676 1.26 0.69 1.36 42.9 2.26 78.8 9 16 42 30

5.64 18.5 40.54 1.32 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 9 1.080 0.690 1.35 0.68 1.34 51.2 2.22 87.8 10 18 49 30

5.79 19.0 17.96 3.68 Silty Clay to Clay CL very stiff 120 3.6 5 1.110 0.704 3.92 0.84 1.41 23.9 2.77 5 1.01 7.2

5.94 19.5 19.19 4.13 Silty Clay to Clay CL very stiff 120 3.6 5 1.140 0.719 4.39 0.85 1.39 25.2 2.78 5 1.09 7.5

6.10 20.0 29.77 2.03 Sandy Silt to Clayey Silt ML loose 120 4.2 7 1.170 0.733 2.11 0.75 1.31 37.0 2.45 93.5 8 19 36 29

6.25 20.5 30.13 1.58 Sandy Silt to Clayey Silt ML loose 120 4.3 7 1.200 0.748 1.64 0.73 1.29 36.7 2.39 82.7 8 17 35 29

6.40 21.0 25.44 2.16 Sandy Silt to Clayey Silt ML loose 120 4.0 6 1.230 0.762 2.27 0.77 1.29 31.0 2.53 90.6 7 18 28 29

6.55 21.5 11.73 2.98 Silty Clay to Clay CL stiff 120 3.3 4 1.260 0.776 3.34 0.88 1.31 14.6 2.89 4 0.64 4.0

6.71 22.0 29.44 2.85 Clayey Silt to Silty Clay ML/CL loose 120 4.0 7 1.290 0.791 2.98 0.78 1.26 34.9 2.57 109.1 8 22 33 29

6.86 22.5 29.58 2.91 Clayey Silt to Silty Clay ML/CL loose 120 4.0 7 1.320 0.805 3.05 0.78 1.24 34.6 2.57 110.0 8 22 33 29

7.01 23.0 85.49 2.14 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 18 1.350 0.820 2.18 0.66 1.18 95.5 2.16 149.5 20 30 75 33

7.16 23.5 84.91 0.80 Sand to Silty Sand SP/SM medium dense 120 5.3 16 1.380 0.834 0.81 0.57 1.15 92.0 1.88 107.8 17 22 73 32

7.32 24.0 37.81 3.05 Sandy Silt to Clayey Silt ML medium dense 120 4.1 9 1.410 0.848 3.17 0.77 1.18 42.3 2.52 122.0 10 24 41 30

7.47 24.5 27.89 2.53 Sandy Silt to Clayey Silt ML loose 120 4.0 7 1.440 0.863 2.67 0.78 1.17 30.9 2.57 98.2 8 20 28 29

7.62 25.0 40.00 2.85 Sandy Silt to Clayey Silt ML medium dense 120 4.1 10 1.470 0.877 2.96 0.76 1.15 43.6 2.49 119.0 10 24 42 30

7.77 25.5 28.41 2.85 Clayey Silt to Silty Clay ML/CL very stiff 120 3.9 7 1.500 0.892 3.01 0.79 1.15 30.8 2.61 7 1.62 9.1

7.92 26.0 38.39 4.43 Silty Clay to Clay CL hard 120 3.8 10 1.530 0.906 4.61 0.80 1.13 41.1 2.64 10 2.21 12.2

8.08 26.5 52.98 4.12 Clayey Silt to Silty Clay ML/CL medium dense 120 4.1 13 1.560 0.920 4.24 0.77 1.11 55.7 2.53 162.1 14 32 53 31

8.23 27.0 40.64 3.65 Clayey Silt to Silty Clay ML/CL medium dense 120 4.0 10 1.590 0.935 3.80 0.78 1.10 42.3 2.58 134.8 11 27 41 30

8.38 27.5 64.53 1.52 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 14 1.620 0.949 1.56 0.66 1.07 65.5 2.18 105.4 14 21 59 31

8.53 28.0 64.65 2.93 Sandy Silt to Clayey Silt ML medium dense 120 4.4 15 1.650 0.964 3.01 0.72 1.07 65.4 2.37 143.6 15 29 59 32

8.69 28.5 36.60 5.38 Clay CL/CH hard 120 3.6 10 1.680 0.978 5.64 0.83 1.07 36.9 2.74 10 2.10 10.7

8.84 29.0 25.51 5.30 Clay CL/CH very stiff 120 3.4 7 1.710 0.992 5.68 0.87 1.06 25.5 2.86 7 1.44 7.2

8.99 29.5 18.93 3.56 Silty Clay to Clay CL very stiff 120 3.4 6 1.740 1.007 3.92 0.87 1.04 18.7 2.85 6 1.05 5.1

9.14 30.0 51.11 2.59 Sandy Silt to Clayey Silt ML medium dense 120 4.3 12 1.770 1.021 2.68 0.74 1.03 49.6 2.42 119.2 12 24 48 31

9.30 30.5 94.56 1.22 Sand to Silty Sand SP/SM medium dense 120 5.1 19 1.800 1.036 1.24 0.61 1.01 90.6 2.00 118.2 18 24 73 33

9.45 31.0 46.80 1.84 Silty Sand to Sandy Silt SM/ML medium dense 120 4.4 11 1.830 1.050 1.92 0.72 1.01 44.5 2.36 96.2 10 19 43 30

9.60 31.5 30.03 2.29 Sandy Silt to Clayey Silt ML loose 120 3.9 8 1.860 1.064 2.44 0.79 1.00 28.3 2.58 90.8 7 18 24 29

9.75 32.0 45.78 2.50 Sandy Silt to Clayey Silt ML medium dense 120 4.2 11 1.890 1.079 2.61 0.75 0.99 42.6 2.46 110.3 11 22 41 30

9.91 32.5 107.65 1.14 Sand to Silty Sand SP/SM medium dense 120 5.2 21 1.920 1.093 1.16 0.59 0.98 99.8 1.95 124.0 20 25 77 33

10.06 33.0 76.79 1.69 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 16 1.950 1.108 1.74 0.66 0.97 70.4 2.18 114.4 15 23 62 32

10.21 33.5 96.59 1.07 Sand to Silty Sand SP/SM medium dense 120 5.1 19 1.980 1.122 1.09 0.60 0.97 88.1 1.98 112.0 18 22 72 33

10.36 34.0 112.17 0.68 Sand SP medium dense 120 5.5 21 2.010 1.136 0.69 0.55 0.96 101.9 1.80 113.2 19 23 78 33

10.52 34.5 128.67 0.66 Sand SP medium dense 120 5.6 23 2.040 1.151 0.67 0.53 0.96 116.3 1.75 124.6 22 25 83 34

10.67 35.0 121.24 0.71 Sand SP medium dense 120 5.5 22 2.070 1.165 0.72 0.55 0.95 108.7 1.79 119.7 20 24 80 33

10.82 35.5 128.99 0.65 Sand SP medium dense 120 5.6 23 2.100 1.180 0.67 0.53 0.94 115.0 1.75 123.5 21 25 83 34

10.97 36.0 101.69 1.15 Sand to Silty Sand SP/SM medium dense 120 5.1 20 2.130 1.194 1.18 0.61 0.93 89.3 1.99 115.3 18 23 72 33

11.13 36.5 50.67 2.59 Sandy Silt to Clayey Silt ML medium dense 120 4.2 12 2.160 1.208 2.70 0.75 0.91 43.3 2.47 113.1 11 23 42 30

11.28 37.0 25.23 3.16 Clayey Silt to Silty Clay ML/CL very stiff 120 3.6 7 2.190 1.223 3.46 0.85 0.88 21.1 2.77 7 1.41 5.7

11.43 37.5 25.92 3.36 Clayey Silt to Silty Clay ML/CL very stiff 120 3.5 7 2.220 1.237 3.67 0.85 0.88 21.5 2.79 7 1.45 5.7

11.58 38.0 104.18 1.78 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 22 2.250 1.252 1.82 0.65 0.90 88.3 2.12 132.5 19 27 72 33

11.73 38.5 182.79 0.82 Sand SP medium dense 120 5.7 32 2.280 1.266 0.83 0.52 0.91 157.3 1.71 164.2 29 33 96 36

11.89 39.0 97.56 2.21 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 21 2.310 1.280 2.26 0.67 0.88 81.1 2.22 138.7 19 28 68 33

12.04 39.5 77.29 1.65 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 17 2.340 1.295 1.70 0.67 0.87 63.8 2.21 107.8 15 22 58 32
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Earth Systems CONE PENETROMETER INTERPRETATION   (based on Robertson & Campanella, 1989)

Pacific

Project: 101 Garden Street Project No: 305172-001 Date:

CPT SOUNDING: CPT-4 Plot: 4 Density: 1 SPT N Program developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest  

Est. GWT (feet): 6.0 Shift SBT: 0 Dr correlation: 0 Baldi Qc/N: 0 Jefferies & Davies Phi Correlation: 4 SPT N

Base Base Avg Avg Est. Qc Total Clean Clean Rel. Nk: 17

Depth Depth Tip Friction Soil Density or Density to SPT po p'o Norm. 2.6 Sand Sand Dens. Phi Su

meters feet Qc, tsf Ratio, % Classification USCS Consistency (pcf) N N(60) tsf tsf F n Cq Qc1n Ic Qc1n N1(60) N1(60) Dr (%) (deg.) (tsf) OCR

02/22/22

12.19 40.0 53.66 2.42 Sandy Silt to Clayey Silt ML medium dense 120 4.2 13 2.370 1.309 2.54 0.75 0.85 43.3 2.45 109.3 11 22 42 30

12.34 40.5 78.70 1.05 Sand to Silty Sand SP/SM medium dense 120 4.9 16 2.400 1.324 1.08 0.63 0.87 64.5 2.08 91.6 14 18 59 31

12.50 41.0 35.76 2.00 Sandy Silt to Clayey Silt ML loose 120 4.0 9 2.430 1.338 2.15 0.78 0.83 28.2 2.55 85.1 8 17 24 29

12.65 41.5 39.03 2.35 Sandy Silt to Clayey Silt ML loose 120 4.0 10 2.460 1.352 2.51 0.78 0.83 30.5 2.56 94.7 8 19 27 29

12.80 42.0 69.92 1.36 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 15 2.490 1.367 1.41 0.67 0.84 55.7 2.20 93.1 13 19 53 31

12.95 42.5 54.91 1.41 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 12 2.520 1.381 1.48 0.70 0.83 43.0 2.30 84.3 10 17 42 30

13.11 43.0 47.36 0.89 Silty Sand to Sandy Silt SM/ML loose 120 4.6 10 2.550 1.396 0.94 0.69 0.83 37.0 2.25 66.1 9 13 36 30

13.26 43.5 16.73 1.60 Sandy Silt to Clayey Silt ML stiff 120 3.5 5 2.580 1.410 1.90 0.86 0.78 12.3 2.81 5 0.90 3.0

13.41 44.0 15.43 1.68 Sandy Silt to Clayey Silt ML stiff 120 3.4 5 2.610 1.424 2.03 0.88 0.77 11.2 2.86 5 0.82 2.7

13.56 44.5 19.62 2.06 Sandy Silt to Clayey Silt ML very stiff 120 3.5 6 2.640 1.439 2.38 0.86 0.77 14.2 2.81 6 1.07 3.5

13.72 45.0 19.09 1.72 Sandy Silt to Clayey Silt ML very stiff 120 3.6 5 2.670 1.453 2.00 0.85 0.76 13.8 2.78 5 1.04 3.4

13.87 45.5 12.01 1.72 Clayey Silt to Silty Clay ML/CL stiff 120 3.2 4 2.700 1.468 2.22 0.92 0.74 8.4 2.99 4 0.62 1.9

14.02 46.0 14.05 2.33 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 4 2.730 1.482 2.89 0.92 0.73 9.7 3.00 4 0.74 2.3

14.17 46.5 28.78 2.40 Sandy Silt to Clayey Silt ML very stiff 120 3.7 8 2.760 1.496 2.65 0.83 0.75 20.4 2.71 8 1.60 5.2

14.33 47.0 24.11 2.19 Sandy Silt to Clayey Silt ML very stiff 120 3.6 7 2.790 1.511 2.47 0.84 0.74 16.9 2.76 7 1.33 4.2

14.48 47.5 44.05 2.34 Sandy Silt to Clayey Silt ML loose 120 4.0 11 2.820 1.525 2.50 0.78 0.75 31.3 2.55 95.4 9 19 29 30

14.63 48.0 128.77 1.46 Sand to Silty Sand SP/SM medium dense 120 5.0 26 2.850 1.540 1.49 0.62 0.79 96.4 2.04 130.3 21 26 75 33

14.78 48.5 123.14 1.46 Sand to Silty Sand SP/SM medium dense 120 5.0 25 2.880 1.554 1.49 0.63 0.79 91.5 2.05 126.1 20 25 73 33

14.94 49.0 34.38 2.51 Sandy Silt to Clayey Silt ML very stiff 120 3.8 9 2.910 1.568 2.74 0.82 0.73 23.6 2.67 9 1.93 6.0

15.09 49.5 16.04 1.74 Sandy Silt to Clayey Silt ML stiff 120 3.3 5 2.940 1.583 2.14 0.89 0.70 10.6 2.89 5 0.85 2.5

15.24 50.0 15.14 1.75 Sandy Silt to Clayey Silt ML stiff 120 3.3 5 2.970 1.597 2.17 0.90 0.69 9.9 2.92 5 0.80 2.3

15.39 50.5 18.85 2.04 Sandy Silt to Clayey Silt ML very stiff 120 3.4 6 3.000 1.612 2.42 0.88 0.69 12.3 2.87 6 1.01 2.9

15.54 51.0 24.90 2.56 Clayey Silt to Silty Clay ML/CL very stiff 120 3.5 7 3.030 1.626 2.91 0.86 0.69 16.3 2.82 7 1.37 4.0

15.70 51.5 44.02 3.51 Clayey Silt to Silty Clay ML/CL hard 120 3.7 12 3.060 1.640 3.77 0.82 0.70 29.0 2.69 12 2.49 7.5

15.85 52.0 45.29 3.43 Clayey Silt to Silty Clay ML/CL hard 120 3.8 12 3.090 1.655 3.68 0.82 0.69 29.7 2.68 12 2.57 7.7

16.00 52.5 69.08 2.58 Sandy Silt to Clayey Silt ML medium dense 120 4.2 16 3.120 1.669 2.70 0.74 0.71 46.5 2.45 116.5 13 23 45 31

16.15 53.0 111.37 1.40 Sand to Silty Sand SP/SM medium dense 120 4.9 23 3.150 1.684 1.44 0.64 0.74 78.2 2.10 113.1 18 23 67 32

16.31 53.5 95.18 2.30 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 21 3.180 1.698 2.38 0.70 0.72 64.6 2.30 126.4 16 25 59 32

16.46 54.0 40.79 4.74 Silty Clay to Clay CL hard 120 3.5 12 3.210 1.712 5.15 0.86 0.66 25.5 2.83 12 2.30 6.6

16.61 54.5 20.26 3.23 Clayey Silt to Silty Clay ML/CL very stiff 120 3.1 6 3.240 1.727 3.85 0.91 0.64 12.2 2.99 6 1.09 3.0

16.76 55.0 18.59 3.43 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 6 3.270 1.741 4.16 0.93 0.63 11.0 3.05 6 0.99 2.6

16.92 55.5 16.17 2.72 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 5 3.300 1.756 3.42 0.93 0.62 9.5 3.05 5 0.85 2.2

17.07 56.0 15.66 2.86 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 5 3.330 1.770 3.63 0.94 0.62 9.1 3.08 5 0.82 2.1

17.22 56.5 15.39 2.72 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 5 3.360 1.784 3.48 0.94 0.61 8.9 3.08 5 0.80 2.0

17.37 57.0 17.56 3.15 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 6 3.390 1.799 3.91 0.94 0.61 10.1 3.06 6 0.93 2.4

17.53 57.5 29.08 2.46 Sandy Silt to Clayey Silt ML very stiff 120 3.6 8 3.420 1.813 2.79 0.85 0.63 17.4 2.78 8 1.60 4.2

17.68 58.0 15.57 2.68 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 5 3.450 1.828 3.45 0.94 0.60 8.8 3.08 5 0.81 2.0

17.83 58.5 16.78 1.78 Sandy Silt to Clayey Silt ML stiff 120 3.2 5 3.480 1.842 2.25 0.90 0.61 9.6 2.94 5 0.88 2.2

17.98 59.0 15.72 2.25 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 5 3.510 1.856 2.90 0.93 0.59 8.8 3.03 5 0.82 2.0

18.14 59.5 56.52 2.57 Sandy Silt to Clayey Silt ML medium dense 120 4.0 14 3.540 1.871 2.74 0.78 0.64 34.3 2.55 103.7 10 21 32 30

18.29 60.0 154.08 1.72 Sand to Silty Sand SP/SM medium dense 120 4.9 31 3.570 1.885 1.77 0.63 0.69 101.1 2.07 142.4 23 28 77 34

18.44 60.5 99.45 2.72 Sandy Silt to Clayey Silt ML medium dense 120 4.4 23 3.600 1.900 2.83 0.72 0.66 61.6 2.37 135.2 17 27 57 32

18.59 61.0 21.83 2.30 Clayey Silt to Silty Clay ML/CL very stiff 120 3.3 7 3.630 1.914 2.76 0.89 0.59 12.2 2.91 7 1.17 2.9

18.75 61.5 14.26 2.26 Clayey Silt to Silty Clay ML/CL stiff 120 2.9 5 3.660 1.928 3.04 0.95 0.56 7.6 3.10 5 0.73 1.6

18.90 62.0 14.30 1.86 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 5 3.690 1.943 2.50 0.94 0.56 7.6 3.05 5 0.73 1.6

19.05 62.5 18.75 2.09 Sandy Silt to Clayey Silt ML stiff 120 3.2 6 3.720 1.957 2.61 0.91 0.57 10.1 2.96 6 0.99 2.3

19.20 63.0 18.03 2.53 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 6 3.750 1.972 3.20 0.93 0.56 9.6 3.03 6 0.94 2.2

19.35 63.5 20.05 2.21 Clayey Silt to Silty Clay ML/CL very stiff 120 3.2 6 3.780 1.986 2.72 0.90 0.57 10.7 2.95 6 1.06 2.5

19.51 64.0 24.60 1.64 Sandy Silt to Clayey Silt ML very stiff 120 3.6 7 3.810 2.000 1.94 0.85 0.58 13.5 2.78 7 1.33 3.1

19.66 64.5 19.55 2.52 Clayey Silt to Silty Clay ML/CL very stiff 120 3.1 6 3.840 2.015 3.13 0.92 0.55 10.2 3.00 6 1.03 2.3

19.81 65.0 26.51 3.26 Clayey Silt to Silty Clay ML/CL very stiff 120 3.2 8 3.870 2.029 3.82 0.90 0.56 13.9 2.94 8 1.44 3.3

19.96 65.5 16.35 2.46 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 6 3.900 2.044 3.23 0.95 0.54 8.3 3.08 6 0.84 1.8

20.12 66.0 16.53 2.71 Clayey Silt to Silty Clay ML/CL stiff 120 2.9 6 3.930 2.058 3.55 0.95 0.53 8.3 3.11 6 0.85 1.8

20.27 66.5 30.95 1.80 Sandy Silt to Clayey Silt ML very stiff 120 3.7 8 3.960 2.072 2.06 0.83 0.57 16.7 2.72 8 1.70 3.9

20.42 67.0 48.05 3.25 Sandy Silt to Clayey Silt ML hard 120 3.7 13 3.990 2.087 3.54 0.83 0.57 25.9 2.71 13 2.70 6.3

20.57 67.5 37.35 2.95 Sandy Silt to Clayey Silt ML hard 120 3.5 11 4.020 2.101 3.31 0.85 0.56 19.7 2.79 11 2.07 4.8

20.73 68.0 20.11 1.82 Sandy Silt to Clayey Silt ML very stiff 120 3.3 6 4.050 2.116 2.28 0.90 0.54 10.2 2.92 6 1.06 2.3

20.88 68.5 16.55 1.75 Sandy Silt to Clayey Silt ML stiff 120 3.1 5 4.080 2.130 2.32 0.93 0.52 8.2 3.01 5 0.85 1.8

21.03 69.0 40.38 3.44 Clayey Silt to Silty Clay ML/CL hard 120 3.5 12 4.110 2.144 3.83 0.86 0.55 20.8 2.81 12 2.25 5.1

21.18 69.5 162.87 1.76 Sand to Silty Sand SP/SM medium dense 120 4.9 33 4.140 2.159 1.80 0.64 0.63 97.7 2.09 140.5 23 28 76 34

21.34 70.0 44.33 3.23 Clayey Silt to Silty Clay ML/CL hard 120 3.6 12 4.170 2.173 3.56 0.84 0.55 22.9 2.76 12 2.48 5.5

21.49 70.5 148.09 3.65 Sandy Silt to Clayey Silt ML medium dense 120 4.4 34 4.200 2.188 3.76 0.72 0.59 82.8 2.37 182.7 23 37 69 34

21.64 71.0 356.74 2.43 Silty Sand to Sandy Silt SM/ML dense 120 5.1 69 4.230 2.202 2.46 0.60 0.64 217.1 1.97 274.2 47 55 100 40

21.79 71.5 217.04 3.35 Sand to Clayey Sand SP/SC dense 120 4.6 47 4.260 2.216 3.42 0.68 0.61 124.2 2.23 216.2 31 43 86 36

21.95 72.0 160.55 2.26 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 34 4.290 2.231 2.32 0.67 0.61 92.3 2.19 150.6 23 30 74 34

22.10 72.5 81.73 1.46 Silty Sand to Sandy Silt SM/ML medium dense 120 4.5 18 4.320 2.245 1.54 0.70 0.59 45.6 2.29 88.0 12 18 44 31

22.25 73.0 32.12 1.86 Sandy Silt to Clayey Silt ML very stiff 120 3.6 9 4.350 2.260 2.16 0.84 0.53 16.0 2.75 9 1.76 3.7

22.40 73.5 23.92 2.78 Clayey Silt to Silty Clay ML/CL very stiff 120 3.2 8 4.380 2.274 3.41 0.92 0.50 11.2 2.99 8 1.27 2.6

22.56 74.0 123.33 0.84 Sand SP medium dense 120 5.1 24 4.410 2.288 0.87 0.61 0.63 73.0 1.98 93.2 16 19 64 32

22.71 74.5 98.98 1.54 Sand to Silty Sand SP/SM medium dense 120 4.6 21 4.440 2.303 1.61 0.69 0.59 54.9 2.24 97.7 14 20 52 31
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  Earth Systems
Pacific

CPT No : CPT-4 Cone Penetrometer:  Kehoe Testing & Engineering

  Project Name: 101 Garden Street

  Project No.: 305172-001
Location: See Site Exploration Plan Date:   2/22/2022

Density/Consistency

Graphic Log (SBT)

 Sand very dense
 Sandy Silt to Clayey Silt dense
 Silty Clay to Clay medium dense
 Clayey Silt to Silty Clay medium dense

Sandy Silt to Clayey Silt medium dense

Clayey Silt to Silty Clay medium dense

Sandy Silt to Clayey Silt medium dense

Clayey Silt to Silty Clay medium dense

Clayey Silt to Silty Clay stiff

Clayey Silt to Silty Clay stiff

Clayey Silt to Silty Clay stiff

Sandy Silt to Clayey Silt loose

Clayey Silt to Silty Clay loose

Clayey Silt to Silty Clay stiff

Silty Clay to Clay stiff

Clayey Silt to Silty Clay loose

Sandy Silt to Clayey Silt loose

Clayey Silt to Silty Clay loose

Clayey Silt to Silty Clay loose

Sandy Silt to Clayey Silt medium dense

Sandy Silt to Clayey Silt medium dense

Sandy Silt to Clayey Silt loose

Clay firm

Clay firm

Silty Sand to Sandy Silt medium dense

Sand to Silty Sand medium dense

Sandy Silt to Clayey Silt loose

Clay firm

Clay firm

Sandy Silt to Clayey Silt medium dense

Sand to Silty Sand medium dense

Clayey Silt to Silty Clay loose

Clayey Silt to Silty Clay stiff

Clayey Silt to Silty Clay stiff

Clay firm

Silty Sand to Sandy Silt loose

Silty Sand to Sandy Silt medium dense

Silty Clay to Clay very stiff

Silty Clay to Clay very stiff

Sandy Silt to Clayey Silt loose

Sandy Silt to Clayey Silt loose

Sandy Silt to Clayey Silt loose

Silty Clay to Clay stiff

Clayey Silt to Silty Clay loose

Clayey Silt to Silty Clay loose

Silty Sand to Sandy Silt medium dense

Sand to Silty Sand medium dense

Sandy Silt to Clayey Silt medium dense

Sandy Silt to Clayey Silt loose

Sandy Silt to Clayey Silt medium dense

Clayey Silt to Silty Clay very stiff

Silty Clay to Clay hard

Clayey Silt to Silty Clay medium dense

Clayey Silt to Silty Clay medium dense

Silty Sand to Sandy Silt medium dense

Sandy Silt to Clayey Silt medium dense

Clay hard

Clay very stiff

Silty Clay to Clay very stiff

Sandy Silt to Clayey Silt medium dense

Sand to Silty Sand medium dense

Silty Sand to Sandy Silt medium dense

Sandy Silt to Clayey Silt loose

Sandy Silt to Clayey Silt medium dense

Sand to Silty Sand medium dense

Silty Sand to Sandy Silt medium dense

Sand to Silty Sand medium dense

Sand medium dense

Sand medium dense

Sand medium dense

Sand medium dense

Sand to Silty Sand medium dense

Sandy Silt to Clayey Silt medium dense

Clayey Silt to Silty Clay very stiff

Clayey Silt to Silty Clay very stiff

 

End of Sounding @ 75 feet

--- 75 ---

Interpreted Soil Stratigraphy 

Robertson & Campanella ('89)

--- 20 ---

--- 25 ---

--- 65 ---

--- 70 ---

--- 10 ---

--- 15 ---

--- 60 ---

--- 80 ---

Truck Mounted Electric Cone 

with 23-ton reaction weight

--- 5 ---
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--- 45 ---

--- 50 ---

--- 55 ---

02468
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Tip Resistance, Qc (tsf)
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Earth Systems CONE PENETROMETER INTERPRETATION   (based on Robertson & Campanella, 1989)

Pacific

Project: 101 Garden Street Project No: 305172-001 Date:

CPT SOUNDING: CPT-5 Plot: 5 Density: 1 SPT N Program developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest  

Est. GWT (feet): 6.0 Shift SBT: 0 Dr correlation: 0 Baldi Qc/N: 0 Jefferies & Davies Phi Correlation: 4 SPT N

Base Base Avg Avg Est. Qc Total Clean Clean Rel. Nk: 17

Depth Depth Tip Friction Soil Density or Density to SPT po p'o Norm. 2.6 Sand Sand Dens. Phi Su

meters feet Qc, tsf Ratio, % Classification USCS Consistency (pcf) N N(60) tsf tsf F n Cq Qc1n Ic Qc1n N1(60) N1(60) Dr (%) (deg.) (tsf) OCR

0.15 0.5 187.92 0.59 Sand SP very dense 100 6.3 30 0.013 0.013 0.59 0.50 1.70 301.9 1.40 301.9 51 60 100 41

0.30 1.0 386.96 0.44 Gravelly Sand to Sand SW very dense 110 6.8 57 0.039 0.039 0.44 0.50 1.70 621.8 1.10 621.8 96 124 100 47

0.46 1.5 224.30 0.66 Sand SP very dense 100 6.3 36 0.065 0.065 0.66 0.50 1.70 360.4 1.38 360.4 61 72 100 42

0.61 2.0 62.09 3.07 Sandy Silt to Clayey Silt ML medium dense 110 4.6 14 0.091 0.091 3.08 0.68 1.70 99.8 2.25 180.7 23 36 77 34

0.76 2.5 23.42 3.50 Clayey Silt to Silty Clay ML/CL medium dense 110 3.9 6 0.119 0.119 3.52 0.79 1.70 37.6 2.59 123.0 10 25 36 30

0.91 3.0 15.85 3.27 Clayey Silt to Silty Clay ML/CL stiff 120 3.7 4 0.148 0.148 3.30 0.82 1.70 25.5 2.70 4 0.92 31.9

1.07 3.5 5.36 3.36 Clay CL/CH firm 120 3.0 2 0.178 0.178 3.47 0.94 1.70 8.6 3.09 2 0.30 8.8

1.22 4.0 5.44 4.13 Clay CL/CH firm 120 2.9 2 0.208 0.208 4.30 0.95 1.70 8.7 3.13 2 0.31 7.6

1.37 4.5 10.61 4.06 Clay CL/CH stiff 120 3.3 3 0.238 0.238 4.15 0.88 1.70 17.0 2.90 3 0.61 13.1

1.52 5.0 19.82 4.64 Clay CL/CH very stiff 120 3.7 5 0.268 0.268 4.70 0.83 1.70 31.8 2.73 5 1.15 21.9

1.68 5.5 18.02 4.85 Clay CL/CH very stiff 120 3.6 5 0.298 0.298 4.93 0.84 1.70 29.0 2.77 5 1.04 17.9

1.83 6.0 14.06 4.52 Clay CL/CH stiff 120 3.5 4 0.328 0.328 4.63 0.86 1.70 22.6 2.83 4 0.81 12.6

1.98 6.5 10.97 3.55 Silty Clay to Clay CL stiff 120 3.4 3 0.358 0.342 3.67 0.87 1.70 17.6 2.85 3 0.63 9.3

2.13 7.0 7.47 1.64 Clayey Silt to Silty Clay ML/CL firm 120 3.5 2 0.388 0.356 1.73 0.85 1.70 12.0 2.80 2 0.42 6.0

2.29 7.5 8.87 2.45 Silty Clay to Clay CL firm 120 3.5 3 0.418 0.371 2.57 0.86 1.70 14.3 2.83 3 0.50 6.8

2.44 8.0 18.10 1.65 Sandy Silt to Clayey Silt ML loose 120 4.2 4 0.448 0.385 1.70 0.75 1.70 29.1 2.48 76.9 7 15 26 29

2.59 8.5 28.08 1.32 Sandy Silt to Clayey Silt ML loose 120 4.6 6 0.478 0.400 1.34 0.69 1.70 45.1 2.26 82.6 10 17 44 30

2.74 9.0 26.58 1.21 Sandy Silt to Clayey Silt ML loose 120 4.6 6 0.508 0.414 1.24 0.69 1.70 42.7 2.26 77.9 9 16 42 30

2.90 9.5 28.02 1.72 Sandy Silt to Clayey Silt ML loose 120 4.4 6 0.538 0.428 1.75 0.71 1.70 45.0 2.33 92.7 10 19 44 30

3.05 10.0 10.75 4.25 Clay CL/CH stiff 120 3.3 3 0.568 0.443 4.49 0.89 1.70 17.3 2.91 3 0.61 6.9

3.20 10.5 21.64 3.10 Clayey Silt to Silty Clay ML/CL loose 120 3.9 5 0.598 0.457 3.19 0.79 1.70 34.8 2.59 112.9 8 23 33 29

3.35 11.0 12.23 3.38 Silty Clay to Clay CL stiff 120 3.5 3 0.628 0.472 3.57 0.85 1.70 19.7 2.81 3 0.69 7.4

3.51 11.5 10.47 4.74 Clay CL/CH stiff 120 3.2 3 0.658 0.486 5.06 0.90 1.70 16.8 2.96 3 0.59 6.1

3.66 12.0 75.96 0.45 Sand to Silty Sand SP/SM medium dense 120 5.7 13 0.688 0.500 0.46 0.52 1.47 105.8 1.69 105.8 19 21 79 33

3.81 12.5 34.52 2.71 Sandy Silt to Clayey Silt ML medium dense 120 4.3 8 0.718 0.515 2.77 0.73 1.69 55.2 2.40 127.1 11 25 52 30

3.96 13.0 11.02 4.24 Clay CL/CH stiff 120 3.3 3 0.748 0.529 4.55 0.89 1.70 17.7 2.91 3 0.62 5.8

4.11 13.5 7.79 4.56 Clay CL/CH firm 120 3.0 3 0.778 0.544 5.07 0.93 1.70 12.5 3.06 3 0.43 3.9

4.27 14.0 18.84 1.92 Sandy Silt to Clayey Silt ML loose 120 4.1 5 0.808 0.558 2.00 0.77 1.63 29.1 2.52 83.2 6 17 26 29

4.42 14.5 7.20 3.26 Clay CL/CH firm 120 3.1 2 0.838 0.572 3.69 0.92 1.70 11.6 3.00 2 0.39 3.3

4.57 15.0 6.06 4.03 Clay CL/CH firm 120 2.9 2 0.868 0.587 4.71 0.95 1.70 9.7 3.12 2 0.32 2.7

4.72 15.5 5.56 3.78 Clay CL/CH firm 120 2.9 2 0.898 0.601 4.50 0.96 1.70 8.9 3.14 2 0.29 2.3

4.88 16.0 5.21 2.51 Clay CL/CH firm 120 3.0 2 0.928 0.616 3.06 0.94 1.67 8.2 3.07 2 0.27 2.1

5.03 16.5 5.24 2.10 Silty Clay to Clay CL firm 120 3.1 2 0.958 0.630 2.57 0.93 1.62 8.0 3.04 2 0.27 2.0

5.18 17.0 5.52 2.38 Silty Clay to Clay CL firm 120 3.0 2 0.988 0.644 2.90 0.94 1.59 8.3 3.05 2 0.29 2.1

5.33 17.5 6.83 2.15 Silty Clay to Clay CL firm 120 3.2 2 1.018 0.659 2.53 0.91 1.54 9.9 2.96 2 0.36 2.6

5.49 18.0 11.07 3.01 Silty Clay to Clay CL stiff 120 3.4 3 1.048 0.673 3.32 0.88 1.49 15.5 2.87 3 0.61 4.5

5.64 18.5 13.12 2.50 Clayey Silt to Silty Clay ML/CL stiff 120 3.6 4 1.078 0.688 2.72 0.84 1.44 17.8 2.77 4 0.73 5.3

5.79 19.0 22.09 2.32 Sandy Silt to Clayey Silt ML loose 120 4.0 6 1.108 0.702 2.45 0.78 1.38 28.8 2.57 91.5 7 18 25 29

5.94 19.5 24.39 1.12 Sandy Silt to Clayey Silt ML loose 120 4.4 6 1.138 0.716 1.17 0.72 1.33 30.5 2.37 66.7 7 13 28 29

6.10 20.0 10.54 1.39 Clayey Silt to Silty Clay ML/CL stiff 120 3.7 3 1.168 0.731 1.56 0.84 1.36 13.6 2.73 3 0.58 3.8

6.25 20.5 13.20 2.97 Clayey Silt to Silty Clay ML/CL stiff 120 3.5 4 1.198 0.745 3.26 0.86 1.35 16.9 2.83 4 0.73 4.8

6.40 21.0 41.93 2.12 Sandy Silt to Clayey Silt ML medium dense 120 4.4 10 1.228 0.760 2.18 0.72 1.27 50.3 2.36 108.0 11 22 48 30

6.55 21.5 66.84 1.99 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 14 1.258 0.774 2.03 0.67 1.23 77.9 2.20 129.0 16 26 66 32

6.71 22.0 30.78 3.85 Clayey Silt to Silty Clay ML/CL very stiff 120 3.8 8 1.288 0.788 4.02 0.80 1.27 36.8 2.64 8 1.76 11.2

6.86 22.5 14.64 2.14 Clayey Silt to Silty Clay ML/CL stiff 120 3.6 4 1.318 0.803 2.35 0.84 1.26 17.4 2.74 4 0.81 5.0

7.01 23.0 26.18 2.64 Clayey Silt to Silty Clay ML/CL loose 120 3.9 7 1.348 0.817 2.79 0.79 1.23 30.3 2.59 99.7 7 20 27 29

7.16 23.5 34.69 3.40 Clayey Silt to Silty Clay ML/CL loose 120 4.0 9 1.378 0.832 3.54 0.78 1.21 39.6 2.58 126.0 10 25 38 30

7.32 24.0 33.04 3.23 Clayey Silt to Silty Clay ML/CL loose 120 3.9 8 1.408 0.846 3.38 0.79 1.19 37.2 2.58 119.7 9 24 36 30

7.47 24.5 65.13 1.93 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 14 1.438 0.860 1.98 0.67 1.15 70.8 2.22 121.3 15 24 62 32

7.62 25.0 80.81 2.45 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 17 1.468 0.875 2.50 0.68 1.14 86.9 2.23 150.9 19 30 71 33

7.77 25.5 107.29 2.06 Silty Sand to Sandy Silt SM/ML medium dense 120 4.9 22 1.498 0.889 2.08 0.64 1.12 113.3 2.09 163.0 23 33 82 34

7.92 26.0 127.23 1.76 Sand to Silty Sand SP/SM medium dense 120 5.1 25 1.528 0.904 1.79 0.61 1.10 132.4 2.00 171.4 26 34 88 35

