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Attention: Liz Robbins (robbins @lusd.net)
Chief Business Officer

Qubject: Geotechnical Investigation Report and Geologic Hazards Assessment
Campus Expansion
Liberty High School
Brentwood, California

Dear Ms. Robbins:

We are pleased to submit our geotechnical investigation report and geologic hazards assessment for the
planned expansion of Liberty High School within the Liberty Union School District in Brentwood, California.
The enclosed report describes the geotechnical investigation performed and presents our geotechnical
recommendations for foundations, retaining walls, pools, tennis courts, utilities, storm water
management, earthwork and pavements. A geologic and seismic hazards assessment is included as
Appendix Dto thisreport.

In summary, it is our opinion that the site does not pose significant geotechnical concerns that would
preclude the planned development provided the recommendations presented in our report are
incorporated in design and construction. The main geotechnical concerns for the project site are the
presence of moderately expansive surface clays and soils subject to moderate collapse potential. The
buildings can be supported on spread footings, deepened to mitigate the moderately expansive soils at
the site. Depending on the sensitivity of the buildings to soil collapse settlement, the affected buildings
could instead be supported on mat foundations. The building floor slabs will need to be supported on
“non-expansive” or lime-treated soilsto reduce the impact of expansive soils at the site.

These and other geotechnical recommendations pertaining to the proposed project are discussed in the
report. The apparent geologic hazard for the project, other than those mentioned above, isthe potential
for strongground shaking, which istypical of the entire San Francisco Bay Area. A summary of the geologic
hazards is presented in the main text of this report and a detailed Geologic and Seismic Hazards
Assessment that complieswith Title 24 of the California Building Code isincluded in Appendix D.
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Gonclusions and recommendations presented in the enclosed report are based on limited subsurface
investigation and laboratory testing programs. Consequently, variations between anticipated and actual
subsurface soil conditions may be found in localized areas during construction. If significant variation in
the subsurface conditions is encountered during construction, BK should review the recommendations
presented herein and provide supplemental recommendations, if necessary.

Additionally, design plans should be reviewed by our office prior to their issuance for conformance with
the general intent of our recommendations presented in the enclosed report.

We appreciate the opportunity of providing our servicesto you on this project and trust thisreport meets
your needs at this time. If you have any questions concerning the information presented, please contact
usat (925) 315-3151.

Respectfully Submitted,
B Associates, Inc.
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Senior Saff Engineer Senior Geotechnical Engineer
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1. INTRODUCTION

Thisreport presentsthe results of our geotechnical investigation for the planned expansion of the Liberty
High School campus within the Liberty Union School District. A Vicinity Map showing the location of the
project site is presented on Fgure 1. Qur investigation has been performed for the Liberty Union School
District (LUD) and was coordinated with Ms. Liz Robbins of LUSD. This report contains a description of
our site investigation methods and findings, including field and limited laboratory data. It provides
geotechnical recommendations for the project and also presents a geologic and seismic hazards
assessment for the campus. This report supersedes previous geotechnical investigation report(s), if any,
issued by BXfor this specific project.

1.1 Project Description

The proposed project will include construction of two new maintenance and operations buildings with
new paving and chain link fencing; a concessions/ticket booth building and restrooms; new home
bleachers; an aquatic center including a new pool, bleachers, locker rooms, a score board, and chain link
fencing; new tennis courts; new relocatables; and new asphalt paving. In addition, backstops, foul ball
netting, dugouts, bullpens and batting cages will be constructed in the current baseball field area. We
have based our services on the conceptual site plans', provided by Quattroocchi Kwok Architects, dated
December 14, 2017. The Ste Exploration Plan, Fgure 2, shows the approximate locations of planned
improvements and the approximate location of our exploration points overlain on a Google Earth image
of the existing campus.

We anticipate that the new buildings will be one-story high and will be either prefabricated or will consist
of wood frame construction supported on a shallow foundation system. Exterior and interior wall loads
are anticipated to be about 1to 2 kips per lineal foot and column loads less than 30 kips.

