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April 30, 2024
Project No. 70852.00.001

Mr. Brian Lowe, Chief Operating Officer
The Mosaic Project
478 Santa Clara Avenue, Suite 200
Oakland, California 94610 Via PDF: Brian@mosaicproject.org

Reference: Geotechnical Engineering Investigation Report, The Mosaic Project
17015 Cull Canyon Road
Castro Valley, Alameda County, California 

SUBJECT: Geotechnical Engineering Investigation Report Reliance

Dear Mr. Lowe,

As requested, NV5 reviewed the following documents for compliance with the proposed site 
improvements, current site conditions and regulatory requirements:

 Geotechnical Engineering Investigation Report for the Mosaic Project, 17015 Cull 
Canyon Road, Castro Valley, Alameda County, California (Project No. 70852.00.001), 
dated September 16, 2019, prepared by NV5.

A period of 24 months has elapsed between the report issuance date shown above. It is NV5’s 
understanding from the design professionals that no changes have been made to the current site 
grading conditions or the proposed improvements. Therefore, it is NV5’s opinion that the 
recommendations presented in the above-referenced 2019 geotechnical report for earthwork and 
structural improvements remain suitable and may be relied upon for the proposed site 
improvements, in accordance with the 2016 California Building Code. 

NV5 appreciates the opportunity to provide supplemental geotechnical engineering services for this 
important project. If you have questions or need additional information, please do not hesitate to 
contact the undersigned at 530-894-2487.

Sincerely,

NV5

Dominic J. Potestio, PE 69299 Shane D. Cummings, CEG
Senior Engineer Director

NV 5 
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September 16, 2019 
Project No. 70852.00.001 

Mr. Brian Lowe, Chief Operating Officer 
The Mosaic Project 
478 Santa Clara Avenue, Suite 200 
Oakland, California 94610 

NV S 

Via PDF: Brian@mosaicproject.org 

Reference: Geotechnical Engineering Investigation Report 
The Mosaic Project 
17015 Cull Canyon Road 
Castro Valley, Alameda County, California 

Dear Mr. Lowe, 

NV5 conducted a geotechnical engineering investigation for the proposed Mosaic Project 
educational development located at 17015 Cull Canyon Road in Castro Valley, California. NV5's 
geotechnical engineering investigation of the site was performed consistent with the scope of 
services presented in the February 22, 2019 proposal (PC19.043). 

The findings, conclusions and recommendations presented in this report are based on the following 
relevant information collected and evaluated by NV5: literature review, surface observations, 
subsurface exploration, laboratory test results, and experience with similar projects, sites and 
conditions in the area. There were no seismic hazards identified on the site or in the immediate area 
that require design mitigation. There were geotechnical engineering hazards consisting of loose fill 
materials containing concrete and asphalt concrete (AC) rubble within the subgrade soils of the site. 
However, it is NV5's opinion that the site is suitable for the proposed construction provided the 
geotechnical engineering recommendations presented in this report are incorporated into the 
earthwork and structural improvements. This report should not be relied upon without review by NV5 
if a period of 24 months elapses between the issuance report date shown above and the date when 
construction commences. 

NV5 appreciates the opportunity to provide engineering geology services for this important project. If 
you have questions or need additional information, please do not hesitate to contact the 
undersigned at 530-894-2487. 

Sincerely, 
NV5 

Dominic J. Potestio, PE 69299 
Senior Engineer 

Shane D. Cummings, CEG 2492 
Associate Engineering Geologist 
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1.0 INTRODUCTION 

NV5 performed a geotechnical engineering investigation and prepared a geotechnical engineering 
investigation report for the proposed Mosaic Project educational development at 17015 Cull Canyon 
Road in Castro Valley, California, consistent with the scope of services presented in NV5’s Proposal 
for Geotechnical Engineering Services (PC19.043), dated February 22, 2019. NV5’s findings, 
conclusions and recommendations are presented herein. 

For your review, Appendix A presents a document prepared by the Geoprofessional Business 
Association (GBA) entitled “Important Information about This Geotechnical Engineering Report.” This 
document summarizes project specific factors, limitations, content interpretation, responsibilities 
and other pertinent information. 

1.1 SCOPE-OF-SERVICES 

NV5 performed a specific scope-of-services to develop geotechnical engineering design 
recommendations for earthwork and structural improvements. Brief description of each work scope 
task is presented below. A detailed description of each work scope task is presented in Section 2 
(Site Investigation) of this report. 

 Task 1 Site Investigation and Laboratory Testing: NV5 performed a site investigation to 
characterize the existing surface and subsurface soil, rock and groundwater conditions 
encountered to the maximum depth excavated. NV5’s field engineer/geologist made 
observations, collected representative soil samples, conducted seismic refraction survey, and 
performed field tests at a limited number of subsurface exploratory locations. NV5 performed 
laboratory tests on selected soil samples to evaluate their engineering material properties. 

 Task 2 Data Analysis and Engineering Design: NV5 evaluated the field and laboratory site data 
and the proposed site improvements and used this information to develop geotechnical 
engineering design recommendations for earthwork and structural improvements. NV5 used 
engineering judgment to extrapolate NV5's observations and conclusions regarding the field and 
laboratory data to other onsite areas located between and beyond the locations of NV5's 
subsurface exploratory excavations.  

 Task 3 Report Preparation: NV5 prepared this report to present the findings, conclusions and 
recommendations for this geotechnical engineering investigation. 

1.2 SITE LOCATION AND DESCRIPTION 

The proposed Mosaic Project educational development is located at 17015 Cull Canyon Road, north 
of Crow Canyon Road, in Castro Valley, California. The site is centered at about latitude 37.7418 
North and longitude -122.0551 West. The property elevation ranges from approximately 72 feet 
above mean sea level (msl) along Cull Creek to approximately 150 feet above msl in the 
southwestern portion of the site, based on review of the topographical information presented on the 
Topographic Survey dated January 28, 2019, and prepared by Greenwood & Moore, Inc. Figure 1 
shows the site location and vicinity. 
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 

At the time of NV5’s site investigation on 

 



 

water in it at the time of NV5’s site investigation.

 






 
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
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Northstar, indicates site development will include construction of 12 new dormitory cabins for 
students, a new restroom/shower building approximately 950 square feet (sf) in size, a new 
cafeteria/mess hall building approximately 9,000 sf in size, and a new staff lodging house 
approximately 2,700 sf in size. NV5 anticipates the proposed structures will be constructed with 
wood or steel framed walls and supported on continuous spread and isolated foundations with an 
interior slab-on-grade, concrete floor. Associated development is indicated to include construction of 
retaining walls, underground utilities, a campfire area, asphalt concrete/concrete pavements, and 
exterior concrete slab-on-grade flatwork. Earthwork grading may include general site preparation and 
minor to moderate cuts and fills required to balance the site to meet the proposed building grades. 
Figure 2 shows the proposed site development. 
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1.4 INVESTIGATION PURPOSE 

The purpose of NV5’s investigation is to obtain sufficient on-site information about the soil, rock and 
groundwater conditions at the site to allow NV5 to prepare geotechnical engineering design 
recommendations for construction of the proposed earthwork and structural improvements 
described in the preceding. NV5 did not evaluate the site for the presence of hazardous waste, mold, 
asbestos and radon gas. Therefore, the presence and removal of these materials are not discussed 
in this report. 
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2.0 SITE INVESTIGATION 

NV5 performed a site investigation to characterize the existing soil, rock and groundwater site 
conditions. The site investigation included a literature review of published and unpublished geologic 
documents and maps, review of historical aerial photographs, a surface reconnaissance 
investigation, and a subsurface exploratory investigation using seismic refraction survey equipment 
and a track-mounted excavator to excavate exploratory trenches. Each component of the site 
investigation is presented below. 

2.1 LITERATURE REVIEW 

NV5 performed a limited review of available literature that was pertinent to the project site. The 
following summarizes NV5's findings.  

2.1.1 Site Improvement Plans 

NV5 reviewed the following design improvement plans: 

 Existing Site Layout, prepared by NorthStar, 111 Mission Ranch Blvd., Suite 100, Chico, CA 
95926, dated July 2019. 

 Proposed Site Layout, prepared by NorthStar, 111 Mission Ranch Blvd., Suite 100, Chico, CA 
95926, dated July 2019. 