8.08 26.5 135.64 1.08 Sand to Silty Sand SP/SM medium dense 120 5.4 25 1.558 0.918 1.09 0.56 1.08 138.8 1.83 156.5 26 31 90 35

8.23 27.0 122.62 0.84 Sand SP medium dense 120 5.5 22 1.588 0.932 0.85 0.55 1.07 124.2 1.79 136.7 23 27 86 34

8.38 27.5 113.05 1.09 Sand to Silty Sand SP/SM medium dense 120 5.3 21 1.618 0.947 1.11 0.58 1.07 113.9 1.90 135.0 22 27 82 34

8.53 28.0 119.21 1.37 Sand to Silty Sand SP/SM medium dense 120 5.2 23 1.648 0.961 1.39 0.59 1.06 119.3 1.95 147.8 23 30 84 34

8.69 28.5 135.24 1.27 Sand to Silty Sand SP/SM medium dense 120 5.3 26 1.678 0.976 1.29 0.58 1.05 133.9 1.89 158.1 26 32 89 35

8.84 29.0 122.76 1.41 Sand to Silty Sand SP/SM medium dense 120 5.2 24 1.708 0.990 1.43 0.60 1.04 120.7 1.96 150.4 24 30 85 34

8.99 29.5 99.16 2.03 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 21 1.738 1.004 2.06 0.65 1.03 96.9 2.13 147.4 21 29 76 33

9.14 30.0 29.78 3.04 Clayey Silt to Silty Clay ML/CL very stiff 120 3.8 8 1.768 1.019 3.23 0.81 1.03 29.0 2.65 8 1.69 8.2

9.30 30.5 26.73 1.91 Sandy Silt to Clayey Silt ML loose 120 4.0 7 1.798 1.033 2.05 0.78 1.02 25.7 2.57 80.5 7 16 21 29

9.45 31.0 26.64 2.94 Clayey Silt to Silty Clay ML/CL very stiff 120 3.7 7 1.828 1.048 3.15 0.82 1.01 25.4 2.69 7 1.51 7.1

9.60 31.5 40.00 3.58 Clayey Silt to Silty Clay ML/CL hard 120 3.9 10 1.858 1.062 3.76 0.79 1.00 37.7 2.61 10 2.29 10.8

9.75 32.0 106.90 1.17 Sand to Silty Sand SP/SM medium dense 120 5.2 21 1.888 1.076 1.19 0.60 0.99 100.0 1.96 125.2 20 25 77 33

9.91 32.5 98.14 1.05 Sand to Silty Sand SP/SM medium dense 120 5.2 19 1.918 1.091 1.07 0.60 0.98 91.1 1.96 114.0 18 23 73 33

10.06 33.0 30.34 2.90 Clayey Silt to Silty Clay ML/CL very stiff 120 3.8 8 1.948 1.105 3.10 0.81 0.97 27.7 2.65 8 1.72 7.7

10.21 33.5 126.00 0.84 Sand SP medium dense 120 5.4 23 1.978 1.120 0.85 0.55 0.97 115.4 1.82 129.3 22 26 83 34

10.36 34.0 129.84 1.06 Sand to Silty Sand SP/SM medium dense 120 5.3 24 2.008 1.134 1.08 0.57 0.96 118.0 1.88 137.7 23 28 84 34

10.52 34.5 111.38 1.00 Sand to Silty Sand SP/SM medium dense 120 5.2 21 2.038 1.148 1.02 0.58 0.95 100.4 1.92 120.8 20 24 77 33

10.67 35.0 71.48 1.62 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 15 2.068 1.163 1.67 0.67 0.94 63.4 2.21 106.6 14 21 58 31

10.82 35.5 22.62 3.08 Clayey Silt to Silty Clay ML/CL very stiff 120 3.5 6 2.098 1.177 3.39 0.85 0.91 19.5 2.80 6 1.26 5.2

10.97 36.0 33.18 1.42 Silty Sand to Sandy Silt SM/ML loose 120 4.2 8 2.128 1.192 1.52 0.75 0.92 28.7 2.45 72.8 7 15 25 29

11.13 36.5 23.87 3.01 Clayey Silt to Silty Clay ML/CL very stiff 120 3.6 7 2.158 1.206 3.31 0.85 0.90 20.2 2.78 7 1.33 5.4

11.28 37.0 40.42 3.26 Clayey Silt to Silty Clay ML/CL hard 120 3.9 10 2.188 1.220 3.45 0.80 0.89 34.1 2.62 10 2.31 9.4

11.43 37.5 53.30 2.65 Sandy Silt to Clayey Silt ML medium dense 120 4.2 13 2.218 1.235 2.76 0.75 0.89 44.9 2.46 116.0 11 23 44 30

11.58 38.0 50.48 2.50 Sandy Silt to Clayey Silt ML medium dense 120 4.2 12 2.248 1.249 2.61 0.75 0.88 42.1 2.47 109.8 11 22 41 30

11.73 38.5 72.60 1.30 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 15 2.278 1.264 1.34 0.66 0.89 61.1 2.16 95.8 14 19 56 31

11.89 39.0 78.28 1.26 Sand to Silty Sand SP/SM medium dense 120 4.8 16 2.308 1.278 1.30 0.65 0.88 65.5 2.13 98.4 14 20 59 31

12.04 39.5 76.11 1.67 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 16 2.338 1.292 1.72 0.67 0.87 62.9 2.22 107.5 14 21 58 31
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Earth Systems CONE PENETROMETER INTERPRETATION   (based on Robertson & Campanella, 1989)

Pacific

Project: 101 Garden Street Project No: 305172-001 Date:

CPT SOUNDING: CPT-5 Plot: 5 Density: 1 SPT N Program developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest  

Est. GWT (feet): 6.0 Shift SBT: 0 Dr correlation: 0 Baldi Qc/N: 0 Jefferies & Davies Phi Correlation: 4 SPT N

Base Base Avg Avg Est. Qc Total Clean Clean Rel. Nk: 17

Depth Depth Tip Friction Soil Density or Density to SPT po p'o Norm. 2.6 Sand Sand Dens. Phi Su

meters feet Qc, tsf Ratio, % Classification USCS Consistency (pcf) N N(60) tsf tsf F n Cq Qc1n Ic Qc1n N1(60) N1(60) Dr (%) (deg.) (tsf) OCR

02/22/22

12.19 40.0 91.30 1.79 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 19 2.368 1.307 1.84 0.66 0.87 75.0 2.18 121.4 17 24 65 32

12.34 40.5 112.39 1.09 Sand to Silty Sand SP/SM medium dense 120 5.2 22 2.398 1.321 1.11 0.60 0.88 93.0 1.96 116.9 19 23 74 33

12.50 41.0 77.70 1.26 Sand to Silty Sand SP/SM medium dense 120 4.8 16 2.428 1.336 1.30 0.65 0.86 63.1 2.14 96.3 14 19 58 31

12.65 41.5 45.02 1.51 Silty Sand to Sandy Silt SM/ML loose 120 4.3 10 2.458 1.350 1.60 0.73 0.84 35.6 2.39 80.8 9 16 34 30

12.80 42.0 13.72 2.16 Clayey Silt to Silty Clay ML/CL stiff 120 3.2 4 2.488 1.364 2.64 0.91 0.79 10.3 2.95 4 0.73 2.5

12.95 42.5 11.27 1.99 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 4 2.518 1.379 2.57 0.93 0.78 8.3 3.03 4 0.58 1.9

13.11 43.0 10.68 2.14 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 4 2.548 1.393 2.81 0.94 0.77 7.8 3.07 4 0.55 1.8

13.26 43.5 13.34 2.63 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 4 2.578 1.408 3.26 0.93 0.77 9.7 3.03 4 0.70 2.3

13.41 44.0 16.75 2.16 Clayey Silt to Silty Clay ML/CL stiff 120 3.4 5 2.608 1.422 2.55 0.88 0.77 12.2 2.89 5 0.90 3.0

13.56 44.5 10.31 2.18 Clayey Silt to Silty Clay ML/CL stiff 120 2.9 4 2.638 1.436 2.93 0.96 0.75 7.3 3.11 4 0.52 1.6

13.72 45.0 10.87 2.18 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 4 2.668 1.451 2.88 0.95 0.74 7.6 3.09 4 0.55 1.7

13.87 45.5 16.47 2.39 Clayey Silt to Silty Clay ML/CL stiff 120 3.3 5 2.698 1.465 2.86 0.90 0.75 11.6 2.93 5 0.88 2.8

14.02 46.0 28.02 2.62 Sandy Silt to Clayey Silt ML very stiff 120 3.6 8 2.728 1.480 2.90 0.84 0.76 20.0 2.75 8 1.56 5.1

14.17 46.5 73.28 1.51 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 16 2.758 1.494 1.57 0.68 0.79 54.8 2.24 96.4 13 19 52 31

14.33 47.0 85.01 1.90 Silty Sand to Sandy Silt SM/ML medium dense 120 4.6 19 2.788 1.508 1.97 0.69 0.78 63.0 2.25 114.1 15 23 58 32

14.48 47.5 74.99 2.40 Sandy Silt to Clayey Silt ML medium dense 120 4.4 17 2.818 1.523 2.50 0.72 0.77 54.5 2.37 119.7 14 24 52 31

14.63 48.0 53.62 1.94 Silty Sand to Sandy Silt SM/ML medium dense 120 4.2 13 2.848 1.537 2.04 0.74 0.76 38.4 2.43 93.5 10 19 37 30

14.78 48.5 14.81 2.09 Clayey Silt to Silty Clay ML/CL stiff 120 3.2 5 2.878 1.552 2.60 0.91 0.71 9.9 2.97 5 0.78 2.3

14.94 49.0 14.04 1.84 Clayey Silt to Silty Clay ML/CL stiff 120 3.2 4 2.908 1.566 2.32 0.91 0.70 9.3 2.96 4 0.73 2.1

15.09 49.5 18.26 1.80 Sandy Silt to Clayey Silt ML stiff 120 3.4 5 2.938 1.580 2.14 0.87 0.70 12.2 2.84 5 0.98 2.9

15.24 50.0 31.57 4.06 Clayey Silt to Silty Clay ML/CL very stiff 120 3.4 9 2.967 1.595 4.48 0.87 0.70 20.9 2.85 9 1.76 5.4

15.39 50.5 75.63 4.54 Clayey Silt to Silty Clay ML/CL medium dense 120 3.9 19 2.997 1.609 4.72 0.79 0.72 51.4 2.58 166.4 15 33 49 32

15.54 51.0 76.60 4.82 Overconsolidated Soil ?? hard 120 3.9 20 3.027 1.623 5.02 0.79 0.71 51.6 2.60 20 4.41 13.6

15.70 51.5 97.42 3.66 Sandy Silt to Clayey Silt ML medium dense 120 4.2 23 3.057 1.638 3.78 0.74 0.72 66.6 2.44 164.7 18 33 60 33

15.85 52.0 26.68 4.74 Clay CL/CH very stiff 120 3.2 8 3.087 1.652 5.36 0.91 0.67 16.8 2.97 8 1.47 4.3

16.00 52.5 29.19 5.20 Clay CL/CH very stiff 120 3.2 9 3.117 1.667 5.82 0.90 0.66 18.3 2.97 9 1.62 4.7

16.15 53.0 89.35 3.10 Sandy Silt to Clayey Silt ML medium dense 120 4.3 21 3.147 1.681 3.21 0.74 0.71 60.1 2.42 143.2 16 29 56 32

16.31 53.5 92.20 3.33 Sandy Silt to Clayey Silt ML medium dense 120 4.2 22 3.177 1.695 3.45 0.74 0.71 61.5 2.43 150.6 17 30 57 32

16.46 54.0 73.50 3.61 Sandy Silt to Clayey Silt ML medium dense 120 4.0 18 3.207 1.710 3.77 0.77 0.69 48.0 2.54 141.8 14 28 46 31

16.61 54.5 26.67 3.22 Clayey Silt to Silty Clay ML/CL very stiff 120 3.4 8 3.237 1.724 3.66 0.88 0.65 16.4 2.87 8 1.47 4.1

16.76 55.0 16.27 3.22 Clayey Silt to Silty Clay ML/CL stiff 120 3.0 5 3.267 1.739 4.03 0.95 0.63 9.6 3.09 5 0.85 2.2

16.92 55.5 15.46 3.10 Clayey Silt to Silty Clay ML/CL stiff 120 2.9 5 3.297 1.753 3.94 0.95 0.62 9.0 3.10 5 0.81 2.1

17.07 56.0 15.68 3.33 Silty Clay to Clay CL stiff 120 2.9 5 3.327 1.767 4.23 0.96 0.61 9.1 3.12 5 0.82 2.1

17.22 56.5 15.42 3.54 Silty Clay to Clay CL stiff 120 2.8 5 3.357 1.782 4.52 0.96 0.60 8.8 3.14 5 0.80 2.0

17.37 57.0 22.51 4.13 Silty Clay to Clay CL very stiff 120 3.1 7 3.387 1.796 4.86 0.93 0.61 13.0 3.03 7 1.22 3.2

17.53 57.5 67.33 1.93 Silty Sand to Sandy Silt SM/ML medium dense 120 4.3 16 3.417 1.811 2.03 0.73 0.68 43.0 2.39 97.5 12 20 42 31

17.68 58.0 23.54 3.72 Clayey Silt to Silty Clay ML/CL very stiff 120 3.2 7 3.447 1.825 4.36 0.91 0.61 13.5 2.99 7 1.28 3.3

17.83 58.5 14.41 3.43 Silty Clay to Clay CL stiff 120 2.8 5 3.477 1.839 4.52 0.98 0.58 7.9 3.18 5 0.74 1.8

17.98 59.0 15.59 2.81 Clayey Silt to Silty Clay ML/CL stiff 120 2.9 5 3.507 1.854 3.63 0.95 0.59 8.6 3.10 5 0.81 2.0

18.14 59.5 26.87 3.80 Clayey Silt to Silty Clay ML/CL very stiff 120 3.2 8 3.537 1.868 4.37 0.90 0.60 15.2 2.95 8 1.47 3.7

18.29 60.0 24.15 4.45 Silty Clay to Clay CL very stiff 120 3.0 8 3.567 1.883 5.22 0.93 0.59 13.4 3.04 8 1.31 3.3

18.44 60.5 15.34 3.74 Silty Clay to Clay CL stiff 120 2.8 6 3.597 1.897 4.88 0.98 0.56 8.2 3.19 6 0.79 1.9

18.59 61.0 17.61 4.66 Clay CL/CH stiff 120 2.7 6 3.627 1.911 5.87 0.98 0.56 9.3 3.19 6 0.92 2.2

18.75 61.5 17.02 4.15 Silty Clay to Clay CL stiff 120 2.8 6 3.657 1.926 5.29 0.97 0.56 9.0 3.18 6 0.89 2.1

18.90 62.0 16.17 3.77 Silty Clay to Clay CL stiff 120 2.8 6 3.687 1.940 4.88 0.98 0.55 8.5 3.18 6 0.84 1.9

19.05 62.5 15.75 3.52 Silty Clay to Clay CL stiff 120 2.8 6 3.717 1.955 4.61 0.97 0.55 8.2 3.18 6 0.81 1.8

19.20 63.0 14.35 3.14 Silty Clay to Clay CL stiff 120 2.8 5 3.747 1.969 4.25 0.98 0.54 7.4 3.19 5 0.73 1.6

19.35 63.5 18.04 2.16 Clayey Silt to Silty Clay ML/CL stiff 120 3.1 6 3.777 1.983 2.73 0.92 0.56 9.6 2.99 6 0.94 2.2

19.51 64.0 33.84 2.47 Sandy Silt to Clayey Silt ML very stiff 120 3.6 9 3.807 1.998 2.79 0.84 0.59 18.7 2.76 9 1.87 4.5

19.66 64.5 127.51 2.01 Silty Sand to Sandy Silt SM/ML medium dense 120 4.7 27 3.837 2.012 2.07 0.67 0.65 78.3 2.20 130.6 19 26 67 33

19.81 65.0 167.56 2.32 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 35 3.867 2.027 2.38 0.66 0.65 103.2 2.16 162.6 25 33 78 35

19.96 65.5 195.82 2.58 Silty Sand to Sandy Silt SM/ML medium dense 120 4.8 41 3.897 2.041 2.63 0.65 0.65 120.4 2.15 186.8 29 37 85 36

20.12 66.0 209.09 2.96 Silty Sand to Sandy Silt SM/ML dense 120 4.7 44 3.927 2.055 3.02 0.66 0.64 127.2 2.18 206.1 31 41 87 36

20.27 66.5 230.69 2.87 Silty Sand to Sandy Silt SM/ML dense 120 4.8 48 3.957 2.070 2.92 0.65 0.65 140.8 2.14 216.0 33 43 91 37

20.42 67.0 256.73 2.87 Silty Sand to Sandy Silt SM/ML dense 120 4.9 53 3.987 2.084 2.91 0.64 0.65 156.9 2.11 231.8 37 46 96 38

20.57 67.5 220.41 2.66 Silty Sand to Sandy Silt SM/ML dense 120 4.8 46 4.017 2.099 2.71 0.65 0.64 133.5 2.13 202.1 32 40 89 36

20.73 68.0 143.47 4.56 Overconsolidated Soil ?? medium dense 120 4.2 34 4.047 2.113 4.69 0.75 0.60 80.9 2.45 205.6 24 41 68 34

20.88 68.5 131.33 4.07 Overconsolidated Soil ?? medium dense 120 4.2 31 4.077 2.127 4.20 0.74 0.60 73.9 2.44 184.0 21 37 64 34

21.03 69.0 66.30 4.31 Clayey Silt to Silty Clay ML/CL hard 120 3.7 18 4.107 2.142 4.60 0.82 0.56 35.2 2.69 18 3.77 8.7

21.18 69.5 80.22 3.83 Clayey Silt to Silty Clay ML/CL medium dense 120 3.9 20 4.137 2.156 4.04 0.79 0.57 43.3 2.59 140.8 14 28 42 31

21.34 70.0 97.80 3.23 Sandy Silt to Clayey Silt ML medium dense 120 4.2 23 4.167 2.171 3.37 0.75 0.58 53.9 2.47 140.1 16 28 51 32

21.49 70.5 85.40 3.07 Sandy Silt to Clayey Silt ML medium dense 120 4.1 21 4.197 2.185 3.23 0.76 0.58 46.5 2.50 128.2 14 26 45 31

21.64 71.0 93.40 2.90 Sandy Silt to Clayey Silt ML medium dense 120 4.2 22 4.227 2.199 3.04 0.75 0.58 51.1 2.45 129.3 15 26 49 32

21.79 71.5 140.28 4.01 Overconsolidated Soil ?? medium dense 120 4.3 33 4.257 2.214 4.13 0.74 0.58 76.9 2.43 186.0 22 37 66 34

21.95 72.0 246.69 4.17 Sand to Clayey Sand SP/SC dense 120 4.5 54 4.287 2.228 4.25 0.69 0.60 139.2 2.27 260.5 36 52 91 38

22.10 72.5 364.08 1.98 Sand to Silty Sand SP/SM dense 120 5.3 69 4.317 2.243 2.00 0.58 0.65 223.1 1.89 263.2 46 53 100 40

22.25 73.0 244.51 3.05 Sand to Clayey Sand SP/SC dense 120 4.8 51 4.347 2.257 3.11 0.66 0.61 140.2 2.16 222.1 34 44 91 37

22.40 73.5 115.50 5.11 Overconsolidated Soil ?? medium dense 120 4.0 29 4.377 2.271 5.31 0.78 0.55 60.0 2.58 191.7 19 38 56 33

22.56 74.0 186.99 4.69 Overconsolidated Soil ?? medium dense 120 4.3 44 4.407 2.286 4.81 0.73 0.57 100.7 2.40 233.6 29 47 77 36

22.71 74.5 307.66 2.17 Sand to Silty Sand SP/SM dense 120 5.1 60 4.437 2.300 2.21 0.60 0.63 182.0 1.98 231.3 40 46 100 38
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  Earth Systems
Pacific

CPT No : CPT-5 Cone Penetrometer:  Kehoe Testing & Engineering

  Project Name: 101 Garden Street

  Project No.: 305172-001
Location: See Site Exploration Plan Date:   2/22/2022

Density/Consistency

Graphic Log (SBT)

 Sand very dense
 Gravelly Sand to Sand very dense
 Sand very dense
 Sandy Silt to Clayey Silt medium dense

Clayey Silt to Silty Clay medium dense

Clayey Silt to Silty Clay stiff

Clay firm

Clay firm

Clay stiff

Clay very stiff

Clay very stiff

Clay stiff

Silty Clay to Clay stiff

Clayey Silt to Silty Clay firm

Silty Clay to Clay firm

Sandy Silt to Clayey Silt loose

Sandy Silt to Clayey Silt loose

Sandy Silt to Clayey Silt loose

Sandy Silt to Clayey Silt loose

Clay stiff

Clayey Silt to Silty Clay loose

Silty Clay to Clay stiff

Clay stiff

Sand to Silty Sand medium dense

Sandy Silt to Clayey Silt medium dense

Clay stiff

Clay firm

Sandy Silt to Clayey Silt loose

Clay firm

Clay firm

Clay firm

Clay firm

Silty Clay to Clay firm

Silty Clay to Clay firm

Silty Clay to Clay firm

Silty Clay to Clay stiff

Clayey Silt to Silty Clay stiff

Sandy Silt to Clayey Silt loose

Sandy Silt to Clayey Silt loose

Clayey Silt to Silty Clay stiff

Clayey Silt to Silty Clay stiff

Sandy Silt to Clayey Silt medium dense

Silty Sand to Sandy Silt medium dense

Clayey Silt to Silty Clay very stiff

Clayey Silt to Silty Clay stiff

Clayey Silt to Silty Clay loose

Clayey Silt to Silty Clay loose

Clayey Silt to Silty Clay loose

Silty Sand to Sandy Silt medium dense

Silty Sand to Sandy Silt medium dense

Silty Sand to Sandy Silt medium dense

Sand to Silty Sand medium dense

Sand to Silty Sand medium dense

Sand medium dense

Sand to Silty Sand medium dense

Sand to Silty Sand medium dense

Sand to Silty Sand medium dense

Sand to Silty Sand medium dense

Silty Sand to Sandy Silt medium dense

Clayey Silt to Silty Clay very stiff

Sandy Silt to Clayey Silt loose

Clayey Silt to Silty Clay very stiff

Clayey Silt to Silty Clay hard

Sand to Silty Sand medium dense

Sand to Silty Sand medium dense

Clayey Silt to Silty Clay very stiff

Sand medium dense

Sand to Silty Sand medium dense

Sand to Silty Sand medium dense

Silty Sand to Sandy Silt medium dense

Clayey Silt to Silty Clay very stiff

Silty Sand to Sandy Silt loose

Clayey Silt to Silty Clay very stiff

Clayey Silt to Silty Clay hard

Sandy Silt to Clayey Silt medium dense
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305172-001 101 Garden Street
Latitude, Longitude: 34.4161, -119.6879

Date 2/25/2022, 9:33:35 AM

Design Code Reference Document ASCE7-16

Risk Category II

Site Class E - Soft Clay Soil

Type Value Description
SS 2.195 MCER ground motion. (for 0.2 second period)

S1 0.795 MCER ground motion. (for 1.0s period)

SMS null -See Section 11.4.8 Site-modified spectral acceleration value

SM1 null -See Section 11.4.8 Site-modified spectral acceleration value

SDS null -See Section 11.4.8 Numeric seismic design value at 0.2 second SA

SD1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA

Type Value Description
SDC null -See Section 11.4.8 Seismic design category

Fa null -See Section 11.4.8 Site amplification factor at 0.2 second

Fv null -See Section 11.4.8 Site amplification factor at 1.0 second

PGA 0.964 MCEG peak ground acceleration

FPGA 1.1 Site amplification factor at PGA

PGAM 1.06 Site modified peak ground acceleration

TL 8 Long-period transition period in seconds

SsRT 2.195 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 2.508 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

SsD 2.967 Factored deterministic acceleration value. (0.2 second)

S1RT 0.795 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.907 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 0.947 Factored deterministic acceleration value. (1.0 second)

PGAd 1.185 Factored deterministic acceleration value. (Peak Ground Acceleration)

CRS 0.875 Mapped value of the risk coefficient at short periods

CR1 0.876 Mapped value of the risk coefficient at a period of 1 s



CPT-LIQUEFY.XLS - A SPREADSHEET FOR EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL USING CPT DATA
Developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest

Project: 101 Garden Street Liquefaction Analysis using 1998 NCEER (Robertson & Wride) method Total

Job No: 305172-001 Settlement Analysis using Tokimatsu & Seed (1987), clean sand Qc1n/N1(60) ratio =5 Liquefied

Date: Thickness

Sounding: CPT-1 Plot: 1 (feet)

EARTHQUAKE INFORMATION: Method Used: 1 1998 NCEER (Robertson & Wride) 16.7

Magnitude: 7 7.5 Averaging Increment: 3 0.15 m Ignore 1st/last increment into sand/silt soils: 1 yes Use Moss @ PL: 15% Total

PGA, g: 1.060 0.89 Induced CSR (M=7.5)  = 0.65*PGA*(po/p'o)*rd/MSF Ignore/remediate upper: 0.0 m Use Tokimatsu & Seed (0) or Ishihara &Yoshmine (1): 0 Induced

MSF: 1.19 Clean Sand Qc1n  = CQ*KC*KH*Qc Unit Weight of unsaturated soils: 115 pcf Required SF: 1.30 Max N1(60) - post liquefied: 5.5 Subsidence

GWT, feet: 6.0 SF = CRR7.5*K/CSR Unit Weight of saturated soils: 130 pcf Min SF of Liquefiable Layers: 0.17 Max N1(60) - non liquefied: 5.0 (inches)

Calc GWT, feet: 6.0 0.50 Limiting Ic for liquefiable soils: 2.60 Limiting Ic for KH: 2.6 Avg SF of Liquefiable Layers: 0.25 3.0

Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)

0.49 0.15 92.13 0.74 0.80 8.82 115 0.028 0.028 1.000 0.80 0.52 1.70 147.98 15.00 0.33 15.33 1.02 148.03 1.72 1 93 1.05 1.00 155.4 1.00 0.429 0.385 Non-Liq. 5.6 26.3 4.8 31.1 0.08
0.98 0.30 228.92 1.33 0.58 21.92 115 0.057 0.057 1.000 0.58 0.50 1.70 367.74 37.27 0.09 37.36 1.00 367.83 1.34 1 100 1.00 1.00 367.8 1.00 Infin. 0.385 Non-Liq. 6.4 57.7 5.0 62.7 0.01
1.48 0.45 202.10 3.62 1.79 19.35 115 0.085 0.085 0.999 1.79 0.54 1.70 324.59 32.90 1.42 34.32 1.04 324.73 1.76 1 100 1.08 1.00 349.7 1.00 Infin. 0.385 Non-Liq. 5.6 58.4 5.0 63.4 0.02
1.97 0.60 86.50 3.25 3.76 8.28 115 0.113 0.113 0.997 3.76 0.68 1.70 138.81 14.08 3.57 17.65 1.25 138.99 2.23 1 90 1.75 1.00 243.4 1.00 Infin. 0.384 Non-Liq. 4.6 30.0 5.0 35.0 0.07
2.46 0.75 50.09 2.18 4.35 4.80 115 0.141 0.141 0.996 4.36 0.74 1.70 80.26 8.15 4.22 12.37 1.52 80.49 2.43 1 68 2.44 1.00 196.6 1.00 Infin. 0.384 Non-Liq. 4.2 19.0 5.0 24.0 0.21
2.95 0.90 36.36 1.33 3.67 3.48 115 0.170 0.170 0.995 3.69 0.75 1.70 58.15 5.92 3.47 9.39 58.42 2.47 0 1.00 1.00 0.383 Non-Liq. 4.2 14.0 0.00
3.44 1.05 16.74 0.95 5.67 1.60 130 0.202 0.202 0.994 5.74 0.86 1.70 26.57 2.72 4.93 7.65 26.89 2.85 0 1.00 1.00 0.383 Non-Liq. 3.4 7.8 0.00
3.94 1.20 14.04 0.55 3.93 1.34 130 0.234 0.234 0.993 3.99 0.85 1.70 22.18 2.29 3.75 6.03 22.55 2.80 0 1.00 1.00 0.382 Non-Liq. 3.5 6.4 0.00
4.43 1.35 26.24 0.67 2.55 2.51 130 0.266 0.266 0.992 2.58 0.75 1.70 41.74 6.75 2.25 9.00 66.61 2.47 0 1.58 1.00 0.382 Non-Liq. 4.2 16.0 0.00
4.92 1.50 9.34 0.61 6.52 0.89 130 0.298 0.298 0.990 6.74 0.93 1.70 14.52 1.52 4.92 6.44 15.00 3.09 0 1.00 1.00 0.381 Non-Liq. 3.0 5.1 0.00
5.41 1.65 4.97 0.22 4.46 0.48 130 0.330 0.330 0.989 4.78 0.97 1.70 7.46 0.81 4.33 5.14 7.99 3.22 0 1.00 1.00 0.381 Non-Liq. 2.7 3.0 0.00
5.91 1.80 4.25 0.08 1.78 0.41 130 0.362 0.362 0.988 1.95 0.93 1.70 6.25 0.69 1.40 2.09 6.83 3.07 0 1.00 1.00 0.381 Non-Liq. 3.0 2.3 0.00
6.40 1.95 4.01 0.06 1.57 0.38 130 0.394 0.389 0.987 1.73 0.93 1.70 5.82 0.65 1.33 1.99 6.45 3.07 0 1.00 1.00 0.577 Non-Liq. 3.0 2.2 0.00
6.89 2.10 4.31 0.07 1.56 0.41 130 0.426 0.406 0.986 1.72 0.93 1.70 6.28 0.70 1.34 2.05 6.93 3.04 0 1.00 1.00 0.598 Non-Liq. 3.0 2.3 0.00
7.38 2.25 4.76 0.08 1.68 0.46 130 0.458 0.422 0.985 1.84 0.92 1.70 6.98 0.78 1.51 2.28 7.65 3.02 0 1.00 1.00 0.617 Non-Liq. 3.1 2.5 0.00
7.87 2.40 6.11 0.12 1.94 0.59 130 0.490 0.439 0.984 2.10 0.90 1.70 9.12 1.00 1.86 2.85 9.82 2.95 0 1.00 1.00 0.634 Non-Liq. 3.2 3.0 0.00
8.37 2.55 11.91 0.16 1.36 1.14 130 0.522 0.456 0.983 1.41 0.80 1.70 18.41 2.08 1.11 3.19 20.50 2.60 0 1.07 1.00 0.650 Non-Liq. 3.9 5.2 0.00
8.86 2.70 17.47 0.21 1.23 1.67 130 0.554 0.472 0.982 1.26 0.75 1.70 27.31 3.00 0.95 3.95 1.32 30.07 2.42 1 27 2.42 1.07 72.6 1.00 0.116 0.665 0.17 4.3 7.1 5.5 12.6 2.21
9.35 2.85 22.90 0.31 1.37 2.19 130 0.586 0.489 0.981 1.40 0.73 1.70 36.02 3.65 1.14 4.79 1.31 39.43 2.35 1 38 2.12 1.07 83.7 1.00 0.135 0.679 0.20 4.4 9.0 5.5 14.5 2.00
9.84 3.00 15.28 0.30 1.94 1.46 130 0.618 0.505 0.979 2.00 0.80 1.70 23.73 2.46 1.89 4.35 1.77 26.30 2.59 1 21 3.26 1.07 85.7 1.00 0.139 0.691 0.20 3.9 6.7 5.5 12.2 2.26
10.33 3.15 29.07 0.25 0.85 2.78 130 0.650 0.522 0.978 0.87 0.67 1.61 43.38 4.56 0.47 5.02 47.32 2.17 0 1.07 1.00 0.703 Non-Liq. 4.8 10.0 0.00
10.83 3.30 9.08 0.24 2.59 0.87 130 0.682 0.539 0.977 2.76 0.89 1.70 13.73 1.40 2.79 4.20 14.60 2.86 0 1.00 1.00 0.714 Non-Liq. 3.4 4.3 0.00
11.32 3.45 4.94 0.15 3.04 0.47 130 0.714 0.555 0.976 3.43 0.98 1.70 7.05 0.80 3.40 4.21 7.94 3.16 0 1.00 1.00 0.725 Non-Liq. 2.8 2.8 0.00
11.81 3.60 5.79 0.12 2.14 0.55 130 0.746 0.572 0.975 2.37 0.93 1.70 8.39 0.94 2.20 3.14 9.31 3.00 0 1.00 1.00 0.734 Non-Liq. 3.1 3.0 0.00
12.30 3.75 45.10 0.20 0.44 4.32 130 0.778 0.589 0.974 0.45 0.59 1.41 59.33 7.28 0.00 7.28 69.29 1.91 0 1.15 1.00 0.744 Non-Liq. 5.3 13.2 0.00
12.80 3.90 49.82 0.35 0.70 4.77 130 0.810 0.605 0.973 0.71 0.61 1.40 65.25 7.48 0.27 7.75 1.04 76.14 1.97 1 66 1.26 1.15 96.3 1.00 0.163 0.752 0.22 5.1 14.8 4.4 19.3 1.58
13.29 4.05 22.98 0.39 1.71 2.20 130 0.842 0.622 0.972 1.76 0.76 1.50 31.63 3.38 1.65 5.02 1.49 37.47 2.46 1 36 2.55 1.15 95.7 1.00 0.161 0.760 0.21 4.2 8.9 5.5 14.4 2.01
13.78 4.20 22.00 0.47 2.15 2.11 130 0.874 0.638 0.971 2.21 0.78 1.49 29.98 3.15 2.24 5.40 35.59 2.53 0 1.15 1.00 0.768 Non-Liq. 4.0 8.8 0.00
14.27 4.35 20.17 0.55 2.73 1.93 130 0.906 0.655 0.970 2.82 0.81 1.48 27.24 2.46 3.04 5.50 28.15 2.63 0 1.00 1.00 0.775 Non-Liq. 3.8 7.3 0.00
14.76 4.50 16.44 0.41 2.49 1.57 130 0.938 0.672 0.969 2.60 0.83 1.46 21.72 2.03 2.72 4.75 22.65 2.69 0 1.00 1.00 0.781 Non-Liq. 3.7 6.1 0.00
15.26 4.65 38.86 0.49 1.26 3.72 130 0.969 0.688 0.968 1.28 0.68 1.34 48.40 5.82 1.04 6.86 62.30 2.22 0 1.26 1.00 0.788 Non-Liq. 4.6 13.4 0.00
15.75 4.80 32.00 0.58 1.83 3.06 130 1.001 0.705 0.967 1.87 0.74 1.35 39.87 4.70 1.82 6.52 1.39 51.55 2.39 1 49 2.28 1.26 117.4 1.00 0.231 0.793 0.29 4.3 11.9 5.5 17.4 1.74
16.24 4.95 31.63 0.56 1.76 3.03 130 1.033 0.722 0.966 1.80 0.73 1.32 38.69 4.60 1.73 6.33 50.07 2.39 0 1.26 1.00 0.799 Non-Liq. 4.3 11.6 0.00
16.73 5.10 9.57 0.46 4.85 0.92 130 1.065 0.738 0.965 5.26 0.95 1.41 11.75 1.15 5.99 7.14 12.73 3.09 0 1.00 1.00 0.804 Non-Liq. 3.0 4.3 0.00
17.22 5.25 8.19 0.29 3.54 0.78 130 1.097 0.755 0.964 3.89 0.95 1.38 9.67 1.00 4.19 5.18 10.65 3.07 0 1.00 1.00 0.809 Non-Liq. 3.0 3.6 0.00
17.72 5.40 7.77 0.24 3.14 0.74 130 1.129 0.772 0.962 3.49 0.95 1.35 8.92 0.94 3.65 4.59 9.90 3.08 0 1.00 1.00 0.814 Non-Liq. 3.0 3.3 0.00
18.21 5.55 9.44 0.24 2.49 0.90 130 1.161 0.788 0.961 2.72 0.91 1.31 10.68 1.11 2.76 3.87 11.65 2.95 0 1.00 1.00 0.818 Non-Liq. 3.2 3.6 0.00
18.70 5.70 28.36 0.38 1.35 2.72 130 1.193 0.805 0.960 1.39 0.73 1.22 31.82 4.97 1.18 6.14 51.74 2.39 0 1.58 1.00 0.822 Non-Liq. 4.3 12.0 0.00
19.19 5.85 14.29 0.48 3.39 1.37 130 1.225 0.821 0.959 3.60 0.88 1.25 15.91 1.57 4.01 5.59 16.88 2.88 0 1.00 1.00 0.826 Non-Liq. 3.4 5.0 0.00
19.69 6.00 11.27 0.36 3.21 1.08 130 1.257 0.838 0.958 3.47 0.91 1.24 12.18 1.25 3.76 5.01 13.16 2.96 0 1.00 1.00 0.830 Non-Liq. 3.2 4.1 0.00
20.18 6.15 7.82 0.21 2.68 0.75 130 1.289 0.855 0.956 3.01 0.94 1.22 8.05 0.88 3.03 3.91 9.04 3.08 0 1.00 1.00 0.833 Non-Liq. 3.0 3.0 0.00
20.67 6.30 6.95 0.14 1.95 0.67 130 1.321 0.871 0.955 2.23 0.94 1.20 6.89 0.78 2.02 2.80 7.87 3.06 0 1.00 1.00 0.837 Non-Liq. 3.0 2.6 0.00
21.16 6.45 8.11 0.17 2.12 0.78 130 1.353 0.888 0.954 2.39 0.92 1.18 8.02 0.89 2.26 3.15 9.01 3.02 0 1.00 1.00 0.840 Non-Liq. 3.1 2.9 0.00
21.65 6.60 58.66 0.35 0.61 5.62 130 1.385 0.905 0.952 0.61 0.60 1.10 59.97 7.06 0.15 7.21 70.21 1.97 0 1.15 1.00 0.843 Non-Liq. 5.1 13.7 0.00
22.15 6.75 75.79 0.62 0.81 7.26 130 1.417 0.921 0.951 0.82 0.59 1.09 76.83 8.93 0.44 9.37 1.05 89.65 1.95 1 72 1.24 1.15 111.0 1.00 0.207 0.845 0.25 5.2 17.3 4.9 22.2 1.38
22.64 6.90 53.79 0.65 1.22 5.15 130 1.449 0.938 0.950 1.24 0.66 1.08 54.11 6.27 1.00 7.27 1.16 63.48 2.18 1 58 1.61 1.15 102.3 1.00 0.180 0.848 0.21 4.7 13.4 5.5 18.9 1.63
23.13 7.05 29.02 0.56 1.94 2.78 130 1.481 0.955 0.948 2.01 0.77 1.08 28.71 3.37 2.02 5.38 34.22 2.52 0 1.15 1.00 0.850 Non-Liq. 4.1 8.4 0.00
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Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)O