Although agrading planisnot currently available for the project, we anticipate that site gradeswill remain
close to existing elevations and that cuts and fills during construction will be limited to less than 3 feet.
However, we anticipate that the area of the new home bleachers may have to be cut about 5 feet to
match surrounding grades. Bxcavations for the removal of existing and installation of new underground
utilitiesare expectedto be up to 5feet deep. Excavation/backfill for the existingand new poolsisexpected
tobe up to 15 feet deep.

If the actual project description differs significantly from that anticipated above, we should be notified so
that we may review our scope of services and recommendationsfor applicability.

TPans entitled “M&Q/ Transportation Ste Plan —Option 2, Ball Felds— Option 2, and Aquatics & Tennis Conceptual

Ste Plan”, dated December 14, 2017.
1 Q.
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1.2 Approach and Scope of Services

The purpose of thisinvestigation wasto explore and evaluate the subsurface conditionsat the site in order
to provide geotechnical input for the design and construction of the planned improvements for this
project. The scope of services, as outlined in our October 17, 2017 proposal (Fle Number: GL17-15819),
consisted of field exploration, laboratory testing, engineering analysis, and preparation of this report. A
geologic and seismic hazards evaluation for the entire school campus was also performed concurrently
and is presented in Appendix D.

This investigation specifically excludes the assessment of site environmental characteristics, particularly
those involving hazardous substances.
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2. STEINVESTIGATION

21 Held Exploration

Bxploration locations and frequency were chosen to meet the requirements of the Division of Sate
Architect (DSA) and the 2016 California Building Gode, which require a minimum of two borings per
building and at least one per every 5,000 square feet of foundation footprint area.

Qur field investigation was performed on February 5, 2018 to evaluate the subsurface conditions at the
site for the planned construction. The field investigation consisted of drilling nine (9) borings and
advancing five (5) Cone Penetrometer Tests (CPTs) at the approximate locations shown on Fgure 2.
Middle Earth Geo Testing of Hayward, California was subcontracted to provide CPT services and
Bxploration GeoServicesof San Jose wassubcontracted to provide drilling services. Two bulk sampleswere
obtained in future pavement areas for Resistance (R-value testing for use in pavement design.

Prior to subsurface exploration, Underground Service Alert (USA) was contacted to provide utility
clearance and each exploration location was cleared for detectable underground utilities by GeoTech
Utility Locating of Moraga, California. A drilling permit was obtained from Contra Gosta County
Environmental Health Department (County). Upon completion of the field investigation, the borings and
CPTs were backfilled with grout and capped with Quikrete in paved areas. Excess cuttings generated
during drilling were disposed of at the site in unimproved areas near the locations of the borings.

The locations of the borings and CPTs were estimated by our field representative based on rough
measurements from existing features at the site. Bevations shown on the boring logs were estimated
using the elevation information available on Google Earth Pro. Assuch the elevations and locations of the
borings and CPTs should be considered approximate to the degree implied by the methods used.

2.1.1  Auger Borings

The borings were drilled, using a truck-mounted drill rig, to depths of approximately 5 to 25 feet below
the existing ground surface (BGS. The borings were logged by an engineer of BK Associates (BX) in
accordance with the ASTM Sandard D2488, 2017, “Sandard Practice for Description and Identification
of Sils (Visual-Manual Procedure).”

Relatively undisturbed samples of the subsurface materials were obtained using a split spoon sampler
fitted with stainless steel (S9 liners. The general diameter measurements of the sampler are 3-inches
outside diameter (O.D.), and about 2.5-inches inside diameter (1.D.). A Sandard Penetration Test (SPT)
sampler (1.4-inch 1.D and 2-inch O.D.), which produces disturbed samples, was also used to sample the
subsurface materials. The samplers were driven by the force of a 140-pound, semi-automatic trip
hammer, dropping 30-inches. The successive blow counts were recorded for 6-inch penetration intervals
until the sampler advanced 18-inches. The blow counts for each interval are reported on the final boring
logs. After the sampler was withdrawn from the borehole, the soil samples, each contained by the

E.:“\;
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approximately 6-inch long SSliners, were removed from the sampler, sealed to reduce moisture loss,
labeled, and returned to our laboratory. Prior to sealing the samples, strength characteristics of the
cohesive soil samples recovered were evaluated using a hand-held pocket penetrometer. The results of
these tests are shown on the boring logs.