 Topographic Survey, prepared by Greenwood & Moore, Inc., 3111 Castro Valley Road, Suite 200, 
Castro Valley, CA 94546, dated January 28, 2019. 

2.1.2 Previous Site Investigation Reports 

NV5 was not provided previous geotechnical reports for review that may be associated with the 
existing site. 

2.1.3 Historical Aerial Photographs 

NV5 reviewed historical aerial photographs of the project site and its vicinity from 1946 through 
2016. NV5 reviewed the photographs for evidence of past land use on and around the subject 
property and visible signs of previous landslide scarps. NV5’s review of the historical aerial 
photographs is summarized below. Copies of the aerial photographs are included in Appendix B.  

1946 through 1963: The subject property appears to support at least four to five structures in the 
western portion of the site, near the area that currently supports the large, masonry recreational 
building. An unpaved access road is visible extending from Cull Canyon Road across Cull Creek to the 
developed area in a similar alignment to the access road observed during NV5’s site investigation.  A 
second unpaved access road is observed extending westerly from the developed area up the hillside 
to the west on the adjacent property.  More mature trees are visible within the developed area in the 
later photographs. 
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 



















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2.4 REGIONAL FAULTING AND SEISMIC SOURCES 

Regional faulting is primarily associated with the Hayward Fault Zone located west of the site and the 
Calaveras Fault Zone located to the east of the site. The southern extent of the Miller Creek Fault 
Zone is mapped in the vicinity of Cull Creek, which meanders through the project site. The Miller 
Creek Fault Zone is identified as an age undifferentiated Quarternary fault. 

NV5 reviewed the Official Maps of Earthquake Fault Zones delineated by the California Geological 
Survey through December 2010, on the internet at 
http://www.quake.ca.gov/gmaps/WH/regulatorymaps.htm. These maps are updates to Special 
Publication 42, Interim Revision 2007 edition Fault Rupture Hazard Zones in California, which 
describes active faults and fault zones (activity within 11,000 years), as part of the Alquist-Priolo 
Earthquake Fault Zoning Act. Special Publication 42 and the 2010 online update indicate that the 
site is not located within an Alquist-Priolo active fault zone.  

According to the 2010 Fault Activity Map of California by the California Geological Survey, 
(http://www.quake.ca.gov/gmaps/FAM/faultactivitymap.html#), Geologic Data Map No. 6, the 
closest known active faults which have surface displacement within Holocene time (about the last 
11,000 years) are the Hayward Fault and the Calaveras Fault. The mapped Hayward Fault Zone is 
located approximately 4 miles to the west of the subject site and the mapped Calaveras Fault Zone 
is located approximately 5 miles to the east of the subject site.  



 

 


’s fi

















 





’s site inve








 





 








 




’s f









to NV5’














 








 





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2.5.2.2 Seismic Refraction Microtremor Survey 

The Seismic Refraction Microtremor Survey (SRMS) performed at the site used the SeisOpt® ReMi™ 
Vs30 method to determine the in-situ shear-wave (S-wave) velocity profile (Vs Model) of the 
uppermost 100 feet (30 meters) of soil beneath the site. The measured S-wave profile is used to 
determine the 2016 California Building 
Code (CBC) Site Class in accordance 
with Chapter 16, Section 1613.3.2 and 
Chapter 20 of ASCE 7-10. 

The SRMS method is performed at the 
surface using a conventional 
seismograph equipped with geophones 
that record both seismic compression 
waves (P-waves) and S-waves. The 
P-wave and S-wave sources consist of 
ambient seismic microtremors which 
are constantly being generated by 
cultural activities and natural noise in 
the area. NV5 recorded the seismic 
vibrations generated by the excavator 
during the site investigation for some of 
the data acquisition recordings. The 
data was collected in a series of twenty-
one, 30-second-long, continuous 
recording periods. The inset image 
below shows the Vs Model subsurface 
shear-wave velocity profile for the site 
that was developed from the SeisOpt® 

ReMi™ data. 

The Vs Model developed for the site 
indicates that the harmonic mean 
seismic shear wave velocity for the upper 100 feet of the subsurface is approximately 1045 feet per 
second (ft/s). This weighted shear wave velocity corresponds to the upper range of Site Class D (Stiff 
Soil Profile), as described in Chapter 20, Table 20.3-1 Site Classification of ASCE 7-10. 
 

2.5.2.3 Groundwater Conditions 

The groundwater table was not encountered in the exploratory trenches excavated during this site 
investigation. The moisture content of each soil unit described on the exploratory trench logs is 
considered the natural moisture within the vadose soil zone (soil situated above the groundwater 
table). However, fluctuations in soil moisture content and groundwater levels should be anticipated 
depending on precipitation, irrigation, runoff conditions and other factors. Based on our experience 
in the project area, seasonal saturation of near-surface soil should be anticipated, especially during 
and immediately after seasonal prolonged rainstorms. 
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NV5 reviewed available groundwater data within the Department of Water Resources Sustainable 
Groundwater Management Program’s database 
(http://sgma.water.ca.gov/webgis/?appid=SGMADataViewer). Based on review of well completion 
reports completed for wells located on the project site and within approximately 2 miles of the site, 
the approximate depth to groundwater is 30 to 40 feet below ground surface. Therefore, NV5 does 
not anticipate a permanent groundwater table being encountered at the minimum elevations 
achieved in the site excavations. Seasonal infiltration into the shallow subsurface may create 
perched water conditions at contacts between soil and less weathered rock or competent rock. 
Perched groundwater may cause moisture intrusion into foundation crawl spaces or through 
concrete slab-on-grade floors, degradation of asphalt concrete (AC) pavements, and other adverse 
conditions. Mitigation measures such as gravel underdrains, elevated building pads, trench drains, 
vertical water barriers, or other methods may be required to intercept shallow groundwater or reduce 
potential adverse effects on project features. 

http://sgma.water.ca.gov/webgis/?appid=SGMADataViewer
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3.0 LABORATORY TESTING 

NV5 performed laboratory tests on selected soil samples taken from the subsurface exploratory 
excavations to determine their geotechnical engineering material properties. These engineering 
material properties were used to develop geotechnical engineering design recommendations for 
earthwork and structural improvements. The following laboratory tests were performed using the 
cited ASTM guideline procedures:  

 ASTM D422 Particle Size Gradation (Sieve Only) 

 ASTM D2166 Unconfined Compressive Strength of Cohesive Soil 

 ASTM D2216 Soil Moisture Content 

 ASTM D2487 Soil Classification by the USCS 

 ASTM D2850 Unconsolidated-Undrained Triaxial Compression Test 

 ASTM D2937  Density of Soil In-Place by Drive-Cylinder Method 

 ASTM D4318 Atterberg Limits (Dry Method) 

Table 3.0-1 presents a summary of the geotechnical engineering classification laboratory test 
results. Appendix C presents the laboratory test data sheets. 
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Table 3.0-1, Laboratory Test Results  

 

Trench Sample ASTM Test Results(1) 

No. No. 
 

Depth 
 

D2487 
D2488 

D2216 D2937 D422 D4318 D2166 
 

D2850 

  

 
 
 
 

(ft) 

USCS 
 
 
 

(sym) 

Moisture 
Content 

 
 

(%) 

Dry 
Density 

 
 

(pcf) 

Passing 
No. 4 
Mesh 
Sieve 
(%) 

Passing 
No. 200 

Mesh 
Sieve 
(%) 

Plasticity 
Index 

 
 

(%) 

Liquid 
Limit 

 
 

(%) 

Unconfined 
Compressive 

Strength 
  

(psf) 

UU 
Compressive 

Strength 
  

(psf) 

T19-1 B1 1 - 3 CL   96.4 64.9 13 36   

T19-2 B1 2 - 3 CL     27 39   

T19-4 B1 1 - 2 CL     13 32   

T19-4 L1 1 CH 17.7 89.3     886.2  

T19-5 B1 3 CL     34 50   

T19-5 L1 6.5 CL 23.2 98.6      4,643.2 

Notes: 
 
 
 
 
 
 
 
 

(1) 

ASTM 
USCS 
No. 
% 
ft 
psf 
pcf 
sym 

Laboratory test forms are presented in Appendix D 
ASTM International 
Unified Soils Classification System  
number 
percent 
feet 
pounds per square foot 
pounds per cubic foot 
symbol   
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4.0 GEOLOGIC HAZARDS 

NV5’s evaluation of geologic hazards for the site was based on review of geologic maps and 
literature, regional aerial photographs, a site reconnaissance, and analysis of the soil and rock 
conditions encountered during the June 6, 2019 site investigation. This section provides additional 
information to meet the conditions of the 2016 CBC.  