ve
rid

e

23.62 7.20 16.19 0.42 2.58 1.55 130 1.513 0.971 0.946 2.74 0.86 1.08 15.48 1.63 2.91 4.53 16.47 2.82 0 1.00 1.00 0.852 Non-Liq. 3.5 4.7 0.00
24.11 7.35 9.59 0.26 2.69 0.92 130 1.545 0.988 0.945 3.00 0.93 1.07 8.67 0.96 3.07 4.03 9.66 3.05 0 1.00 1.00 0.854 Non-Liq. 3.0 3.2 0.00
24.61 7.50 10.86 0.23 2.11 1.04 130 1.577 1.004 0.943 2.32 0.89 1.05 9.76 1.08 2.25 3.33 10.75 2.94 0 1.00 1.00 0.856 Non-Liq. 3.2 3.3 0.00
25.10 7.65 8.01 0.19 2.35 0.77 130 1.609 1.021 0.941 2.69 0.94 1.03 6.83 0.79 2.59 3.37 7.83 3.11 0 1.00 1.00 0.857 Non-Liq. 2.9 2.7 0.00
25.59 7.80 7.85 0.14 1.84 0.75 130 1.641 1.038 0.940 2.12 0.93 1.02 6.55 0.76 1.88 2.64 7.55 3.07 0 1.00 1.00 0.859 Non-Liq. 3.0 2.5 0.00
26.08 7.95 39.04 0.25 0.65 3.74 130 1.673 1.054 0.938 0.66 0.66 1.00 35.98 4.32 0.21 4.52 42.63 2.18 0 1.15 1.00 0.860 Non-Liq. 4.7 9.0 0.00
26.57 8.10 65.97 0.61 0.92 6.32 130 1.705 1.071 0.936 0.94 0.63 0.99 60.87 7.24 0.60 7.84 1.08 71.32 2.06 1 63 1.39 1.15 99.5 1.00 0.172 0.861 0.20 5.0 14.4 5.5 19.9 1.55
27.07 8.25 46.57 0.76 1.63 4.46 130 1.737 1.088 0.934 1.67 0.71 0.98 42.15 5.08 1.59 6.67 1.31 49.75 2.34 1 48 2.09 1.15 104.1 0.99 0.185 0.862 0.21 4.4 11.3 5.5 16.8 1.81
27.56 8.40 43.04 0.64 1.49 4.12 130 1.769 1.104 0.932 1.53 0.71 0.97 38.45 4.66 1.39 6.05 45.49 2.35 0 1.15 0.99 0.863 Non-Liq. 4.4 10.3 0.00
28.05 8.55 25.53 0.50 1.95 2.45 130 1.801 1.121 0.930 2.04 0.79 0.96 22.04 2.38 2.04 4.41 23.05 2.62 0 1.00 0.99 0.863 Non-Liq. 3.9 6.0 0.00
28.54 8.70 11.60 0.35 3.03 1.11 130 1.833 1.137 0.928 3.36 0.92 0.94 9.25 1.06 3.56 4.62 10.25 3.05 0 1.00 0.99 0.864 Non-Liq. 3.0 3.4 0.00
29.04 8.85 26.61 0.50 1.87 2.55 130 1.865 1.154 0.925 1.96 0.79 0.93 22.47 2.44 1.93 4.37 23.49 2.60 0 1.00 0.98 0.864 Non-Liq. 3.9 6.0 0.00
29.53 9.00 54.75 0.97 1.77 5.24 130 1.897 1.171 0.923 1.81 0.70 0.93 47.16 6.36 1.78 8.15 60.94 2.33 0 1.26 0.98 0.864 Non-Liq. 4.4 13.7 0.00
30.02 9.15 84.95 1.38 1.63 8.13 130 1.929 1.187 0.920 1.65 0.65 0.93 73.43 9.86 1.58 11.45 94.16 2.15 0 1.26 0.98 0.864 Non-Liq. 4.8 19.7 0.00
30.51 9.30 35.37 1.07 3.03 3.39 130 1.961 1.204 0.918 3.13 0.80 0.90 29.13 3.22 3.55 6.76 30.16 2.64 0 1.00 0.97 0.864 Non-Liq. 3.8 7.9 0.00
31.00 9.45 23.38 0.52 2.21 2.24 130 1.993 1.221 0.915 2.33 0.82 0.89 18.64 2.08 2.40 4.49 19.66 2.71 0 1.00 0.97 0.863 Non-Liq. 3.7 5.3 0.00
31.50 9.60 30.68 0.45 1.47 2.94 130 2.025 1.237 0.913 1.53 0.76 0.89 24.72 2.72 1.36 4.08 25.86 2.51 0 1.00 0.97 0.863 Non-Liq. 4.1 6.3 0.00
31.99 9.75 60.65 0.91 1.50 5.81 130 2.057 1.254 0.910 1.53 0.68 0.89 49.99 5.42 1.40 6.82 1.26 51.04 2.26 1 49 1.83 1.00 93.3 0.97 0.156 0.862 0.17 4.6 11.2 5.5 16.7 1.82
32.48 9.90 99.59 1.10 1.10 9.54 130 2.089 1.271 0.907 1.12 0.61 0.89 83.16 8.87 0.85 9.71 1.10 84.23 2.00 1 70 1.30 1.00 109.8 0.95 0.203 0.861 0.22 5.1 16.6 5.4 22.0 1.40
32.97 10.05 93.48 0.98 1.05 8.95 130 2.121 1.287 0.904 1.06 0.61 0.89 77.31 8.26 0.77 9.03 1.09 78.39 2.01 1 67 1.32 1.00 103.4 0.94 0.183 0.860 0.20 5.1 15.5 5.2 20.7 1.49
33.46 10.20 64.58 1.08 1.67 6.18 130 2.153 1.304 0.901 1.70 0.69 0.87 51.80 5.70 1.64 7.34 1.29 52.87 2.28 1 50 1.88 1.00 99.3 0.94 0.171 0.859 0.19 4.5 11.6 5.5 17.1 1.77
33.96 10.35 97.54 1.18 1.21 9.34 130 2.185 1.320 0.898 1.23 0.62 0.87 79.29 8.57 1.00 9.57 1.12 80.38 2.04 1 68 1.36 1.00 109.6 0.94 0.202 0.858 0.22 5.0 16.1 5.5 21.6 1.43
34.45 10.50 125.21 1.27 1.01 11.99 130 2.217 1.337 0.894 1.02 0.58 0.87 102.24 10.95 0.72 11.67 1.07 103.34 1.91 1 78 1.20 1.00 123.8 0.91 0.256 0.857 0.27 5.3 19.6 5.1 24.8 1.22
34.94 10.65 125.36 1.21 0.97 12.00 130 2.249 1.354 0.891 0.98 0.58 0.87 101.70 10.89 0.66 11.55 1.06 102.81 1.90 1 78 1.19 1.00 122.1 0.91 0.249 0.855 0.26 5.3 19.5 5.0 24.4 1.24
35.43 10.80 88.76 1.30 1.46 8.50 130 2.281 1.370 0.888 1.49 0.65 0.85 69.88 7.72 1.35 9.07 1.17 70.97 2.14 1 63 1.53 1.00 108.8 0.93 0.200 0.853 0.22 4.8 14.8 5.5 20.3 1.52
35.93 10.95 83.52 1.30 1.55 8.00 130 2.313 1.387 0.884 1.58 0.66 0.84 64.96 7.23 1.48 8.71 1.20 66.05 2.18 1 60 1.62 1.00 107.2 0.92 0.195 0.852 0.21 4.7 14.0 5.5 19.5 1.58
36.42 11.10 132.25 1.15 0.87 12.66 130 2.345 1.404 0.880 0.88 0.56 0.85 105.48 11.29 0.51 11.80 1.05 106.61 1.86 1 79 1.15 1.00 122.6 0.89 0.251 0.850 0.26 5.4 19.9 4.6 24.5 1.24
36.91 11.25 134.98 1.09 0.81 12.93 130 2.377 1.420 0.877 0.81 0.56 0.85 107.19 11.44 0.43 11.87 1.04 108.33 1.83 1 80 1.13 1.00 122.4 0.89 0.250 0.847 0.26 5.4 20.0 4.5 24.5 1.24
37.40 11.40 139.30 1.07 0.77 13.34 130 2.409 1.437 0.873 0.78 0.55 0.85 110.14 11.74 0.38 12.11 1.03 111.28 1.81 1 81 1.11 1.00 123.9 0.88 0.257 0.845 0.27 5.5 20.4 4.4 24.8 1.22
37.89 11.55 97.69 1.05 1.08 9.36 130 2.441 1.454 0.869 1.10 0.61 0.82 74.84 8.23 0.81 9.04 1.10 75.97 2.03 1 65 1.35 1.00 102.2 0.91 0.179 0.843 0.19 5.0 15.1 5.3 20.4 1.51
38.39 11.70 66.26 1.12 1.69 6.35 130 2.473 1.470 0.865 1.73 0.69 0.80 48.76 5.59 1.66 7.25 1.30 49.87 2.30 1 48 1.96 1.00 97.6 0.94 0.167 0.840 0.19 4.5 11.1 5.5 16.6 1.82
38.88 11.85 47.48 0.94 1.98 4.55 130 2.505 1.487 0.861 2.05 0.74 0.78 33.78 3.96 2.07 6.03 34.87 2.47 0 1.00 0.93 0.838 Non-Liq. 4.2 8.4 0.00
39.37 12.00 17.66 0.54 3.04 1.69 130 2.537 1.503 0.857 3.32 0.89 0.73 11.18 1.41 3.53 4.94 12.22 2.98 0 1.00 0.93 0.835 Non-Liq. 3.2 3.9 0.00
39.86 12.15 39.30 0.65 1.64 3.76 130 2.569 1.520 0.852 1.71 0.75 0.76 27.23 3.20 1.59 4.79 28.43 2.50 0 1.00 0.93 0.832 Non-Liq. 4.1 6.9 0.00
40.35 12.30 135.78 1.41 1.04 13.00 130 2.601 1.537 0.848 1.05 0.58 0.81 102.18 11.29 0.75 12.04 1.07 103.35 1.92 1 78 1.21 1.00 124.6 0.86 0.260 0.829 0.27 5.2 19.7 5.2 24.9 1.21
40.85 12.45 182.44 2.21 1.21 17.47 130 2.633 1.553 0.843 1.22 0.57 0.80 137.61 15.37 0.99 16.36 1.06 138.79 1.87 1 90 1.16 1.00 160.7 0.86 Infin. 0.826 Non-Liq. 5.3 26.0 5.0 31.0 0.00
41.34 12.60 187.07 2.60 1.39 17.91 130 2.665 1.570 0.839 1.40 0.58 0.80 139.66 15.82 1.23 17.05 1.08 140.85 1.90 1 91 1.19 1.00 167.9 0.85 Infin. 0.823 Non-Liq. 5.3 26.7 5.0 31.7 0.00
41.83 12.75 200.60 2.86 1.42 19.21 130 2.697 1.587 0.834 1.43 0.57 0.79 149.14 16.97 1.28 18.24 1.08 150.33 1.89 1 94 1.18 1.00 177.5 0.85 Infin. 0.819 Non-Liq. 5.3 28.4 5.0 33.4 0.00
42.32 12.90 209.06 2.93 1.40 20.02 130 2.729 1.603 0.830 1.41 0.57 0.79 154.85 17.63 1.25 18.88 1.07 156.05 1.87 1 95 1.17 1.00 181.9 0.85 Infin. 0.816 Non-Liq. 5.3 29.3 5.0 34.3 0.00
42.81 13.05 197.19 2.71 1.37 18.88 130 2.761 1.620 0.825 1.38 0.57 0.78 144.89 16.53 1.21 17.74 1.07 146.09 1.89 1 93 1.18 1.00 172.1 0.84 Infin. 0.812 Non-Liq. 5.3 27.6 5.0 32.6 0.00
43.31 13.20 173.71 2.41 1.39 16.63 130 2.793 1.637 0.820 1.40 0.58 0.77 126.02 14.47 1.22 15.69 1.08 127.22 1.93 1 87 1.22 1.00 155.6 0.84 0.430 0.809 0.45 5.2 24.4 5.5 29.9 0.84
43.80 13.35 117.54 1.88 1.60 11.26 130 2.825 1.653 0.816 1.62 0.64 0.75 82.48 9.69 1.52 11.21 83.65 2.11 0 1.00 0.91 0.805 Non-Liq. 4.9 17.2 0.00
44.29 13.50 33.52 1.11 3.30 3.21 130 2.857 1.670 0.811 3.47 0.83 0.69 20.64 2.68 3.85 6.53 21.72 2.78 0 1.00 0.91 0.801 Non-Liq. 3.6 6.1 0.00
44.78 13.65 24.71 0.52 2.09 2.37 130 2.889 1.686 0.806 2.25 0.83 0.68 14.80 1.87 2.19 4.06 15.88 2.79 0 1.00 0.91 0.797 Non-Liq. 3.5 4.5 0.00
45.28 13.80 16.40 0.35 2.15 1.57 130 2.921 1.703 0.801 2.39 0.88 0.66 9.13 1.19 2.26 3.45 10.19 2.98 0 1.00 0.91 0.793 Non-Liq. 3.2 3.2 0.00
45.77 13.95 35.79 0.55 1.55 3.43 130 2.953 1.720 0.796 1.63 0.76 0.69 22.24 3.82 1.44 5.26 32.86 2.56 0 1.41 0.91 0.789 Non-Liq. 4.0 8.2 0.00
46.26 14.10 19.15 0.57 3.00 1.83 130 2.985 1.736 0.791 3.30 0.89 0.64 10.61 1.43 3.42 4.85 11.66 3.00 0 1.00 0.91 0.785 Non-Liq. 3.1 3.7 0.00
46.75 14.25 22.16 0.49 2.22 2.12 130 3.017 1.753 0.786 2.41 0.85 0.65 12.57 1.64 2.34 3.98 13.65 2.86 0 1.00 0.90 0.781 Non-Liq. 3.4 4.0 0.00
47.24 14.40 54.30 0.92 1.70 5.20 130 3.049 1.770 0.781 1.75 0.72 0.69 34.21 4.86 1.63 6.49 40.76 2.43 0 1.15 0.90 0.777 Non-Liq. 4.2 9.6 0.00
47.74 14.55 64.79 1.03 1.59 6.20 130 3.081 1.786 0.776 1.64 0.70 0.69 41.26 5.81 1.49 7.30 48.91 2.34 0 1.15 0.90 0.773 Non-Liq. 4.4 11.1 0.00
48.23 14.70 33.31 0.78 2.33 3.19 130 3.113 1.803 0.771 2.46 0.80 0.65 19.39 2.53 2.49 5.01 20.50 2.71 0 1.00 0.90 0.769 Non-Liq. 3.7 5.6 0.00
48.72 14.85 61.63 0.82 1.34 5.90 130 3.145 1.819 0.766 1.38 0.69 0.69 38.82 4.78 1.14 5.92 40.83 2.32 0 1.02 0.90 0.765 Non-Liq. 4.5 9.2 0.00
49.21 15.00 65.42 1.17 1.80 6.26 130 3.177 1.836 0.761 1.85 0.71 0.68 40.61 5.19 1.76 6.94 1.34 42.65 2.38 1 41 2.24 1.02 95.6 0.90 0.161 0.760 0.19 4.3 9.8 5.5 15.3 1.92
49.70 15.15 132.78 1.70 1.28 12.72 130 3.209 1.853 0.756 1.30 0.61 0.71 87.94 10.65 1.05 11.70 1.10 91.02 2.03 1 73 1.34 1.02 121.5 0.80 0.247 0.756 0.26 5.0 18.1 5.5 23.6 1.28
50.20 15.30 132.44 2.13 1.61 12.68 130 3.241 1.869 0.751 1.63 0.63 0.70 86.18 10.76 1.50 12.26 1.14 89.22 2.10 1 72 1.45 1.02 129.7 0.80 0.283 0.752 0.30 4.9 18.3 5.5 23.8 1.27
50.69 15.45 159.69 2.14 1.34 15.29 130 3.273 1.886 0.746 1.36 0.60 0.71 105.64 12.89 1.13 14.02 1.09 109.10 1.98 1 80 1.27 1.02 139.1 0.79 0.330 0.747 0.35 5.1 21.3 5.5 26.8 1.09
51.18 15.60 127.87 1.84 1.44 12.24 130 3.305 1.903 0.741 1.46 0.63 0.69 82.49 10.23 1.27 11.50 85.46 2.08 0 1.02 0.89 0.743 Non-Liq. 4.9 17.4 0.00
51.67 15.75 48.66 1.57 3.23 4.66 130 3.337 1.919 0.736 3.36 0.79 0.62 27.53 3.79 3.67 7.46 28.66 2.68 0 1.00 0.89 0.739 Non-Liq. 3.8 7.6 0.00
52.17 15.90 21.84 0.85 3.91 2.09 130 3.369 1.936 0.731 4.29 0.90 0.58 10.92 1.59 4.58 6.18 11.98 3.06 0 1.00 0.89 0.735 Non-Liq. 3.0 4.0 0.00
52.66 16.05 38.07 0.50 1.31 3.65 130 3.401 1.953 0.726 1.38 0.75 0.63 21.55 3.41 1.08 4.49 28.72 2.53 0 1.26 0.88 0.730 Non-Liq. 4.0 7.1 0.00
53.15 16.20 111.06 0.82 0.74 10.63 130 3.433 1.969 0.721 0.75 0.59 0.69 71.57 10.19 0.32 10.51 1.03 92.13 1.95 1 73 1.24 1.26 114.4 0.78 0.219 0.726 0.24 5.2 17.8 5.1 22.9 1.32
53.64 16.35 70.31 1.01 1.44 6.73 130 3.465 1.986 0.716 1.48 0.69 0.65 41.83 6.62 1.26 7.88 54.43 2.31 0 1.26 0.88 0.722 Non-Liq. 4.5 12.2 0.00
54.13 16.50 17.50 0.70 3.99 1.68 130 3.497 2.002 0.712 4.51 0.93 0.55 8.08 1.22 4.66 5.88 9.13 3.17 0 1.00 0.88 0.718 Non-Liq. 2.8 3.3 0.00
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Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)O

ve
rid

e

54.63 16.65 16.48 0.20 1.22 1.58 130 3.529 2.019 0.707 1.39 0.86 0.58 7.87 1.03 0.95 1.99 8.96 2.91 0 1.00 0.88 0.714 Non-Liq. 3.3 2.7 0.00
55.12 16.80 14.21 0.08 0.54 1.36 130 3.561 2.036 0.702 0.63 0.83 0.58 6.68 0.80 0.05 0.85 7.79 2.83 0 1.00 0.88 0.709 Non-Liq. 3.5 2.3 0.00
55.61 16.95 16.17 0.12 0.73 1.55 130 3.593 2.052 0.698 0.83 0.83 0.58 7.70 0.95 0.30 1.25 8.82 2.82 0 1.00 0.88 0.705 Non-Liq. 3.5 2.5 0.00
56.10 17.10 16.33 0.19 1.16 1.56 130 3.625 2.069 0.693 1.33 0.86 0.56 7.60 1.00 0.87 1.87 8.70 2.92 0 1.00 0.87 0.701 Non-Liq. 3.3 2.6 0.00
56.59 17.25 46.09 0.52 1.12 4.41 130 3.656 2.086 0.689 1.17 0.72 0.61 25.49 3.65 0.82 4.47 30.77 2.43 0 1.15 0.87 0.697 Non-Liq. 4.2 7.3 0.00
57.09 17.40 162.16 0.95 0.58 15.53 130 3.688 2.102 0.684 0.59 0.53 0.69 104.97 13.16 0.11 13.27 1.01 122.58 1.76 1 85 1.08 1.15 131.8 0.76 0.293 0.693 0.32 5.6 22.0 4.3 26.4 1.11
57.58 17.55 138.56 1.58 1.14 13.27 130 3.720 2.119 0.680 1.16 0.60 0.66 84.86 11.88 0.84 12.72 1.07 99.33 2.01 1 77 1.31 1.15 129.8 0.76 0.284 0.689 0.31 5.1 19.6 5.5 25.1 1.18
58.07 17.70 79.37 1.69 2.13 7.60 130 3.752 2.136 0.675 2.19 0.71 0.61 44.23 6.90 2.15 9.05 52.39 2.40 0 1.15 0.87 0.686 Non-Liq. 4.3 12.2 0.00
58.56 17.85 22.41 0.79 3.54 2.15 130 3.784 2.152 0.671 3.91 0.90 0.53 10.13 1.55 3.99 5.54 11.21 3.06 0 1.00 0.87 0.682 Non-Liq. 3.0 3.7 0.00
59.06 18.00 62.66 0.81 1.30 6.00 130 3.816 2.169 0.667 1.34 0.70 0.61 34.62 6.21 1.04 7.26 50.44 2.35 0 1.41 0.87 0.678 Non-Liq. 4.4 11.5 0.00
59.55 18.15 70.62 1.46 2.06 6.76 130 3.848 2.185 0.663 2.13 0.72 0.59 38.26 7.35 2.05 9.40 55.54 2.44 0 1.41 0.86 0.674 Non-Liq. 4.2 13.2 0.00
60.04 18.30 19.69 0.91 4.65 1.89 130 3.880 2.202 0.659 5.23 0.94 0.50 8.32 1.35 5.42 6.78 9.37 3.20 0 1.00 0.86 0.671 Non-Liq. 2.7 3.4 0.00
60.53 18.45 15.85 0.26 1.64 1.52 130 3.912 2.219 0.655 1.91 0.89 0.52 6.67 0.96 1.49 2.45 7.76 3.04 0 1.00 0.86 0.667 Non-Liq. 3.0 2.5 0.00
61.02 18.60 19.51 0.30 1.54 1.87 130 3.944 2.235 0.651 1.74 0.86 0.53 8.61 1.21 1.36 2.56 9.72 2.93 0 1.00 0.86 0.664 Non-Liq. 3.3 3.0 0.00
61.52 18.75 19.39 0.30 1.56 1.86 130 3.976 2.252 0.647 1.77 0.86 0.52 8.47 1.19 1.38 2.58 9.58 2.94 0 1.00 0.86 0.660 Non-Liq. 3.3 2.9 0.00
62.01 18.90 14.67 0.24 1.65 1.40 130 4.008 2.269 0.643 1.95 0.90 0.50 5.89 0.86 1.49 2.36 6.97 3.09 0 1.00 0.86 0.657 Non-Liq. 2.9 2.4 0.00
62.50 19.05 16.11 0.23 1.40 1.54 130 4.040 2.285 0.640 1.63 0.88 0.51 6.65 0.94 1.17 2.11 7.75 3.01 0 1.00 0.86 0.653 Non-Liq. 3.1 2.5 0.00
62.99 19.20 16.99 0.25 1.48 1.63 130 4.072 2.302 0.636 1.72 0.87 0.51 7.04 1.01 1.27 2.28 8.14 3.00 0 1.00 0.86 0.650 Non-Liq. 3.1 2.6 0.00
63.48 19.35 17.23 0.26 1.51 1.65 130 4.104 2.318 0.633 1.75 0.87 0.50 7.10 1.02 1.31 2.33 8.20 3.00 0 1.00 0.85 0.647 Non-Liq. 3.1 2.6 0.00
63.98 19.50 18.74 0.27 1.44 1.79 130 4.136 2.335 0.629 1.64 0.86 0.51 7.85 1.11 1.21 2.33 8.96 2.95 0 1.00 0.85 0.644 Non-Liq. 3.2 2.8 0.00
64.47 19.65 21.01 0.30 1.41 2.01 130 4.168 2.352 0.626 1.59 0.84 0.51 8.99 1.26 1.18 2.44 10.12 2.89 0 1.00 0.85 0.641 Non-Liq. 3.3 3.0 0.00
64.96 19.80 27.96 0.46 1.63 2.68 130 4.200 2.368 0.622 1.79 0.82 0.52 12.52 1.77 1.46 3.24 13.68 2.79 0 1.00 0.85 0.638 Non-Liq. 3.5 3.9 0.00
65.45 19.95 25.47 0.53 2.08 2.44 130 4.232 2.385 0.619 2.29 0.85 0.50 10.96 1.63 2.03 3.66 12.09 2.90 0 1.00 0.85 0.635 Non-Liq. 3.3 3.6 0.00
65.94 20.10 17.37 0.35 2.04 1.66 130 4.264 2.402 0.616 2.37 0.90 0.48 6.78 1.04 1.98 3.02 7.87 3.08 0 1.00 0.85 0.632 Non-Liq. 3.0 2.7 0.00
66.44 20.25 17.81 0.25 1.39 1.71 130 4.296 2.418 0.613 1.60 0.87 0.49 7.10 1.02 1.14 2.16 8.21 2.98 0 1.00 0.85 0.629 Non-Liq. 3.2 2.6 0.00
66.93 20.40 19.06 0.28 1.49 1.83 130 4.328 2.435 0.610 1.71 0.86 0.49 7.65 1.11 1.28 2.39 8.77 2.97 0 1.00 0.85 0.626 Non-Liq. 3.2 2.7 0.00
67.42 20.55 21.75 0.32 1.47 2.08 130 4.360 2.452 0.607 1.66 0.85 0.49 8.96 1.29 1.24 2.53 10.10 2.90 0 1.00 0.85 0.623 Non-Liq. 3.3 3.0 0.00
67.91 20.70 17.17 0.27 1.59 1.64 130 4.392 2.468 0.604 1.86 0.88 0.47 6.57 0.98 1.40 2.38 7.67 3.04 0 1.00 0.84 0.621 Non-Liq. 3.0 2.5 0.00
68.41 20.85 17.67 0.25 1.39 1.69 130 4.424 2.485 0.601 1.62 0.87 0.48 6.82 1.00 1.14 2.14 7.93 3.00 0 1.00 0.84 0.618 Non-Liq. 3.1 2.5 0.00
68.90 21.00 20.21 0.28 1.40 1.94 130 4.456 2.501 0.598 1.60 0.85 0.48 8.03 1.16 1.15 2.31 9.16 2.93 0 1.00 0.84 0.615 Non-Liq. 3.3 2.8 0.00
69.39 21.15 20.79 0.33 1.60 1.99 130 4.488 2.518 0.595 1.82 0.86 0.47 8.20 1.22 1.40 2.62 9.33 2.95 0 1.00 0.84 0.613 Non-Liq. 3.2 2.9 0.00
69.88 21.30 72.33 0.58 0.81 6.93 130 4.520 2.535 0.593 0.84 0.66 0.56 37.13 6.41 0.39 6.80 54.13 2.22 0 1.41 0.84 0.610 Non-Liq. 4.7 11.6 0.00
70.37 21.45 117.30 0.90 0.77 11.23 130 4.552 2.551 0.590 0.78 0.60 0.59 64.01 10.77 0.34 11.11 92.05 2.00 0 1.41 0.84 0.608 Non-Liq. 5.1 18.1 0.00
70.87 21.60 35.56 0.66 1.86 3.41 130 4.584 2.568 0.587 2.00 0.80 0.49 15.31 2.27 1.72 4.00 16.50 2.75 0 1.00 0.84 0.606 Non-Liq. 3.6 4.5 0.00
71.36 21.75 18.44 0.26 1.40 1.77 130 4.616 2.585 0.585 1.63 0.87 0.46 6.89 1.02 1.14 2.17 8.02 3.00 0 1.00 0.84 0.603 Non-Liq. 3.1 2.6 0.00
71.85 21.90 18.04 0.19 1.05 1.73 130 4.648 2.601 0.582 1.23 0.86 0.46 6.76 0.96 0.70 1.66 7.90 2.95 0 1.00 0.84 0.601 Non-Liq. 3.2 2.4 0.00
72.34 22.05 30.84 0.36 1.16 2.95 130 4.680 2.618 0.580 1.26 0.79 0.49 13.06 1.81 0.83 2.64 14.27 2.70 0 1.00 0.83 0.599 Non-Liq. 3.7 3.8 0.00
72.83 22.20 27.99 0.46 1.63 2.68 130 4.712 2.635 0.578 1.80 0.82 0.47 11.29 1.68 1.43 3.11 12.47 2.83 0 1.00 0.83 0.597 Non-Liq. 3.5 3.6 0.00
73.33 22.35 22.11 0.34 1.56 2.12 130 4.744 2.651 0.575 1.77 0.85 0.46 8.40 1.27 1.34 2.60 9.54 2.94 0 1.00 0.83 0.595 Non-Liq. 3.2 2.9 0.00
73.82 22.50 20.03 0.31 1.57 1.92 130 4.776 2.668 0.573 1.81 0.87 0.45 7.36 1.12 1.35 2.48 8.48 2.99 0 1.00 0.83 0.592 Non-Liq. 3.1 2.7 0.00
74.31 22.65 81.97 1.18 1.44 7.85 130 4.808 2.684 0.571 1.49 0.69 0.53 39.40 5.52 1.19 6.71 40.89 2.34 0 1.00 0.83 0.590 Non-Liq. 4.4 9.2 0.00
74.80 22.80 208.28 3.08 1.48 19.95 130 4.840 2.701 0.569 1.50 0.60 0.57 110.97 15.06 1.23 16.29 1.08 112.43 1.99 1 82 1.29 1.00 145.3 0.69 0.365 0.588 0.43 5.1 22.1 5.5 27.6 1.03

2/25/2022 CPT Liquefy with TwoThirds PGAm Correction for Dry Sands 3of 3



101 Garden Street            Project No: 305172-001 Method Used: 1 1998 NCEER (Robertson & Wride)

Settlement Analysis using Tokimatsu & Seed (1987), clean sand Qc1n/N1(60) ratio =5 Plot Limiting Ic:

Sounding: CPT-1 Earthquake Magnitude: 7 PGA, g: 1.06 Calc GWT (feet):  6.0 1 2.6

                                                                                                                                                                                                                                 

Total Thickness of Liquefiable Layers:   16.7 feet Estimated Total Ground Subsidence (Settlement):   3.0  inches

EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE
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3 avg increment =0.15m Qc1n/N1(60): 5 Method Used: 1998 NCEER (Robertson & Wride)

Limiting Ic: Ignore 1st/last increment into sand/silt soils: 0

Sounding: CPT-1 Earthquake Magnitude: 7 PGA, g: 1.06

EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE
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CPT-LIQUEFY.XLS - A SPREADSHEET FOR EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL USING CPT DATA
Developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest

Project: 101 Garden Street Liquefaction Analysis using 1998 NCEER (Robertson & Wride) method Total

Job No: 305172-001 Settlement Analysis using Tokimatsu & Seed (1987), clean sand Qc1n/N1(60) ratio =5 Liquefied

Date: Thickness

Sounding: CPT-2 Plot: 2 (feet)

EARTHQUAKE INFORMATION: Method Used: 1 1998 NCEER (Robertson & Wride) 12.3

Magnitude: 7 7.5 Averaging Increment: 3 0.15 m Ignore 1st/last increment into sand/silt soils: 1 yes Use Moss @ PL: 15% Total

PGA, g: 1.060 0.89 Induced CSR (M=7.5)  = 0.65*PGA*(po/p'o)*rd/MSF Ignore/remediate upper: 0.0 m Use Tokimatsu & Seed (0) or Ishihara &Yoshmine (1): 0 Induced

MSF: 1.19 Clean Sand Qc1n  = CQ*KC*KH*Qc Unit Weight of unsaturated soils: 115 pcf Required SF: 1.30 Max N1(60) - post liquefied: 5.5 Subsidence

GWT, feet: 6.0 SF = CRR7.5*K/CSR Unit Weight of saturated soils: 130 pcf Min SF of Liquefiable Layers: 0.16 Max N1(60) - non liquefied: 5.0 (inches)

Calc GWT, feet: 6.0 0.50 Limiting Ic for liquefiable soils: 2.60 Limiting Ic for KH: 2.6 Avg SF of Liquefiable Layers: 0.23 2.4

Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)