Laboratory testing and review of the field soil characterizations were completed after the subsurface
investigation. Fnal soil classification was determined through the judgement of a responsible
Geotechnical Engineer supplemented with laboratory testing at various intervals, in general acoordance
with the ASTM Sandard D2487, 2011, “Sandard Practice for Qassification of Soils for Engineering
Purposes (Unified Soil Oassification System).”

A summary of the Unified Soil Qassification System (USCS), adapted by ASTM D2487 and D2488 is
presented in Appendix A, Figure A-1. The Soil Description Key and Log Key are presented on Fgures A-2
and A-3. Sample classifications, blow counts recorded during sampling, and other related information are
presented on the boring logs within Appendix A. Srength, collapse potential, and indexing laboratory test
results appear on the final boring logs. Discussion of the subsurface conditions encountered at the site is
presented in the “Subsurface Conditions” section of thisreport.

2.1.2 (onePenetration Tests

We advance five (5) CPTs to approximately 50 feet BGS The CPTs were performed using an integrated
electronic cone system in accordance with ASTM D3441, 2016, “Sandard Test Method for Mechanical
Gone Penetration Testing of Soils.” The cone hasatip area of 15 square centimeters, afriction sleeve area
of 150 square centimeters, and a ratio of end area friction sleeve to tip end area equal to 0.80. The cone
bearing (Qc) and sleeve friction (Fs) were measured and recorded during the tests at 5 centimeters (about
2inch) depth intervals.

The cone system was pushed using a 50,000-pound, all-wheel drive, CPT rig, having a down pressure
capacity of approximately 20 tons. The information gathered from the CPTs was used for identifying
potential liquefiable and soft soilsand for foundation design. The CPT data (cone resistance, friction ratio,
pore pressure, and soil behavior type) versus penetration depth below the existing ground surface,
generated with CPT Liquefaction Assessment Software (Qiq)?, are presented in Appendix C

The stratigraphic interpretation of the OPT data was performed based on relationships between cone
bearing and sleeve friction versus penetration depth. The friction ratio (R), which is sleeve friction divided
by cone bearing, is a calculated parameter which is used to infer soil behavior type. Generally, cohesive
soils (clays) have high friction ratios, low cone bearing and generate large excess pore water pressures.
Gohesionless soils (sands) have lower friction ratios, high cone bearing and generate small excess pore
water pressures. The interpretation of soil properties from the cone data has been carried out using

2 (iq v2.0 by Geologismiki

E.:“\;
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correlations developed by Robertson et al, 19903, and Lunne, Robertson & Powell, 19974. It should be
noted that it is not always possible to clearly identify a soil type based on cone bearing (Qc) and sleeve
friction (Fs). In these situations, experience and judgment and an assessment of the pore pressure
dissipation data should be used to infer the soil behavior type.

22 Laboratory Testing

Laboratory tests were performed on selected soil samplesto evaluate their physical characteristics and
engineering properties. The laboratory testing program included dry density and moisture content,
Atterberg Limits, unconsolidated-undrained triaxial compression (TXUU), direct shear, collapse potential,
and Rvalue tests. Most of the laboratory test results are presented on the individual boring logs. The
resultsof the Atterberglimits, TXUU, direct shear, collapse potential, and R-Value tests are also presented
graphically in Appendix B.

Analytical testing was performed on samples of near-surface soils in borings B-1 and B-9 to assist in
evaluating the corrosion potential of the on-site soils. The corrosivity testing was performed by CERCO
Analytical of Goncord, California using ASTM methods as described in CERCO Analytical’s report. The
corrosion results are presented at the end of Appendix B.