Portions of the property are mapped as being located within or adjacent to special geologic hazard 
zones designated by the California Geologic Survey or local building departments for liquefaction and 
landslides. The following presents NV5’s evaluation of pertinent geologic hazards and their potential 
to negatively impact the site. 

4.1 LIQUEFACTION 

Soil liquefaction results when the shear strength of a saturated soil decreases to zero during cyclic 
loading that is generally caused by machine vibrations or earthquake shaking. Generally, saturated, 
clean, loose, uniformly graded sand and loose, silty sand soils of Holocene age are the most prone to 
undergo liquefaction, however, saturated, gravelly soil, and some clay-rich soil may be prone to 
liquefaction under certain conditions.  

NV5’s evaluation of the liquefaction potential for the site was based on literature review, the 
probabilistic seismic peak ground acceleration, and our site specific field data, which included 
exploratory trenches and a shear-wave velocity analysis.  According to CGS Special Publication 117-A 
(2008), geophysical measurements of shear-wave velocities are appropriate methods to satisfy the 
screening evaluation of the resistance of soils to liquefaction.  Accordingly, conservative "preliminary 
evaluation" methods (e.g., geologic assessments and/or shear-wave velocity measurements) often 
suffice for evaluation of their liquefaction potential.  Based on the shear-wave velocity data 
measured at the site, NV5 determined that a more extensive study of the deeper subsurface was not 
warranted.  NV5 respectfully requests the following factors be considered: 

 

The site specific geology in the area of the proposed improvements consists of Monterey Formation 
formed during the middle to late Miocene Epoch (16 to 5 mybp). The Monterey Formation is 
characterized as marine clastic and biogenic sedimentary rock generally consisting of clay shale or 
claystone and siltstone and siliceous shale that is thin bedded to bedded. The soil generated from 
the Monterey Formation is predominately clay that varies from low plasticity to high plasticity. Soils 
with clay and silt contents greater than 30 percent typically are not prone to liquefaction.  

Groundwater was not encountered in the trenches to the maximum depth explored of 7 feet bgs. 
However, groundwater data from nearby water wells indicates historically high groundwater levels 
are approximately 30 to 40 feet bgs and located within fractured rock of the Monterey Formation. 
Due to the predominant clay content of the soil and the weathered to slightly weathered rock of the 
Monterey Formation, it is  NV5’s opinion that the  site subsurface  conditions below the proposed 
building footprint make the probability of liquefaction occurring during ground shaking caused by a 
maximum considered earthquake (MCE) to be very low. Based on this information, NV5 believes that 
the age of the site geology, the groundwater conditions, and high clay content  soil conditions above 
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the slightly to moderately weathered rock make the probability of liquefaction occurring during a 
nearby earthquake to be very low. 

NV5 conducted a seismic refraction microtremor survey across the proposed building footprint.  The 
seismic refraction survey used the SeisOpt® ReMi™ Vs30 method to determine the in-situ 
shear-wave (S-wave) velocity profile of the first 100-feet of soil beneath the site, which is an 
indication of density and shear strength of the soil deposits.  This method is used for earthquake site 
response and liquefaction analysis and is particularly advantageous for use in areas with shallow soil 
profiles underlain by competent rock. A mean shear-wave velocity of the upper 100 ft of sediments 
(Vs100) of 1,045 ft/s, equal to 318 meters per second (m/s), was calculated from the seismic 
refraction shear wave profile data.  The shear-wave profile for the soil beneath the proposed building 
indicates show the lowest shear-wave velocity of approximately 600 ft/s (182 m/s) indicative of the 
lowest density and shear strength soil is from the ground surface to a depth of approximately 10 ft 
bgs.  The shear-wave velocity increases at depth to 650 ft/s (192 m/s) from 10 to 17 feet bgs, 
increases to over 800 ft/s (243 m/s) from 17 to 40 ft bgs, and increased to 1400 ft.s (426 m/s) and 
higher below 40 feet. The shear-wave velocity profile of the subsurface is presented on page 11 of 
this report. . These Vs values indicated still to dense soil and soft rock, which are not typically prone 
to liquefaction under strong ground shaking conditions.  
 
NV5 concludes that the subsurface lacks the conditions to promote liquefaction based on the 
estimated PGA at the site, the seismic shear-wave velocity values for the subsurface, the age of the 
geology underlying the building, and the very deep groundwater conditions. 

4.2 SEISMIC SETTLEMENT AND LATERAL SPREADING 

Because the potential for liquefaction of the soil beneath the site is considered low, and the 
relatively shallow depth to bedrock, NV5 considers there to be a low probability for the occurrence of 
post-liquefaction settlement and lateral spreading that would be detrimental to the proposed site 
improvements. 

4.3 LANDSLIDES 

The existing topography at the site and near vicinity consists of moderate to steep sloping terrain. 
The project site is located in a region of known historical landslides; however, there were no mapped 
or observed indications of historic landslides, including rock falls, debris flows or deep and shallow 
failure on the site. Therefore, the potential for the occurrence or reoccurrence of a landslide hazard 
within the proposed building areas is considered to be low.  
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5.0 CONCLUSIONS 

The conclusions presented in this section are based on information developed from the field and 
laboratory investigations. 

1. It is NV5’s opinion that the site is suitable for the proposed construction improvements provided 
that the geotechnical engineering design recommendations presented in this report are 
incorporated into the earthwork and structural improvement project plans. Prior to construction, 
NV5 should be allowed to review the proposed final earthwork grading plan and structural 
improvement plans to determine if the geotechnical engineering recommendations have been 
properly incorporated, are still applicable or need modifications. 

2. NV5’s primary concern is the presence of undocumented fills that were encountered in Trenches 
T19-7 through T19-9 that extended from approximately 3 to at least 5 feet below existing site 
grades. These undocumented fills cannot be relied upon for support of the proposed 
improvements due to their unknown quality, unknown method of placement, and potential for 
settlement. Recommendations for mitigating the undocumented fills are presented in Section 
6.1 of this report.  

3. Based on the SeisOpt ReMi Vs30 shear-wave profile analysis, the site geology, and the 
observations within the exploratory trenches, the site soil profile can be modeled, according to 
the 2016 CBC, Chapter 16, and ASCE 7-10, Chapter 20, as a Site Class D (Stiff Soil Profile) 
designation for the purposes of establishing seismic design loads for the proposed 
improvements.  

4. Based on the site geology, other field data, and literature review, NV5 believes that the site soil 
and groundwater conditions make the probability of liquefaction occurring during a nearby 
earthquake to be low. 

5. Based on the site geology, other field data, and literature review, NV5 believes that the site soil 
and groundwater conditions make the probability of landslides occurring on the site to be low. 

6. At the time of NV5’s site investigation, the site supported a single-family residence and 
outbuildings in the northeastern portion of the site and a large recreational building in the 
western portion of the site. Cull Creek meandered through the center of the site in a northwest to 
southeast trend. Mature trees also were observed throughout the project site.  

7. The native soil conditions observed to a maximum depth of 7 feet below the existing ground 
surface in our subsurface exploratory excavations (described relative to the existing ground 
surface) generally consisted of dark grayish brown silty clay (CH) underlain by brown silty clay 
(CL). 

8. NV5’s field and laboratory test data indicate that the silty clay (CH)/(CL) soil units encountered 
beneath the site has the following general geotechnical engineering properties: medium stiff to 
hard, low to high plasticity, and a low to moderate bearing capacity that is suitable for supporting 
shallow foundations. 