0.49 0.15 180.26 0.69 0.39 17.26 115 0.028 0.028 1.000 0.39 0.50 1.70 289.60 29.35 0.00 29.35 1.00 289.65 1.29 1 100 1.00 1.00 289.6 1.00 Infin. 0.385 Non-Liq. 5.5 52.4 5.0 57.4 0.02
0.98 0.30 375.06 1.32 0.35 35.92 115 0.057 0.057 1.000 0.35 0.50 1.70 602.56 61.06 0.00 61.06 1.00 602.65 1.03 1 100 1.00 1.00 602.6 1.00 Infin. 0.385 Non-Liq. 5.5 108.9 5.0 113.9 0.00
1.48 0.45 326.25 4.31 1.32 31.24 115 0.085 0.085 0.999 1.32 0.50 1.70 524.08 53.11 0.90 54.01 1.02 524.22 1.54 1 100 1.00 1.00 524.2 1.00 Infin. 0.385 Non-Liq. 6.0 87.5 5.0 92.5 0.01
1.97 0.60 354.22 4.64 1.31 33.92 115 0.113 0.113 0.997 1.31 0.50 1.70 568.98 57.66 0.89 58.55 1.02 569.16 1.52 1 100 1.00 1.00 569.2 1.00 Infin. 0.384 Non-Liq. 6.0 94.4 5.0 99.4 0.01
2.46 0.75 145.79 3.89 2.67 13.96 115 0.141 0.141 0.996 2.67 0.60 1.70 234.03 23.73 2.38 26.10 1.10 234.26 1.98 1 100 1.28 1.00 298.9 1.00 Infin. 0.384 Non-Liq. 5.1 45.8 5.0 50.8 0.03
2.95 0.90 46.16 2.61 5.66 4.42 115 0.170 0.170 0.995 5.68 0.77 1.70 73.90 7.51 4.93 12.44 1.66 74.17 2.54 1 64 2.99 1.00 221.7 1.00 Infin. 0.383 Non-Liq. 4.0 18.4 5.0 23.4 0.23
3.44 1.05 33.06 1.36 4.12 3.17 130 0.202 0.202 0.994 4.14 0.77 1.70 52.80 5.38 3.96 9.34 1.74 53.12 2.54 1 51 2.95 1.00 156.9 1.00 0.439 0.383 Non-Liq. 4.0 13.2 5.0 18.2 0.48
3.94 1.20 30.11 0.66 2.19 2.88 130 0.234 0.234 0.993 2.21 0.72 1.70 48.01 4.90 1.85 6.75 1.38 48.39 2.38 1 47 2.22 1.00 107.3 1.00 0.195 0.382 Non-Liq. 4.3 11.1 5.0 16.1 0.68
4.43 1.35 22.94 0.41 1.80 2.20 130 0.266 0.266 0.992 1.83 0.73 1.70 36.43 3.73 1.43 5.16 36.86 2.42 0 1.00 1.00 0.382 Non-Liq. 4.3 8.6 0.00
4.92 1.50 10.34 0.41 4.00 0.99 130 0.298 0.298 0.990 4.11 0.88 1.70 16.13 1.68 3.82 5.51 16.61 2.91 0 1.00 1.00 0.381 Non-Liq. 3.3 5.0 0.00
5.41 1.65 10.37 0.33 3.21 0.99 130 0.330 0.330 0.989 3.31 0.86 1.70 16.14 1.69 2.96 4.65 16.67 2.85 0 1.00 1.00 0.381 Non-Liq. 3.4 4.9 0.00
5.91 1.80 11.29 0.30 2.65 1.08 130 0.362 0.362 0.988 2.73 0.84 1.70 17.55 1.84 2.34 4.18 18.14 2.77 0 1.00 1.00 0.381 Non-Liq. 3.6 5.1 0.00
6.40 1.95 6.91 0.24 3.47 0.66 130 0.394 0.389 0.987 3.68 0.92 1.70 10.48 1.12 3.71 4.84 11.10 3.03 0 1.00 1.00 0.577 Non-Liq. 3.1 3.6 0.00
6.89 2.10 8.41 0.18 2.13 0.81 130 0.426 0.406 0.986 2.24 0.86 1.70 12.86 1.37 2.06 3.43 13.51 2.83 0 1.00 1.00 0.598 Non-Liq. 3.5 3.9 0.00
7.38 2.25 10.22 0.24 2.37 0.98 130 0.458 0.422 0.985 2.47 0.85 1.70 15.74 1.66 2.39 4.05 16.42 2.79 0 1.00 1.00 0.617 Non-Liq. 3.5 4.6 0.00
7.87 2.40 5.02 0.18 3.64 0.48 130 0.490 0.439 0.984 3.98 0.97 1.70 7.36 0.82 4.04 4.85 8.06 3.18 0 1.00 1.00 0.634 Non-Liq. 2.8 2.9 0.00
8.37 2.55 4.09 0.07 1.76 0.39 130 0.522 0.456 0.983 1.98 0.95 1.70 5.84 0.67 1.64 2.30 6.57 3.10 0 1.00 1.00 0.650 Non-Liq. 2.9 2.2 0.00
8.86 2.70 5.53 0.10 1.79 0.53 130 0.554 0.472 0.982 1.96 0.91 1.70 8.13 0.90 1.68 2.59 8.89 2.97 0 1.00 1.00 0.665 Non-Liq. 3.2 2.8 0.00
9.35 2.85 19.89 0.23 1.18 1.90 130 0.586 0.489 0.981 1.21 0.73 1.70 31.18 3.09 0.89 3.97 32.08 2.37 0 1.00 1.00 0.679 Non-Liq. 4.4 7.3 0.00
9.84 3.00 29.03 0.38 1.31 2.78 130 0.618 0.505 0.979 1.34 0.70 1.68 45.26 4.13 1.07 5.20 1.26 46.06 2.26 1 45 1.82 1.00 84.0 1.00 0.135 0.691 0.20 4.6 10.1 5.5 15.6 1.89
10.33 3.15 48.36 0.51 1.05 4.63 130 0.650 0.522 0.978 1.06 0.63 1.56 70.62 6.55 0.73 7.28 1.11 71.39 2.05 1 63 1.36 1.00 97.4 1.00 0.166 0.703 0.24 5.0 14.3 5.2 19.5 1.56
10.83 3.30 59.61 0.54 0.91 5.71 130 0.682 0.539 0.977 0.92 0.60 1.50 83.67 7.92 0.55 8.46 1.07 84.44 1.95 1 70 1.24 1.00 104.5 1.00 0.186 0.714 0.26 5.2 16.3 4.6 20.9 1.46
11.32 3.45 55.59 0.53 0.95 5.32 130 0.714 0.555 0.976 0.96 0.61 1.48 77.15 7.29 0.60 7.89 1.08 77.93 1.99 1 66 1.28 1.00 100.0 1.00 0.173 0.725 0.24 5.1 15.3 4.7 20.0 1.52
11.81 3.60 57.05 0.48 0.84 5.46 130 0.746 0.572 0.975 0.84 0.60 1.45 77.24 7.45 0.45 7.90 1.06 78.02 1.95 1 67 1.24 1.00 97.1 1.00 0.165 0.734 0.22 5.2 15.1 4.3 19.4 1.57
12.30 3.75 50.56 0.34 0.67 4.84 130 0.778 0.589 0.974 0.67 0.60 1.42 67.13 6.71 0.23 6.93 67.92 1.95 0 1.00 1.00 0.744 Non-Liq. 5.2 13.1 0.00
12.80 3.90 14.73 0.26 1.78 1.41 130 0.810 0.605 0.973 1.85 0.81 1.57 21.00 2.00 1.73 3.73 21.90 2.61 0 1.00 1.00 0.752 Non-Liq. 3.9 5.6 0.00
13.29 4.05 5.10 0.18 3.54 0.49 130 0.842 0.622 0.972 4.03 0.99 1.69 7.17 0.79 4.12 4.90 8.16 3.19 0 1.00 1.00 0.760 Non-Liq. 2.8 3.0 0.00
13.78 4.20 5.96 0.17 2.83 0.57 130 0.874 0.638 0.971 3.17 0.96 1.62 8.17 0.88 3.17 4.05 9.14 3.08 0 1.00 1.00 0.768 Non-Liq. 3.0 3.1 0.00
14.27 4.35 37.63 0.26 0.70 3.60 130 0.906 0.655 0.970 0.71 0.64 1.36 47.54 6.05 0.27 6.32 61.17 2.09 0 1.26 1.00 0.775 Non-Liq. 4.9 12.5 0.00
14.76 4.50 28.28 0.43 1.52 2.71 130 0.938 0.672 0.969 1.56 0.73 1.39 36.38 4.33 1.39 5.73 47.12 2.37 0 1.26 1.00 0.781 Non-Liq. 4.4 10.8 0.00
15.26 4.65 9.52 0.42 4.43 0.91 130 0.969 0.688 0.968 4.78 0.94 1.50 12.50 1.20 5.38 6.58 13.47 3.04 0 1.00 1.00 0.788 Non-Liq. 3.1 4.4 0.00
15.75 4.80 13.24 0.36 2.75 1.27 130 1.001 0.705 0.967 2.91 0.87 1.42 16.83 1.62 3.09 4.70 17.77 2.81 0 1.00 1.00 0.793 Non-Liq. 3.5 5.1 0.00
16.24 4.95 42.38 0.47 1.11 4.06 130 1.033 0.722 0.966 1.13 0.67 1.29 50.83 5.26 0.84 6.11 55.40 2.18 0 1.07 1.00 0.799 Non-Liq. 4.7 11.7 0.00
16.73 5.10 42.42 0.44 1.03 4.06 130 1.065 0.738 0.965 1.05 0.66 1.27 50.02 5.23 0.74 5.97 1.14 54.53 2.16 1 52 1.58 1.07 86.2 1.00 0.140 0.804 0.17 4.8 11.4 5.5 16.9 1.78
17.22 5.25 39.73 0.47 1.17 3.80 130 1.097 0.755 0.964 1.20 0.68 1.26 46.36 4.83 0.93 5.76 1.19 50.63 2.22 1 49 1.72 1.07 87.2 1.00 0.142 0.809 0.18 4.6 10.9 5.5 16.4 1.83
17.72 5.40 57.43 0.45 0.78 5.50 130 1.129 0.772 0.962 0.79 0.61 1.21 64.95 6.93 0.38 7.31 1.05 70.54 2.00 1 62 1.30 1.07 91.5 1.00 0.151 0.814 0.19 5.1 13.9 4.4 18.3 1.67
18.21 5.55 26.56 0.38 1.43 2.54 130 1.161 0.788 0.961 1.47 0.74 1.24 30.32 3.19 1.29 4.48 33.48 2.42 0 1.07 1.00 0.818 Non-Liq. 4.3 7.9 0.00
18.70 5.70 7.75 0.31 4.04 0.74 130 1.193 0.805 0.960 4.50 0.97 1.30 8.55 0.90 4.90 5.80 9.55 3.15 0 1.00 1.00 0.822 Non-Liq. 2.8 3.4 0.00
19.19 5.85 6.07 0.18 2.89 0.58 130 1.225 0.821 0.959 3.34 0.98 1.28 6.35 0.72 3.31 4.03 7.34 3.19 0 1.00 1.00 0.826 Non-Liq. 2.8 2.7 0.00
19.69 6.00 6.11 0.14 2.31 0.58 130 1.257 0.838 0.958 2.68 0.96 1.25 6.23 0.71 2.51 3.23 7.22 3.14 0 1.00 1.00 0.830 Non-Liq. 2.9 2.5 0.00
20.18 6.15 6.85 0.14 1.99 0.66 130 1.289 0.855 0.956 2.27 0.94 1.22 6.92 0.78 2.07 2.85 7.91 3.07 0 1.00 1.00 0.833 Non-Liq. 3.0 2.6 0.00
20.67 6.30 12.92 0.20 1.55 1.24 130 1.321 0.871 0.955 1.66 0.84 1.18 13.40 1.41 1.46 2.87 14.37 2.75 0 1.00 1.00 0.837 Non-Liq. 3.6 4.0 0.00
21.16 6.45 10.76 0.26 2.45 1.03 130 1.353 0.888 0.954 2.67 0.90 1.17 10.92 1.16 2.72 3.88 11.90 2.94 0 1.00 1.00 0.840 Non-Liq. 3.3 3.7 0.00
21.65 6.60 7.89 0.21 2.62 0.76 130 1.385 0.905 0.952 2.96 0.94 1.16 7.65 0.85 2.96 3.81 8.64 3.09 0 1.00 1.00 0.843 Non-Liq. 3.0 2.9 0.00
22.15 6.75 7.20 0.14 1.94 0.69 130 1.417 0.921 0.951 2.22 0.94 1.14 6.76 0.77 2.01 2.78 7.75 3.07 0 1.00 1.00 0.845 Non-Liq. 3.0 2.6 0.00
22.64 6.90 6.58 0.13 1.94 0.63 130 1.449 0.938 0.950 2.26 0.95 1.12 5.98 0.70 2.01 2.71 6.97 3.12 0 1.00 1.00 0.848 Non-Liq. 2.9 2.4 0.00
23.13 7.05 6.75 0.14 2.01 0.65 130 1.481 0.955 0.948 2.34 0.95 1.10 6.04 0.70 2.12 2.82 7.03 3.12 0 1.00 1.00 0.850 Non-Liq. 2.9 2.4 0.00

O
ve

rid
e

2/25/2022

2/25/2022 CPT Liquefy with TwoThirds PGAm Correction for Dry Sands 1of 3



Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)O

ve
rid

e

23.62 7.20 10.85 0.17 1.59 1.04 130 1.513 0.971 0.946 1.75 0.87 1.08 10.06 1.11 1.53 2.64 11.05 2.87 0 1.00 1.00 0.852 Non-Liq. 3.4 3.3 0.00
24.11 7.35 9.92 0.25 2.50 0.95 130 1.545 0.988 0.945 2.78 0.92 1.06 8.99 1.00 2.80 3.80 9.99 3.02 0 1.00 1.00 0.854 Non-Liq. 3.1 3.2 0.00
24.61 7.50 41.46 0.30 0.72 3.97 130 1.577 1.004 0.943 0.74 0.66 1.03 39.57 6.46 0.30 6.77 64.07 2.16 0 1.58 1.00 0.856 Non-Liq. 4.8 13.5 0.00
25.10 7.65 18.81 0.38 2.00 1.80 130 1.609 1.021 0.941 2.11 0.82 1.03 17.32 1.84 2.10 3.94 18.31 2.71 0 1.00 1.00 0.857 Non-Liq. 3.7 5.0 0.00
25.59 7.80 10.51 0.36 3.42 1.01 130 1.641 1.038 0.940 3.80 0.94 1.02 9.11 1.02 4.10 5.11 10.11 3.09 0 1.00 1.00 0.859 Non-Liq. 3.0 3.4 0.00
26.08 7.95 9.66 0.25 2.59 0.93 130 1.673 1.054 0.938 2.90 0.93 1.00 8.16 0.93 2.93 3.85 9.16 3.06 0 1.00 1.00 0.860 Non-Liq. 3.0 3.0 0.00
26.57 8.10 8.10 0.21 2.56 0.78 130 1.705 1.071 0.936 2.95 0.95 0.99 6.57 0.77 2.89 3.66 7.57 3.15 0 1.00 1.00 0.861 Non-Liq. 2.8 2.7 0.00
27.07 8.25 8.49 0.19 2.24 0.81 130 1.737 1.088 0.934 2.57 0.94 0.97 6.82 0.80 2.44 3.24 7.82 3.10 0 1.00 0.99 0.862 Non-Liq. 2.9 2.7 0.00
27.56 8.40 12.50 0.22 1.77 1.20 130 1.769 1.104 0.932 1.94 0.87 0.96 10.38 1.16 1.79 2.95 11.38 2.88 0 1.00 0.99 0.863 Non-Liq. 3.4 3.4 0.00
28.05 8.55 15.73 0.32 2.06 1.51 130 1.801 1.121 0.930 2.22 0.85 0.95 13.14 1.46 2.19 3.65 14.15 2.83 0 1.00 0.99 0.863 Non-Liq. 3.5 4.1 0.00
28.54 8.70 85.91 0.50 0.58 8.23 130 1.833 1.137 0.928 0.59 0.57 0.96 76.89 11.15 0.11 11.26 109.63 1.87 0 1.41 0.99 0.864 Non-Liq. 5.3 20.5 0.00
29.04 8.85 60.84 0.78 1.28 5.83 130 1.865 1.154 0.925 1.30 0.67 0.94 53.25 7.89 1.09 8.99 76.36 2.20 0 1.41 0.98 0.864 Non-Liq. 4.7 16.2 0.00
29.53 9.00 20.08 0.79 3.92 1.92 130 1.897 1.171 0.923 4.17 0.88 0.91 16.36 1.83 4.81 6.64 17.37 2.91 0 1.00 0.98 0.864 Non-Liq. 3.3 5.3 0.00
30.02 9.15 28.66 0.49 1.71 2.74 130 1.929 1.187 0.920 1.78 0.77 0.91 23.75 2.99 1.69 4.68 28.56 2.56 0 1.15 0.98 0.864 Non-Liq. 4.0 7.2 0.00
30.51 9.30 9.49 0.26 2.75 0.91 130 1.961 1.204 0.918 3.15 0.94 0.89 6.93 0.83 3.15 3.99 7.94 3.14 0 1.00 0.97 0.864 Non-Liq. 2.9 2.8 0.00
31.00 9.45 9.99 0.20 1.96 0.96 130 1.993 1.221 0.915 2.23 0.91 0.88 7.27 0.86 2.05 2.92 8.28 3.04 0 1.00 0.97 0.863 Non-Liq. 3.0 2.7 0.00
31.50 9.60 35.32 0.49 1.40 3.38 130 2.025 1.237 0.913 1.45 0.74 0.89 28.71 3.35 1.26 4.61 31.87 2.44 0 1.07 0.97 0.863 Non-Liq. 4.2 7.5 0.00
31.99 9.75 63.31 0.78 1.24 6.06 130 2.057 1.254 0.910 1.26 0.66 0.89 52.41 6.04 1.04 7.07 1.17 57.28 2.19 1 54 1.65 1.07 94.6 0.95 0.159 0.862 0.17 4.7 12.2 5.5 17.7 1.73
32.48 9.90 45.92 1.05 2.28 4.40 130 2.089 1.271 0.907 2.34 0.75 0.87 36.81 4.38 2.49 6.88 1.57 40.55 2.48 1 39 2.67 1.07 108.3 0.96 0.198 0.861 0.22 4.1 9.8 5.5 15.3 1.95
32.97 10.05 43.96 1.27 2.89 4.21 130 2.121 1.287 0.904 2.98 0.77 0.86 34.66 4.19 3.36 7.55 1.80 38.25 2.57 1 37 3.14 1.07 120.1 0.96 0.241 0.860 0.27 4.0 9.6 5.5 15.1 1.96
33.46 10.20 39.65 1.00 2.52 3.80 130 2.153 1.304 0.901 2.60 0.77 0.85 30.84 3.74 2.83 6.57 34.16 2.57 0 1.07 0.96 0.859 Non-Liq. 4.0 8.6 0.00
33.96 10.35 23.89 0.63 2.62 2.29 130 2.185 1.320 0.898 2.77 0.83 0.83 17.74 2.06 2.97 5.03 18.78 2.77 0 1.00 0.96 0.858 Non-Liq. 3.6 5.3 0.00
34.45 10.50 76.86 0.77 1.01 7.36 130 2.217 1.337 0.894 1.03 0.63 0.86 61.59 8.40 0.71 9.11 79.26 2.08 0 1.26 0.95 0.857 Non-Liq. 4.9 16.1 0.00
34.94 10.65 113.70 1.18 1.04 10.89 130 2.249 1.354 0.891 1.05 0.59 0.86 91.78 12.49 0.75 13.25 1.06 117.45 1.95 1 84 1.24 1.26 146.0 0.91 0.369 0.855 0.39 5.2 22.7 5.5 28.2 1.03
35.43 10.80 59.01 1.08 1.83 5.65 130 2.281 1.370 0.888 1.87 0.71 0.83 45.37 6.46 1.86 8.32 58.74 2.35 0 1.26 0.95 0.853 Non-Liq. 4.4 13.3 0.00
35.93 10.95 24.35 0.61 2.51 2.33 130 2.313 1.387 0.884 2.67 0.83 0.80 17.33 2.05 2.82 4.87 18.38 2.77 0 1.00 0.95 0.852 Non-Liq. 3.6 5.1 0.00
36.42 11.10 68.60 0.49 0.71 6.57 130 2.345 1.404 0.880 0.73 0.62 0.84 53.31 5.72 0.30 6.02 54.62 2.05 0 1.00 0.95 0.850 Non-Liq. 5.0 11.0 0.00
36.91 11.25 92.46 0.78 0.84 8.85 130 2.377 1.420 0.877 0.86 0.60 0.84 72.13 7.77 0.48 8.25 1.06 73.25 1.98 1 64 1.28 1.00 93.5 0.92 0.156 0.847 0.17 5.1 14.3 4.4 18.7 1.64
37.40 11.40 115.94 0.93 0.81 11.10 130 2.409 1.437 0.873 0.82 0.57 0.84 90.84 9.74 0.43 10.16 1.04 91.98 1.89 1 73 1.18 1.00 108.4 0.88 0.198 0.845 0.21 5.3 17.4 4.3 21.7 1.42
37.89 11.55 100.40 0.89 0.89 9.61 130 2.441 1.454 0.869 0.90 0.60 0.83 77.40 8.39 0.54 8.93 1.06 78.53 1.97 1 67 1.26 1.00 99.2 0.91 0.171 0.843 0.18 5.1 15.3 4.6 19.8 1.55
38.39 11.70 50.25 1.02 2.02 4.81 130 2.473 1.470 0.865 2.09 0.74 0.78 36.19 4.22 2.12 6.35 1.50 37.28 2.45 1 36 2.55 1.00 94.9 0.94 0.160 0.840 0.18 4.2 8.9 5.5 14.4 2.03
38.88 11.85 70.08 0.98 1.39 6.71 130 2.505 1.487 0.861 1.42 0.67 0.80 51.60 5.85 1.24 7.09 1.21 52.72 2.23 1 50 1.74 1.00 92.0 0.90 0.152 0.838 0.16 4.6 11.4 5.5 16.9 1.79
39.37 12.00 57.43 0.97 1.69 5.50 130 2.537 1.503 0.857 1.73 0.71 0.78 41.21 4.77 1.65 6.43 1.35 42.32 2.36 1 41 2.16 1.00 91.2 0.93 0.151 0.835 0.17 4.4 9.7 5.5 15.2 1.95
39.86 12.15 40.62 0.91 2.24 3.89 130 2.569 1.520 0.852 2.33 0.77 0.76 27.96 3.35 2.43 5.77 29.05 2.57 0 1.00 0.93 0.832 Non-Liq. 4.0 7.3 0.00
40.35 12.30 16.89 0.56 3.33 1.62 130 2.601 1.537 0.848 3.67 0.90 0.71 10.36 1.33 3.94 5.27 11.40 3.03 0 1.00 0.93 0.829 Non-Liq. 3.1 3.7 0.00
40.85 12.45 51.13 0.52 1.03 4.90 130 2.633 1.553 0.843 1.06 0.68 0.77 36.02 4.68 0.73 5.41 42.82 2.28 0 1.15 0.93 0.826 Non-Liq. 4.5 9.5 0.00
41.34 12.60 57.21 0.72 1.26 5.48 130 2.665 1.570 0.839 1.29 0.69 0.76 40.08 5.30 1.05 6.35 1.20 47.51 2.29 1 46 1.93 1.15 91.6 0.92 0.151 0.823 0.17 4.5 10.5 5.5 16.0 1.87
41.83 12.75 63.87 0.76 1.19 6.12 130 2.697 1.587 0.834 1.22 0.67 0.76 44.83 5.91 0.96 6.86 1.16 52.99 2.24 1 50 1.77 1.15 93.7 0.89 0.156 0.819 0.17 4.6 11.5 5.5 17.0 1.78
42.32 12.90 48.65 0.53 1.09 4.66 130 2.729 1.603 0.830 1.13 0.70 0.75 33.28 4.39 0.82 5.21 39.67 2.33 0 1.15 0.92 0.816 Non-Liq. 4.4 8.9 0.00
42.81 13.05 15.94 0.24 1.51 1.53 130 2.761 1.620 0.825 1.68 0.86 0.69 9.40 1.17 1.39 2.56 10.46 2.89 0 1.00 0.92 0.812 Non-Liq. 3.4 3.1 0.00
43.31 13.20 16.88 0.18 1.04 1.62 130 2.793 1.637 0.820 1.15 0.83 0.70 10.05 1.21 0.74 1.95 11.13 2.78 0 1.00 0.92 0.809 Non-Liq. 3.6 3.1 0.00
43.80 13.35 67.70 0.43 0.64 6.48 130 2.825 1.653 0.816 0.65 0.62 0.76 47.26 6.48 0.19 6.67 61.26 2.07 0 1.26 0.91 0.805 Non-Liq. 4.9 12.4 0.00
44.29 13.50 109.70 0.63 0.58 10.51 130 2.857 1.670 0.811 0.58 0.56 0.77 79.02 10.63 0.10 10.73 1.01 101.47 1.86 1 77 1.15 1.26 116.7 0.83 0.228 0.801 0.24 5.4 18.9 4.4 23.3 1.30
44.78 13.65 56.56 0.47 0.83 5.42 130 2.889 1.686 0.806 0.85 0.66 0.73 38.07 5.41 0.45 5.86 49.62 2.21 0 1.26 0.91 0.797 Non-Liq. 4.7 10.6 0.00
45.28 13.80 28.88 0.39 1.34 2.77 130 2.921 1.703 0.801 1.43 0.78 0.69 17.74 2.15 1.16 3.30 18.86 2.61 0 1.00 0.91 0.793 Non-Liq. 3.9 4.9 0.00
45.77 13.95 88.36 0.74 0.84 8.46 130 2.953 1.720 0.796 0.86 0.61 0.74 60.75 8.60 0.47 9.06 78.34 2.04 0 1.26 0.91 0.789 Non-Liq. 5.0 15.7 0.00
46.26 14.10 110.78 1.08 0.97 10.61 130 2.985 1.736 0.791 0.99 0.60 0.74 76.48 10.97 0.65 11.62 1.06 98.25 2.00 1 76 1.30 1.26 127.5 0.82 0.273 0.785 0.28 5.1 19.3 5.5 24.8 1.21
46.75 14.25 54.58 0.95 1.74 5.23 130 3.017 1.753 0.786 1.80 0.73 0.69 34.62 5.39 1.70 7.08 45.23 2.43 0 1.26 0.90 0.781 Non-Liq. 4.2 10.7 0.00
47.24 14.40 15.11 0.52 3.45 1.45 130 3.049 1.770 0.781 3.91 0.93 0.62 7.82 1.10 4.02 5.12 8.86 3.15 0 1.00 0.90 0.777 Non-Liq. 2.8 3.1 0.00
47.74 14.55 77.22 0.49 0.63 7.39 130 3.081 1.786 0.776 0.65 0.61 0.73 51.73 7.96 0.18 8.14 74.50 2.04 0 1.41 0.90 0.773 Non-Liq. 5.0 14.9 0.00
48.23 14.70 37.05 0.60 1.61 3.55 130 3.113 1.803 0.771 1.69 0.76 0.67 22.17 3.89 1.50 5.39 32.79 2.57 0 1.41 0.90 0.769 Non-Liq. 4.0 8.3 0.00
48.72 14.85 22.08 0.33 1.52 2.11 130 3.145 1.819 0.766 1.65 0.82 0.64 12.25 1.56 1.38 2.94 13.35 2.78 0 1.00 0.90 0.765 Non-Liq. 3.6 3.8 0.00
49.21 15.00 14.90 0.16 1.08 1.43 130 3.177 1.836 0.761 1.24 0.85 0.62 7.71 0.97 0.79 1.77 8.79 2.90 0 1.00 0.90 0.760 Non-Liq. 3.3 2.6 0.00
49.70 15.15 14.78 0.15 1.01 1.42 130 3.209 1.853 0.756 1.16 0.85 0.62 7.58 0.95 0.69 1.65 8.67 2.89 0 1.00 0.89 0.756 Non-Liq. 3.3 2.6 0.00
50.20 15.30 32.67 0.45 1.38 3.13 130 3.241 1.869 0.751 1.46 0.77 0.65 18.78 2.96 1.19 4.15 25.19 2.60 0 1.26 0.89 0.752 Non-Liq. 3.9 6.4 0.00
50.69 15.45 44.61 0.90 2.01 4.27 130 3.273 1.886 0.746 2.10 0.76 0.64 25.98 4.25 2.04 6.29 34.30 2.57 0 1.26 0.89 0.747 Non-Liq. 4.0 8.6 0.00
51.18 15.60 21.19 0.81 3.83 2.03 130 3.305 1.903 0.741 4.21 0.90 0.59 10.74 1.55 4.49 6.04 11.80 3.06 0 1.00 0.89 0.743 Non-Liq. 3.0 3.9 0.00
51.67 15.75 95.76 0.96 1.00 9.17 130 3.337 1.919 0.736 1.02 0.63 0.69 61.10 9.05 0.68 9.73 78.83 2.09 0 1.26 0.89 0.739 Non-Liq. 4.9 16.0 0.00
52.17 15.90 153.66 1.68 1.09 14.71 130 3.369 1.936 0.731 1.10 0.58 0.70 100.79 14.97 0.79 15.76 1.05 129.07 1.94 1 87 1.22 1.26 158.0 0.79 0.447 0.735 0.48 5.2 24.8 5.5 30.3 0.78
52.66 16.05 114.66 2.21 1.93 10.98 130 3.401 1.953 0.726 1.96 0.66 0.67 70.96 11.44 1.91 13.35 91.28 2.22 0 1.26 0.88 0.730 Non-Liq. 4.7 19.6 0.00
53.15 16.20 32.07 1.70 5.31 3.07 130 3.433 1.969 0.721 5.65 0.88 0.58 16.43 2.47 6.02 8.49 17.51 3.00 0 1.00 0.88 0.726 Non-Liq. 3.1 5.6 0.00
53.64 16.35 12.42 0.57 4.62 1.19 130 3.465 1.986 0.716 5.49 0.99 0.54 5.29 0.84 5.50 6.34 6.30 3.37 0 1.00 0.88 0.722 Non-Liq. 2.4 2.6 0.00
54.13 16.50 13.00 0.16 1.24 1.24 130 3.497 2.002 0.712 1.47 0.89 0.57 5.89 0.79 0.99 1.79 6.96 3.04 0 1.00 0.88 0.718 Non-Liq. 3.1 2.3 0.00
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Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)O

ve
rid

e

54.63 16.65 15.20 0.22 1.43 1.46 130 3.529 2.019 0.707 1.65 0.88 0.57 7.07 0.96 1.24 2.20 8.15 2.99 0 1.00 0.88 0.714 Non-Liq. 3.1 2.6 0.00
55.12 16.80 26.55 0.39 1.45 2.54 130 3.561 2.036 0.702 1.57 0.80 0.59 13.68 1.79 1.27 3.06 14.82 2.73 0 1.00 0.88 0.709 Non-Liq. 3.7 4.1 0.00
55.61 16.95 24.11 0.46 1.90 2.31 130 3.593 2.052 0.698 2.08 0.84 0.57 11.98 1.64 1.86 3.50 13.09 2.84 0 1.00 0.88 0.705 Non-Liq. 3.4 3.8 0.00
56.10 17.10 42.13 0.75 1.77 4.03 130 3.625 2.069 0.693 1.86 0.77 0.60 22.66 3.47 1.69 5.16 27.47 2.59 0 1.15 0.87 0.701 Non-Liq. 3.9 7.0 0.00
56.59 17.25 104.34 1.77 1.69 9.99 130 3.656 2.086 0.689 1.73 0.66 0.64 61.57 9.15 1.58 10.72 1.17 72.41 2.22 1 63 1.73 1.15 125.2 0.82 0.262 0.697 0.31 4.6 15.6 5.5 21.1 1.44
57.09 17.40 115.89 2.21 1.90 11.10 130 3.688 2.102 0.684 1.94 0.66 0.63 68.13 10.29 1.86 12.15 1.18 79.98 2.23 1 68 1.73 1.15 138.5 0.81 0.327 0.693 0.38 4.6 17.2 5.5 22.7 1.33
57.58 17.55 67.97 1.38 2.04 6.51 130 3.720 2.119 0.680 2.10 0.73 0.60 37.61 5.84 2.03 7.87 44.75 2.44 0 1.15 0.87 0.689 Non-Liq. 4.2 10.6 0.00
58.07 17.70 17.32 0.50 2.90 1.66 130 3.752 2.136 0.675 3.31 0.91 0.53 7.56 1.14 3.16 4.30 8.62 3.12 0 1.00 0.87 0.686 Non-Liq. 2.9 3.0 0.00
58.56 17.85 23.84 0.37 1.57 2.28 130 3.784 2.152 0.671 1.73 0.83 0.56 11.39 1.55 1.41 2.96 12.52 2.82 0 1.00 0.87 0.682 Non-Liq. 3.5 3.6 0.00
59.06 18.00 17.46 0.49 2.78 1.67 130 3.816 2.169 0.667 3.17 0.91 0.52 7.52 1.14 2.99 4.13 8.59 3.11 0 1.00 0.87 0.678 Non-Liq. 2.9 3.0 0.00
59.55 18.15 19.57 0.35 1.81 1.87 130 3.848 2.185 0.663 2.04 0.86 0.53 8.77 1.25 1.72 2.96 9.88 2.95 0 1.00 0.86 0.674 Non-Liq. 3.2 3.1 0.00
60.04 18.30 14.15 0.28 1.99 1.36 130 3.880 2.202 0.659 2.35 0.92 0.51 5.77 0.86 1.94 2.80 6.83 3.14 0 1.00 0.86 0.671 Non-Liq. 2.9 2.4 0.00
60.53 18.45 14.44 0.26 1.79 1.38 130 3.912 2.219 0.655 2.12 0.91 0.51 5.90 0.87 1.69 2.56 6.97 3.11 0 1.00 0.86 0.667 Non-Liq. 2.9 2.4 0.00
61.02 18.60 15.62 0.32 2.07 1.50 130 3.944 2.235 0.651 2.41 0.91 0.51 6.42 0.96 2.05 3.00 7.49 3.11 0 1.00 0.86 0.664 Non-Liq. 2.9 2.6 0.00
61.52 18.75 33.64 0.60 1.77 3.22 130 3.976 2.252 0.647 1.90 0.80 0.55 16.25 2.26 1.65 3.91 17.41 2.71 0 1.00 0.86 0.660 Non-Liq. 3.7 4.7 0.00
62.01 18.90 17.68 0.54 3.06 1.69 130 4.008 2.269 0.643 3.51 0.92 0.50 7.22 1.14 3.33 4.47 8.29 3.15 0 1.00 0.86 0.657 Non-Liq. 2.8 2.9 0.00
62.50 19.05 15.90 0.31 1.96 1.52 130 4.040 2.285 0.640 2.29 0.90 0.50 6.42 0.96 1.90 2.86 7.50 3.10 0 1.00 0.86 0.653 Non-Liq. 2.9 2.6 0.00
62.99 19.20 20.95 0.33 1.55 2.01 130 4.072 2.302 0.636 1.75 0.85 0.52 9.11 1.29 1.37 2.66 10.23 2.91 0 1.00 0.86 0.650 Non-Liq. 3.3 3.1 0.00
63.48 19.35 14.55 0.24 1.65 1.39 130 4.104 2.318 0.633 1.96 0.90 0.49 5.69 0.84 1.48 2.33 6.77 3.11 0 1.00 0.85 0.647 Non-Liq. 2.9 2.3 0.00
63.98 19.50 13.49 0.20 1.48 1.29 130 4.136 2.335 0.629 1.78 0.91 0.49 5.13 0.76 1.26 2.02 6.21 3.13 0 1.00 0.85 0.644 Non-Liq. 2.9 2.2 0.00
64.47 19.65 16.14 0.27 1.70 1.55 130 4.168 2.352 0.626 1.99 0.89 0.49 6.39 0.95 1.55 2.50 7.48 3.07 0 1.00 0.85 0.641 Non-Liq. 3.0 2.5 0.00
64.96 19.80 21.62 0.38 1.75 2.07 130 4.200 2.368 0.622 1.97 0.86 0.50 9.13 1.33 1.61 2.94 10.26 2.93 0 1.00 0.85 0.638 Non-Liq. 3.3 3.1 0.00
65.45 19.95 20.70 0.42 2.05 1.98 130 4.232 2.385 0.619 2.31 0.87 0.49 8.52 1.28 1.99 3.27 9.63 2.99 0 1.00 0.85 0.635 Non-Liq. 3.1 3.1 0.00
65.94 20.10 17.12 0.33 1.96 1.64 130 4.264 2.402 0.616 2.27 0.90 0.48 6.67 1.02 1.87 2.89 7.76 3.08 0 1.00 0.85 0.632 Non-Liq. 3.0 2.6 0.00
66.44 20.25 14.91 0.26 1.78 1.43 130 4.296 2.418 0.613 2.12 0.91 0.47 5.57 0.85 1.64 2.49 6.64 3.13 0 1.00 0.85 0.629 Non-Liq. 2.9 2.3 0.00
66.93 20.40 15.07 0.28 1.84 1.44 130 4.328 2.435 0.610 2.20 0.91 0.47 5.59 0.86 1.72 2.59 6.66 3.14 0 1.00 0.85 0.626 Non-Liq. 2.9 2.3 0.00
67.42 20.55 15.83 0.29 1.85 1.52 130 4.360 2.452 0.607 2.19 0.91 0.47 5.91 0.91 1.73 2.64 6.99 3.12 0 1.00 0.85 0.623 Non-Liq. 2.9 2.4 0.00
67.91 20.70 16.48 0.28 1.71 1.58 130 4.392 2.468 0.604 2.01 0.89 0.47 6.21 0.94 1.55 2.49 7.30 3.08 0 1.00 0.84 0.621 Non-Liq. 3.0 2.5 0.00
68.41 20.85 16.80 0.25 1.50 1.61 130 4.424 2.485 0.601 1.76 0.88 0.47 6.36 0.95 1.27 2.22 7.47 3.04 0 1.00 0.84 0.618 Non-Liq. 3.0 2.5 0.00
68.90 21.00 16.72 0.25 1.52 1.60 130 4.456 2.501 0.598 1.79 0.89 0.47 6.27 0.94 1.31 2.25 7.37 3.05 0 1.00 0.84 0.615 Non-Liq. 3.0 2.4 0.00
69.39 21.15 18.24 0.35 1.92 1.75 130 4.488 2.518 0.595 2.23 0.89 0.46 6.87 1.07 1.82 2.88 7.97 3.06 0 1.00 0.84 0.613 Non-Liq. 3.0 2.7 0.00
69.88 21.30 35.03 0.73 2.08 3.35 130 4.520 2.535 0.593 2.25 0.81 0.49 15.10 2.28 2.01 4.29 16.28 2.78 0 1.00 0.84 0.610 Non-Liq. 3.6 4.6 0.00
70.37 21.45 71.38 1.04 1.45 6.84 130 4.552 2.551 0.590 1.51 0.70 0.54 35.03 7.62 1.21 8.83 57.39 2.38 0 1.58 0.84 0.608 Non-Liq. 4.3 13.2 0.00
70.87 21.60 35.15 0.92 2.62 3.37 130 4.584 2.568 0.587 2.83 0.83 0.48 14.74 2.33 2.69 5.02 15.91 2.84 0 1.00 0.84 0.606 Non-Liq. 3.4 4.6 0.00
71.36 21.75 25.15 0.72 2.87 2.41 130 4.616 2.585 0.585 3.20 0.88 0.46 9.73 1.60 3.01 4.61 10.84 3.02 0 1.00 0.84 0.603 Non-Liq. 3.1 3.5 0.00
71.85 21.90 14.51 0.47 3.22 1.39 130 4.648 2.601 0.582 3.92 0.96 0.42 4.74 0.84 3.44 4.28 5.77 3.33 0 1.00 0.84 0.601 Non-Liq. 2.5 2.3 0.00
72.34 22.05 18.54 0.33 1.77 1.78 130 4.680 2.618 0.580 2.06 0.89 0.45 6.75 1.05 1.61 2.66 7.86 3.05 0 1.00 0.83 0.599 Non-Liq. 3.0 2.6 0.00
72.83 22.20 18.55 0.32 1.75 1.78 130 4.712 2.635 0.578 2.04 0.88 0.45 6.71 1.05 1.58 2.62 7.82 3.05 0 1.00 0.83 0.597 Non-Liq. 3.0 2.6 0.00
73.33 22.35 17.80 0.32 1.78 1.70 130 4.744 2.651 0.575 2.09 0.89 0.44 6.31 1.00 1.61 2.61 7.41 3.08 0 1.00 0.83 0.595 Non-Liq. 3.0 2.5 0.00
73.82 22.50 52.59 0.33 0.62 5.04 130 4.776 2.668 0.573 0.66 0.68 0.53 25.09 3.00 0.16 3.16 26.53 2.32 0 1.00 0.83 0.592 Non-Liq. 4.5 5.9 0.00
74.31 22.65 16.15 0.24 1.50 1.55 130 4.808 2.684 0.571 1.80 0.90 0.43 5.53 0.86 1.26 2.12 6.63 3.10 0 1.00 0.83 0.590 Non-Liq. 2.9 2.3 0.00
74.80 22.80 18.88 0.20 1.08 1.81 130 4.840 2.701 0.569 1.27 0.85 0.45 6.87 0.99 0.74 1.73 8.02 2.95 0 1.00 0.83 0.588 Non-Liq. 3.2 2.5 0.00
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101 Garden Street            Project No: 305172-001 Method Used: 1 1998 NCEER (Robertson & Wride)