3 Robertson P.K, 1990. Soil classification using the cone penetration test. Canadian Geotechnical Journal, 27(1):
151-158
4 Lunne, T., Fobertson, P.K, and Powell, JUM 1997. Cone penetration testing in geotechnical practice, E& FN Soon

Routledge, 352 p, IBN 0-7514-0393-8.
I Q.
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3. STECGONDITIONS

3.1 Ste Description

Liberty High School is located at 850 2 Sreet in Brentwood, California. The campus is located within a
mixed-use area of residential and commercial retail. The site occupies three separate parcels. The main
school buildings, tennis courts, swimming pool, and parking lots within the southern and western side of
the campusoccupy one parcel. The athletic fieldsand parking lots which take up the northeastern portion
of the campus occupy a second parcel. The unimproved field on the far eastern side of the campusthat is
bounded by Larkspur Lane and Oak Sreet, occupy a third parcel. This field has been covered with well
compacted gravel. The three parcels have a combined area of approximately 46 acres. The site is
essentially flat at an elevation of about 71 feet according to Google Earth Pro. The ground surface at the
bleachersis approximately 5 feet above the surrounding ground surface.

3.2 Qubsurface Conditions

The underlying stratigraphy of the campus is interbedded fine-grained, alluvial soils. Based on our
exploration, this alluvium consists of alternating layers of clays, silts and clayey/silty sands. The clays and
silts are typically firm to hard and exhibit low to medium plasticity. The clayey/silty sands are generally
medium dense with a high clay and silt content. The laboratory test results are indicative of soils with
medium expansion potential when subjected to changes in moisture content. The near surface soils are
also moderately susceptible to collapse upon saturation according to our test results.

Free groundwater was observed at depths between about 15 and 22 feet BGSin our borings and CPTs.
According to geologic mapping by the California Geological Survey, historic high groundwater is about 15
feet BGSalong the east edge of the campus and deepens to about 20 feet BGSon the west edge of the
campus. It should be noted that groundwater levels can fluctuate several feet depending on factors such
as seasonal rainfall, groundwater withdrawal, and construction activitieson this or adjacent properties.

The above is a general description of soil and groundwater conditions encountered at the campus. For a
more detailed description of the soils encountered, refer to the boring logsin Appendix Aand CPTlogsin
Appendix B.

It should be noted that subsurface conditions can deviate from those conditions encountered at the
boring and CPT locations. If significant variation in the subsurface conditions is encountered during
construction, it may be necessary for B to review the recommendations presented herein and
recommend adjustments as necessary.
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4. DISCUSSION AND CONCLUSIONS

41 CGeneral

Based on the results of our field investigation, it is our opinion that the proposed improvements are
geotechnically feasible and that the site may be developed aspresently planned. Thisconclusion isbased
on the assumption that the recommendations presented in this report will be incorporated in the design
and construction of this project. The main geotechnical concernsfor the project site are the presence of
moderately expansive surface clays and soils subject to moderate collapse potential. While these soils
pose additional challengesto the proposed improvements, there are conventional methodswhich can aid
in mitigating the effects of these existing conditions.

4.2 Anticipated Settlements

The subsections below present our estimated elastic, collapse-induced, liquefaction-induced, and
dynamic compaction settlement estimatesfor the project. For design purposes, these settlements should
be assumed to be cumulative.

421 Hastic Settlement

We estimate elastic settlement will be up to approximately ¥zinch. However, most of this settlement is
expected to occur during construction. Differential elastic settlement is expected to be about half of the
total estimated elastic settlement over a horizontal distance of approximately 30 feet.

422 Soil Gllapse Potential

Soil samples obtained within the upper approximately 6 feet below ground surface consisted primarily of
lean clay with varying amounts of sand. Some of the samples were observed to be porous. This can be
indicative of the soil having a collapse potential, meaning the soil can undergo immediate settlement upon
saturation. Saturation could occur due to many reasons such as a flooded adjacent landscaping area, a
leaky pool, or aleaking underground utility. Therefore, we performed collapse potential testing on three
samples obtained from depths of about 3 to 6 feet in borings B-2, B-6, and B-7. According to our test
results, the surficial soils at the site have negligible to moderate collapse potential, with estimated
settlementsas shown in the table below. Mitigation measures are discussed in the “Foundations’ section
of thisreport.
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BORINGNO. (AREA OF CAMPUS) ESTIMATED DIFFERENTIAL
SETTLEMENT SETTLEMENT*
B-2 (Aquatic Center/Relocatables) 2'ainches 1%2inches
B-6 (Concession/Ticket Booth & Restroom) negligible negligible
B-7 (Maintenance & Ops Buildings) 1%4inches 3inch
*Over an approximate horizontal distance of 30 feet.