9. Groundwater was not encountered in the exploratory trenches at the time of this subsurface 
investigation. Based on the above average rainfall, subsurface geologic conditions and review of 
monitoring well data near the site, NV5 assumes that for design and evaluation purposes, the 
historically high groundwater table is located approximately 30 to 40 feet bgs. However, perched 
groundwater could be encountered depending on the time of year construction takes place. 
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6.0 RECOMMENDATIONS 

NV5 developed geotechnical engineering design recommendations for earthwork and structural 
improvements from the field and laboratory investigation data. Subsequent to earthwork and site 
preparation, it is anticipated that structures may be founded on conventional continuous and/or 
spread footings founded in properly compacted fill. NV5’s recommendations are presented below. 

6.1 EARTHWORK GRADING 

NV5’s earthwork grading recommendations include: import fill soil, temporary excavations, stripping 
and grubbing, native soil preparation for engineered fill placement, engineered fill construction with 
testable earth materials, cut-fill transitions, cut and fill slope grading, erosion controls, underground 
utility trenches, construction dewatering, soil corrosion potential, subsurface groundwater drainage, 
surface water drainage, grading plan review and construction monitoring. 

6.1.1 Import Fill Soil 

Import fill soil should meet the geotechnical engineering material properties described in Section 
6.1.5.1 (Engineered Fill Construction with Non-Expansive Soil) of this report. Prior to importation to 
the site, the source generator should document that the import fill meets the guidelines set forth by 
the California Environmental Protection Agency (CalEPA) Department of Toxic Substances Control 
(DTSC) in their 2001 “Information Advisory, Clean Imported Fill Material.” This advisory represents 
the best practice for characterization of soil prior to import for use as engineered fill. The NV5 project 
engineer should approve all proposed import fill soil for use in constructing engineered fills at the 
site. 

6.1.2 Temporary Excavations 

All temporary excavations must comply with applicable local, state and federal safety regulations, 
including the current Occupational Safety and Hazards Administration (OSHA) excavation and trench 
safety standards. Construction site safety is the responsibility of the contractor, who is solely 
responsible for the means, methods and sequencing of construction operations. Under no 
circumstances should the findings, conclusions and recommendations presented herein be inferred 
to mean that NV5 is assuming any responsibility for temporary excavations, or for the design, 
installation, maintenance and performance of any temporary shoring, bracing, underpinning or other 
similar systems. NV5 could provide temporary cut slope gradients, if required. 

6.1.3 Stripping and Grubbing 

The site should be stripped and grubbed of vegetation and other deleterious materials, as described 
below. 

1. Strip and remove the top 4 to 6 inches of soil containing shallow vegetation roots and other 
deleterious materials. This highly organic topsoil can be stockpiled on-site and used for surface 
landscaping but should not be used for constructing compacted engineered fills. Grub the 
underlying 8 to 10 inches of soil to remove any large vegetation roots or other deleterious 
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material while leaving the soil in place. The NV5 project engineer or his/her representative 
should approve the use of any soil materials generated from the clearing and grubbing activities. 

2. Remove all large shrub and tree roots and tree stumps. Excavate the remaining cavities or holes 
to a sufficient width so that an approved backfill soil can be placed and compacted in the 
cavities or holes. Sufficient backfill soil should be placed and compacted in order to match the 
surrounding elevations and grades. The NV5 project engineer or his/her representative should 
observe and approve the preparation of the cavities and holes prior to placing and compacting 
engineered fill soil in the cavities and holes. 

3. Completely remove all undocumented fill materials, as exposed in our exploratory excavations. 
Rocks and rubble with a greatest dimension larger than 6 inches will be referred to in this report 
as “oversized” materials. Oversized rock materials can be stockpiled on-site and used to 
construct engineered fills, however, they must be blended with on-site or imported soils and 
placed at or near the bottom of deep fills but not shallower than 2 feet from the finished 
subgrade surface. Oversized rubble materials also can be broken down into pieces 6 inches or 
smaller, blended with on-site or imported soils and placed at or near the bottom of deep fills but 
not shallower than 2 feet from the finished subgrade surface. The oversized rocks should be 
placed with enough space between them to avoid clustering and the creation of void space. The 
NV5 project engineer or his/her representative should approve the use and placement of all 
oversized rock materials prior to constructing compacted engineered fills. 

4. Excessively large amounts of vegetation, other deleterious materials and oversized rock 
materials should be removed from the site. 

6.1.4 Native Soil Preparation for Engineered Fill Placement 

After completing site stripping and grubbing activities, the exposed native soil should be prepared for 
placement and compaction of engineered fills, as described below. 

1. The native soil should be scarified to a minimum depth of 8 inches below the existing land 
surface or stripped and grubbed surface and then uniformly moisture conditioned. If the soil is 
classified as a coarse-grained soil by the USCS (i.e., GP, GW, GC, GM, SP, SW, SC or SM) then it 
should be moisture conditioned to within ± 3 percentage points of the ASTM D1557 optimum 
moisture content. If the soil is classified as a low plasticity fine-grained soil by the USCS (i.e., CL, 
ML), then it should be moisture conditioned to between 2 and 4 percentage points greater than 
the ASTM D1557 optimum moisture content. If soil is classified as a high plasticity fine-grained 
soil by the USCS (i.e., CH, MH), the soil should be removed from the building pad area or should 
be prepared as specified in Section 6.1.5.2 (Engineered Fill Construction with Expansive Soils).  

2. The native soil should then be compacted to achieve a minimum relative compaction of 
90 percent of the ASTM D1557 maximum dry unit weight (density). The moisture content, density 
and relative percent compaction should be tested by the NV5 project engineer or his/her field 
representative to evaluate whether the compacted soil meets or exceeds the minimum percent 
compaction and moisture content requirements. The earthwork contractor shall assist the NV5 
project engineer or his/her field representative by excavating test pads with the on-site earth 
moving equipment. Native soil preparation beneath concrete slab-on-grade structures (i.e., 
floors, sidewalks, patios, etc.) should be prepared as specified in Section 6.2 (Structural 
Improvements). 
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APPENDIX D: 
 

Soil Laboratory Test Results 



DSA File No. 0
DSA LEA No. 284 DSA App No. 0

Project No. 70852.00.001 Project Name: Date: 07/11/19

Sample No. T19-1 Boring/Trench: B-1 Depth, (ft.): 1-3' Tested By: LGH

Description: Checked By: SDC

Sample Location: Lab. No. C19-089

Estimated % of Sample Retained on No. 40 Sieve: yes

A

Sample No.: 1 2 3 4 5 1 2 3

Pan ID: M-1 J-1 L H N-1

Wt. Pan (gr) 60.89 63.31 61.22 61.61 64.90

Wt. Wet Soil + Pan (g 72.78 76.14 70.47 70.58 73.30

Wt. Dry Soil + Pan (g 69.74 72.80 67.95 68.89 71.71

Wt. Water (gr) 3.04 3.34 2.52   1.69 1.59  

Wt. Dry Soil (gr) 8.85 9.49 6.73   7.28 6.81  

Water Content (%) 34.4 35.2 37.4   23.2 23.3  

Number of Blows, N 30 23 15

36 23

23.3 23 Plasticity Index = 13

Group Symbol = CL

ATTERBERG INDICES

PLASTIC LIMIT =LIQUID LIMIT = 

LIQUID LIMIT: PLASTIC LIMIT:

Test Method A or B:

(CL) sandy lean clay, dark brown (10YR 3/3)

Mosiac

0

Sample Air Dried:

ASTM D4318 
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DSA File No. 0

DSA LEA No. 284 DSA App No. 0

Project No. 70852.00.001 Project Name: Date: 07/11/19

Sample No. T19-1 Boring/Trench: B-1 Depth, (ft.): 1-3' Tested By: LGH

Description: Checked By: SDC

Sample Location: Lab. No. C19-089

Moisture Content Data: Total Material Sample Data:

Pan ID 0

Pan Weight 0.00 (gm)

Pan ID 0 Wet Soil + Pan Wt. 7,534.20 (gm)

Pan Weight 0.00 (gm) Total Wet Weight 7,534.20 (gm)

Wet Soil + Pan 0.00 (gm) Total Dry Weight 7,534.20 (gm)

Dry Soil + Pan 0.00 (gm) Total Dry Wt. >#4 Sieve 265.20 (gm)

Water Weight 0.00 (gm) Total Dry Wt.<#4 Sieve 7,269.00 (gm)

Dry Soil Weight 0.00 (gm) Total Dry Wt. <#200 Sieve 4,886.95 (gm)
Moisture Content  0.0 (%) Total Percent <#200 Sieve 64.86 (%)