Settlement Analysis using Tokimatsu & Seed (1987), clean sand Qc1n/N1(60) ratio =5 Plot Limiting Ic:

Sounding: CPT-2 Earthquake Magnitude: 7 PGA, g: 1.06 Calc GWT (feet):  6.0 1 2.6

                                                                                                                                                                                                                                 

Total Thickness of Liquefiable Layers:   12.3 feet Estimated Total Ground Subsidence (Settlement):   2.4  inches

EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE
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3 avg increment =0.15m Qc1n/N1(60): 5 Method Used: 1998 NCEER (Robertson & Wride)

Limiting Ic: Ignore 1st/last increment into sand/silt soils: 0

Sounding: CPT-2 Earthquake Magnitude: 7 PGA, g: 1.06

EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE
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CPT-LIQUEFY.XLS - A SPREADSHEET FOR EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL USING CPT DATA
Developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest

Project: 101 Garden Street Liquefaction Analysis using 1998 NCEER (Robertson & Wride) method Total

Job No: 305172-001 Settlement Analysis using Tokimatsu & Seed (1987), clean sand Qc1n/N1(60) ratio =5 Liquefied

Date: Thickness

Sounding: CPT-3 Plot: 3 (feet)

EARTHQUAKE INFORMATION: Method Used: 1 1998 NCEER (Robertson & Wride) 18.2

Magnitude: 7 7.5 Averaging Increment: 3 0.15 m Ignore 1st/last increment into sand/silt soils: 1 yes Use Moss @ PL: 15% Total

PGA, g: 1.060 0.89 Induced CSR (M=7.5)  = 0.65*PGA*(po/p'o)*rd/MSF Ignore/remediate upper: 0.0 m Use Tokimatsu & Seed (0) or Ishihara &Yoshmine (1): 0 Induced

MSF: 1.19 Clean Sand Qc1n  = CQ*KC*KH*Qc Unit Weight of unsaturated soils: 115 pcf Required SF: 1.30 Max N1(60) - post liquefied: 5.5 Subsidence

GWT, feet: 6.0 SF = CRR7.5*K/CSR Unit Weight of saturated soils: 130 pcf Min SF of Liquefiable Layers: 0.15 Max N1(60) - non liquefied: 5.0 (inches)

Calc GWT, feet: 6.0 0.50 Limiting Ic for liquefiable soils: 2.60 Limiting Ic for KH: 2.6 Avg SF of Liquefiable Layers: 0.27 3.6

Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)

0.49 0.15 221.43 0.80 0.36 21.20 115 0.028 0.028 1.000 0.36 0.50 1.70 355.75 36.05 0.00 36.05 1.00 355.79 1.20 1 100 1.00 1.00 355.8 1.00 Infin. 0.385 Non-Liq. 5.5 64.3 5.0 69.3 0.01
0.98 0.30 144.70 0.88 0.61 13.86 115 0.057 0.057 1.000 0.61 0.50 1.70 232.42 23.56 0.12 23.68 1.01 232.51 1.49 1 100 1.00 1.00 232.5 1.00 Infin. 0.385 Non-Liq. 6.1 38.3 5.0 43.3 0.04
1.48 0.45 117.76 3.05 2.59 11.28 115 0.085 0.085 0.999 2.59 0.61 1.70 189.08 19.17 2.29 21.46 1.12 189.22 2.02 1 100 1.33 1.00 251.8 1.00 Infin. 0.385 Non-Liq. 5.0 37.6 5.0 42.6 0.04
1.97 0.60 70.32 3.33 4.73 6.73 115 0.113 0.113 0.997 4.74 0.72 1.70 112.81 11.45 4.64 16.09 1.41 112.99 2.37 1 82 2.18 1.00 246.7 1.00 Infin. 0.384 Non-Liq. 4.4 25.9 5.0 30.9 0.10
2.46 0.75 46.50 2.09 4.49 4.45 115 0.141 0.141 0.996 4.50 0.75 1.70 74.48 7.57 4.37 11.94 1.58 74.71 2.46 1 65 2.58 1.00 193.1 1.00 Infin. 0.384 Non-Liq. 4.2 17.9 5.0 22.9 0.24
2.95 0.90 27.61 1.11 4.00 2.64 115 0.170 0.170 0.995 4.03 0.78 1.70 44.10 4.50 3.84 8.33 1.85 44.37 2.58 1 43 3.22 1.00 142.7 1.00 0.350 0.383 Non-Liq. 3.9 11.2 5.0 16.2 0.66
3.44 1.05 22.01 0.70 3.16 2.11 130 0.202 0.202 0.994 3.19 0.78 1.70 35.04 3.58 2.92 6.50 35.36 2.58 0 1.00 1.00 0.383 Non-Liq. 3.9 9.0 0.00
3.94 1.20 14.36 0.50 3.46 1.38 130 0.234 0.234 0.993 3.52 0.83 1.70 22.70 2.34 3.24 5.58 23.07 2.75 0 1.00 1.00 0.382 Non-Liq. 3.6 6.4 0.00
4.43 1.35 16.59 0.35 2.10 1.59 130 0.266 0.266 0.992 2.14 0.78 1.70 26.23 2.71 1.75 4.46 26.76 2.57 0 1.00 1.00 0.382 Non-Liq. 4.0 6.7 0.00
4.92 1.50 21.35 0.51 2.41 2.04 130 0.298 0.298 0.990 2.44 0.76 1.70 33.83 3.48 2.08 5.56 1.60 34.31 2.52 1 32 2.87 1.00 98.5 1.00 0.169 0.381 Non-Liq. 4.1 8.4 5.0 13.4 1.20
5.41 1.65 26.57 0.68 2.55 2.54 130 0.330 0.330 0.989 2.58 0.75 1.70 42.17 4.33 2.24 6.57 1.52 42.70 2.46 1 42 2.59 1.00 110.6 1.00 0.206 0.381 Non-Liq. 4.2 10.2 5.0 15.2 0.83
5.91 1.80 21.43 0.51 2.37 2.05 130 0.362 0.362 0.988 2.41 0.76 1.70 33.85 3.49 2.04 5.53 1.58 34.43 2.52 1 33 2.85 1.00 98.2 1.00 0.168 0.381 Non-Liq. 4.1 8.5 5.0 13.5 1.21
6.40 1.95 16.83 0.36 2.12 1.61 130 0.394 0.389 0.987 2.17 0.78 1.70 26.42 2.74 2.02 4.76 1.74 27.05 2.57 1 23 3.16 1.00 85.4 1.00 0.138 0.577 0.24 4.0 6.8 5.5 12.3 2.22
6.89 2.10 20.84 0.37 1.77 2.00 130 0.426 0.406 0.986 1.80 0.75 1.70 32.83 3.39 1.61 5.00 1.47 33.48 2.45 1 31 2.52 1.00 84.5 1.00 0.136 0.598 0.23 4.2 8.0 5.5 13.5 2.09
7.38 2.25 26.17 0.27 1.04 2.51 130 0.458 0.422 0.985 1.06 0.69 1.70 41.37 4.26 0.69 4.95 1.16 42.04 2.23 1 41 1.75 1.00 73.6 1.00 0.117 0.617 0.19 4.6 9.1 5.5 14.6 2.00
7.87 2.40 15.78 0.18 1.13 1.51 130 0.490 0.439 0.984 1.16 0.75 1.70 24.65 2.57 0.81 3.38 25.36 2.44 0 1.00 1.00 0.634 Non-Liq. 4.2 6.0 0.00
8.37 2.55 7.27 0.14 1.90 0.70 130 0.522 0.456 0.983 2.03 0.88 1.70 10.95 1.18 1.82 3.00 11.69 2.87 0 1.00 1.00 0.650 Non-Liq. 3.4 3.5 0.00
8.86 2.70 6.44 0.15 2.40 0.62 130 0.554 0.472 0.982 2.59 0.91 1.70 9.58 1.05 2.48 3.52 10.34 2.98 0 1.00 1.00 0.665 Non-Liq. 3.2 3.3 0.00
9.35 2.85 7.95 0.25 3.11 0.76 130 0.586 0.489 0.981 3.31 0.91 1.70 11.99 1.29 3.43 4.72 12.78 2.96 0 1.00 1.00 0.679 Non-Liq. 3.2 4.0 0.00
9.84 3.00 16.48 0.31 1.91 1.58 130 0.618 0.505 0.979 1.97 0.79 1.70 25.66 2.62 1.86 4.48 28.36 2.56 0 1.07 1.00 0.691 Non-Liq. 4.0 7.1 0.00
10.33 3.15 29.05 0.54 1.86 2.78 130 0.650 0.522 0.978 1.90 0.73 1.68 45.17 4.20 1.81 6.01 1.43 49.28 2.35 1 47 2.13 1.07 105.1 1.00 0.188 0.703 0.27 4.4 11.2 5.5 16.7 1.78
10.83 3.30 42.70 0.79 1.85 4.09 130 0.682 0.539 0.977 1.87 0.69 1.60 63.57 5.86 1.80 7.65 1.31 68.97 2.24 1 61 1.76 1.07 121.6 1.00 0.247 0.714 0.35 4.6 14.9 5.5 20.4 1.49
11.32 3.45 53.48 0.70 1.31 5.12 130 0.714 0.555 0.976 1.33 0.64 1.51 75.65 7.31 1.09 8.40 1.15 81.90 2.08 1 69 1.42 1.07 116.5 1.00 0.227 0.725 0.31 4.9 16.6 5.5 22.1 1.37
11.81 3.60 19.63 0.41 2.07 1.88 130 0.746 0.572 0.975 2.13 0.79 1.62 29.22 2.82 2.11 4.93 32.24 2.53 0 1.07 1.00 0.734 Non-Liq. 4.0 8.0 0.00
12.30 3.75 5.43 0.18 3.40 0.52 130 0.778 0.589 0.974 3.81 0.98 1.70 7.78 0.87 3.90 4.77 8.73 3.15 0 1.00 1.00 0.744 Non-Liq. 2.8 3.1 0.00
12.80 3.90 10.87 0.24 2.17 1.04 130 0.810 0.605 0.973 2.30 0.86 1.62 15.69 1.52 2.26 3.78 16.62 2.77 0 1.00 1.00 0.752 Non-Liq. 3.6 4.6 0.00
13.29 4.05 71.97 0.43 0.60 6.89 130 0.842 0.622 0.972 0.60 0.56 1.34 90.60 11.54 0.13 11.68 115.56 1.81 0 1.26 1.00 0.760 Non-Liq. 5.4 21.2 0.00
13.78 4.20 71.06 0.84 1.19 6.80 130 0.874 0.638 0.971 1.20 0.61 1.36 90.65 10.66 0.93 11.59 1.09 115.66 1.99 1 83 1.29 1.26 149.4 1.00 0.390 0.768 0.51 5.1 22.7 5.5 28.2 1.02
14.27 4.35 36.67 0.85 2.31 3.51 130 0.906 0.655 0.970 2.35 0.74 1.42 48.45 5.44 2.46 7.90 62.38 2.39 0 1.26 1.00 0.775 Non-Liq. 4.3 14.4 0.00
14.76 4.50 8.22 0.37 4.46 0.79 130 0.938 0.672 0.969 4.85 0.96 1.54 11.02 1.08 5.40 6.48 12.00 3.09 0 1.00 1.00 0.781 Non-Liq. 3.0 4.1 0.00
15.26 4.65 5.70 0.22 3.80 0.55 130 0.969 0.688 0.968 4.32 0.99 1.53 7.26 0.78 4.51 5.30 8.25 3.20 0 1.00 1.00 0.788 Non-Liq. 2.7 3.0 0.00
15.75 4.80 6.08 0.19 3.19 0.58 130 1.001 0.705 0.967 3.61 0.97 1.48 7.54 0.82 3.69 4.51 8.53 3.14 0 1.00 1.00 0.793 Non-Liq. 2.8 3.0 0.00
16.24 4.95 13.03 0.28 2.17 1.25 130 1.033 0.722 0.966 2.29 0.85 1.38 16.11 1.59 2.29 3.88 17.06 2.76 0 1.00 1.00 0.799 Non-Liq. 3.6 4.7 0.00
16.73 5.10 56.98 0.38 0.66 5.46 130 1.065 0.738 0.965 0.67 0.60 1.24 65.93 9.33 0.22 9.55 93.97 1.95 0 1.41 1.00 0.804 Non-Liq. 5.2 18.2 0.00
17.22 5.25 38.58 0.44 1.14 3.69 130 1.097 0.755 0.964 1.16 0.68 1.26 45.01 6.17 0.88 7.06 64.58 2.23 0 1.41 1.00 0.809 Non-Liq. 4.6 13.9 0.00
17.72 5.40 18.00 0.47 2.61 1.72 130 1.129 0.772 0.962 2.73 0.83 1.30 21.17 2.04 2.92 4.96 22.12 2.71 0 1.00 1.00 0.814 Non-Liq. 3.7 6.0 0.00
18.21 5.55 11.39 0.37 3.25 1.09 130 1.161 0.788 0.961 3.49 0.90 1.30 13.07 1.31 3.81 5.12 14.04 2.94 0 1.00 1.00 0.818 Non-Liq. 3.2 4.3 0.00
18.70 5.70 7.28 0.25 3.44 0.70 130 1.193 0.805 0.960 3.86 0.96 1.30 7.97 0.86 4.07 4.93 8.96 3.14 0 1.00 1.00 0.822 Non-Liq. 2.9 3.1 0.00
19.19 5.85 16.48 0.34 2.06 1.58 130 1.225 0.821 0.959 2.17 0.83 1.23 18.24 1.83 2.17 4.00 19.20 2.70 0 1.00 1.00 0.826 Non-Liq. 3.7 5.2 0.00
19.69 6.00 26.85 0.60 2.25 2.57 130 1.257 0.838 0.958 2.33 0.78 1.20 29.49 2.93 2.44 5.37 31.07 2.55 0 1.02 1.00 0.830 Non-Liq. 4.0 7.8 0.00
20.18 6.15 34.81 0.59 1.70 3.33 130 1.289 0.855 0.956 1.74 0.73 1.17 37.52 3.76 1.67 5.43 1.44 39.25 2.39 1 38 2.28 1.02 89.7 1.00 0.147 0.833 0.18 4.3 9.1 5.5 14.6 2.01
20.67 6.30 27.18 0.61 2.24 2.60 130 1.321 0.871 0.955 2.31 0.78 1.16 28.94 2.91 2.42 5.34 1.83 30.51 2.56 1 28 3.08 1.02 94.0 1.00 0.157 0.837 0.19 4.0 7.6 5.5 13.1 2.18
21.16 6.45 40.99 0.78 1.91 3.93 130 1.353 0.888 0.954 1.96 0.73 1.14 43.04 4.32 1.97 6.29 1.46 44.90 2.38 1 44 2.23 1.02 99.9 1.00 0.173 0.840 0.21 4.3 10.3 5.5 15.8 1.89
21.65 6.60 44.16 0.83 1.87 4.23 130 1.385 0.905 0.952 1.91 0.72 1.12 45.74 4.61 1.91 6.52 1.41 47.66 2.35 1 46 2.12 1.02 101.2 1.00 0.176 0.843 0.21 4.4 10.8 5.5 16.3 1.84
22.15 6.75 32.35 0.73 2.25 3.10 130 1.417 0.921 0.951 2.31 0.77 1.11 33.02 3.36 2.44 5.80 34.69 2.51 0 1.02 1.00 0.845 Non-Liq. 4.1 8.5 0.00
22.64 6.90 15.93 0.62 3.86 1.53 130 1.449 0.938 0.950 4.11 0.89 1.11 15.77 1.62 4.70 6.32 16.76 2.92 0 1.00 1.00 0.848 Non-Liq. 3.3 5.1 0.00
23.13 7.05 59.13 0.98 1.66 5.66 130 1.481 0.955 0.948 1.68 0.68 1.07 58.97 5.92 1.62 7.54 60.16 2.23 0 1.00 1.00 0.850 Non-Liq. 4.6 13.0 0.00
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Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)O

ve
rid

e

23.62 7.20 88.49 1.48 1.68 8.47 130 1.513 0.971 0.946 1.70 0.64 1.06 87.39 8.74 1.65 10.38 1.19 88.36 2.11 1 72 1.47 1.00 129.6 1.00 0.282 0.852 0.33 4.9 18.1 5.5 23.6 1.29
24.11 7.35 97.03 1.39 1.43 9.29 130 1.545 0.988 0.945 1.45 0.62 1.04 94.72 9.53 1.31 10.84 1.14 95.69 2.03 1 75 1.35 1.00 128.9 1.00 0.279 0.854 0.33 5.0 19.1 5.5 24.6 1.23
24.61 7.50 86.67 1.02 1.17 8.30 130 1.577 1.004 0.943 1.19 0.61 1.03 83.59 8.48 0.94 9.42 1.11 84.57 2.02 1 70 1.32 1.00 112.0 1.00 0.211 0.856 0.25 5.0 16.8 5.5 22.3 1.38
25.10 7.65 87.28 0.82 0.94 8.36 130 1.609 1.021 0.941 0.95 0.60 1.02 83.28 8.49 0.62 9.11 1.07 84.26 1.96 1 70 1.25 1.00 105.3 1.00 0.189 0.857 0.22 5.2 16.3 4.7 21.1 1.46
25.59 7.80 76.16 0.98 1.29 7.29 130 1.641 1.038 0.940 1.31 0.64 1.01 71.88 7.35 1.11 8.46 1.15 72.88 2.10 1 64 1.45 1.00 105.4 1.00 0.189 0.859 0.22 4.9 14.9 5.5 20.4 1.51
26.08 7.95 47.67 1.01 2.13 4.56 130 1.673 1.054 0.938 2.18 0.73 1.00 44.17 4.57 2.28 6.86 45.17 2.40 0 1.00 1.00 0.860 Non-Liq. 4.3 10.5 0.00
26.57 8.10 31.38 0.88 2.82 3.01 130 1.705 1.071 0.936 2.91 0.80 0.99 28.37 2.99 3.25 6.24 29.38 2.63 0 1.00 1.00 0.861 Non-Liq. 3.9 7.6 0.00
27.07 8.25 34.50 0.89 2.58 3.30 130 1.737 1.088 0.934 2.67 0.78 0.98 30.91 4.13 2.93 7.05 40.36 2.57 0 1.26 0.99 0.862 Non-Liq. 4.0 10.2 0.00
27.56 8.40 25.53 0.82 3.20 2.44 130 1.769 1.104 0.932 3.34 0.83 0.97 22.28 2.40 3.79 6.19 23.29 2.75 0 1.00 0.99 0.863 Non-Liq. 3.6 6.4 0.00
28.05 8.55 25.83 0.65 2.53 2.47 130 1.801 1.121 0.930 2.64 0.81 0.95 22.29 2.41 2.85 5.26 23.30 2.68 0 1.00 0.99 0.863 Non-Liq. 3.7 6.2 0.00
28.54 8.70 34.11 0.87 2.55 3.27 130 1.833 1.137 0.928 2.64 0.78 0.94 29.45 4.01 2.88 6.89 38.52 2.59 0 1.26 0.99 0.864 Non-Liq. 3.9 9.8 0.00
29.04 8.85 82.74 1.48 1.79 7.92 130 1.865 1.154 0.925 1.81 0.66 0.94 72.80 9.71 1.81 11.52 1.19 93.35 2.18 1 74 1.63 1.26 152.1 0.97 0.407 0.864 0.46 4.7 19.8 5.5 25.3 1.19
29.53 9.00 78.47 1.17 1.49 7.51 130 1.897 1.171 0.923 1.52 0.65 0.94 68.39 9.14 1.40 10.54 87.79 2.15 0 1.26 0.98 0.864 Non-Liq. 4.8 18.4 0.00
30.02 9.15 19.53 0.43 2.19 1.87 130 1.929 1.187 0.920 2.33 0.84 0.91 15.74 1.76 2.37 4.12 16.76 2.77 0 1.00 0.98 0.864 Non-Liq. 3.6 4.7 0.00
30.51 9.30 15.17 0.36 2.35 1.45 130 1.961 1.204 0.918 2.55 0.87 0.89 11.79 1.35 2.59 3.94 12.81 2.90 0 1.00 0.97 0.864 Non-Liq. 3.3 3.8 0.00
31.00 9.45 56.91 0.78 1.37 5.45 130 1.993 1.221 0.915 1.40 0.68 0.91 47.76 5.14 1.22 6.36 48.98 2.25 0 1.00 0.97 0.863 Non-Liq. 4.6 10.7 0.00
31.50 9.60 95.72 0.85 0.89 9.17 130 2.025 1.237 0.913 0.90 0.59 0.91 81.40 8.57 0.55 9.12 1.06 82.46 1.95 1 69 1.24 1.00 102.5 0.95 0.180 0.863 0.20 5.2 15.9 4.6 20.5 1.51
31.99 9.75 60.56 0.69 1.13 5.80 130 2.057 1.254 0.910 1.16 0.66 0.89 50.10 5.37 0.89 6.26 1.17 51.16 2.19 1 49 1.63 1.00 83.6 0.97 0.134 0.862 0.15 4.7 10.8 5.5 16.3 1.85
32.48 9.90 34.25 0.77 2.25 3.28 130 2.089 1.271 0.907 2.34 0.78 0.87 27.04 3.03 2.46 5.49 1.81 28.08 2.58 1 24 3.23 1.00 90.8 0.96 0.150 0.861 0.17 3.9 7.1 5.5 12.6 2.24
32.97 10.05 83.90 1.18 1.41 8.03 130 2.121 1.287 0.904 1.43 0.65 0.88 68.80 7.45 1.28 8.73 1.17 69.87 2.14 1 62 1.52 1.00 106.4 0.94 0.192 0.860 0.21 4.8 14.5 5.5 20.0 1.54
33.46 10.20 138.64 1.39 1.00 13.28 130 2.153 1.304 0.901 1.01 0.57 0.89 115.32 12.26 0.70 12.96 1.06 116.41 1.87 1 83 1.16 1.00 134.9 0.92 0.308 0.859 0.33 5.3 21.8 5.2 27.0 1.09
33.96 10.35 139.33 0.97 0.70 13.34 130 2.185 1.320 0.898 0.70 0.54 0.89 115.82 12.12 0.27 12.39 1.02 116.93 1.76 1 83 1.08 1.00 126.5 0.92 0.268 0.858 0.29 5.5 21.1 4.2 25.3 1.19
34.45 10.50 138.90 0.78 0.56 13.30 130 2.217 1.337 0.894 0.57 0.52 0.89 115.09 11.92 0.08 12.00 1.01 116.21 1.71 1 83 1.05 1.00 121.5 0.91 0.247 0.857 0.26 5.6 20.6 3.7 24.3 1.25
34.94 10.65 125.72 0.78 0.62 12.04 130 2.249 1.354 0.891 0.63 0.54 0.88 102.88 10.75 0.17 10.92 1.02 104.00 1.78 1 78 1.09 1.00 113.5 0.91 0.216 0.855 0.23 5.5 18.9 3.8 22.7 1.35
35.43 10.80 127.42 0.80 0.63 12.20 130 2.281 1.370 0.888 0.64 0.54 0.87 103.59 10.84 0.18 11.02 1.02 104.71 1.78 1 79 1.09 1.00 114.3 0.90 0.219 0.853 0.23 5.5 19.0 3.9 22.9 1.34
35.93 10.95 63.39 1.18 1.86 6.07 130 2.313 1.387 0.884 1.90 0.70 0.83 48.47 5.48 1.90 7.38 1.35 49.55 2.33 1 48 2.05 1.00 101.6 0.95 0.177 0.852 0.20 4.4 11.2 5.5 16.7 1.81
36.42 11.10 60.58 1.32 2.19 5.80 130 2.345 1.404 0.880 2.24 0.72 0.82 45.62 5.23 2.36 7.59 1.45 46.70 2.40 1 45 2.30 1.00 107.3 0.95 0.195 0.850 0.22 4.3 10.8 5.5 16.3 1.84
36.91 11.25 84.35 1.20 1.43 8.08 130 2.377 1.420 0.877 1.45 0.65 0.83 64.70 7.22 1.30 8.52 1.18 65.81 2.16 1 59 1.57 1.00 103.5 0.92 0.183 0.847 0.20 4.8 13.8 5.5 19.3 1.59
37.40 11.40 53.73 1.18 2.20 5.15 130 2.409 1.437 0.873 2.26 0.73 0.80 39.47 4.58 2.37 6.95 40.56 2.45 0 1.00 0.94 0.845 Non-Liq. 4.2 9.6 0.00
37.89 11.55 25.35 0.95 3.76 2.43 130 2.441 1.454 0.869 3.99 0.86 0.76 17.18 2.12 4.55 6.67 18.23 2.88 0 1.00 0.94 0.843 Non-Liq. 3.4 5.4 0.00
38.39 11.70 27.73 0.73 2.63 2.66 130 2.473 1.470 0.865 2.78 0.82 0.76 18.93 2.29 2.97 5.26 19.99 2.75 0 1.00 0.94 0.840 Non-Liq. 3.6 5.5 0.00
38.88 11.85 75.53 0.90 1.19 7.23 130 2.505 1.487 0.861 1.21 0.65 0.80 56.09 6.72 0.96 7.68 61.30 2.16 0 1.07 0.93 0.838 Non-Liq. 4.8 12.8 0.00
39.37 12.00 134.28 1.27 0.94 12.86 130 2.537 1.503 0.857 0.95 0.57 0.82 102.65 12.00 0.62 12.62 1.05 111.22 1.89 1 81 1.18 1.07 131.0 0.87 0.289 0.835 0.30 5.3 21.0 5.2 26.2 1.14
39.86 12.15 136.40 1.46 1.07 13.06 130 2.569 1.520 0.852 1.09 0.58 0.81 103.25 12.23 0.80 13.02 1.07 111.87 1.92 1 81 1.21 1.07 135.5 0.87 0.311 0.832 0.32 5.2 21.4 5.5 26.9 1.10
40.35 12.30 92.10 1.46 1.59 8.82 130 2.601 1.537 0.848 1.62 0.66 0.78 67.01 8.26 1.51 9.78 1.18 73.01 2.18 1 64 1.61 1.07 117.9 0.89 0.232 0.829 0.25 4.7 15.4 5.5 20.9 1.47
40.85 12.45 57.31 1.30 2.27 5.49 130 2.633 1.553 0.843 2.34 0.74 0.75 39.74 5.11 2.46 7.57 43.76 2.45 0 1.07 0.93 0.826 Non-Liq. 4.2 10.4 0.00
41.34 12.60 39.16 1.16 2.95 3.75 130 2.665 1.570 0.839 3.08 0.80 0.73 25.93 3.22 3.40 6.62 27.01 2.67 0 1.00 0.92 0.823 Non-Liq. 3.8 7.2 0.00
41.83 12.75 30.68 0.81 2.65 2.94 130 2.697 1.587 0.834 2.79 0.82 0.72 19.75 2.46 2.98 5.44 20.83 2.74 0 1.00 0.92 0.819 Non-Liq. 3.6 5.7 0.00
42.32 12.90 53.48 0.67 1.26 5.12 130 2.729 1.603 0.830 1.30 0.70 0.75 36.70 4.89 1.05 5.94 43.61 2.32 0 1.15 0.92 0.816 Non-Liq. 4.4 9.8 0.00
42.81 13.05 144.95 1.00 0.69 13.88 130 2.761 1.620 0.825 0.70 0.54 0.79 107.49 13.32 0.27 13.58 1.02 125.29 1.79 1 86 1.10 1.15 137.8 0.84 0.323 0.812 0.34 5.5 22.8 4.7 27.6 1.06
43.31 13.20 144.70 1.24 0.86 13.86 130 2.793 1.637 0.820 0.87 0.56 0.78 105.88 13.42 0.49 13.91 1.04 123.44 1.85 1 86 1.15 1.15 141.5 0.84 0.343 0.809 0.36 5.4 23.0 5.3 28.3 1.02
43.80 13.35 80.35 1.05 1.31 7.69 130 2.825 1.653 0.816 1.34 0.66 0.75 55.47 7.43 1.12 8.54 65.28 2.19 0 1.15 0.91 0.805 Non-Liq. 4.7 13.8 0.00
44.29 13.50 19.10 0.62 3.23 1.83 130 2.857 1.670 0.811 3.54 0.89 0.67 10.97 1.46 3.75 5.21 12.02 3.01 0 1.00 0.91 0.801 Non-Liq. 3.1 3.9 0.00
44.78 13.65 14.41 0.32 2.21 1.38 130 2.889 1.686 0.806 2.51 0.90 0.66 7.91 1.04 2.36 3.40 8.96 3.04 0 1.00 0.91 0.797 Non-Liq. 3.1 2.9 0.00
45.28 13.80 17.48 0.31 1.76 1.67 130 2.921 1.703 0.801 1.95 0.86 0.66 9.91 1.26 1.73 2.99 10.98 2.90 0 1.00 0.91 0.793 Non-Liq. 3.3 3.3 0.00
45.77 13.95 18.01 0.35 1.94 1.72 130 2.953 1.720 0.796 2.14 0.86 0.66 10.13 1.31 1.97 3.27 11.20 2.91 0 1.00 0.91 0.789 Non-Liq. 3.3 3.4 0.00
46.26 14.10 14.78 0.30 2.03 1.42 130 2.985 1.736 0.791 2.30 0.89 0.64 7.93 1.05 2.09 3.14 8.98 3.02 0 1.00 0.91 0.785 Non-Liq. 3.1 2.9 0.00
46.75 14.25 19.37 0.38 1.95 1.85 130 3.017 1.753 0.786 2.15 0.85 0.65 10.81 1.40 1.99 3.39 11.89 2.89 0 1.00 0.90 0.781 Non-Liq. 3.3 3.6 0.00
47.24 14.40 46.37 0.85 1.84 4.44 130 3.049 1.770 0.781 1.91 0.75 0.68 28.70 4.13 1.82 5.95 34.39 2.51 0 1.15 0.90 0.777 Non-Liq. 4.1 8.4 0.00
47.74 14.55 74.66 1.42 1.91 7.15 130 3.081 1.786 0.776 1.95 0.70 0.69 47.73 6.83 1.92 8.75 56.36 2.34 0 1.15 0.90 0.773 Non-Liq. 4.4 12.8 0.00
48.23 14.70 53.50 1.61 3.01 5.12 130 3.113 1.803 0.771 3.12 0.77 0.66 32.33 4.26 3.42 7.68 33.46 2.60 0 1.00 0.90 0.769 Non-Liq. 3.9 8.6 0.00
48.72 14.85 56.21 1.56 2.78 5.38 130 3.145 1.819 0.766 2.87 0.76 0.66 33.99 5.14 3.10 8.24 40.48 2.56 0 1.15 0.90 0.765 Non-Liq. 4.0 10.2 0.00
49.21 15.00 63.07 1.33 2.10 6.04 130 3.177 1.836 0.761 2.16 0.73 0.67 38.75 5.69 2.17 7.86 1.38 46.00 2.44 1 45 2.49 1.15 114.5 0.90 0.220 0.760 0.26 4.2 10.9 5.5 16.4 1.82
49.70 15.15 99.45 1.26 1.27 9.52 130 3.209 1.853 0.756 1.30 0.64 0.70 64.49 8.87 1.04 9.92 1.12 75.75 2.13 1 65 1.51 1.15 114.4 0.85 0.219 0.756 0.24 4.8 15.7 5.5 21.2 1.44
50.20 15.30 74.75 1.40 1.88 7.16 130 3.241 1.869 0.751 1.93 0.70 0.67 46.20 6.72 1.86 8.58 54.62 2.35 0 1.15 0.89 0.752 Non-Liq. 4.4 12.4 0.00
50.69 15.45 28.82 1.19 4.12 2.76 130 3.273 1.886 0.746 4.41 0.87 0.60 15.39 2.20 4.88 7.08 16.47 2.95 0 1.00 0.89 0.747 Non-Liq. 3.2 5.1 0.00
51.18 15.60 19.09 0.74 3.86 1.83 130 3.305 1.903 0.741 4.29 0.91 0.58 9.50 1.38 4.53 5.91 10.55 3.11 0 1.00 0.89 0.743 Non-Liq. 2.9 3.6 0.00
51.67 15.75 21.33 0.57 2.69 2.04 130 3.337 1.919 0.736 2.95 0.87 0.59 10.91 1.52 2.94 4.46 11.99 2.96 0 1.00 0.89 0.739 Non-Liq. 3.2 3.7 0.00
52.17 15.90 26.98 0.76 2.81 2.58 130 3.369 1.936 0.731 3.03 0.85 0.60 14.17 1.97 3.10 5.07 15.27 2.88 0 1.00 0.89 0.735 Non-Liq. 3.4 4.5 0.00
52.66 16.05 39.28 1.29 3.29 3.76 130 3.401 1.953 0.726 3.46 0.82 0.61 21.35 2.99 3.74 6.73 22.47 2.77 0 1.00 0.88 0.730 Non-Liq. 3.6 6.3 0.00
53.15 16.20 49.08 2.17 4.42 4.70 130 3.433 1.969 0.721 4.60 0.82 0.60 26.71 3.86 5.24 9.11 27.83 2.78 0 1.00 0.88 0.726 Non-Liq. 3.6 7.8 0.00
53.64 16.35 83.08 3.23 3.89 7.96 130 3.465 1.986 0.716 3.98 0.76 0.62 47.51 10.58 4.52 15.10 76.89 2.55 0 1.58 0.88 0.722 Non-Liq. 4.0 19.2 0.00
54.13 16.50 32.69 2.94 9.00 3.13 130 3.497 2.002 0.712 9.59 0.93 0.55 16.02 2.58 6.00 8.58 17.06 3.16 0 1.00 0.88 0.718 Non-Liq. 2.8 6.1 0.00
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Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)O