423 Soil Liquefaction

Liquefaction is a condition where saturated, granular soils undergo a substantial loss of strength and
deformation due to pore pressure increase, resulting from cyclic stress application induced by
earthquakes. In the process, the soil acquires mobility sufficient to permit both horizontal and vertical
movements if the soil is not confined. Soils most susceptible to liquefaction are loose, clean, uniformly
graded, silt and fine sand, as well as some lean clay deposits. Based on the subsurface exploration
performed for the investigation, the site is underlain by interbedded alluvial soils consisting primarily of
firm to hard sandy and silty clays, and medium dense clayey sand.

We evaluated liquefaction potential acrossthe sitein our current CPTsfor the project (CPT-1 through CPT-
5) using the methods proposed by Boulanger and Idriss (2014)°. For our analyses, we used peak ground
accelerations of 0.50g associated with an earthquake magnitude of M6.52. These values were obtained
from the mapped 2016 (BC seismic parameters and deaggregation analysis as presented in Appendix D.
As discussed above, historically high groundwater is anticipated to be about 15 feet BGS so we used a
conservative groundwater level in our analyses of 14 feet BGS to account for fluctuations in the
groundwater table. All 5 CPTs predicted magnitudes of potential liquefaction-induced settlement of less
than Yzinch based on the design level event. The results of these analyses are presented in Appendix C

As noted in Special Publication 117A8, “Guidelines for Evaluating and Mitigating Seismic Hazards in
California, 2008”, OGSstatesthat “it isvery difficult to reliably estimate the amount of localized differential
settlement likely to occur as part of the overall predicted settlement: localized differential settlementson
the order of up to two-thirds of the total settlements anticipated should be assumed unless more precise
predictions of differential settlements can be made”. This would approximate our predicted differential
settlement to less than 1/3 inch. Based on Youd and Garris (1995)7, we believe that the potential for
ground surface disruption (such as sand boils, ground fissures, etc.) to occur at site islow due to at least

5 Boulanger, R W., and Idriss, . M. (2014). “CPT and ST based liquefaction triggering procedures.” Report No.
UCD/OGM-14/01, Center for Geotechnical Modeling, Department of Qvil and Environmental Engineering,
University of California, Davis, CA, 134 pp.

6 California Geological Qurvey (2008), Guidelinesfor Evaluation and Mitigating Seismic Hazardsin California, Soecial
Publication 117A.

7Youd, T. L and Garris, C. T. (1995), Liquefaction-Induced Ground-Surface Disruption, Journal of Geotechnical
Engineering, ASCE, Vol. 121, No. 11, November, pp. 805-809.

BE- .
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18 feet of non-liquefiable clayey soils above the thin (less than 1 foot thick) sandy layers and the lateral
discontinuity of the liquefiable layers.

4.24  Dynamic Gompaction/Seismic Settlement

Another type of seismically induced ground failure, which can occur as a result of seismic shaking, is
dynamic compaction, or seismic settlement. Such phenomena typically occur in unsaturated, loose
granular material or uncompacted fill soils. Due to the composition and apparent relative density of the
soils above the water table within the maximum depth of our exploration, we estimate settlements on
the order of less than % inch due to dynamic compaction/seismic settlement. These settlements are
shown on the CPT liquefaction plotsin Appendix G

4.3 Geologic and Seismic Hazards Summary

As required by the Sate of California in Title 24 of the California Building Code, a geologic and seismic
hazard evaluation is needed for school developments. B has provided an evaluation of the campus,
along with a discussion of the geology of the site and itsvicinity in a separate geologic and seismic hazards
assessment report presented in Appendix D. In this assessment, we condude that the planned structures
are free of most geologic and seismic hazards except for those discussed above and the potential for
strong ground shaking, which istypical of the entire San Francisco Bay Area.

4.3.1 Faulting and Seismic Shaking

The San Francisco Bay Area is seismically dominated by the active San Andreas Fault system. This fault
system movement isdistributed across a complex system of generally strike-slip, right-lateral parallel and
sub-parallel faults including, among others, the Greenville, Concord, and Hayward faults.