GRAVEL PORTION SIEVE ANALYSIS

Sieve Size Particle Diameter Wet Weight Dry Weight

Inches Millimeter Retained Retained Accum. Passing Percent

On Sieve On Sieve On Sieve Sieve Passing

(in.) (mm) (gm) (gm) (gm) (gm) (%)

6 Inch 6.0000 152.40 0.00 0.00 7,534.20 100.0

3 Inch 3.0000 76.20 0.00 0.00 7,534.20 100.0

2 Inch 2.0000 50.80 0.00 0.00 7,534.20 100.0

1.5 Inch 1.5000 38.10 0.00 0.00 7,534.20 100.0

1.0 Inch 1.0000 25.40 41.70 41.70 41.70 7,492.50 99.4

3/4 Inch 0.7500 19.05 25.80 25.80 67.50 7,466.70 99.1

1/2 Inch 0.5000 12.70 36.70 36.70 104.20 7,430.00 98.6

3/8 Inch 0.3750 9.53 25.50 25.50 129.70 7,404.50 98.3

#4 0.1870 4.75 135.50 135.50 265.20 7,269.00 96.5

PAN 7,269.00 7,269.00

SAND PORTION SIEVE ANALYSIS

(Portion Retained On < #4 Sieves)

Representative Sample Data:

Pan ID 0 #200 Wash Data:

Pan Weight 0.00 (gm) Portion >#200 Sieve: 124.10 (gm)

Wet Soil + Pan 378.70 (gm) Portion <#200 Sieve: 254.60 (gm)

Wet Soil  378.70 (gm) Percent <#200 Sieve 67.23 (%)

Dry Soil 378.70 (gm) Total Wt. <#200 Sieve 4886.95 (gm)

Sieve Size Particle Diameter Dry Weight Rep. Sample Total Sample Accum. Total

Inches Millimeter Retained Percent Weight Grand Total Percent

On Sieve Retained Retained On Sieve Passing

(in.) (mm) (gm) (%) (gm) (gm) (%)

#10 0.079 2.000 10.3 2.72 197.70 462.90 93.9

#20 0.033 0.850 11.30 2.98 216.90 679.80 91.0

#40 0.017 0.425 12.40 3.27 238.01 917.82 87.8

#60 0.010 0.250 17.50 4.62 335.91 1,253.72 83.4

#100 0.006 0.150 25.50 6.73 489.46 1,743.19 76.9

#200 0.003 0.075 47.10 12.44 904.07 2,647.25 64.9

PAN Discard

PARTICLE SIZE DISTRIBUTION

ASTM D422, C136

Sieve Only Analysis Worksheet

Mosiac

TEST WORK SHEET

(CL) sandy lean clay, dark brown (10YR 3/3)

0

(Portion Retained On > #4 Sieve)
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ASTM D422, C136

DSA LEA No.: 284

Project No. 70852.00.001 Project Name: Date: 7/11/2019

Sample No. T19-1 Boring/Trench: B-1 Depth, (ft.): 1-3' Tested By: LGH

Description: Checked By: SDC
Sample Location: Lab. No. C19-089

Particle Diameter Dry Weight on Sieve Percent

Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve

(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 7,534.2 100.0

3.0000 76.2 0.00 0.0 7,534.2 100.0

2.0000 50.8 0.00 0.0 7,534.2 100.0

1.5000 38.1 0.00 0.0 7,534.2 100.0

1.0000 25.4 41.70 41.7 7,492.5 99.4

0.7500 19.1 25.80 67.5 7,466.7 99.1

0.5000 12.7 36.70 104.2 7,430.0 98.6

0.3750 9.5 25.50 129.7 7,404.5 98.3

0.1870 4.7500 135.50 265.2 7,269.0 96.5

0.0790 2.0066 197.70 462.9 7,071.3 93.9

0.0335 0.8500 216.90 679.8 6,854.4 91.0

0.0167 0.4250 238.01 917.8 6,616.4 87.8

0.0098 0.2500 335.91 1,253.7 6,280.5 83.4

0.0059 0.1500 489.46 1,743.2 5,791.0 76.9

0.0030 0.0750 904.07 2,647.3 4,886.9 64.9
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DSA File No. 0
DSA LEA No. 284 DSA App No. 0

Project No. 70852.00.001 Project Name: Date: 07/11/19

Sample No. T19-2 Boring/Trench: B-1 Depth, (ft.): 2-3' Tested By: LGH

Description: Checked By: SDC

Sample Location: Lab. No. C19-089

Estimated % of Sample Retained on No. 40 Sieve: yes

A

Sample No.: 1 2 3 4 5 1 2 3

Pan ID: A C Z Y V

Wt. Pan (gr) 38.46 38.47 37.43 37.10 37.34

Wt. Wet Soil + Pan (g 48.39 48.44 47.83 45.07 45.32

Wt. Dry Soil + Pan (g 45.70 45.68 44.80 44.19 44.46

Wt. Water (gr) 2.69 2.76 3.03   0.88 0.86  

Wt. Dry Soil (gr) 7.24 7.21 7.37   7.09 7.12  

Water Content (%) 37.2 38.3 41.1   12.4 12.1  

Number of Blows, N 32 25 17

39 12

12.2 12 Plasticity Index = 27

Group Symbol = CL

ATTERBERG INDICES

PLASTIC LIMIT =LIQUID LIMIT = 

LIQUID LIMIT: PLASTIC LIMIT:

Test Method A or B:

(CL) Sandy lean clay , dark brown (10YR 3/3)

Mosiac

0

Sample Air Dried:

ASTM D4318 
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DSA File No. 0
DSA LEA No. 284 DSA App No. 0

Project No. 70852.00.001 Project Name: Date: 07/11/19

Sample No. T19-4 Boring/Trench: B-1 Depth, (ft.): 1-2' Tested By: LGH

Description: Checked By: SDC

Sample Location: Lab. No. C19-089

Estimated % of Sample Retained on No. 40 Sieve: yes

A

Sample No.: 1 2 3 4 5 1 2 3

Pan ID: A V Z C Y

Wt. Pan (gr) 38.47 37.34 37.43 38.47 37.11

Wt. Wet Soil + Pan (g 46.96 45.85 46.86 47.34 45.83

Wt. Dry Soil + Pan (g 44.97 43.80 44.46 45.90 44.41

Wt. Water (gr) 1.99 2.05 2.40   1.44 1.42  

Wt. Dry Soil (gr) 6.50 6.46 7.03   7.43 7.30  

Water Content (%) 30.6 31.7 34.1   19.4 19.5  

Number of Blows, N 35 26 15

32 19

19.4 19 Plasticity Index = 13

Group Symbol = CL

ATTERBERG INDICES

PLASTIC LIMIT =LIQUID LIMIT = 

LIQUID LIMIT: PLASTIC LIMIT:

Test Method A or B:

(CL) lean clay with sand, dark brown (10YR 3/3)

Mosiac

0

Sample Air Dried:

ASTM D4318 
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DSA File No. 0
DSA LEA No. 284 DSA App No. 0

Project No. 70852.00.001 Project Name: Date: 07/11/19

Sample No. T19-5 Boring/Trench: B-1 Depth, (ft.): 3' Tested By: LGH

Description: Checked By: SDC

Sample Location: Lab. No. C19-089

Estimated % of Sample Retained on No. 40 Sieve: yes

A

Sample No.: 1 2 3 4 5 1 2 3

Pan ID: B D W X E

Wt. Pan (gr) 38.97 38.28 37.77 38.20 36.45

Wt. Wet Soil + Pan (g 47.73 46.42 46.61 46.08 44.90

Wt. Dry Soil + Pan (g 44.85 43.73 43.58 45.02 43.75

Wt. Water (gr) 2.88 2.69 3.03   1.06 1.15  

Wt. Dry Soil (gr) 5.88 5.45 5.81   6.82 7.30  

Water Content (%) 49.0 49.4 52.2   15.5 15.8  

Number of Blows, N 34 25 17

50 16

15.6 16 Plasticity Index = 34

Group Symbol = CH

ATTERBERG INDICES

PLASTIC LIMIT =LIQUID LIMIT = 

LIQUID LIMIT: PLASTIC LIMIT:

Test Method A or B:

(CH) Fat clay with sand, dark brown (10YR 3/3)

Mosiac

0

Sample Air Dried:

ASTM D4318 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

1 10 100

Number of Blows (N)

Flow Curve

W
at

er
 C

on
te

nt
 (%

)

0

10

20

30

40

50

60

70

80

0 10 20 30 40 50 60 70 80 90 100

P
la

st
ic

ity
 In

de
x 

(%
)

Liquid Limit (%)

Atterberg Classification Chart

ML or OL

CH or OH

CL or OL

MH or OH

70852.00.001_19-0711_C19-089_T19-5_B1_D4318.d.xlsm, atterberg Rev. 17-0831

NVS 

I I -----------------
I 

48 B ELLARMINE C OURT, S UITE 40 C H1 co , CA 95928 I www. NV5 .coM I OFFICE 530.894 .2487 I FAX 530 .894.2437 

C ONSTRUCTION Q UALITY A SSURANCE - INFRASTRUCTURE - ENERGY - PROGRAM M ANAGEMENT - E NVIRONMENTAL 



Unconsolidated Undrained Test

ASTM D2850

Project Number:

Project:

Sampling Date:

Sample Number:

Client Name:

Remarks:

MOSIAC

70852

L-1

6.5Sample Depth:

Location:

Strength Intercept = NA

Strength Intercept = NA

530-894-2487

Chico, CA 95928

48 Bellarmine Court, Suite 40

NV5
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ASTM D2850

Unconsolidated Undrained Test

Before Test

Rate of Strain (in/min)

Test Data

σ1 at Failure (psf)

Comp. Strength at Failure (psf)

Height (in)

Diameter (in)

Void Ratio

Dry Density (pcf)

Water Content (%)

Specimen Number

87654321

Axial Strain at Failure (%)

1 2 3 4 5 6 7 8

23.2

98.6

0.722

1.900

5.194

4643.17

13283.16

0.064925

15.47

L-1

70852

MOSIAC

Project Remarks:

Client Name:

Sample Number:

Sampling Date:

Project:

Project Number:

2.734Height To Diameter Ratio

Location:

Sample Depth: 6.5

Specimen 1 
Failure Sketch

Specimen 2 
Failure Sketch

Specimen 3 
Failure Sketch

Specimen 4 
Failure Sketch

Specimen 5 
Failure Sketch

Specimen 6 
Failure Sketch

Specimen 7 
Failure Sketch

Specimen 8 
Failure Sketch

8640.00σ3 at Failure (psf)

0.001Membrane Thickness (in)

60.0Initial Cell Pressure (psi)

121.5Wet Density (Units)

87.3Degree of Saturation (%)

87654321After Test

24.9Final Water Content (%)
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ASTM D2850

Unconsolidated Undrained Test

Specimen 1

Test Remarks:

Large Particle:

Other Associated Tests:

Technician: DJP/LGH

8/7/2019Test Time:

Specimen Description:

D2850 unconsolidated UndrainedTest Description:

Master LoaderDevice Details:

Test Specification:

Sampling Method: Undisturbed

Specimen Code: Specimen Lab #: T19-5

Height (in): 5.194 Diameter (in): 1.900

14.73Volume (in³):2.835Area (in²):

SpecimenMoisture Material:

469.5Moist Weight (g):

Specific Gravity: 2.720

Plastic Limit: 0 0Liquid Limit:

48 Bellarmine Court, Suite 40

Chico, CA 95928
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Mohr Circles (Total Stress) Graph
ASTM D2850

Tangent Results
Strength Intercept (psi) NA

Friction Angle (°) NA
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Stress-Strain Graph
ASTM D2850
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Unconsolidated Undrained Test - Tabulated Data - Specimen l 
ASTMD2850 

Corrected 
Elapsed Corrected Corrected Corrected Axial Compressive o I 

Time Load Disp. Load Disp. Area Strain Stress Stress o1 o1 - p q 
Index (hh:111111:ss) (Lbf) (in) (Lbf) (in) (in 2 ) (11 n) (psf) (psf) (psf) (psf) o1 (psf) (psf) 

0 00:00:00 1.7 0.0001 0.0 0.000 2.835 0.0 0.00 0.00 8,640.00 8,640.00 1.000 8,640.00 0.00 

1 00:00:10 26.7 0.0105 25.0 0.010 2.841 0.2 1,267.98 1,265.44 9,905.44 8,640.00 1.146 9,272.72 632.72 

2 00:00:20 39.7 0.0218 37.9 0.022 2.847 0.4 1,927.13 1,919.07 10,559.07 8,640.00 1.222 9,599.53 959.53 

3 00:00:30 51.1 0.0330 49.4 0.033 2.853 0.6 2,507.77 2,491.86 11,131.86 8,640.00 1.288 9,885.93 1,245.93 

4 00:00:40 61.6 0.0440 59.9 0.044 2.859 0.8 3,040.14 3,014.42 11,654.42 8,640.00 1.349 10,147.21 1,507.21 

5 00:00:50 70.3 0.0551 68.6 0.055 2.866 1.1 3,484.12 3,447.20 12,087.20 8,640.00 1.399 10,363.60 1,723.60 

6 00:01:00 76.6 0.0660 74.8 0.066 2.872 1.3 3,800.18 3,751.93 12,391.93 8,640.00 1.434 10,515.97 1,875.97 

7 00:01:10 80.6 0.0769 78.8 0.077 2.878 1.5 4,002.72 3,943.50 12,583.50 8,640.00 1.456 10,611.75 1,971.75 

8 00:01:20 83.0 0.0876 81.3 0.088 2.884 1.7 4,127.01 4,057.43 12,697.43 8,640.00 1.470 10,668.71 2,028.71 

9 00:01:30 84.4 0.0985 82.7 0.098 2.890 1.9 4,199.50 4,119.93 12,759.93 8,640.00 1.477 10,699.97 2,059.97 

10 00:01:40 85.4 0.1093 83.7 0.109 2.896 2.1 4,250.41 4,161.01 12,801.01 8,640.00 1.482 10,720.50 2,080.50 

11 00:01:50 86.2 0.1199 84.5 0.120 2.902 2.3 4,290.82 4,191.80 12,831.80 8,640.00 1.485 10,735.90 2,095.90 

12 00:02:00 86.9 0.1304 85.2 0.130 2.908 2.5 4,326.37 4,217.81 12,857.81 8,640.00 1.488 10,748.91 2,108.91 

13 00:02:10 87.4 0.1412 85.7 0.141 2.914 2.7 4,350.23 4,232.05 12,872.05 8,640.00 1.490 10,756.03 2,116.03 

14 00:02:20 87.7 0.1517 86.0 0.152 2.921 2.9 4,366.13 4,238.63 12,878.63 8,640.00 1.491 10,759.31 2,119.31 

15 00:02:30 88.0 0.1622 86.3 0.162 2.927 3.1 4,383.28 4,246.49 12,886.49 8,640.00 1.491 10,763.25 2,123.25 

16 00:02:40 88.4 0.1730 86.7 0.173 2.933 3.3 4,402.01 4,255.47 12,895.47 8,640.00 1.493 10,767.74 2,127.74 

17 00:02:50 88.6 0.1838 86.9 0.184 2.939 3.5 4,411.35 4,255.33 12,895.33 8,640.00 1.493 10,767.67 2,127.67 

18 00:03:00 88.8 0.1945 87.1 0.194 2.946 3.7 4,423.29 4,257.75 12,897.75 8,640.00 1.493 10,768.88 2,128.88 

19 00:03:10 89.2 0.2052 87.4 0.205 2.952 3.9 4,439.53 4,264.21 12,904.21 8,640.00 1.494 10,772.11 2,132.11 

20 00:03:20 89.5 0.2164 87.8 0.216 2.959 4.2 4,458.11 4,272.44 12,912.44 8,640.00 1.494 10,776.22 2,136.22 

21 00:03:30 90.4 0.2278 88.6 0.228 2.965 4.4 4,502.35 4,304.98 12,944.98 8,640.00 1.498 10,792.49 2,152.49 

22 00:03:40 91.0 0.2390 89.2 0.239 2.972 4.6 4,531.58 4,323.15 12,963.15 8,640.00 1.500 10,801.57 2,161.57 
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Unconsolidated Undrained Test - Tabulated Data - Specimen l 
ASTMD2850 