ve
rid

e

54.63 16.65 23.55 1.48 6.28 2.26 130 3.529 2.019 0.707 6.87 0.93 0.55 11.13 1.76 5.99 7.75 12.17 3.18 0 1.00 0.88 0.714 Non-Liq. 2.8 4.4 0.00
55.12 16.80 30.19 0.98 3.24 2.89 130 3.561 2.036 0.702 3.47 0.85 0.57 15.25 2.20 3.64 5.85 16.36 2.89 0 1.00 0.88 0.709 Non-Liq. 3.4 4.9 0.00
55.61 16.95 24.52 0.99 4.02 2.35 130 3.593 2.052 0.698 4.39 0.89 0.55 11.76 1.77 4.67 6.44 12.83 3.04 0 1.00 0.88 0.705 Non-Liq. 3.1 4.2 0.00
56.10 17.10 24.33 0.87 3.57 2.33 130 3.625 2.069 0.693 3.90 0.88 0.55 11.63 1.73 4.06 5.80 12.71 3.01 0 1.00 0.87 0.701 Non-Liq. 3.1 4.1 0.00
56.59 17.25 19.74 0.84 4.24 1.89 130 3.656 2.086 0.689 4.74 0.92 0.53 8.91 1.38 4.95 6.33 9.96 3.15 0 1.00 0.87 0.697 Non-Liq. 2.8 3.5 0.00
57.09 17.40 72.43 1.40 1.93 6.94 130 3.688 2.102 0.684 1.99 0.71 0.61 40.72 8.56 1.89 10.44 66.26 2.40 0 1.58 0.87 0.693 Non-Liq. 4.3 15.4 0.00
57.58 17.55 32.76 1.37 4.17 3.14 130 3.720 2.119 0.680 4.46 0.86 0.55 15.88 2.42 4.84 7.26 16.98 2.94 0 1.00 0.87 0.689 Non-Liq. 3.2 5.2 0.00
58.07 17.70 18.60 0.75 4.05 1.78 130 3.752 2.136 0.675 4.58 0.93 0.52 8.10 1.27 4.67 5.95 9.15 3.18 0 1.00 0.87 0.686 Non-Liq. 2.8 3.3 0.00
58.56 17.85 48.10 1.15 2.39 4.61 130 3.784 2.152 0.671 2.50 0.78 0.58 25.02 3.51 2.48 5.99 26.19 2.63 0 1.00 0.87 0.682 Non-Liq. 3.9 6.8 0.00
59.06 18.00 21.55 1.18 5.49 2.06 130 3.816 2.169 0.667 6.10 0.94 0.51 9.34 1.53 5.91 7.44 10.39 3.20 0 1.00 0.87 0.678 Non-Liq. 2.7 3.8 0.00
59.55 18.15 20.76 0.72 3.46 1.99 130 3.848 2.185 0.663 3.86 0.91 0.52 9.11 1.41 3.88 5.29 10.18 3.09 0 1.00 0.86 0.674 Non-Liq. 2.9 3.5 0.00
60.04 18.30 24.71 0.65 2.63 2.37 130 3.880 2.202 0.659 2.88 0.86 0.53 11.30 1.67 2.78 4.46 12.41 2.94 0 1.00 0.86 0.671 Non-Liq. 3.2 3.8 0.00
60.53 18.45 17.98 0.52 2.87 1.72 130 3.912 2.219 0.655 3.28 0.91 0.51 7.59 1.17 3.10 4.27 8.66 3.12 0 1.00 0.86 0.667 Non-Liq. 2.9 3.0 0.00
61.02 18.60 23.35 0.45 1.91 2.24 130 3.944 2.235 0.651 2.12 0.85 0.53 10.59 1.51 1.84 3.36 11.71 2.89 0 1.00 0.86 0.664 Non-Liq. 3.3 3.5 0.00
61.52 18.75 16.89 0.43 2.56 1.62 130 3.976 2.252 0.647 2.96 0.91 0.50 6.95 1.07 2.69 3.75 8.02 3.13 0 1.00 0.86 0.660 Non-Liq. 2.9 2.8 0.00
62.01 18.90 16.71 0.38 2.25 1.60 130 4.008 2.269 0.643 2.61 0.90 0.50 6.85 1.04 2.28 3.32 7.92 3.10 0 1.00 0.86 0.657 Non-Liq. 2.9 2.7 0.00
62.50 19.05 16.82 0.39 2.33 1.61 130 4.040 2.285 0.640 2.69 0.91 0.50 6.83 1.04 2.37 3.42 7.91 3.11 0 1.00 0.86 0.653 Non-Liq. 2.9 2.7 0.00
62.99 19.20 16.32 0.37 2.29 1.56 130 4.072 2.302 0.636 2.67 0.91 0.49 6.53 1.00 2.32 3.32 7.60 3.12 0 1.00 0.86 0.650 Non-Liq. 2.9 2.6 0.00
63.48 19.35 16.66 0.36 2.19 1.60 130 4.104 2.318 0.633 2.54 0.90 0.49 6.66 1.02 2.19 3.20 7.74 3.11 0 1.00 0.85 0.647 Non-Liq. 2.9 2.6 0.00
63.98 19.50 17.72 0.38 2.15 1.70 130 4.136 2.335 0.629 2.47 0.90 0.49 7.16 1.09 2.13 3.22 8.24 3.07 0 1.00 0.85 0.644 Non-Liq. 3.0 2.8 0.00
64.47 19.65 19.42 0.43 2.20 1.86 130 4.168 2.352 0.626 2.50 0.89 0.49 7.95 1.21 2.19 3.40 9.05 3.04 0 1.00 0.85 0.641 Non-Liq. 3.1 3.0 0.00
64.96 19.80 26.14 0.73 2.80 2.50 130 4.200 2.368 0.622 3.08 0.87 0.50 11.18 1.73 2.97 4.70 12.29 2.96 0 1.00 0.85 0.638 Non-Liq. 3.2 3.8 0.00
65.45 19.95 24.15 0.95 3.94 2.31 130 4.232 2.385 0.619 4.37 0.90 0.48 9.87 1.63 4.42 6.05 10.95 3.10 0 1.00 0.85 0.635 Non-Liq. 2.9 3.7 0.00
65.94 20.10 23.61 0.94 4.00 2.26 130 4.264 2.402 0.616 4.45 0.91 0.48 9.52 1.59 4.50 6.08 10.60 3.11 0 1.00 0.85 0.632 Non-Liq. 2.9 3.6 0.00
66.44 20.25 23.29 1.16 5.00 2.23 130 4.296 2.418 0.613 5.58 0.93 0.46 9.16 1.59 5.78 7.36 10.22 3.19 0 1.00 0.85 0.629 Non-Liq. 2.8 3.7 0.00
66.93 20.40 20.39 1.17 5.75 1.95 130 4.328 2.435 0.610 6.53 0.96 0.45 7.64 1.37 5.77 7.14 8.68 3.29 0 1.00 0.85 0.626 Non-Liq. 2.6 3.4 0.00
67.42 20.55 58.64 1.57 2.68 5.62 130 4.360 2.452 0.607 2.79 0.77 0.52 27.75 4.20 2.79 6.99 28.96 2.62 0 1.00 0.85 0.623 Non-Liq. 3.9 7.5 0.00
67.91 20.70 124.51 2.62 2.10 11.92 130 4.392 2.468 0.604 2.14 0.67 0.56 65.13 11.69 2.05 13.74 84.02 2.27 0 1.26 0.84 0.621 Non-Liq. 4.6 18.4 0.00
68.41 20.85 159.61 2.69 1.68 15.28 130 4.424 2.485 0.601 1.71 0.63 0.58 86.65 14.90 1.51 16.41 1.10 111.30 2.11 1 81 1.48 1.26 164.3 0.71 Infin. 0.618 Non-Liq. 4.9 22.9 5.0 27.9 0.00
68.90 21.00 63.52 1.66 2.61 6.08 130 4.456 2.501 0.598 2.72 0.76 0.52 29.91 5.74 2.69 8.43 39.38 2.59 0 1.26 0.84 0.615 Non-Liq. 3.9 10.0 0.00
69.39 21.15 32.02 0.91 2.84 3.07 130 4.488 2.518 0.595 3.08 0.85 0.48 13.38 2.13 2.98 5.11 14.52 2.90 0 1.00 0.84 0.613 Non-Liq. 3.3 4.4 0.00
69.88 21.30 80.17 1.60 2.00 7.68 130 4.520 2.535 0.593 2.06 0.72 0.53 39.25 7.18 1.90 9.08 51.25 2.42 0 1.26 0.84 0.610 Non-Liq. 4.3 12.0 0.00
70.37 21.45 28.74 1.76 6.13 2.75 130 4.552 2.551 0.590 6.73 0.92 0.44 10.97 2.01 5.72 7.73 12.04 3.18 0 1.00 0.84 0.608 Non-Liq. 2.8 4.3 0.00
70.87 21.60 22.00 0.79 3.60 2.11 130 4.584 2.568 0.587 4.08 0.91 0.44 8.17 1.40 3.94 5.35 9.25 3.15 0 1.00 0.84 0.606 Non-Liq. 2.8 3.3 0.00
71.36 21.75 21.52 0.44 2.03 2.06 130 4.616 2.585 0.585 2.31 0.87 0.46 8.20 1.28 1.95 3.23 9.32 3.01 0 1.00 0.84 0.603 Non-Liq. 3.1 3.0 0.00
71.85 21.90 71.44 0.87 1.21 6.84 130 4.648 2.601 0.582 1.26 0.69 0.54 34.97 5.92 0.90 6.83 45.88 2.34 0 1.26 0.84 0.601 Non-Liq. 4.4 10.4 0.00
72.34 22.05 246.10 2.60 1.06 23.57 130 4.680 2.618 0.580 1.07 0.55 0.61 139.84 17.52 0.71 18.22 1.04 141.34 1.82 1 91 1.12 1.00 158.6 0.70 0.451 0.599 0.52 5.4 26.0 5.5 31.5 0.60
72.83 22.20 228.91 4.54 1.98 21.92 130 4.712 2.635 0.578 2.00 0.62 0.57 121.93 17.26 1.87 19.13 123.35 2.06 0 1.00 0.83 0.597 Non-Liq. 5.0 24.8 0.00
73.33 22.35 77.97 3.89 4.99 7.47 130 4.744 2.651 0.575 5.16 0.80 0.48 34.02 5.89 5.66 11.56 35.21 2.74 0 1.00 0.83 0.595 Non-Liq. 3.6 9.7 0.00
73.82 22.50 31.43 1.82 5.78 3.01 130 4.776 2.668 0.573 6.31 0.91 0.43 11.69 2.18 5.67 7.86 12.78 3.14 0 1.00 0.83 0.592 Non-Liq. 2.9 4.5 0.00
74.31 22.65 20.85 0.69 3.32 2.00 130 4.808 2.684 0.571 3.81 0.92 0.43 7.31 1.28 3.55 4.83 8.39 3.17 0 1.00 0.83 0.590 Non-Liq. 2.8 3.0 0.00
74.80 22.80 56.57 0.60 1.07 5.42 130 4.840 2.701 0.569 1.12 0.71 0.51 26.17 3.51 0.71 4.22 27.58 2.41 0 1.00 0.83 0.588 Non-Liq. 4.3 6.5 0.00
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101 Garden Street            Project No: 305172-001 Method Used: 1 1998 NCEER (Robertson & Wride)

Settlement Analysis using Tokimatsu & Seed (1987), clean sand Qc1n/N1(60) ratio =5 Plot Limiting Ic:

Sounding: CPT-3 Earthquake Magnitude: 7 PGA, g: 1.06 Calc GWT (feet):  6.0 1 2.6

                                                                                                                                                                                                                                 

Total Thickness of Liquefiable Layers:   18.2 feet Estimated Total Ground Subsidence (Settlement):   3.6  inches

EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE

0

10

20

30

40

50

0.0 0.2 0.4 0.6 0.8

D
e
p

th
 (

fe
e
t)

Cyclic Stress Ratio

EQ CSR CRR

0

10

20

30

40

50

0.0 0.5 1.0 1.5 2.0

Factor of Safety

FS Prob.

0

10

20

30

40

50

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Volumetric Strain (%)

0

10

20

30

40

50

0 50 100 150 200 250 300 350 400

D
e

p
th

 (
fe

e
t)

Tip Resistance, Qc (tsf) & Qc1n

Qc (field)
Qc1n
Qc1n - clean sand
Dense Qc1n Boundary

0

10

20

30

40

50

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0

Total Subsidence (in.)

10

20

30

40

50

0

10

20

30

40

50

1.0 1.5 2.0 2.5 3.0 3.5

Ic



3 avg increment =0.15m Qc1n/N1(60): 5 Method Used: 1998 NCEER (Robertson & Wride)

Limiting Ic: Ignore 1st/last increment into sand/silt soils: 0

Sounding: CPT-3 Earthquake Magnitude: 7 PGA, g: 1.06

EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE

0

10

20

30

40

50

1.0 1.5 2.0 2.5 3.0

D
e
p
th

 (
fe

e
t)

Fines Adj Factor, Kc 

NCEER Moss (effective)

012345678

Friction Ratio, Rf (%)

0

10

20

30

40

50

1.0 1.5 2.0

KH

0

10

20

30

40

50

0.0 0.2 0.4 0.6 0.8 1.0

stress exponent, n

0

10

20

30

40

50

0.0 0.2 0.4 0.6 0.8 1.0

rd

0

10

20

30

40

50

0 10 20 30 40 50

Dqcn  (Moss)

0

10

20

30

40

50

0 50 100 150 200 250 300 350 400 450 500

D
e
p

th
 (

fe
e
t)

Tip Resistance, Qc (tsf)



CPT-LIQUEFY.XLS - A SPREADSHEET FOR EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL USING CPT DATA
Developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest

Project: 101 Garden Street Liquefaction Analysis using 1998 NCEER (Robertson & Wride) method Total

Job No: 305172-001 Settlement Analysis using Tokimatsu & Seed (1987), clean sand Qc1n/N1(60) ratio =5 Liquefied

Date: Thickness

Sounding: CPT-4 Plot: 4 (feet)

EARTHQUAKE INFORMATION: Method Used: 1 1998 NCEER (Robertson & Wride) 13.8

Magnitude: 7 7.5 Averaging Increment: 3 0.15 m Ignore 1st/last increment into sand/silt soils: 1 yes Use Moss @ PL: 15% Total

PGA, g: 1.060 0.89 Induced CSR (M=7.5)  = 0.65*PGA*(po/p'o)*rd/MSF Ignore/remediate upper: 0.0 m Use Tokimatsu & Seed (0) or Ishihara &Yoshmine (1): 0 Induced

MSF: 1.19 Clean Sand Qc1n  = CQ*KC*KH*Qc Unit Weight of unsaturated soils: 115 pcf Required SF: 1.30 Max N1(60) - post liquefied: 5.5 Subsidence

GWT, feet: 6.0 SF = CRR7.5*K/CSR Unit Weight of saturated soils: 130 pcf Min SF of Liquefiable Layers: 0.18 Max N1(60) - non liquefied: 5.0 (inches)

Calc GWT, feet: 6.0 0.50 Limiting Ic for liquefiable soils: 2.60 Limiting Ic for KH: 2.6 Avg SF of Liquefiable Layers: 0.26 2.6

Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)

0.49 0.15 210.95 1.82 0.86 20.20 115 0.028 0.028 1.000 0.87 0.50 1.70 338.90 34.34 0.40 34.74 1.01 338.95 1.49 1 100 1.00 1.00 339.0 1.00 Infin. 0.385 Non-Liq. 6.1 55.8 5.0 60.8 0.01
0.98 0.30 138.87 1.61 1.16 13.30 115 0.057 0.057 1.000 1.16 0.52 1.70 223.05 22.61 0.73 23.33 1.03 223.14 1.71 1 100 1.04 1.00 232.5 1.00 Infin. 0.385 Non-Liq. 5.7 39.4 5.0 44.4 0.03
1.48 0.45 76.01 3.45 4.54 7.28 115 0.085 0.085 0.999 4.55 0.71 1.70 122.00 12.37 4.43 16.81 1.36 122.14 2.33 1 85 2.06 1.00 251.2 1.00 Infin. 0.385 Non-Liq. 4.4 27.6 5.0 32.6 0.08
1.97 0.60 48.27 2.67 5.53 4.62 115 0.113 0.113 0.997 5.54 0.76 1.70 77.38 7.86 4.93 12.79 1.63 77.57 2.52 1 66 2.88 1.00 223.3 1.00 Infin. 0.384 Non-Liq. 4.1 19.1 5.0 24.1 0.20
2.46 0.75 42.91 1.72 4.01 4.11 115 0.141 0.141 0.996 4.02 0.74 1.70 68.73 6.99 3.85 10.83 1.55 68.95 2.45 1 61 2.52 1.00 173.9 1.00 Infin. 0.384 Non-Liq. 4.2 16.4 5.0 21.4 0.29
2.95 0.90 46.99 1.51 3.21 4.50 115 0.170 0.170 0.995 3.22 0.71 1.70 75.23 7.65 2.97 10.62 1.39 75.50 2.35 1 65 2.12 1.00 160.3 1.00 Infin. 0.383 Non-Liq. 4.4 17.2 5.0 22.2 0.26
3.44 1.05 39.79 1.38 3.47 3.81 130 0.202 0.202 0.994 3.49 0.74 1.70 63.61 6.48 3.25 9.73 1.50 63.93 2.43 1 58 2.42 1.00 154.7 1.00 0.425 0.383 Non-Liq. 4.3 15.0 5.0 20.0 0.36
3.94 1.20 44.59 1.26 2.82 4.27 130 0.234 0.234 0.993 2.83 0.71 1.70 71.27 7.26 2.53 9.79 71.64 2.33 0 1.00 1.00 0.382 Non-Liq. 4.4 16.1 0.00
4.43 1.35 16.78 0.95 5.68 1.61 130 0.266 0.266 0.992 5.77 0.86 1.70 26.54 2.73 4.92 7.66 26.97 2.85 0 1.00 1.00 0.382 Non-Liq. 3.4 7.9 0.00
4.92 1.50 14.33 0.48 3.35 1.37 130 0.298 0.298 0.990 3.43 0.83 1.70 22.54 2.33 3.12 5.45 23.02 2.75 0 1.00 1.00 0.381 Non-Liq. 3.6 6.4 0.00
5.41 1.65 14.76 0.36 2.44 1.41 130 0.330 0.330 0.989 2.49 0.80 1.70 23.19 2.40 2.12 4.52 23.72 2.65 0 1.00 1.00 0.381 Non-Liq. 3.8 6.2 0.00
5.91 1.80 17.94 0.41 2.27 1.72 130 0.362 0.362 0.988 2.32 0.78 1.70 28.24 4.11 1.94 6.05 40.55 2.57 0 1.41 1.00 0.381 Non-Liq. 4.0 10.2 0.00
6.40 1.95 15.46 0.38 2.49 1.48 130 0.394 0.389 0.987 2.55 0.80 1.70 24.22 2.52 2.49 5.00 24.85 2.65 0 1.00 1.00 0.577 Non-Liq. 3.8 6.5 0.00
6.89 2.10 17.75 0.32 1.80 1.70 130 0.426 0.406 0.986 1.85 0.77 1.70 27.87 3.33 1.65 4.98 32.88 2.51 0 1.15 1.00 0.598 Non-Liq. 4.1 8.1 0.00
7.38 2.25 8.92 0.25 2.81 0.85 130 0.458 0.422 0.985 2.95 0.88 1.70 13.66 1.45 2.95 4.40 14.34 2.88 0 1.00 1.00 0.617 Non-Liq. 3.4 4.3 0.00
7.87 2.40 10.38 0.24 2.28 0.99 130 0.490 0.439 0.984 2.38 0.85 1.70 15.98 1.69 2.29 3.98 16.68 2.77 0 1.00 1.00 0.634 Non-Liq. 3.6 4.7 0.00
8.37 2.55 19.27 0.36 1.87 1.84 130 0.522 0.456 0.983 1.92 0.77 1.70 30.23 2.97 1.78 4.75 31.07 2.49 0 1.00 1.00 0.650 Non-Liq. 4.1 7.5 0.00
8.86 2.70 20.58 0.38 1.86 1.97 130 0.554 0.472 0.982 1.90 0.76 1.70 32.30 3.07 1.77 4.84 1.58 33.06 2.47 1 31 2.61 1.00 86.4 1.00 0.140 0.665 0.21 4.2 7.9 5.5 13.4 2.10
9.35 2.85 20.45 0.41 2.02 1.96 130 0.586 0.489 0.981 2.07 0.77 1.70 32.07 2.97 2.00 4.97 1.67 32.85 2.49 1 31 2.74 1.00 89.9 1.00 0.148 0.679 0.22 4.1 8.0 5.5 13.5 2.10
9.84 3.00 24.78 0.62 2.52 2.37 130 0.618 0.505 0.979 2.57 0.77 1.70 39.01 3.38 2.66 6.04 1.79 39.82 2.49 1 39 2.70 1.00 107.7 1.00 0.196 0.691 0.28 4.1 9.6 5.5 15.1 1.93
10.33 3.15 35.55 0.79 2.23 3.40 130 0.650 0.522 0.978 2.27 0.72 1.67 55.24 4.62 2.30 6.92 1.50 56.07 2.34 1 53 2.08 1.00 116.5 1.00 0.227 0.703 0.32 4.4 12.7 5.5 18.2 1.66
10.83 3.30 31.86 0.81 2.54 3.05 130 0.682 0.539 0.977 2.58 0.75 1.66 49.07 4.09 2.71 6.80 1.66 49.91 2.41 1 48 2.37 1.00 118.3 1.00 0.234 0.714 0.33 4.3 11.7 5.5 17.2 1.75
11.32 3.45 21.53 0.56 2.62 2.06 130 0.714 0.555 0.976 2.69 0.79 1.67 33.07 2.84 2.84 5.68 33.94 2.55 0 1.00 1.00 0.725 Non-Liq. 4.0 8.5 0.00
11.81 3.60 5.87 0.24 4.14 0.56 130 0.746 0.572 0.975 4.59 0.98 1.70 8.51 0.93 4.89 5.82 9.43 3.16 0 1.00 1.00 0.734 Non-Liq. 2.8 3.4 0.00
12.30 3.75 6.91 0.20 2.86 0.66 130 0.778 0.589 0.974 3.13 0.93 1.70 10.16 1.05 3.18 4.23 11.11 3.00 0 1.00 1.00 0.744 Non-Liq. 3.1 3.6 0.00
12.80 3.90 40.41 0.32 0.79 3.87 130 0.810 0.605 0.973 0.80 0.64 1.43 53.73 6.69 0.39 7.08 68.97 2.07 0 1.26 1.00 0.752 Non-Liq. 4.9 14.0 0.00
13.29 4.05 68.40 0.48 0.69 6.55 130 0.842 0.622 0.972 0.70 0.57 1.36 86.81 10.86 0.26 11.13 1.02 110.77 1.87 1 81 1.16 1.26 128.3 1.00 0.276 0.760 0.36 5.3 20.7 4.9 25.7 1.16
13.78 4.20 18.47 0.41 2.19 1.77 130 0.874 0.638 0.971 2.27 0.80 1.50 25.29 2.95 2.30 5.26 33.12 2.60 0 1.26 1.00 0.768 Non-Liq. 3.9 8.5 0.00
14.27 4.35 8.04 0.30 3.73 0.77 130 0.906 0.655 0.970 4.07 0.94 1.57 10.97 1.08 4.41 5.49 11.94 3.04 0 1.00 1.00 0.775 Non-Liq. 3.0 3.9 0.00
14.76 4.50 8.03 0.34 4.28 0.77 130 0.938 0.672 0.969 4.67 0.95 1.54 10.73 1.06 5.16 6.21 11.71 3.09 0 1.00 1.00 0.781 Non-Liq. 3.0 4.0 0.00
15.26 4.65 33.52 0.46 1.36 3.21 130 0.969 0.688 0.968 1.39 0.71 1.35 42.03 5.05 1.18 6.22 54.26 2.29 0 1.26 1.00 0.788 Non-Liq. 4.5 12.0 0.00
15.75 4.80 45.92 0.42 0.92 4.40 130 1.001 0.705 0.967 0.93 0.64 1.30 55.48 6.86 0.57 7.43 1.08 71.25 2.10 1 63 1.45 1.26 103.1 1.00 0.182 0.793 0.23 4.9 14.6 5.5 20.1 1.53
16.24 4.95 23.77 0.39 1.66 2.28 130 1.033 0.722 0.966 1.71 0.76 1.34 29.16 3.54 1.59 5.13 38.02 2.48 0 1.26 1.00 0.799 Non-Liq. 4.2 9.2 0.00
16.73 5.10 15.91 0.45 2.81 1.52 130 1.065 0.738 0.965 2.95 0.85 1.36 19.46 1.86 3.18 5.04 20.41 2.76 0 1.00 1.00 0.804 Non-Liq. 3.6 5.7 0.00
17.22 5.25 16.01 0.36 2.23 1.53 130 1.097 0.755 0.964 2.34 0.83 1.32 19.09 1.86 2.38 4.25 20.03 2.71 0 1.00 1.00 0.809 Non-Liq. 3.7 5.4 0.00
17.72 5.40 7.39 0.28 3.83 0.71 130 1.129 0.772 0.962 4.28 0.97 1.36 8.48 0.89 4.61 5.50 9.47 3.14 0 1.00 1.00 0.814 Non-Liq. 2.8 3.3 0.00
18.21 5.55 28.74 0.31 1.09 2.75 130 1.161 0.788 0.961 1.12 0.71 1.23 32.60 4.11 0.82 4.93 42.39 2.33 0 1.26 1.00 0.818 Non-Liq. 4.4 9.6 0.00
18.70 5.70 40.30 0.41 1.01 3.86 130 1.193 0.805 0.960 1.03 0.67 1.20 44.86 5.63 0.70 6.33 57.88 2.20 0 1.26 1.00 0.822 Non-Liq. 4.7 12.3 0.00
19.19 5.85 21.69 0.55 2.54 2.08 130 1.225 0.821 0.959 2.64 0.81 1.23 24.23 2.36 2.83 5.19 25.18 2.65 0 1.00 1.00 0.826 Non-Liq. 3.8 6.6 0.00
19.69 6.00 14.96 0.65 4.36 1.43 130 1.257 0.838 0.958 4.62 0.90 1.23 16.45 1.62 5.37 6.98 17.43 2.94 0 1.00 1.00 0.830 Non-Liq. 3.2 5.4 0.00
20.18 6.15 31.62 0.62 1.97 3.03 130 1.289 0.855 0.956 2.02 0.75 1.17 34.15 4.23 2.04 6.27 44.38 2.47 0 1.26 1.00 0.833 Non-Liq. 4.2 10.6 0.00
20.67 6.30 25.34 0.58 2.27 2.43 130 1.321 0.871 0.955 2.35 0.79 1.17 26.96 3.37 2.47 5.84 1.73 35.31 2.59 1 34 3.25 1.26 114.6 1.00 0.220 0.837 0.26 3.9 9.0 5.5 14.5 2.02
21.16 6.45 34.14 0.52 1.52 3.27 130 1.353 0.888 0.954 1.56 0.73 1.14 35.70 4.50 1.42 5.92 46.35 2.38 0 1.26 1.00 0.840 Non-Liq. 4.3 10.7 0.00
21.65 6.60 11.62 0.40 3.47 1.11 130 1.385 0.905 0.952 3.77 0.91 1.15 11.69 1.22 4.15 5.37 12.68 3.00 0 1.00 1.00 0.843 Non-Liq. 3.1 4.1 0.00
22.15 6.75 24.20 0.51 2.12 2.32 130 1.417 0.921 0.951 2.21 0.79 1.12 24.56 2.48 2.27 4.75 25.53 2.60 0 1.00 1.00 0.845 Non-Liq. 3.9 6.5 0.00
22.64 6.90 27.85 0.76 2.73 2.67 130 1.449 0.938 0.950 2.83 0.80 1.10 28.00 2.81 3.12 5.93 28.98 2.62 0 1.00 1.00 0.848 Non-Liq. 3.9 7.5 0.00
23.13 7.05 61.84 1.13 1.82 5.92 130 1.481 0.955 0.948 1.85 0.68 1.07 61.74 7.79 1.85 9.64 79.29 2.24 0 1.26 1.00 0.850 Non-Liq. 4.6 17.2 0.00
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Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)O
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23.62 7.20 95.19 1.27 1.34 9.12 130 1.513 0.971 0.946 1.35 0.61 1.05 93.86 11.90 1.17 13.08 1.10 119.91 2.02 1 84 1.32 1.26 158.5 1.00 0.451 0.852 0.53 5.1 23.7 5.5 29.2 0.93
24.11 7.35 53.94 0.97 1.79 5.17 130 1.545 0.988 0.945 1.82 0.70 1.05 52.50 6.71 1.81 8.52 67.63 2.29 0 1.26 1.00 0.854 Non-Liq. 4.5 15.0 0.00
24.61 7.50 25.08 0.80 3.18 2.40 130 1.577 1.004 0.943 3.31 0.83 1.04 23.75 2.46 3.75 6.21 24.75 2.72 0 1.00 1.00 0.856 Non-Liq. 3.7 6.7 0.00
25.10 7.65 40.82 0.94 2.29 3.91 130 1.609 1.021 0.941 2.35 0.75 1.03 38.63 5.58 2.52 8.10 55.74 2.47 0 1.41 1.00 0.857 Non-Liq. 4.2 13.4 0.00
25.59 7.80 29.99 0.96 3.20 2.87 130 1.641 1.038 0.940 3.31 0.81 1.02 27.79 2.89 3.78 6.67 28.79 2.67 0 1.00 1.00 0.859 Non-Liq. 3.8 7.6 0.00
26.08 7.95 32.27 1.07 3.31 3.09 130 1.673 1.054 0.938 3.42 0.81 1.00 29.59 3.09 3.94 7.04 30.59 2.66 0 1.00 1.00 0.860 Non-Liq. 3.8 8.1 0.00
26.57 8.10 56.41 1.76 3.11 5.40 130 1.705 1.071 0.936 3.17 0.75 0.99 51.84 6.80 3.67 10.47 66.81 2.46 0 1.26 1.00 0.861 Non-Liq. 4.2 16.0 0.00
27.07 8.25 38.75 2.04 5.27 3.71 130 1.737 1.088 0.934 5.42 0.83 0.98 34.79 3.68 6.32 9.99 35.79 2.75 0 1.00 0.99 0.862 Non-Liq. 3.6 9.9 0.00
27.56 8.40 46.48 1.44 3.10 4.45 130 1.769 1.104 0.932 3.17 0.77 0.97 41.51 5.54 3.64 9.19 53.77 2.53 0 1.26 0.99 0.863 Non-Liq. 4.1 13.3 0.00
28.05 8.55 76.96 1.02 1.33 7.37 130 1.801 1.121 0.930 1.35 0.64 0.96 69.07 9.11 1.16 10.27 1.13 88.63 2.12 1 72 1.49 1.26 131.7 0.98 0.293 0.863 0.33 4.9 18.3 5.5 23.8 1.29
28.54 8.70 49.54 1.54 3.11 4.74 130 1.833 1.137 0.928 3.18 0.76 0.95 43.29 5.85 3.66 9.51 56.03 2.52 0 1.26 0.99 0.864 Non-Liq. 4.1 13.8 0.00
29.04 8.85 36.74 1.93 5.25 3.52 130 1.865 1.154 0.925 5.42 0.84 0.93 31.27 3.42 6.32 9.74 32.28 2.78 0 1.00 0.98 0.864 Non-Liq. 3.6 9.1 0.00
29.53 9.00 18.05 1.39 7.68 1.73 130 1.897 1.171 0.923 8.21 0.95 0.91 14.49 1.66 6.32 7.98 15.50 3.14 0 1.00 0.98 0.864 Non-Liq. 2.8 5.4 0.00
30.02 9.15 27.92 0.82 2.92 2.67 130 1.929 1.187 0.920 3.05 0.82 0.91 23.00 2.54 3.40 5.94 24.02 2.71 0 1.00 0.98 0.864 Non-Liq. 3.7 6.5 0.00
30.51 9.30 66.97 1.17 1.75 6.41 130 1.961 1.204 0.918 1.78 0.68 0.92 56.90 7.04 1.75 8.79 66.79 2.26 0 1.15 0.97 0.864 Non-Liq. 4.6 14.6 0.00
31.00 9.45 79.14 1.25 1.58 7.58 130 1.993 1.221 0.915 1.61 0.66 0.91 67.03 8.28 1.52 9.80 78.47 2.18 0 1.15 0.97 0.863 Non-Liq. 4.7 16.6 0.00
31.50 9.60 25.18 0.76 3.03 2.41 130 2.025 1.237 0.913 3.19 0.83 0.88 19.86 2.25 3.55 5.80 20.89 2.77 0 1.00 0.97 0.863 Non-Liq. 3.6 5.8 0.00
31.99 9.75 37.96 0.75 1.97 3.63 130 2.057 1.254 0.910 2.04 0.76 0.88 30.51 3.39 2.07 5.45 31.67 2.51 0 1.00 0.97 0.862 Non-Liq. 4.1 7.7 0.00
32.48 9.90 93.62 1.10 1.17 8.97 130 2.089 1.271 0.907 1.19 0.62 0.89 77.95 8.34 0.95 9.28 1.11 79.02 2.04 1 67 1.36 1.00 107.4 0.95 0.195 0.861 0.21 5.0 15.8 5.5 21.3 1.45
32.97 10.05 89.25 1.24 1.39 8.55 130 2.121 1.287 0.904 1.41 0.64 0.88 73.36 7.93 1.25 9.19 1.16 74.43 2.11 1 65 1.47 1.00 109.6 0.94 0.202 0.860 0.22 4.9 15.3 5.5 20.8 1.48
33.46 10.20 85.42 1.17 1.37 8.18 130 2.153 1.304 0.901 1.39 0.64 0.87 69.53 7.55 1.21 8.76 1.16 70.60 2.12 1 62 1.50 1.00 105.7 0.94 0.190 0.859 0.21 4.8 14.6 5.5 20.1 1.54
33.96 10.35 107.02 0.98 0.91 10.25 130 2.185 1.320 0.898 0.92 0.59 0.88 87.74 9.34 0.58 9.92 1.06 88.83 1.93 1 72 1.22 1.00 108.5 0.92 0.199 0.858 0.21 5.2 17.0 4.7 21.7 1.42
34.45 10.50 126.12 0.79 0.63 12.08 130 2.217 1.337 0.894 0.64 0.54 0.88 103.92 10.85 0.18 11.03 1.02 105.04 1.78 1 79 1.09 1.00 114.6 0.91 0.220 0.857 0.23 5.5 19.0 3.9 22.9 1.34
34.94 10.65 123.45 0.84 0.68 11.82 130 2.249 1.354 0.891 0.69 0.55 0.87 100.79 10.58 0.25 10.84 1.02 101.91 1.81 1 78 1.11 1.00 113.4 0.91 0.216 0.855 0.23 5.5 18.7 4.0 22.7 1.35
35.43 10.80 124.63 0.89 0.71 11.93 130 2.281 1.370 0.888 0.72 0.55 0.87 100.99 10.65 0.30 10.95 1.03 102.11 1.82 1 78 1.12 1.00 114.4 0.90 0.219 0.853 0.23 5.4 18.8 4.1 22.9 1.34
35.93 10.95 120.84 0.83 0.69 11.57 130 2.313 1.387 0.884 0.70 0.55 0.86 97.18 10.25 0.27 10.52 1.03 98.30 1.82 1 76 1.13 1.00 110.6 0.90 0.206 0.852 0.22 5.4 18.1 4.0 22.1 1.39
36.42 11.10 57.87 1.09 1.89 5.54 130 2.345 1.404 0.880 1.93 0.71 0.82 43.63 4.97 1.94 6.90 44.71 2.37 0 1.00 0.95 0.850 Non-Liq. 4.4 10.3 0.00
36.91 11.25 43.96 1.30 2.96 4.21 130 2.377 1.420 0.877 3.06 0.78 0.79 31.95 3.77 3.44 7.22 33.02 2.60 0 1.00 0.94 0.847 Non-Liq. 3.9 8.5 0.00
37.40 11.40 22.33 0.90 4.03 2.14 130 2.409 1.437 0.873 4.31 0.88 0.76 15.08 1.87 4.93 6.80 16.12 2.95 0 1.00 0.94 0.845 Non-Liq. 3.2 5.0 0.00
37.89 11.55 36.56 0.88 2.41 3.50 130 2.441 1.454 0.869 2.51 0.78 0.78 25.86 3.06 2.66 5.72 26.93 2.62 0 1.00 0.94 0.843 Non-Liq. 3.9 7.0 0.00
38.39 11.70 151.06 1.42 0.94 14.47 130 2.473 1.470 0.865 0.95 0.56 0.83 117.65 13.02 0.61 13.64 121.25 1.84 0 1.02 0.94 0.840 Non-Liq. 5.4 22.5 0.00
38.88 11.85 164.38 1.55 0.94 15.74 130 2.505 1.487 0.861 0.95 0.55 0.83 127.64 14.15 0.62 14.76 1.04 131.46 1.82 1 88 1.12 1.02 147.0 0.87 0.375 0.838 0.39 5.4 24.2 5.3 29.4 0.91
39.37 12.00 74.64 1.61 2.16 7.15 130 2.537 1.503 0.857 2.21 0.70 0.78 54.01 6.46 2.31 8.78 1.36 56.25 2.34 1 53 2.08 1.02 116.7 0.90 0.228 0.835 0.25 4.4 12.7 5.5 18.2 1.68
39.86 12.15 69.72 1.52 2.18 6.68 130 2.569 1.520 0.852 2.23 0.71 0.77 49.83 6.00 2.33 8.34 1.39 51.99 2.37 1 50 2.18 1.02 113.3 0.93 0.215 0.832 0.24 4.4 11.9 5.5 17.4 1.75
40.35 12.30 64.67 1.08 1.67 6.19 130 2.601 1.537 0.848 1.72 0.70 0.77 46.01 5.46 1.63 7.10 1.30 48.10 2.32 1 46 2.01 1.02 96.9 0.93 0.164 0.829 0.18 4.5 10.8 5.5 16.3 1.84
40.85 12.45 67.47 0.89 1.33 6.46 130 2.633 1.553 0.843 1.36 0.67 0.77 48.10 5.62 1.15 6.77 50.25 2.24 0 1.02 0.93 0.826 Non-Liq. 4.6 10.9 0.00
41.34 12.60 29.49 0.75 2.53 2.82 130 2.665 1.570 0.839 2.67 0.82 0.72 19.12 2.37 2.82 5.18 20.19 2.74 0 1.00 0.92 0.823 Non-Liq. 3.6 5.6 0.00
41.83 12.75 54.48 0.81 1.49 5.22 130 2.697 1.587 0.834 1.54 0.71 0.75 37.54 5.06 1.37 6.43 44.56 2.36 0 1.15 0.92 0.819 Non-Liq. 4.4 10.2 0.00
42.32 12.90 66.10 0.93 1.40 6.33 130 2.729 1.603 0.830 1.44 0.68 0.75 45.91 6.15 1.25 7.40 1.20 54.24 2.27 1 51 1.86 1.15 101.1 0.88 0.176 0.816 0.19 4.5 11.9 5.5 17.4 1.74
42.81 13.05 51.35 0.79 1.55 4.92 130 2.761 1.620 0.825 1.60 0.72 0.74 34.62 4.72 1.45 6.17 1.31 41.20 2.40 1 40 2.31 1.15 95.1 0.92 0.160 0.812 0.18 4.3 9.6 5.5 15.1 1.96
43.31 13.20 38.57 0.51 1.32 3.69 130 2.793 1.637 0.820 1.37 0.74 0.72 25.29 3.44 1.13 4.56 30.44 2.47 0 1.15 0.92 0.809 Non-Liq. 4.2 7.3 0.00
43.80 13.35 13.48 0.28 2.10 1.29 130 2.825 1.653 0.816 2.39 0.90 0.67 7.47 0.98 2.20 3.18 8.52 3.05 0 1.00 0.91 0.805 Non-Liq. 3.0 2.8 0.00
44.29 13.50 17.19 0.27 1.56 1.65 130 2.857 1.670 0.811 1.73 0.85 0.68 9.95 1.25 1.46 2.71 11.02 2.87 0 1.00 0.91 0.801 Non-Liq. 3.4 3.3 0.00
44.78 13.65 21.23 0.36 1.71 2.03 130 2.889 1.686 0.806 1.85 0.83 0.68 12.54 1.57 1.66 3.23 13.62 2.80 0 1.00 0.91 0.797 Non-Liq. 3.5 3.9 0.00
45.28 13.80 15.41 0.34 2.23 1.48 130 2.921 1.703 0.801 2.51 0.89 0.65 8.47 1.12 2.38 3.49 9.52 3.01 0 1.00 0.91 0.793 Non-Liq. 3.1 3.1 0.00
45.77 13.95 12.23 0.24 1.94 1.17 130 2.953 1.720 0.796 2.25 0.91 0.64 6.37 0.85 1.97 2.82 7.41 3.10 0 1.00 0.91 0.789 Non-Liq. 2.9 2.5 0.00
46.26 14.10 19.79 0.33 1.67 1.90 130 2.985 1.736 0.791 1.83 0.84 0.66 11.26 1.43 1.60 3.02 12.34 2.84 0 1.00 0.91 0.785 Non-Liq. 3.4 3.6 0.00
46.75 14.25 30.24 0.60 1.97 2.90 130 3.017 1.753 0.786 2.09 0.80 0.67 17.96 2.28 2.01 4.29 19.07 2.70 0 1.00 0.90 0.781 Non-Liq. 3.7 5.1 0.00
47.24 14.40 20.77 0.59 2.83 1.99 130 3.049 1.770 0.781 3.09 0.87 0.64 11.45 1.54 3.17 4.72 12.52 2.96 0 1.00 0.90 0.777 Non-Liq. 3.2 3.9 0.00
47.74 14.55 44.05 0.56 1.28 4.22 130 3.081 1.786 0.776 1.33 0.73 0.68 27.30 4.16 1.06 5.22 35.98 2.44 0 1.26 0.90 0.773 Non-Liq. 4.2 8.5 0.00
48.23 14.70 128.77 1.29 1.00 12.33 130 3.113 1.803 0.771 1.02 0.59 0.73 87.59 12.68 0.68 13.36 1.05 112.32 1.96 1 82 1.25 1.26 140.4 0.81 0.337 0.769 0.35 5.2 21.8 5.5 27.3 1.07
48.72 14.85 123.14 1.82 1.48 11.79 130 3.145 1.819 0.766 1.50 0.63 0.71 81.53 12.39 1.33 13.72 104.64 2.09 0 1.26 0.90 0.765 Non-Liq. 4.9 21.3 0.00
49.21 15.00 34.38 1.31 3.81 3.29 130 3.177 1.836 0.761 4.03 0.84 0.63 19.32 2.67 4.49 7.16 20.41 2.85 0 1.00 0.90 0.760 Non-Liq. 3.4 6.0 0.00
49.70 15.15 16.04 0.57 3.57 1.54 130 3.209 1.853 0.756 4.04 0.93 0.59 7.97 1.15 4.16 5.31 9.01 3.15 0 1.00 0.89 0.756 Non-Liq. 2.8 3.2 0.00
50.20 15.30 15.14 0.27 1.79 1.45 130 3.241 1.869 0.751 2.05 0.89 0.60 7.58 1.02 1.75 2.77 8.64 3.01 0 1.00 0.89 0.752 Non-Liq. 3.1 2.8 0.00
50.69 15.45 18.85 0.32 1.72 1.80 130 3.273 1.886 0.746 1.91 0.85 0.61 9.78 1.29 1.65 2.94 10.87 2.90 0 1.00 0.89 0.747 Non-Liq. 3.3 3.3 0.00
51.18 15.60 24.90 0.51 2.05 2.38 130 3.305 1.903 0.741 2.22 0.83 0.61 13.33 1.78 2.09 3.87 14.44 2.82 0 1.00 0.89 0.743 Non-Liq. 3.5 4.1 0.00
51.67 15.75 44.02 1.10 2.49 4.22 130 3.337 1.919 0.736 2.60 0.78 0.63 24.96 3.34 2.68 6.02 26.10 2.64 0 1.00 0.89 0.739 Non-Liq. 3.8 6.8 0.00
52.17 15.90 45.29 1.56 3.44 4.34 130 3.369 1.936 0.731 3.60 0.81 0.61 25.15 3.51 3.95 7.46 26.28 2.73 0 1.00 0.89 0.735 Non-Liq. 3.7 7.2 0.00
52.66 16.05 69.08 1.46 2.12 6.61 130 3.401 1.953 0.726 2.18 0.72 0.64 40.75 6.73 2.17 8.90 53.03 2.43 0 1.26 0.88 0.730 Non-Liq. 4.2 12.5 0.00
53.15 16.20 111.37 1.46 1.31 10.67 130 3.433 1.969 0.721 1.34 0.63 0.67 69.79 10.75 1.09 11.84 1.10 89.83 2.11 1 72 1.47 1.26 132.5 0.78 0.296 0.726 0.32 4.9 18.5 5.5 24.0 1.26
53.64 16.35 95.18 1.86 1.95 9.11 130 3.465 1.986 0.716 1.99 0.68 0.65 57.28 9.35 1.94 11.29 73.97 2.29 0 1.26 0.88 0.722 Non-Liq. 4.5 16.4 0.00
54.13 16.50 40.79 2.01 4.94 3.91 130 3.497 2.002 0.712 5.19 0.85 0.58 21.28 3.17 5.92 9.09 22.38 2.89 0 1.00 0.88 0.718 Non-Liq. 3.3 6.7 0.00
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Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)O