Corrected 
l:lapsed Corrected Corrected Corrected Axial Compressive o I 

Time Load Disp. Load Disp. Area Strain Stress Stress o1 o1 - p q 
Index (hh:111111:ss) (Lbf) (in) (Lbf) (in) (in 2 ) ( 11 11) (psf) (psf) (psf) (p..,f) o1 (psf) (psf) 

23 00:03:50 91.7 0.2502 89.9 0.250 2.979 4.8 4,567.83 4,347.87 12,987.87 8,640.00 1.503 10,813.94 2,173.94 

24 00:04:00 92.3 0.2614 90.5 0.261 2.986 5.0 4,598.72 4,367.31 13,007.30 8,640.00 1.505 10,823.65 2,183.65 

25 00:04:10 92.9 0.2724 91.1 0.272 2.992 5.2 4,629.04 4,386.37 13,026.37 8,640.00 1.508 10,833.18 2,193.18 

26 00:04:20 93.5 0.2831 91.8 0.283 2.999 5.5 4,661.33 4,407.29 13,047.29 8,640.00 1.510 10,843.64 2,203.64 

27 00:04:30 94.4 0.2940 92.7 0.294 3.005 5.7 4,708.19 4,441.77 13,081.76 8,640.00 1.514 10,860.88 2,220.88 

28 00:04:40 95.1 0.3046 93.3 0.305 3.012 5.9 4,740.46 4,462.51 13,102.51 8,640.00 1.516 10,871.26 2,231.26 

29 00:04:50 95.6 0.3153 93.9 0.315 3.018 6.1 4,767.25 4,477.95 13,117.95 8,640.00 1.518 10,878.98 2,238.98 

30 00:05:00 96.0 0.3258 94.3 0.326 3.025 6.3 4,787.40 4,487.13 13,127.13 8,640.00 1.519 10,883.57 2,243.57 

31 00:05:10 96.6 0.3362 94.8 0.336 3.031 6.5 4,815.47 4,503.84 13,143.84 8,640.00 1.521 10,891.92 2,251.92 

32 00:05:20 96.9 0.3468 95.2 0.347 3.038 6.7 4,834.52 4,511.78 13,151.78 8,640.00 1.522 10,895.89 2,255.89 

33 00:05:30 97.4 0.3574 95.6 0.357 3.045 6.9 4,856.72 4,522.62 13,162.62 8,640.00 1.523 10,901.31 2,261.31 

34 00:05:40 97.8 0.3681 96.0 0.368 3.051 7.1 4,877.32 4,531.77 13,171.77 8,640.00 1.525 10,905.88 2,265.88 

35 00:05:50 98.3 0.3791 96.6 0.379 3.058 7.3 4,903.98 4,546.14 13,186.14 8,640.00 1.526 10,913.07 2,273.07 

36 00:06:00 98.7 0.3897 96.9 0.390 3.065 7.5 4,922.93 4,553.59 13,193.59 8,640.00 1.527 10,916.80 2,276.80 

37 00:06:10 99.1 0.4005 97.3 0.400 3.072 7.7 4,944.03 4,562.90 13,202.90 8,640.00 1.528 10,921.45 2,281.45 

38 00:06:20 99.2 0.4115 97.4 0.411 3.079 7.9 4,949.20 4,557.12 13,197.12 8,640.00 1.527 10,918.56 2,278.56 

39 00:06:30 99.4 0.4228 97.6 0.423 3.086 8.1 4,958.77 4,555.20 13,195.20 8,640.00 1.527 10,917.60 2,277.60 

40 00:06:40 99.7 0.4339 97.9 0.434 3.094 8.4 4,974.68 4,559.18 13,199.18 8,640.00 1.528 10,919.59 2,279.59 

41 00:06:50 100.2 0.4451 98.4 0.445 3.101 8.6 5,000.02 4,571.63 13,211.63 8,640.00 1.529 10,925.82 2,285.82 

42 00:07:00 100.8 0.4565 99.1 0.456 3.108 8.8 5,031.46 4,589.31 13,229.31 8,640.00 1.531 10,934.66 2,294.66 

43 00:07:10 101.5 0.4675 99.7 0.467 3.116 9.0 5,064.26 4,608.54 13,248.54 8,640.00 1.533 10,944.27 2,304.27 

44 00:07:20 101.8 0.4782 100.1 0.478 3.123 9.2 5,084.13 4,616.08 13,256.08 8,640.00 1.534 10,948.04 2,308.04 

45 00:07:30 102.2 0.4892 100.5 0.489 3.130 9.4 5,103.39 4,622.85 13,262.85 8,640.00 1.535 10,951.42 2,311.42 
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Unconsolidated Undrained Test - Tabulated Data - Specimen l 
ASTMD2850 

Corrected 
l:lapsed Corrected Corrected Corrected Axial Compressive o I 

Time Load Disp. Load Disp. Area Strain Stress Stress o1 o1 - p q 
Index (hh:111111:ss) (Lbf) (in) (Lbf) (in) (in 2 ) ( 11 11) (psf) (psf) (psf) (p..,f) o1 (psf) (psf) 

46 00:07:40 102.4 0.5000 100.7 0.500 3.137 9.6 5,114.38 4,622.13 13,262.13 8,640.00 1.535 10,951.06 2,311.06 

47 00:07:50 102.7 0.5104 101.0 0.510 3.144 9.8 5,127.28 4,623.49 13,263.49 8,640.00 1.535 10,951.75 2,311.75 

48 00:08:00 103.0 0.5211 101.3 0.521 3.151 10.0 5,143.91 4,627.91 13,267.91 8,640.00 1.536 10,953.96 2,313.96 

49 00:08:10 103.5 0.5317 101.8 0.532 3.159 10.2 5,168.12 4,639.12 13,279.12 8,640.00 1.537 10,959.56 2,319.56 

50 00:08:20 103.8 0.5423 102.0 0.542 3.166 10.4 5,181.48 4,640.58 13,280.58 8,640.00 1.537 10,960.29 2,320.29 

51 00:08:30 104.0 0.5528 102.3 0.553 3.173 10.6 5,193.62 4,640.92 13,280.92 8,640.00 1.537 10,960.46 2,320.46 

52 00:08:40 104.3 0.5632 102.5 0.563 3.180 10.8 5,206.39 4,641.91 13,281.91 8,640.00 1.537 10,960.96 2,320.96 

53 00:08:50 104.4 0.5739 102.6 0.574 3.187 11.0 5,212.73 4,636.83 13,276.83 8,640.00 1.537 10,958.41 2,318.41 

54 00:09:00 104.9 0.5846 103.2 0.585 3.195 11.3 5,239.91 4,650.19 13,290.18 8,640.00 1.538 10,965.09 2,325.09 

55 00:09:10 105.1 0.5953 103.4 0.595 3.202 11.5 5,249.76 4,648.16 13,288.16 8,640.00 1.538 10,964.08 2,324.08 

56 00:09:20 105.4 0.6061 103.7 0.606 3.210 11.7 5,265.20 4,650.87 13,290.87 8,640.00 1.538 10,965.43 2,325.44 

57 00:09:30 105.4 0.6174 103.7 0.617 3.218 11.9 5,265.62 4,639.81 13,279.81 8,640.00 1.537 10,959.90 2,319.90 

58 00:09:40 105.6 0.6284 103.8 0.628 3.226 12.1 5,272.94 4,635.04 13,275.04 8,640.00 1.536 10,957.52 2,317.52 

59 00:09:50 105.8 0.6396 104.0 0.640 3.233 12.3 5,284.10 4,633.47 13,273.47 8,640.00 1.536 10,956.73 2,316.73 

60 00:10:00 106.0 0.6509 104.3 0.651 3.241 12.5 5,296.90 4,633.20 13,273.20 8,640.00 1.536 10,956.60 2,316.60 

61 00:10:10 106.4 0.6619 104.7 0.662 3.249 12.7 5,316.44 4,638.98 13,278.98 8,640.00 1.537 10,959.49 2,319.49 

62 00:10:20 106.6 0.6728 104.9 0.673 3.257 13.0 5,327.54 4,637.52 13,277.52 8,640.00 1.537 10,958.76 2,318.76 

63 00:10:30 107.3 0.6836 105.5 0.684 3.265 13.2 5,358.67 4,653.45 13,293.45 8,640.00 1.539 10,966.73 2,326.73 

64 00:10:40 107.5 0.6944 105.8 0.694 3.273 13.4 5,372.80 4,654.58 13,294.58 8,640.00 1.539 10,967.29 2,327.29 

65 00:10:50 107.8 0.7051 106.1 0.705 3.281 13.6 5,388.66 4,657.24 13,297.24 8,640.00 1.539 10,968.62 2,328.62 

66 00:11:00 108.2 0.7157 106.4 0.716 3.288 13.8 5,405.89 4,661.09 13,301.09 8,640.00 1.539 10,970.54 2,330.55 

67 00:11:10 108.2 0.7263 106.5 0.726 3.296 14.0 5,408.39 4,652.23 13,292.23 8,640.00 1.538 10,966.11 2,326.11 

68 00:11:20 108.4 0.7370 106.6 0.737 3.304 14.2 5,415.65 4,647.25 13,287.25 8,640.00 1.538 10,963.63 2,323.63 
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Unconsolidated Undrained Test - Tabulated Data - Specimen l 
ASTMD2850 

Corrected 
l:lapsed Corrected Corrected Corrected Axial Compressive o I 

Time Load Disp. Load Disp. Area Strain Stress Stress o1 o1 - p q 
Index (hh:111111:ss) (Lbf) (in) (Lbf) (in) (in 2 ) ( 11 11) (psf) (psf) (psf) (p..,f) o1 (psf) (psf) 

69 00:11:30 108.9 0.7475 107.2 0.747 3.312 14.4 5,442.20 4,659.07 13,299.07 8,640.00 1.539 10,969.54 2,329.54 

70 00:11:40 109.1 0.7580 107.4 0.758 3.320 14.6 5,454.16 4,658.32 13,298.32 8,640.00 1.539 10,969.16 2,329.16 

71 00:11:50 109.4 0.7687 107.7 0.769 3.328 14.8 5,470.02 4,660.59 13,300.59 8,640.00 1.539 10,970.30 2,330.30 

72 00:12:00 109.8 0.7794 108.0 0.779 3.336 15.0 5,486.99 4,663.75 13,303.75 8,640.00 1.540 10,971.87 2,331.87 

73 00:12:10 109.8 0.7900 108.1 0.790 3.344 15.2 5,488.38 4,653.66 13,293.66 8,640.00 1.539 10,966.83 2,326.83 

74 00:12:20 109.9 0.8008 108.1 0.801 3.352 15.4 5,491.29 4,644.76 13,284.76 8,640.00 1.538 10,962.38 2,322.38 

75 00:12:22 109.9 0.8037 108.2 0.804 3.354 15.5 5,493.10 4,643.17 13,283.16 8,640.00 1.537 10,961.58 2,321.58 
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D2166

Unconfined Compression Test
[TO COME FROM LIMS]LIMS Code:

Specimen 1

Test Remarks:

Large Particle:

Source Moisture:Material Moisture:

Other Associated Tests:

Technician:

Specimen After Shear

NO

LGH

IntactSampling Method:

7/30/2019Test Time:

Unconfined CompressionSpecimen Description:

0Sensitivity:

Molding Date: Test Date:

48 Bellarmine Court, Suite 40

Chico, CA 95928

530-894-2487

NV5

3

NV S 



Index

Elapsed 
Time 

(hh:mm:ss)
Load
(Lbf)

Displacement
(in)

Corrected
Load
(Lbf)

Corrected
Displacement

(in)

Axial
Strain

(%)
Stress
(psf)

Compressive
Stress
(psf)

Cross
Sectional

Area
(in²)

0 00:00:00 0.7123572 0.0001 0.0 0.0000 0.0 0.00 0.000.000

1 00:00:10 1.667856 0.0082 1.0 0.0082 0.2 49.25 49.172.798

2 00:00:20 2.969657 0.0169 2.3 0.0168 0.3 116.35 115.972.803

3 00:00:30 3.990159 0.0256 3.3 0.0255 0.5 168.96 168.112.808

4 00:00:40 5.179595 0.0338 4.5 0.0338 0.7 230.27 228.752.812

5 00:00:50 6.540264 0.0422 5.8 0.0421 0.8 300.40 297.932.817

6 00:01:00 7.850502 0.0505 7.1 0.0504 1.0 367.94 364.322.821

7 00:01:10 9.196599 0.0589 8.5 0.0589 1.1 437.32 432.302.826

8 00:01:20 10.47021 0.0676 9.8 0.0675 1.3 502.97 496.352.831

9 00:01:30 11.69838 0.0762 11.0 0.0762 1.5 566.28 557.862.836

10 00:01:40 12.78696 0.0846 12.1 0.0845 1.6 622.39 612.132.840

11 00:01:50 13.90717 0.0930 13.2 0.0929 1.8 680.13 667.802.845

12 00:02:00 14.92575 0.1015 14.2 0.1014 2.0 732.63 718.152.850

13 00:02:10 15.87665 0.1100 15.2 0.1099 2.1 781.65 764.892.855

14 00:02:20 16.68028 0.1183 16.0 0.1182 2.3 823.07 804.092.860

15 00:02:30 17.30002 0.1267 16.6 0.1267 2.5 855.02 833.892.864

16 00:02:40 17.7144 0.1353 17.0 0.1352 2.6 876.38 853.272.869

17 00:02:50 17.84517 0.1441 17.1 0.1441 2.8 883.12 858.302.874

18 00:03:00 17.905 0.1529 17.2 0.1528 3.0 886.20 859.792.879

19 00:03:10 17.86511 0.1615 17.2 0.1615 3.1 884.14 856.302.884

20 00:03:20 17.56272 0.1703 16.9 0.1703 3.3 868.56 839.712.890

21 00:03:30 17.18996 0.1794 16.5 0.1793 3.5 849.34 819.642.895

22 00:03:40 16.56024 0.1881 15.8 0.1880 3.7 816.88 786.922.900

23 00:03:50 15.74319 0.1970 15.0 0.1970 3.8 774.77 745.012.905

24 00:04:00 14.74436 0.2056 14.0 0.2055 4.0 723.28 694.292.910

25 00:04:10 13.80727 0.2141 13.1 0.2141 4.2 674.98 646.802.915

26 00:04:20 12.93825 0.2227 12.2 0.2226 4.3 630.19 602.832.920

27 00:04:30 12.10969 0.2312 11.4 0.2311 4.5 587.48 561.002.926

28 00:04:40 11.16838 0.2395 10.5 0.2394 4.7 538.96 513.792.930

29 00:04:50 10.19313 0.2479 9.5 0.2478 4.8 488.69 465.072.936

30 00:05:00 9.447026 0.2563 8.7 0.2562 5.0 450.23 427.732.941

31 00:05:10 8.764199 0.2649 8.1 0.2649 5.2 415.03 393.592.946

32 00:05:20 8.093068 0.2735 7.4 0.2735 5.3 380.44 360.152.951

33 00:05:30 7.506309 0.2819 6.8 0.2819 5.5 350.20 330.942.956

Unconfined Compression Test - Specimen 1
D2166 LIMS Specimen Code: [TO COME FROM LIMS]
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Index

Elapsed 
Time 

(hh:mm:ss)
Load
(Lbf)

Displacement
(in)

Corrected
Load
(Lbf)

Corrected
Displacement

(in)

Axial
Strain

(%)
Stress
(psf)

Compressive
Stress
(psf)

Cross
Sectional

Area
(in²)

34 00:05:40 7.17151 0.2904 6.5 0.2903 5.7 332.94 314.092.961

35 00:05:50 7.147541 0.2987 6.4 0.2987 5.8 331.70 312.382.966

36 00:06:00 6.973622 0.3074 6.3 0.3073 6.0 322.74 303.392.972

37 00:06:10 6.949461 0.3159 6.2 0.3158 6.2 321.49 301.692.977

38 00:06:11 6.968253 0.3176 6.3 0.3175 6.2 322.46 302.492.978

Unconfined Compression Test - Specimen 1
D2166 LIMS Specimen Code: [TO COME FROM LIMS]
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