ve
rid

e

54.63 16.65 20.26 1.27 6.26 1.94 130 3.529 2.019 0.707 6.96 0.95 0.54 9.32 1.48 5.99 7.48 10.36 3.24 0 1.00 0.88 0.714 Non-Liq. 2.7 3.9 0.00
55.12 16.80 18.59 0.65 3.50 1.78 130 3.561 2.036 0.702 3.93 0.91 0.55 8.60 1.29 3.98 5.27 9.65 3.12 0 1.00 0.88 0.709 Non-Liq. 2.9 3.3 0.00
55.61 16.95 16.17 0.54 3.33 1.55 130 3.593 2.052 0.698 3.82 0.93 0.54 7.20 1.09 3.76 4.85 8.25 3.17 0 1.00 0.88 0.705 Non-Liq. 2.8 3.0 0.00
56.10 17.10 15.66 0.44 2.83 1.50 130 3.625 2.069 0.693 3.26 0.92 0.54 6.92 1.03 3.09 4.13 7.97 3.15 0 1.00 0.87 0.701 Non-Liq. 2.8 2.8 0.00
56.59 17.25 15.39 0.43 2.81 1.47 130 3.656 2.086 0.689 3.25 0.92 0.53 6.71 1.01 3.06 4.07 7.77 3.16 0 1.00 0.87 0.697 Non-Liq. 2.8 2.8 0.00
57.09 17.40 17.56 0.49 2.81 1.68 130 3.688 2.102 0.684 3.19 0.91 0.54 7.83 1.17 3.05 4.21 8.90 3.10 0 1.00 0.87 0.693 Non-Liq. 2.9 3.0 0.00
57.58 17.55 33.39 0.70 2.10 3.20 130 3.720 2.119 0.680 2.24 0.81 0.57 16.87 2.34 2.11 4.45 18.02 2.74 0 1.00 0.87 0.689 Non-Liq. 3.6 5.0 0.00
58.07 17.70 15.29 0.62 4.05 1.46 130 3.752 2.136 0.675 4.71 0.96 0.51 6.35 1.02 4.67 5.69 7.39 3.27 0 1.00 0.87 0.686 Non-Liq. 2.6 2.8 0.00
58.56 17.85 17.55 0.39 2.20 1.68 130 3.784 2.152 0.671 2.51 0.89 0.53 7.73 1.13 2.24 3.36 8.81 3.05 0 1.00 0.87 0.682 Non-Liq. 3.0 2.9 0.00
59.06 18.00 14.41 0.33 2.26 1.38 130 3.816 2.169 0.667 2.66 0.92 0.52 5.97 0.90 2.31 3.21 7.03 3.16 0 1.00 0.87 0.678 Non-Liq. 2.8 2.5 0.00
59.55 18.15 31.57 0.57 1.82 3.02 130 3.848 2.185 0.663 1.95 0.80 0.56 15.49 2.14 1.73 3.87 16.64 2.74 0 1.00 0.86 0.674 Non-Liq. 3.6 4.6 0.00
60.04 18.30 133.91 1.64 1.23 12.82 130 3.880 2.202 0.659 1.25 0.61 0.64 79.35 13.89 0.95 14.84 113.49 2.05 0 1.41 0.86 0.671 Non-Liq. 5.0 22.8 0.00
60.53 18.45 131.99 2.69 2.04 12.64 130 3.912 2.219 0.655 2.08 0.66 0.61 75.17 14.26 2.01 16.27 107.56 2.21 0 1.41 0.86 0.667 Non-Liq. 4.7 23.1 0.00
61.02 18.60 35.32 1.95 5.53 3.38 130 3.944 2.235 0.651 5.90 0.88 0.52 16.14 2.63 5.87 8.50 17.23 3.01 0 1.00 0.86 0.664 Non-Liq. 3.1 5.6 0.00
61.52 18.75 14.91 0.64 4.27 1.43 130 3.976 2.252 0.647 5.03 0.97 0.48 5.76 0.96 4.91 5.88 6.79 3.32 0 1.00 0.86 0.660 Non-Liq. 2.5 2.7 0.00
62.01 18.90 14.16 0.31 2.17 1.36 130 4.008 2.269 0.643 2.59 0.93 0.49 5.55 0.85 2.18 3.03 6.61 3.18 0 1.00 0.86 0.657 Non-Liq. 2.8 2.4 0.00
62.50 19.05 16.14 0.30 1.89 1.55 130 4.040 2.285 0.640 2.20 0.90 0.50 6.56 0.97 1.80 2.78 7.64 3.08 0 1.00 0.86 0.653 Non-Liq. 3.0 2.6 0.00
62.99 19.20 19.91 0.39 1.95 1.91 130 4.072 2.302 0.636 2.20 0.87 0.51 8.45 1.24 1.88 3.12 9.56 2.99 0 1.00 0.86 0.650 Non-Liq. 3.2 3.0 0.00
63.48 19.35 18.89 0.45 2.40 1.81 130 4.104 2.318 0.633 2.74 0.89 0.50 7.77 1.19 2.46 3.65 8.85 3.07 0 1.00 0.85 0.647 Non-Liq. 3.0 3.0 0.00
63.98 19.50 23.19 0.45 1.93 2.22 130 4.136 2.335 0.629 2.15 0.85 0.51 10.04 1.47 1.85 3.32 11.16 2.92 0 1.00 0.85 0.644 Non-Liq. 3.3 3.4 0.00
64.47 19.65 20.92 0.39 1.85 2.00 130 4.168 2.352 0.626 2.08 0.86 0.50 8.81 1.29 1.74 3.03 9.92 2.96 0 1.00 0.85 0.641 Non-Liq. 3.2 3.1 0.00
64.96 19.80 27.55 0.60 2.18 2.64 130 4.200 2.368 0.622 2.39 0.84 0.51 12.09 1.80 2.17 3.97 13.23 2.87 0 1.00 0.85 0.638 Non-Liq. 3.4 3.9 0.00
65.45 19.95 16.70 0.68 4.06 1.60 130 4.232 2.385 0.619 4.73 0.95 0.46 6.24 1.06 4.58 5.64 7.27 3.28 0 1.00 0.85 0.635 Non-Liq. 2.6 2.8 0.00
65.94 20.10 16.04 0.44 2.74 1.54 130 4.264 2.402 0.616 3.22 0.93 0.47 6.02 0.98 2.87 3.85 7.08 3.20 0 1.00 0.85 0.632 Non-Liq. 2.7 2.6 0.00
66.44 20.25 28.11 0.48 1.71 2.69 130 4.296 2.418 0.613 1.87 0.82 0.51 12.31 1.77 1.55 3.32 13.47 2.81 0 1.00 0.85 0.629 Non-Liq. 3.5 3.8 0.00
66.93 20.40 31.03 0.75 2.41 2.97 130 4.328 2.435 0.610 2.62 0.84 0.50 13.47 2.05 2.45 4.50 14.62 2.86 0 1.00 0.85 0.626 Non-Liq. 3.4 4.3 0.00
67.42 20.55 56.66 1.19 2.10 5.43 130 4.360 2.452 0.607 2.19 0.76 0.53 27.15 5.56 2.04 7.60 39.93 2.57 0 1.41 0.85 0.623 Non-Liq. 4.0 10.0 0.00
67.91 20.70 18.98 0.96 5.05 1.82 130 4.392 2.468 0.604 5.80 0.96 0.44 6.94 1.24 5.75 7.00 7.98 3.29 0 1.00 0.84 0.621 Non-Liq. 2.6 3.1 0.00
68.41 20.85 19.74 0.39 1.97 1.89 130 4.424 2.485 0.601 2.25 0.88 0.47 7.70 1.18 1.87 3.06 8.80 3.02 0 1.00 0.84 0.618 Non-Liq. 3.1 2.9 0.00
68.90 21.00 17.20 0.35 2.02 1.65 130 4.456 2.501 0.598 2.37 0.90 0.46 6.40 1.00 1.94 2.95 7.49 3.10 0 1.00 0.84 0.615 Non-Liq. 2.9 2.6 0.00
69.39 21.15 92.24 1.16 1.26 8.83 130 4.488 2.518 0.595 1.29 0.66 0.56 47.74 7.27 0.96 8.23 56.57 2.23 0 1.15 0.84 0.613 Non-Liq. 4.6 12.2 0.00
69.88 21.30 127.04 2.32 1.83 12.17 130 4.520 2.535 0.593 1.86 0.66 0.56 66.02 10.66 1.69 12.35 77.65 2.22 0 1.15 0.84 0.610 Non-Liq. 4.6 16.7 0.00
70.37 21.45 31.66 1.98 6.24 3.03 130 4.552 2.551 0.590 6.79 0.92 0.45 12.29 2.25 5.72 7.97 13.37 3.14 0 1.00 0.84 0.608 Non-Liq. 2.8 4.7 0.00
70.87 21.60 259.37 3.85 1.48 24.84 130 4.584 2.568 0.587 1.50 0.58 0.60 145.69 22.25 1.25 23.50 169.61 1.91 0 1.15 0.84 0.606 Non-Liq. 5.3 32.3 0.00
71.36 21.75 323.68 7.24 2.24 31.00 130 4.616 2.585 0.585 2.26 0.60 0.59 177.86 29.10 2.20 31.30 1.08 206.65 1.99 1 100 1.29 1.15 266.2 0.70 Infin. 0.603 Non-Liq. 5.1 40.5 5.0 45.5 0.00
71.85 21.90 184.66 7.29 3.95 17.68 130 4.648 2.601 0.582 4.00 0.70 0.53 91.43 16.82 4.37 21.19 1.26 106.89 2.37 1 80 2.18 1.15 233.0 0.70 Infin. 0.601 Non-Liq. 4.4 24.5 5.0 29.5 0.00
72.34 22.05 143.88 4.40 3.06 13.78 130 4.680 2.618 0.580 3.12 0.70 0.53 70.85 10.97 3.24 14.21 72.16 2.36 0 1.00 0.83 0.599 Non-Liq. 4.4 16.5 0.00
72.83 22.20 55.67 1.59 2.85 5.33 130 4.712 2.635 0.578 2.99 0.79 0.49 24.44 3.89 2.97 6.86 25.65 2.69 0 1.00 0.83 0.597 Non-Liq. 3.7 6.9 0.00
73.33 22.35 27.21 0.70 2.58 2.61 130 4.744 2.651 0.575 2.86 0.86 0.45 10.51 1.71 2.63 4.34 11.64 2.97 0 1.00 0.83 0.595 Non-Liq. 3.2 3.6 0.00
73.82 22.50 49.18 0.67 1.37 4.71 130 4.776 2.668 0.573 1.45 0.74 0.50 22.09 3.12 1.10 4.22 23.45 2.53 0 1.00 0.83 0.592 Non-Liq. 4.0 5.8 0.00
74.31 22.65 123.30 1.03 0.83 11.81 130 4.808 2.684 0.571 0.85 0.60 0.57 65.03 8.00 0.42 8.42 1.05 66.47 2.02 1 60 1.32 1.00 88.0 0.76 0.143 0.590 0.18 5.0 13.2 4.4 17.6 1.69
74.80 22.80 98.99 1.35 1.36 9.48 130 4.840 2.701 0.569 1.40 0.67 0.54 48.76 6.69 1.09 7.78 1.16 50.13 2.25 1 48 1.79 1.00 89.5 0.83 0.147 0.588 0.21 4.6 10.9 5.5 16.4 1.79
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101 Garden Street            Project No: 305172-001 Method Used: 1 1998 NCEER (Robertson & Wride)

Settlement Analysis using Tokimatsu & Seed (1987), clean sand Qc1n/N1(60) ratio =5 Plot Limiting Ic:

Sounding: CPT-4 Earthquake Magnitude: 7 PGA, g: 1.06 Calc GWT (feet):  6.0 1 2.6

                                                                                                                                                                                                                                 

Total Thickness of Liquefiable Layers:   13.8 feet Estimated Total Ground Subsidence (Settlement):   2.6  inches

EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE
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3 avg increment =0.15m Qc1n/N1(60): 5 Method Used: 1998 NCEER (Robertson & Wride)

Limiting Ic: Ignore 1st/last increment into sand/silt soils: 0

Sounding: CPT-4 Earthquake Magnitude: 7 PGA, g: 1.06

EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE
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CPT-LIQUEFY.XLS - A SPREADSHEET FOR EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL USING CPT DATA
Developed 2003 by Shelton L. Stringer, GE,  Earth Systems Southwest

Project: 101 Garden Street Liquefaction Analysis using 1998 NCEER (Robertson & Wride) method Total

Job No: 305172-001 Settlement Analysis using Tokimatsu & Seed (1987), clean sand Qc1n/N1(60) ratio =5 Liquefied

Date: Thickness

Sounding: CPT-5 Plot: 5 (feet)

EARTHQUAKE INFORMATION: Method Used: 1 1998 NCEER (Robertson & Wride) 15.7

Magnitude: 7 7.5 Averaging Increment: 3 0.15 m Ignore 1st/last increment into sand/silt soils: 1 yes Use Moss @ PL: 15% Total

PGA, g: 1.060 0.89 Induced CSR (M=7.5)  = 0.65*PGA*(po/p'o)*rd/MSF Ignore/remediate upper: 0.0 m Use Tokimatsu & Seed (0) or Ishihara &Yoshmine (1): 0 Induced

MSF: 1.19 Clean Sand Qc1n  = CQ*KC*KH*Qc Unit Weight of unsaturated soils: 115 pcf Required SF: 1.30 Max N1(60) - post liquefied: 5.5 Subsidence

GWT, feet: 6.0 SF = CRR7.5*K/CSR Unit Weight of saturated soils: 130 pcf Min SF of Liquefiable Layers: 0.17 Max N1(60) - non liquefied: 5.0 (inches)

Calc GWT, feet: 6.0 0.50 Limiting Ic for liquefiable soils: 2.60 Limiting Ic for KH: 2.6 Avg SF of Liquefiable Layers: 0.30 2.8

Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)

0.49 0.15 139.18 0.57 0.41 13.33 115 0.028 0.028 1.000 0.41 0.50 1.70 223.59 22.66 0.00 22.66 1.00 223.64 1.39 1 100 1.00 1.00 223.6 1.00 Infin. 0.385 Non-Liq. 6.3 35.7 5.0 40.7 0.04
0.98 0.30 315.54 0.70 0.22 30.22 115 0.057 0.057 1.000 0.22 0.50 1.70 506.93 51.37 0.00 51.37 1.00 507.02 0.95 1 100 1.00 1.00 507.0 1.00 Infin. 0.385 Non-Liq. 5.5 91.6 5.0 96.6 0.01
1.48 0.45 343.00 1.59 0.46 32.85 115 0.085 0.085 0.999 0.46 0.50 1.70 551.00 55.84 0.00 55.84 1.00 551.14 1.15 1 100 1.00 1.00 551.1 1.00 Infin. 0.385 Non-Liq. 5.5 99.6 5.0 104.6 0.00
1.97 0.60 140.49 1.43 1.02 13.45 115 0.113 0.113 0.997 1.02 0.51 1.70 225.56 22.87 0.57 23.44 225.75 1.66 0 1.00 1.00 0.384 Non-Liq. 5.7 39.3 0.00
2.46 0.75 26.00 1.26 4.83 2.49 115 0.141 0.141 0.996 4.86 0.81 1.70 41.55 4.23 4.75 8.98 41.78 2.66 0 1.00 1.00 0.384 Non-Liq. 3.8 11.0 0.00
2.95 0.90 20.79 0.85 4.07 1.99 115 0.170 0.170 0.995 4.11 0.81 1.70 33.13 3.38 3.91 7.30 33.41 2.68 0 1.00 1.00 0.383 Non-Liq. 3.8 8.9 0.00
3.44 1.05 7.34 0.42 5.78 0.70 130 0.202 0.202 0.994 5.94 0.95 1.70 11.48 1.20 4.93 6.12 11.80 3.13 0 1.00 1.00 0.383 Non-Liq. 2.9 4.1 0.00
3.94 1.20 4.25 0.20 4.69 0.41 130 0.234 0.234 0.993 4.96 0.99 1.70 6.46 0.69 4.58 5.28 6.83 3.28 0 1.00 1.00 0.382 Non-Liq. 2.6 2.6 0.00
4.43 1.35 8.32 0.25 3.01 0.80 130 0.266 0.266 0.992 3.11 0.88 1.70 12.95 1.35 2.74 4.10 13.37 2.91 0 1.00 1.00 0.382 Non-Liq. 3.3 4.1 0.00
4.92 1.50 17.21 0.55 3.20 1.65 130 0.298 0.298 0.990 3.26 0.81 1.70 27.18 2.80 2.95 5.76 27.66 2.67 0 1.00 1.00 0.381 Non-Liq. 3.8 7.3 0.00
5.41 1.65 20.80 0.89 4.29 1.99 130 0.330 0.330 0.989 4.36 0.82 1.70 32.90 3.36 4.14 7.50 33.43 2.70 0 1.00 1.00 0.381 Non-Liq. 3.7 9.0 0.00
5.91 1.80 15.22 0.86 5.68 1.46 130 0.362 0.362 0.988 5.81 0.87 1.70 23.87 2.45 4.92 7.37 24.45 2.88 0 1.00 1.00 0.381 Non-Liq. 3.4 7.3 0.00
6.40 1.95 12.96 0.65 5.03 1.24 130 0.394 0.389 0.987 5.19 0.88 1.70 20.19 2.11 5.63 7.74 20.82 2.90 0 1.00 1.00 0.577 Non-Liq. 3.3 6.3 0.00
6.89 2.10 9.91 0.41 4.17 0.95 130 0.426 0.406 0.986 4.34 0.90 1.70 15.28 1.61 4.64 6.25 15.93 2.95 0 1.00 1.00 0.598 Non-Liq. 3.2 4.9 0.00
7.38 2.25 7.07 0.20 2.85 0.68 130 0.458 0.422 0.985 3.04 0.91 1.70 10.68 1.15 3.00 4.16 11.35 2.98 0 1.00 1.00 0.617 Non-Liq. 3.2 3.6 0.00
7.87 2.40 9.29 0.19 2.02 0.89 130 0.490 0.439 0.984 2.12 0.85 1.70 14.22 1.51 1.95 3.47 14.93 2.79 0 1.00 1.00 0.634 Non-Liq. 3.5 4.2 0.00
8.37 2.55 18.10 0.26 1.42 1.73 130 0.522 0.456 0.983 1.45 0.75 1.70 28.36 3.35 1.19 4.54 33.53 2.45 0 1.15 1.00 0.650 Non-Liq. 4.2 8.0 0.00
8.86 2.70 28.08 0.32 1.15 2.69 130 0.554 0.472 0.982 1.17 0.69 1.70 44.36 4.87 0.85 5.72 1.17 52.00 2.23 1 50 1.75 1.15 91.0 1.00 0.150 0.665 0.23 4.6 11.2 5.5 16.7 1.78
9.35 2.85 26.58 0.33 1.24 2.55 130 0.586 0.489 0.981 1.27 0.71 1.70 41.92 4.51 0.98 5.49 1.22 49.23 2.27 1 47 1.86 1.15 91.7 1.00 0.152 0.679 0.22 4.6 10.8 5.5 16.3 1.81
9.84 3.00 28.02 0.38 1.36 2.68 130 0.618 0.505 0.979 1.39 0.71 1.69 43.88 4.59 1.14 5.73 51.51 2.28 0 1.15 1.00 0.691 Non-Liq. 4.5 11.4 0.00
10.33 3.15 10.75 0.44 4.10 1.03 130 0.650 0.522 0.978 4.31 0.90 1.70 16.43 1.58 4.77 6.36 17.27 2.92 0 1.00 1.00 0.703 Non-Liq. 3.3 5.3 0.00
10.83 3.30 21.64 0.48 2.20 2.07 130 0.682 0.539 0.977 2.25 0.78 1.69 33.69 4.14 2.26 6.40 48.61 2.50 0 1.41 1.00 0.714 Non-Liq. 4.1 11.8 0.00
11.32 3.45 12.23 0.44 3.61 1.17 130 0.714 0.555 0.976 3.78 0.88 1.70 18.76 1.71 4.16 5.87 19.65 2.84 0 1.00 1.00 0.725 Non-Liq. 3.4 5.7 0.00
11.81 3.60 10.47 0.41 3.92 1.00 130 0.746 0.572 0.975 4.14 0.91 1.70 15.90 1.47 4.59 6.06 16.82 2.92 0 1.00 1.00 0.734 Non-Liq. 3.3 5.1 0.00
12.30 3.75 75.96 0.40 0.53 7.27 130 0.778 0.589 0.974 0.53 0.54 1.37 97.65 14.08 0.04 14.12 138.45 1.76 0 1.41 1.00 0.744 Non-Liq. 5.6 24.9 0.00
12.80 3.90 34.52 0.57 1.66 3.31 130 0.810 0.605 0.973 1.69 0.71 1.49 47.68 6.06 1.56 7.63 68.27 2.30 0 1.41 1.00 0.752 Non-Liq. 4.5 15.2 0.00
13.29 4.05 11.02 0.64 5.77 1.06 130 0.842 0.622 0.972 6.11 0.94 1.65 16.18 1.43 6.10 7.53 17.15 3.02 0 1.00 1.00 0.760 Non-Liq. 3.1 5.6 0.00
13.78 4.20 7.79 0.41 5.27 0.75 130 0.874 0.638 0.971 5.74 0.97 1.63 11.04 1.06 6.12 7.17 12.03 3.13 0 1.00 1.00 0.768 Non-Liq. 2.9 4.2 0.00
14.27 4.35 18.84 0.34 1.78 1.80 130 0.906 0.655 0.970 1.85 0.79 1.46 25.06 3.75 1.75 5.50 41.02 2.55 0 1.58 1.00 0.775 Non-Liq. 4.0 10.2 0.00
14.76 4.50 7.20 0.27 3.78 0.69 130 0.938 0.672 0.969 4.17 0.96 1.55 9.53 0.97 4.48 5.45 10.52 3.10 0 1.00 1.00 0.781 Non-Liq. 2.9 3.6 0.00
15.26 4.65 6.06 0.24 3.89 0.58 130 0.969 0.688 0.968 4.39 0.98 1.53 7.75 0.82 4.64 5.47 8.74 3.18 0 1.00 1.00 0.788 Non-Liq. 2.8 3.2 0.00
15.75 4.80 5.56 0.23 4.08 0.53 130 1.001 0.705 0.967 4.67 1.00 1.50 6.88 0.75 4.91 5.66 7.88 3.24 0 1.00 1.00 0.793 Non-Liq. 2.7 3.0 0.00
16.24 4.95 5.20 0.17 3.34 0.50 130 1.033 0.722 0.966 3.88 1.00 1.47 6.20 0.70 3.90 4.60 7.20 3.23 0 1.00 1.00 0.799 Non-Liq. 2.7 2.7 0.00
16.73 5.10 5.39 0.13 2.34 0.52 130 1.065 0.738 0.965 2.71 0.97 1.42 6.24 0.71 2.53 3.24 7.23 3.14 0 1.00 1.00 0.804 Non-Liq. 2.8 2.5 0.00
17.22 5.25 5.09 0.12 2.27 0.49 130 1.097 0.755 0.964 2.67 0.98 1.39 5.70 0.67 2.44 3.11 6.69 3.17 0 1.00 1.00 0.809 Non-Liq. 2.8 2.4 0.00
17.72 5.40 6.54 0.13 1.96 0.63 130 1.129 0.772 0.962 2.23 0.94 1.34 7.33 0.82 2.02 2.84 8.31 3.04 0 1.00 1.00 0.814 Non-Liq. 3.0 2.7 0.00
18.21 5.55 9.37 0.20 2.15 0.90 130 1.161 0.788 0.961 2.34 0.90 1.30 10.56 1.11 2.28 3.39 11.53 2.92 0 1.00 1.00 0.818 Non-Liq. 3.3 3.5 0.00
18.70 5.70 12.50 0.31 2.46 1.20 130 1.193 0.805 0.960 2.63 0.87 1.27 14.03 1.42 2.72 4.14 15.00 2.84 0 1.00 1.00 0.822 Non-Liq. 3.4 4.4 0.00
19.19 5.85 14.49 0.36 2.51 1.39 130 1.225 0.821 0.959 2.66 0.86 1.24 16.05 1.61 2.79 4.40 17.01 2.80 0 1.00 1.00 0.826 Non-Liq. 3.5 4.8 0.00
19.69 6.00 32.07 0.38 1.18 3.07 130 1.257 0.838 0.958 1.21 0.71 1.18 34.84 4.40 0.94 5.34 45.24 2.33 0 1.26 1.00 0.830 Non-Liq. 4.4 10.2 0.00
20.18 6.15 11.94 0.27 2.23 1.14 130 1.289 0.855 0.956 2.40 0.87 1.21 12.63 1.31 2.40 3.72 13.60 2.86 0 1.00 1.00 0.833 Non-Liq. 3.4 4.0 0.00
20.67 6.30 10.37 0.20 1.94 0.99 130 1.321 0.871 0.955 2.11 0.88 1.19 10.66 1.14 2.00 3.14 11.64 2.89 0 1.00 1.00 0.837 Non-Liq. 3.3 3.5 0.00
21.16 6.45 31.09 0.49 1.56 2.98 130 1.353 0.888 0.954 1.61 0.74 1.14 32.50 4.11 1.48 5.59 42.30 2.42 0 1.26 1.00 0.840 Non-Liq. 4.3 9.9 0.00
21.65 6.60 57.19 0.97 1.69 5.48 130 1.385 0.905 0.952 1.72 0.68 1.11 59.19 7.38 1.66 9.03 1.22 76.04 2.24 1 65 1.76 1.26 133.7 1.00 0.302 0.843 0.36 4.6 16.5 5.5 22.0 1.40
22.15 6.75 51.09 1.25 2.46 4.89 130 1.417 0.921 0.951 2.50 0.73 1.11 52.43 6.51 2.73 9.24 67.51 2.38 0 1.26 1.00 0.845 Non-Liq. 4.3 15.6 0.00
22.64 6.90 16.22 0.89 5.51 1.55 130 1.449 0.938 0.950 5.85 0.92 1.12 16.13 1.64 6.29 7.93 17.12 3.01 0 1.00 1.00 0.848 Non-Liq. 3.1 5.5 0.00
23.13 7.05 17.36 0.47 2.71 1.66 130 1.481 0.955 0.948 2.87 0.85 1.09 16.92 1.76 3.09 4.85 17.91 2.80 0 1.00 1.00 0.850 Non-Liq. 3.5 5.1 0.00
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Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)O
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23.62 7.20 40.13 0.80 2.00 3.84 130 1.513 0.971 0.946 2.05 0.74 1.07 39.43 4.27 2.11 6.38 43.29 2.42 0 1.07 1.00 0.852 Non-Liq. 4.3 10.2 0.00
24.11 7.35 27.17 1.06 3.89 2.60 130 1.545 0.988 0.945 4.04 0.83 1.06 26.21 2.68 4.75 7.43 27.19 2.75 0 1.00 1.00 0.854 Non-Liq. 3.6 7.5 0.00
24.61 7.50 55.05 1.12 2.03 5.27 130 1.577 1.004 0.943 2.07 0.71 1.04 53.00 5.40 2.14 7.54 54.18 2.32 0 1.00 1.00 0.856 Non-Liq. 4.4 12.2 0.00
25.10 7.65 75.79 1.44 1.90 7.26 130 1.609 1.021 0.941 1.93 0.67 1.02 72.37 7.35 1.97 9.32 1.27 73.36 2.20 1 64 1.68 1.00 123.1 1.00 0.253 0.857 0.30 4.7 15.7 5.5 21.2 1.46
25.59 7.80 97.64 1.92 1.97 9.35 130 1.641 1.038 0.940 1.99 0.65 1.01 92.46 9.41 2.06 11.47 1.22 93.46 2.14 1 74 1.53 1.00 142.7 1.00 0.350 0.859 0.41 4.8 19.4 5.5 24.9 1.21
26.08 7.95 120.20 2.25 1.87 11.51 130 1.673 1.054 0.938 1.88 0.63 1.00 112.86 11.52 1.92 13.44 1.17 113.86 2.06 1 82 1.39 1.00 158.0 1.00 0.446 0.860 0.52 5.0 22.9 5.5 28.4 1.02
26.57 8.10 137.25 1.97 1.43 13.14 130 1.705 1.071 0.936 1.45 0.59 0.99 127.80 13.09 1.31 14.40 1.10 128.80 1.94 1 87 1.23 1.00 158.3 1.00 0.449 0.861 0.52 5.2 24.8 5.5 30.3 0.80
27.07 8.25 133.01 1.53 1.15 12.74 130 1.737 1.088 0.934 1.16 0.57 0.98 122.73 12.61 0.91 13.52 1.07 123.75 1.89 1 86 1.18 1.00 145.4 0.99 0.366 0.862 0.42 5.3 23.3 5.5 28.8 1.00
27.56 8.40 116.15 1.17 1.00 11.12 130 1.769 1.104 0.932 1.01 0.58 0.98 106.09 10.94 0.71 11.64 1.06 107.11 1.89 1 80 1.18 1.00 126.8 0.98 0.269 0.863 0.31 5.3 20.2 5.1 25.4 1.19
28.05 8.55 114.72 1.18 1.03 10.99 130 1.801 1.121 0.930 1.04 0.58 0.97 103.83 10.74 0.74 11.48 1.07 104.86 1.91 1 79 1.20 1.00 125.5 0.98 0.264 0.863 0.30 5.3 19.9 5.2 25.1 1.20
28.54 8.70 122.11 1.56 1.28 11.69 130 1.833 1.137 0.928 1.29 0.59 0.96 109.53 11.39 1.09 12.49 1.10 110.56 1.95 1 81 1.24 1.00 137.6 0.97 0.322 0.864 0.36 5.2 21.4 5.5 26.9 1.10
29.04 8.85 137.12 1.69 1.23 13.13 130 1.865 1.154 0.925 1.24 0.58 0.95 122.19 12.73 1.03 13.76 1.08 123.23 1.91 1 85 1.20 1.00 147.4 0.97 0.378 0.864 0.42 5.3 23.4 5.5 28.9 1.00
29.53 9.00 116.73 1.74 1.49 11.18 130 1.897 1.171 0.923 1.50 0.61 0.94 102.65 10.79 1.39 12.18 1.13 103.69 2.02 1 78 1.33 1.00 137.5 0.96 0.322 0.864 0.36 5.0 20.6 5.5 26.1 1.15
30.02 9.15 76.02 1.77 2.33 7.28 130 1.929 1.187 0.920 2.37 0.70 0.92 65.27 7.00 2.58 9.58 66.31 2.30 0 1.00 0.98 0.864 Non-Liq. 4.5 14.7 0.00
30.51 9.30 22.82 1.20 5.26 2.19 130 1.961 1.204 0.918 5.55 0.89 0.89 18.21 2.07 6.32 8.39 19.22 2.96 0 1.00 0.97 0.864 Non-Liq. 3.2 6.0 0.00
31.00 9.45 27.44 0.60 2.18 2.63 130 1.993 1.221 0.915 2.28 0.80 0.89 22.11 2.45 2.36 4.81 23.14 2.65 0 1.00 0.97 0.863 Non-Liq. 3.8 6.1 0.00
31.50 9.60 23.23 0.74 3.18 2.22 130 2.025 1.237 0.913 3.35 0.85 0.88 18.21 2.07 3.76 5.83 19.23 2.82 0 1.00 0.97 0.863 Non-Liq. 3.5 5.5 0.00
31.99 9.75 89.93 1.17 1.30 8.61 130 2.057 1.254 0.910 1.32 0.63 0.90 75.30 8.09 1.12 9.22 76.65 2.08 0 1.00 0.97 0.862 Non-Liq. 4.9 15.6 0.00
32.48 9.90 115.78 1.17 1.01 11.09 130 2.089 1.271 0.907 1.02 0.58 0.90 97.26 10.31 0.71 11.02 1.07 98.34 1.92 1 76 1.21 1.00 119.3 0.93 0.238 0.861 0.26 5.2 18.8 5.1 23.9 1.28
32.97 10.05 43.36 0.94 2.17 4.15 130 2.121 1.287 0.904 2.23 0.75 0.86 34.33 3.83 2.34 6.17 1.61 35.38 2.49 1 34 2.72 1.00 96.3 0.96 0.163 0.860 0.18 4.1 8.6 5.5 14.1 2.07
33.46 10.20 90.16 0.92 1.02 8.63 130 2.153 1.304 0.901 1.04 0.61 0.88 73.90 7.91 0.73 8.64 1.09 74.98 2.02 1 65 1.33 1.00 99.8 0.94 0.172 0.859 0.19 5.0 14.9 5.1 20.0 1.55
33.96 10.35 131.15 1.16 0.88 12.56 130 2.185 1.320 0.898 0.89 0.56 0.88 108.34 11.49 0.54 12.02 1.05 109.44 1.85 1 81 1.15 1.00 125.5 0.92 0.264 0.858 0.28 5.4 20.4 4.7 25.1 1.20
34.45 10.50 119.30 1.29 1.08 11.42 130 2.217 1.337 0.894 1.09 0.59 0.87 97.13 10.44 0.81 11.25 1.08 98.23 1.94 1 76 1.23 1.00 121.2 0.91 0.245 0.857 0.26 5.2 18.9 5.3 24.2 1.25
34.94 10.65 92.08 1.09 1.18 8.82 130 2.249 1.354 0.891 1.20 0.62 0.86 73.53 8.00 0.95 8.95 74.62 2.06 0 1.00 0.95 0.855 Non-Liq. 5.0 15.0 0.00
35.43 10.80 31.03 0.94 3.02 2.97 130 2.281 1.370 0.888 3.16 0.82 0.81 22.69 2.67 3.53 6.20 23.74 2.73 0 1.00 0.95 0.853 Non-Liq. 3.7 6.5 0.00
35.93 10.95 32.70 0.68 2.08 3.13 130 2.313 1.387 0.884 2.18 0.78 0.81 23.95 2.77 2.22 4.99 25.01 2.61 0 1.00 0.95 0.852 Non-Liq. 3.9 6.4 0.00
36.42 11.10 23.05 0.51 2.23 2.21 130 2.345 1.404 0.880 2.38 0.83 0.79 16.19 1.91 2.42 4.33 17.24 2.77 0 1.00 0.95 0.850 Non-Liq. 3.6 4.8 0.00
36.91 11.25 27.94 0.75 2.69 2.68 130 2.377 1.420 0.877 2.83 0.82 0.79 19.68 2.34 3.05 5.40 20.73 2.74 0 1.00 0.94 0.847 Non-Liq. 3.6 5.7 0.00
37.40 11.40 44.68 1.20 2.68 4.28 130 2.409 1.437 0.873 2.77 0.77 0.79 32.28 3.82 3.04 6.87 33.47 2.57 0 1.00 0.94 0.845 Non-Liq. 4.0 8.4 0.00
37.89 11.55 54.25 1.36 2.51 5.20 130 2.441 1.454 0.869 2.58 0.75 0.79 39.38 4.63 2.80 7.43 1.61 40.46 2.49 1 39 2.69 1.00 109.0 0.94 0.200 0.843 0.22 4.1 9.8 5.5 15.3 1.94
38.39 11.70 52.92 1.22 2.31 5.07 130 2.473 1.470 0.865 2.37 0.74 0.78 38.09 4.48 2.52 7.00 1.56 39.18 2.47 1 38 2.63 1.00 103.2 0.94 0.182 0.840 0.20 4.2 9.4 5.5 14.9 2.00
38.88 11.85 80.76 1.02 1.27 7.73 130 2.505 1.487 0.861 1.29 0.65 0.80 60.09 6.75 1.07 7.81 1.16 61.22 2.15 1 56 1.56 1.00 95.3 0.90 0.160 0.838 0.17 4.8 12.8 5.5 18.3 1.67
39.37 12.00 76.66 0.97 1.27 7.34 130 2.537 1.503 0.857 1.29 0.65 0.79 56.44 6.36 1.07 7.43 1.17 57.57 2.17 1 54 1.61 1.00 92.4 0.90 0.153 0.835 0.17 4.7 12.1 5.5 17.6 1.73
39.86 12.15 69.00 1.24 1.80 6.61 130 2.569 1.520 0.852 1.84 0.69 0.78 49.58 5.77 1.80 7.57 1.31 50.70 2.31 1 49 1.99 1.00 101.0 0.93 0.176 0.832 0.20 4.5 11.3 5.5 16.8 1.80
40.35 12.30 114.14 1.35 1.18 10.93 130 2.601 1.537 0.848 1.20 0.61 0.80 84.80 9.50 0.95 10.45 1.10 85.96 2.02 1 71 1.32 1.00 113.5 0.86 0.216 0.829 0.22 5.1 17.0 5.5 22.5 1.36
40.85 12.45 98.73 1.24 1.26 9.45 130 2.633 1.553 0.843 1.28 0.63 0.79 72.13 8.17 1.05 9.22 1.13 73.29 2.09 1 64 1.43 1.00 105.0 0.89 0.188 0.826 0.20 4.9 14.9 5.5 20.4 1.51
41.34 12.60 70.38 1.06 1.50 6.74 130 2.665 1.570 0.839 1.53 0.68 0.76 49.74 5.77 1.38 7.15 50.87 2.26 0 1.00 0.92 0.823 Non-Liq. 4.6 11.1 0.00
41.83 12.75 29.64 0.69 2.31 2.84 130 2.697 1.587 0.834 2.44 0.81 0.72 19.10 2.36 2.51 4.87 20.18 2.72 0 1.00 0.92 0.819 Non-Liq. 3.7 5.5 0.00
42.32 12.90 12.11 0.37 3.08 1.16 130 2.729 1.603 0.830 3.55 0.94 0.68 6.71 0.90 3.56 4.46 7.74 3.18 0 1.00 0.92 0.816 Non-Liq. 2.8 2.8 0.00
42.81 13.05 10.88 0.24 2.19 1.04 130 2.761 1.620 0.825 2.58 0.93 0.67 5.88 0.78 2.34 3.12 6.91 3.15 0 1.00 0.92 0.812 Non-Liq. 2.8 2.4 0.00
43.31 13.20 10.94 0.23 2.13 1.05 130 2.793 1.637 0.820 2.51 0.93 0.67 5.86 0.78 2.25 3.03 6.89 3.15 0 1.00 0.92 0.809 Non-Liq. 2.8 2.4 0.00
43.80 13.35 17.15 0.32 1.84 1.64 130 2.825 1.653 0.816 2.04 0.86 0.68 9.97 1.26 1.85 3.11 11.04 2.91 0 1.00 0.91 0.805 Non-Liq. 3.3 3.3 0.00
44.29 13.50 12.69 0.34 2.70 1.21 130 2.857 1.670 0.811 3.11 0.93 0.65 6.81 0.92 3.03 3.95 7.84 3.14 0 1.00 0.91 0.801 Non-Liq. 2.8 2.8 0.00
44.78 13.65 10.05 0.26 2.56 0.96 130 2.889 1.686 0.806 3.08 0.96 0.64 5.05 0.70 2.83 3.53 6.07 3.25 0 1.00 0.91 0.797 Non-Liq. 2.6 2.3 0.00
45.28 13.80 12.24 0.25 2.06 1.17 130 2.921 1.703 0.801 2.39 0.92 0.65 6.44 0.86 2.14 3.00 7.48 3.10 0 1.00 0.91 0.793 Non-Liq. 2.9 2.6 0.00
45.77 13.95 16.49 0.35 2.14 1.58 130 2.953 1.720 0.796 2.38 0.88 0.65 9.10 1.19 2.24 3.43 10.16 2.98 0 1.00 0.91 0.789 Non-Liq. 3.2 3.2 0.00
46.26 14.10 45.78 0.60 1.31 4.38 130 2.985 1.736 0.791 1.37 0.72 0.70 29.11 3.73 1.11 4.84 32.41 2.42 0 1.07 0.91 0.785 Non-Liq. 4.3 7.6 0.00
46.75 14.25 77.82 1.01 1.30 7.45 130 3.017 1.753 0.786 1.33 0.66 0.72 51.44 6.52 1.09 7.60 1.17 56.38 2.21 1 53 1.70 1.07 95.7 0.86 0.162 0.781 0.18 4.7 12.1 5.5 17.6 1.72
47.24 14.40 86.36 1.45 1.68 8.27 130 3.049 1.770 0.781 1.71 0.67 0.71 56.53 7.37 1.60 8.97 1.22 61.83 2.25 1 57 1.80 1.07 111.2 0.86 0.208 0.777 0.23 4.6 13.5 5.5 19.0 1.61
47.74 14.55 74.99 1.72 2.29 7.18 130 3.081 1.786 0.776 2.35 0.72 0.69 47.56 6.45 2.44 8.89 1.38 52.19 2.40 1 50 2.30 1.07 119.9 0.90 0.240 0.773 0.28 4.3 12.1 5.5 17.6 1.72
48.23 14.70 53.62 1.33 2.48 5.13 130 3.113 1.803 0.771 2.56 0.76 0.67 32.70 4.53 2.69 7.22 36.25 2.54 0 1.07 0.90 0.769 Non-Liq. 4.0 9.0 0.00
48.72 14.85 14.81 0.60 4.07 1.42 130 3.145 1.819 0.766 4.64 0.95 0.60 7.35 1.07 4.85 5.91 8.38 3.22 0 1.00 0.90 0.765 Non-Liq. 2.7 3.1 0.00
49.21 15.00 14.04 0.29 2.05 1.34 130 3.177 1.836 0.761 2.36 0.90 0.61 7.01 0.96 2.10 3.06 8.06 3.07 0 1.00 0.90 0.760 Non-Liq. 3.0 2.7 0.00
49.70 15.15 18.26 0.29 1.61 1.75 130 3.209 1.853 0.756 1.79 0.85 0.62 9.62 1.25 1.50 2.75 10.70 2.89 0 1.00 0.89 0.756 Non-Liq. 3.3 3.2 0.00
50.20 15.30 31.57 0.82 2.59 3.02 130 3.241 1.869 0.751 2.75 0.82 0.63 17.58 2.36 2.82 5.18 18.69 2.78 0 1.00 0.89 0.752 Non-Liq. 3.6 5.2 0.00
50.69 15.45 75.63 2.28 3.01 7.24 130 3.273 1.886 0.746 3.09 0.74 0.65 45.38 7.67 3.39 11.06 58.85 2.49 0 1.26 0.89 0.747 Non-Liq. 4.1 14.3 0.00
51.18 15.60 76.60 3.13 4.09 7.34 130 3.305 1.903 0.741 4.19 0.77 0.64 44.93 7.89 4.83 12.72 1.61 58.26 2.59 1 54 3.25 1.26 189.5 0.84 Infin. 0.743 Non-Liq. 3.9 14.8 5.0 19.8 0.00
51.67 15.75 97.42 3.21 3.30 9.33 130 3.337 1.919 0.736 3.36 0.73 0.65 58.52 10.01 3.76 13.78 75.49 2.44 0 1.26 0.89 0.739 Non-Liq. 4.2 17.9 0.00
52.17 15.90 26.68 2.37 8.87 2.55 130 3.369 1.936 0.731 9.56 0.95 0.56 13.18 2.09 6.04 8.13 14.22 3.22 0 1.00 0.89 0.735 Non-Liq. 2.7 5.3 0.00
52.66 16.05 29.19 1.30 4.45 2.80 130 3.401 1.953 0.726 4.77 0.88 0.58 15.03 2.21 5.29 7.50 16.11 2.98 0 1.00 0.88 0.730 Non-Liq. 3.2 5.1 0.00
53.15 16.20 89.35 2.03 2.27 8.56 130 3.433 1.969 0.721 2.32 0.70 0.65 53.37 8.87 2.37 11.24 69.00 2.36 0 1.26 0.88 0.726 Non-Liq. 4.4 15.7 0.00
53.64 16.35 92.20 2.92 3.17 8.83 130 3.465 1.986 0.716 3.24 0.73 0.63 53.82 9.34 3.57 12.91 1.38 69.55 2.45 1 62 2.54 1.26 177.0 0.83 Infin. 0.722 Non-Liq. 4.2 16.6 5.0 21.6 0.00
54.13 16.50 73.50 2.84 3.87 7.04 130 3.497 2.002 0.712 3.98 0.77 0.61 41.31 7.42 4.49 11.91 53.70 2.60 0 1.26 0.88 0.718 Non-Liq. 3.9 13.7 0.00
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Tip Friction Friction Total Total Eff. Max Moss Moss Moss Moss Liquef. Rel. Clean Induced Liquefac. Qc1n Volumetric
Depth Qc Fs Ratio qc Unit Wt. Stress Stress F 1.70 qc1 qc qc1mod eff Suscept. Dens. Sand 1.0 M=7.5 Safety N1(60) Equiv. FC Adj. Equiv. Strain
(feet) (m) (tsf) (tsf) Rf  % MPa (pcf) po (tsf) p'o (tsf) rd % n Cq Q MPa MPa MPa KC Qc1n Ic (0 or 1) Dr (%) KC KH Qc1n  CRR CSR Factor Ratio N1(60) N1(60) N1(60)cs (%)O

ve
rid

e

54.63 16.65 26.67 1.74 6.53 2.55 130 3.529 2.019 0.707 7.06 0.92 0.55 12.83 2.02 5.99 8.01 13.88 3.14 0 1.00 0.88 0.714 Non-Liq. 2.9 4.9 0.00
55.12 16.80 16.27 0.69 4.26 1.56 130 3.561 2.036 0.702 4.86 0.95 0.54 7.24 1.12 4.99 6.12 8.27 3.23 0 1.00 0.88 0.709 Non-Liq. 2.7 3.1 0.00
55.61 16.95 15.46 0.50 3.24 1.48 130 3.593 2.052 0.698 3.73 0.93 0.54 6.83 1.03 3.64 4.67 7.87 3.19 0 1.00 0.88 0.705 Non-Liq. 2.8 2.9 0.00
56.10 17.10 15.68 0.50 3.19 1.50 130 3.625 2.069 0.693 3.68 0.93 0.54 6.89 1.04 3.57 4.61 7.94 3.18 0 1.00 0.87 0.701 Non-Liq. 2.8 2.9 0.00
56.59 17.25 15.42 0.53 3.46 1.48 130 3.656 2.086 0.689 4.00 0.94 0.53 6.66 1.03 3.92 4.94 7.70 3.21 0 1.00 0.87 0.697 Non-Liq. 2.7 2.8 0.00
57.09 17.40 22.51 0.74 3.31 2.16 130 3.688 2.102 0.684 3.65 0.89 0.54 10.48 1.57 3.71 5.27 11.56 3.03 0 1.00 0.87 0.693 Non-Liq. 3.1 3.8 0.00
57.58 17.55 69.12 1.10 1.59 6.62 130 3.720 2.119 0.680 1.64 0.70 0.61 38.86 7.98 1.44 9.42 63.33 2.37 0 1.58 0.87 0.689 Non-Liq. 4.4 14.5 0.00
58.07 17.70 38.90 1.18 3.02 3.72 130 3.752 2.136 0.675 3.20 0.82 0.56 19.55 2.84 3.32 6.16 20.68 2.78 0 1.00 0.87 0.686 Non-Liq. 3.6 5.8 0.00
58.56 17.85 14.92 0.81 5.40 1.43 130 3.784 2.152 0.671 6.31 0.98 0.50 6.01 1.00 5.92 6.92 7.02 3.37 0 1.00 0.87 0.682 Non-Liq. 2.4 2.9 0.00
59.06 18.00 15.06 0.49 3.23 1.44 130 3.816 2.169 0.667 3.77 0.94 0.51 6.20 0.97 3.58 4.55 7.24 3.22 0 1.00 0.87 0.678 Non-Liq. 2.7 2.7 0.00
59.55 18.15 20.35 0.60 2.96 1.95 130 3.848 2.185 0.663 3.31 0.90 0.52 8.96 1.36 3.22 4.58 10.04 3.06 0 1.00 0.86 0.674 Non-Liq. 3.0 3.3 0.00
60.04 18.30 31.06 0.97 3.12 2.97 130 3.880 2.202 0.659 3.36 0.85 0.54 14.64 2.20 3.43 5.63 15.76 2.89 0 1.00 0.86 0.671 Non-Liq. 3.3 4.7 0.00
60.53 18.45 14.65 0.91 6.18 1.40 130 3.912 2.219 0.655 7.28 1.00 0.48 5.60 0.98 5.88 6.86 6.60 3.43 0 1.00 0.86 0.667 Non-Liq. 2.3 2.9 0.00
61.02 18.60 17.48 0.69 3.92 1.67 130 3.944 2.235 0.651 4.50 0.94 0.50 7.14 1.16 4.46 5.62 8.19 3.22 0 1.00 0.86 0.664 Non-Liq. 2.7 3.0 0.00
61.52 18.75 17.14 0.75 4.38 1.64 130 3.976 2.252 0.647 5.04 0.95 0.49 6.86 1.14 5.05 6.19 7.90 3.26 0 1.00 0.86 0.660 Non-Liq. 2.6 3.0 0.00
62.01 18.90 16.46 0.70 4.22 1.58 130 4.008 2.269 0.643 4.90 0.95 0.48 6.48 1.08 4.84 5.92 7.52 3.27 0 1.00 0.86 0.657 Non-Liq. 2.6 2.9 0.00
62.50 19.05 16.08 0.61 3.79 1.54 130 4.040 2.285 0.640 4.41 0.95 0.48 6.28 1.03 4.27 5.30 7.32 3.26 0 1.00 0.86 0.653 Non-Liq. 2.6 2.8 0.00
62.99 19.20 14.54 0.53 3.65 1.39 130 4.072 2.302 0.636 4.34 0.96 0.47 5.48 0.91 4.08 5.00 6.51 3.30 0 1.00 0.86 0.650 Non-Liq. 2.5 2.6 0.00
63.48 19.35 16.53 0.44 2.69 1.58 130 4.104 2.318 0.633 3.13 0.92 0.49 6.53 1.03 2.83 3.86 7.59 3.16 0 1.00 0.85 0.647 Non-Liq. 2.8 2.7 0.00
63.98 19.50 23.26 0.48 2.05 2.23 130 4.136 2.335 0.629 2.28 0.86 0.51 10.04 1.48 2.01 3.49 11.16 2.93 0 1.00 0.85 0.644 Non-Liq. 3.3 3.4 0.00
64.47 19.65 96.16 1.21 1.26 9.21 130 4.168 2.352 0.626 1.29 0.65 0.59 52.56 6.80 0.98 7.78 54.08 2.20 0 1.00 0.85 0.641 Non-Liq. 4.7 11.5 0.00
64.96 19.80 155.98 2.76 1.77 14.94 130 4.200 2.368 0.622 1.80 0.64 0.60 87.01 11.72 1.64 13.36 1.14 88.35 2.13 1 72 1.50 1.00 132.7 0.72 0.297 0.638 0.34 4.8 18.3 5.5 23.8 1.26
65.45 19.95 187.10 4.11 2.20 17.92 130 4.232 2.385 0.619 2.23 0.64 0.59 103.83 14.44 2.18 16.63 1.15 105.17 2.14 1 79 1.53 1.00 160.6 0.72 Infin. 0.635 Non-Liq. 4.8 21.8 5.0 26.8 0.00
65.94 20.10 205.75 5.28 2.57 19.70 130 4.264 2.402 0.616 2.60 0.65 0.59 113.12 16.13 2.66 18.79 1.16 114.45 2.16 1 82 1.58 1.00 180.9 0.72 Infin. 0.632 Non-Liq. 4.8 24.0 5.0 29.0 0.00
66.44 20.25 224.35 6.20 2.76 21.48 130 4.296 2.418 0.613 2.79 0.65 0.59 122.85 17.74 2.91 20.64 1.16 124.19 2.16 1 86 1.58 1.00 196.6 0.72 Infin. 0.629 Non-Liq. 4.8 26.1 5.0 31.1 0.00
66.93 20.40 247.87 6.83 2.76 23.74 130 4.328 2.435 0.610 2.78 0.64 0.59 136.19 19.66 2.89 22.55 1.15 137.54 2.13 1 90 1.52 1.00 209.1 0.72 Infin. 0.626 Non-Liq. 4.8 28.5 5.0 33.5 0.00
67.42 20.55 239.02 6.67 2.79 22.89 130 4.360 2.452 0.607 2.82 0.64 0.58 130.20 18.91 2.93 21.84 1.16 131.55 2.15 1 88 1.56 1.00 204.6 0.71 Infin. 0.623 Non-Liq. 4.8 27.5 5.0 32.5 0.00
67.91 20.70 177.86 6.39 3.59 17.03 130 4.392 2.468 0.604 3.64 0.69 0.56 92.08 14.09 3.95 18.04 1.28 93.38 2.33 1 74 2.06 1.00 192.1 0.71 Infin. 0.621 Non-Liq. 4.4 21.1 5.0 26.1 0.00
68.41 20.85 130.62 6.26 4.79 12.51 130 4.424 2.485 0.601 4.89 0.75 0.53 63.84 10.36 5.48 15.84 1.53 65.08 2.53 1 59 2.94 1.00 191.4 0.77 Infin. 0.618 Non-Liq. 4.0 16.1 5.0 21.1 0.00
68.90 21.00 115.77 5.28 4.56 11.09 130 4.456 2.501 0.598 4.66 0.76 0.52 55.87 9.07 5.17 14.25 57.10 2.56 0 1.00 0.84 0.615 Non-Liq. 4.0 14.3 0.00
69.39 21.15 51.61 3.48 6.74 4.94 130 4.488 2.518 0.595 7.09 0.87 0.47 21.82 3.90 5.73 9.64 22.94 2.97 0 1.00 0.84 0.613 Non-Liq. 3.2 7.2 0.00
69.88 21.30 95.19 2.94 3.09 9.12 130 4.520 2.535 0.593 3.17 0.74 0.53 45.98 7.14 3.29 10.43 47.42 2.50 0 1.00 0.84 0.610 Non-Liq. 4.1 11.5 0.00
70.37 21.45 85.56 3.09 3.62 8.19 130 4.552 2.551 0.590 3.73 0.76 0.51 40.09 6.42 3.96 10.38 1.62 41.32 2.59 1 40 3.25 1.00 134.3 0.84 0.305 0.608 0.42 3.9 10.5 5.5 16.0 1.83
70.87 21.60 99.27 2.65 2.67 9.51 130 4.584 2.568 0.587 2.74 0.72 0.53 48.24 7.32 2.75 10.08 1.38 49.52 2.44 1 48 2.47 1.00 122.3 0.84 0.250 0.606 0.35 4.2 11.7 5.5 17.2 1.72
71.36 21.75 96.85 2.99 3.08 9.27 130 4.616 2.585 0.585 3.17 0.74 0.52 46.14 7.21 3.28 10.49 1.45 47.41 2.49 1 46 2.74 1.00 130.0 0.84 0.284 0.603 0.39 4.1 11.5 5.5 17.0 1.74
71.85 21.90 178.82 5.14 2.87 17.12 130 4.648 2.601 0.582 2.91 0.67 0.55 90.87 13.77 3.00 16.77 1.22 92.21 2.26 1 73 1.84 1.00 169.3 0.70 Infin. 0.601 Non-Liq. 4.6 20.2 5.0 25.2 0.00
72.34 22.05 280.90 9.24 3.29 26.90 130 4.680 2.618 0.580 3.32 0.65 0.55 145.91 22.35 3.53 25.88 1.16 147.28 2.18 1 93 1.61 1.00 237.3 0.70 Infin. 0.599 Non-Liq. 4.7 31.1 5.0 36.1 0.00
72.83 22.20 349.55 8.20 2.35 33.47 130 4.712 2.635 0.578 2.36 0.60 0.58 190.02 27.35 2.33 29.69 1.09 191.46 1.99 1 100 1.29 1.00 246.4 0.69 Infin. 0.597 Non-Liq. 5.1 37.5 5.0 42.5 0.00
73.33 22.35 193.27 6.25 3.23 18.51 130 4.744 2.651 0.575 3.28 0.68 0.54 96.51 15.02 3.45 18.47 97.85 2.28 0 1.00 0.83 0.595 Non-Liq. 4.5 21.6 0.00
73.82 22.50 109.23 6.67 6.10 10.46 130 4.776 2.668 0.573 6.26 0.79 0.48 48.37 8.58 5.67 14.25 49.58 2.69 0 1.00 0.83 0.592 Non-Liq. 3.7 13.3 0.00
74.31 22.65 244.65 6.80 2.78 23.43 130 4.808 2.684 0.571 2.81 0.64 0.55 125.45 19.05 2.87 21.92 127.31 2.16 0 1.00 0.83 0.590 Non-Liq. 4.8 26.7 0.00
74.80 22.80 324.75 7.25 2.23 31.10 130 4.840 2.701 0.569 2.25 0.60 0.57 173.53 25.07 2.18 27.25 1.09 174.99 2.00 1 100 1.30 1.00 226.7 0.69 Infin. 0.588 Non-Liq. 5.1 34.4 5.0 39.4 0.00
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101 Garden Street            Project No: 305172-001 Method Used: 1 1998 NCEER (Robertson & Wride)

Settlement Analysis using Tokimatsu & Seed (1987), clean sand Qc1n/N1(60) ratio =5 Plot Limiting Ic:

Sounding: CPT-5 Earthquake Magnitude: 7 PGA, g: 1.06 Calc GWT (feet):  6.0 1 2.6

                                                                                                                                                                                                                                 

Total Thickness of Liquefiable Layers:   15.7 feet Estimated Total Ground Subsidence (Settlement):   2.8  inches

EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE
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3 avg increment =0.15m Qc1n/N1(60): 5 Method Used: 1998 NCEER (Robertson & Wride)

Limiting Ic: Ignore 1st/last increment into sand/silt soils: 0

Sounding: CPT-5 Earthquake Magnitude: 7 PGA, g: 1.06

EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE
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Job Number:

Job Name:

CPT Number:

Date:

Calculated By:

Variables Used in Calculation Defined

Earthquake Magnitude (M)

Horizontal Distance to Nearest Seismic Energy Source, km (R)

Percent Slope (S)

Cumulative Thickness in Meters of Saturated Cohesionless Sediments with SPT (N1)60 Values <= 15  (T15)

Average Fines Content in Percent (F15)

Mean Grain size in milimeters (D5015)

Log DH=-16.213+1.532M-1.406Log(R+10
(0.89M-5.64)

)-0.012R+0.338LogS+0.540LogT15+3.413Log(100-F15)-0.795Log(D5015+0.1mm)

Requirements and Limitations Used to Develop this Model

Soils must be Liquefiable

Saturated Cohesionless Sediments with SPT (N1)60 less than 15

Earthquake Magnitude (M) must be between 6 and 8

Percent Slope (S) must be between 0.1% and 6%

Cumulative Thickness (T15) must be between 1 and 15 meters

Depth to top of Liquefied layer must be between 1 and 10 meters

Distance to Fault Rupture (Req) must be determined using Figure 10 if soft soils are present.

F15 and D5015 must be within bounds shown in Fig. 5.

If R or Req < 0.5 km use 0.5; otherwise use R or Req.

      Input Values
M = 7

R = 3.7 km

S = 0.1 %

T15  = 2.25 m

F15  = 30 %

D5015  = 1.5 mm

Horizontal Ground Displacement in meters (DH) = 0.16

Horizontal Ground Displacement in feet (DH) = 0.5

Based on Data Published in the ASCE Journal of Geotechnicial and Geoenvironmental Engineering December 2002

Prediction of Liquefaction Induced Lateral Spreading with Ground Slope Conditions

(Bartlett and Youd 2002)

ML

305172-001

101 Garden Street

CPT-1

April 13, 2022

Displacements should be between 0.1 and 6 meters and should be multiplied by a FOS of 2 for a conservative 

estimate. Any displacement greater than 6 meters is outside of the data set used in the analysis and may not be an 

accurate estimate.
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Job Number:

Job Name:

CPT Number:

Date:

Calculated By:

Variables Used in Calculation Defined

Earthquake Magnitude (M)

Horizontal Distance to Nearest Seismic Energy Source, km (R)

Percent Slope (S)

Cumulative Thickness in Meters of Saturated Cohesionless Sediments with SPT (N1)60 Values <= 15  (T15)

Average Fines Content in Percent (F15)

Mean Grain size in milimeters (D5015)

Log DH=-16.213+1.532M-1.406Log(R+10
(0.89M-5.64)

)-0.012R+0.338LogS+0.540LogT15+3.413Log(100-F15)-0.795Log(D5015+0.1mm)

Requirements and Limitations Used to Develop this Model

Soils must be Liquefiable

Saturated Cohesionless Sediments with SPT (N1)60 less than 15

Earthquake Magnitude (M) must be between 6 and 8

Percent Slope (S) must be between 0.1% and 6%

Cumulative Thickness (T15) must be between 1 and 15 meters

Depth to top of Liquefied layer must be between 1 and 10 meters

Distance to Fault Rupture (Req) must be determined using Figure 10 if soft soils are present.

F15 and D5015 must be within bounds shown in Fig. 5.

If R or Req < 0.5 km use 0.5; otherwise use R or Req.

      Input Values
M = 7

R = 3.7 km

S = 0.1 %

T15  = 2.1 m

F15  = 30 %

D5015  = 1.5 mm

Horizontal Ground Displacement in meters (DH) = 0.16

Horizontal Ground Displacement in feet (DH) = 0.5

Based on Data Published in the ASCE Journal of Geotechnicial and Geoenvironmental Engineering December 2002

(Bartlett and Youd 2002)

Displacements should be between 0.1 and 6 meters and should be multiplied by a FOS of 2 for a conservative 

estimate. Any displacement greater than 6 meters is outside of the data set used in the analysis and may not be an 

accurate estimate.
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Job Number:

Job Name:

CPT Number:

Date:

Calculated By:

Variables Used in Calculation Defined

Earthquake Magnitude (M)

Horizontal Distance to Nearest Seismic Energy Source, km (R)

Percent Slope (S)

Cumulative Thickness in Meters of Saturated Cohesionless Sediments with SPT (N1)60 Values <= 15  (T15)

Average Fines Content in Percent (F15)

Mean Grain size in milimeters (D5015)

Log DH=-16.213+1.532M-1.406Log(R+10
(0.89M-5.64)

)-0.012R+0.338LogS+0.540LogT15+3.413Log(100-F15)-0.795Log(D5015+0.1mm)

Requirements and Limitations Used to Develop this Model

Soils must be Liquefiable

Saturated Cohesionless Sediments with SPT (N1)60 less than 15

Earthquake Magnitude (M) must be between 6 and 8

Percent Slope (S) must be between 0.1% and 6%

Cumulative Thickness (T15) must be between 1 and 15 meters

Depth to top of Liquefied layer must be between 1 and 10 meters

Distance to Fault Rupture (Req) must be determined using Figure 10 if soft soils are present.

F15 and D5015 must be within bounds shown in Fig. 5.

If R or Req < 0.5 km use 0.5; otherwise use R or Req.

      Input Values
M = 7

R = 3.7 km

S = 0.1 %

T15  = 2.55 m

F15  = 30 %

D5015  = 1.5 mm

Horizontal Ground Displacement in meters (DH) = 0.18

Horizontal Ground Displacement in feet (DH) = 0.6

Based on Data Published in the ASCE Journal of Geotechnicial and Geoenvironmental Engineering December 2002

(Bartlett and Youd 2002)

Displacements should be between 0.1 and 6 meters and should be multiplied by a FOS of 2 for a conservative 

estimate. Any displacement greater than 6 meters is outside of the data set used in the analysis and may not be an 

accurate estimate.
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Job Number:

Job Name:

CPT Number:

Date:

Calculated By:

Variables Used in Calculation Defined

Earthquake Magnitude (M)

Horizontal Distance to Nearest Seismic Energy Source, km (R)

Percent Slope (S)

Cumulative Thickness in Meters of Saturated Cohesionless Sediments with SPT (N1)60 Values <= 15  (T15)

Average Fines Content in Percent (F15)

Mean Grain size in milimeters (D5015)

Log DH=-16.213+1.532M-1.406Log(R+10
(0.89M-5.64)

)-0.012R+0.338LogS+0.540LogT15+3.413Log(100-F15)-0.795Log(D5015+0.1mm)

Requirements and Limitations Used to Develop this Model

Soils must be Liquefiable

Saturated Cohesionless Sediments with SPT (N1)60 less than 15

Earthquake Magnitude (M) must be between 6 and 8

Percent Slope (S) must be between 0.1% and 6%

Cumulative Thickness (T15) must be between 1 and 15 meters

Depth to top of Liquefied layer must be between 1 and 10 meters

Distance to Fault Rupture (Req) must be determined using Figure 10 if soft soils are present.

F15 and D5015 must be within bounds shown in Fig. 5.

If R or Req < 0.5 km use 0.5; otherwise use R or Req.

      Input Values
M = 7

R = 3.7 km

S = 0.1 %

T15  = 2.25 m

F15  = 30 %

D5015  = 1.5 mm

Horizontal Ground Displacement in meters (DH) = 0.16

Horizontal Ground Displacement in feet (DH) = 0.5

Based on Data Published in the ASCE Journal of Geotechnicial and Geoenvironmental Engineering December 2002

(Bartlett and Youd 2002)

Displacements should be between 0.1 and 6 meters and should be multiplied by a FOS of 2 for a conservative 

estimate. Any displacement greater than 6 meters is outside of the data set used in the analysis and may not be an 

accurate estimate.
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Job Number:

Job Name:

CPT Number:

Date:

Calculated By:

Variables Used in Calculation Defined

Earthquake Magnitude (M)

Horizontal Distance to Nearest Seismic Energy Source, km (R)

Percent Slope (S)

Cumulative Thickness in Meters of Saturated Cohesionless Sediments with SPT (N1)60 Values <= 15  (T15)

Average Fines Content in Percent (F15)

Mean Grain size in milimeters (D5015)

Log DH=-16.213+1.532M-1.406Log(R+10
(0.89M-5.64)

)-0.012R+0.338LogS+0.540LogT15+3.413Log(100-F15)-0.795Log(D5015+0.1mm)

Requirements and Limitations Used to Develop this Model

Soils must be Liquefiable

Saturated Cohesionless Sediments with SPT (N1)60 less than 15

Earthquake Magnitude (M) must be between 6 and 8

Percent Slope (S) must be between 0.1% and 6%

Cumulative Thickness (T15) must be between 1 and 15 meters

Depth to top of Liquefied layer must be between 1 and 10 meters

Distance to Fault Rupture (Req) must be determined using Figure 10 if soft soils are present.

F15 and D5015 must be within bounds shown in Fig. 5.

If R or Req < 0.5 km use 0.5; otherwise use R or Req.

      Input Values
M = 7

R = 3.7 km

S = 0.1 %

T15  = 2.4 m

F15  = 30 %

D5015  = 1.5 mm

Horizontal Ground Displacement in meters (DH) = 0.17

Horizontal Ground Displacement in feet (DH) = 0.6

Based on Data Published in the ASCE Journal of Geotechnicial and Geoenvironmental Engineering December 2002

(Bartlett and Youd 2002)

Displacements should be between 0.1 and 6 meters and should be multiplied by a FOS of 2 for a conservative 

estimate. Any displacement greater than 6 meters is outside of the data set used in the analysis and may not be an 

accurate estimate.
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