The site is not located within an Alquist-Priolo Earthquake Fault Zone and no mapped active fault traces
are known to transverse the site. Nevertheless, the site islocated in a seismically active area of California.
We expect the site to be subjected to substantial ground shaking due to a major seismic event on the
active faultsin the Bay Area and surrounding regions during the design life of the project.

In2015, scientistsand engineersreleased anew earthquake forecast for the Sate of California8. It updates
the earthquake forecast made for the greater San Francisco Bay Area by the 2007 Working Group for
California Earthquake Probabilities. According to this recent study, there is a 72 percent probability that
one or more magnitude M6.7 or greater earthquakes will occur in the San Francisco Bay Area in the next
30 years (2014 to 2044).

8 Feld, EH., and 2014 Working Group on California Earthquake Probabilities (2015), UCERF3: Anew earthquake
forecast for California’s complex fault system: U.S Geological Survey 2015-3009, 6 p.,

https://dx.doi.org/ 10.3133/fs20153009.
1 Q.



Geotechnical Investigation Report BXProject No. G17-238-11L
Liberty High School Campus Expansion April 11,2018
Brentwood, California 10

Ashasbeen demonstrated recently by the 1989 (M6.9) Loma Prieta, the 1994 (M6.7) Northridge, and the
1995 (M6.9) Kobe earthquakes, earthquakes of this magnitude range can cause severe ground shaking
and significant damage to modern urban environments. Therefore, the design of the campus expansion
should incorporate the seismicdesign parameterspresentedin the “2016 CBCSeismic Design Parameters’
section of thisreport.

432 Expansive Sils

We performed Atterberg limitstestson near surface samples obtained from approximate depths ranging
from 1Y%2to 9 feet BGSfrom boringsB-1, 2, 4, 5, 6, and 7 which resulted in liquid limits ranging of 31 to 45
and plasticity indexes ranging from 14 to 26. These results are consistent with our visual observation of
the near surface soils in the nine borings drilled for this project and are indicative of soils having a
moderate expansion potential when subjected to change in moisture content.
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5. RECOMMBENDATIONS

Presented below are recommendations for foundations, seismic considerations, slabs-on-grade, pools,
tennis courts, retaining walls, earthwork, construction considerations, site drainage, and pavements for
this project.

5.1 Foundations

In general, the proposed buildings and bleachers can be supported on shallow foundations and the tennis
court lighting and fences can be supported on drilled piers. If desired, the bleachers can also be supported
on drilled piers as recommended below. Depending on the sensitivity of the buildings to soil collapse
settlement, the affected buildings could instead be supported on mat foundations as discussed below.

511 Sallow Footings

Based on our investigation, the loads for the proposed buildings and bleacher footings can be supported
by continuous perimeter footings and isolated interior footings bearing on native undisturbed soil or
engineered fill provided that the bottom of the footing excavations have been checked by a BX
representative. The recommended allowable soil bearing pressures in pounds per square foot (psf) are
presented below.

STRUCTURE FOUNDATION ALLOWABLE BEARING
CAPAQTY
Bleacher Footings 2,500 psf
Goncession/ Ticket Booth & Restroom Footings 2,500 psf
Maintenance & Operations Buildings Footings 3,500 psf
Aquatics Building & Portables Footings 3,500 psf

These valuesinclude afactor of safety of at least 3. Footings should be embedded a minimum of 18inches
and be aminimum of 12incheswide. The minimum footing embedment depth should be measured below
lowest adjacent grade which is defined as the bottom of slab on the interior or finished grade on the
exterior. Allowable soil bearing pressures may be increased by one-third for transient loads such as wind
and seismic loads.

Minimum bearing pressure on footings should be 1,500 psf. If the bearing pressure is less than 1,500 psf,
the footing should be overexcavated at least 6 inches and the resulting excavation should then be replaced
with “non-expansive” fill or a 2-sack sand-cement durry.

Where footings are located adjacent to below-grade structures or near major underground utilities, the
footings should extend 9 inches below a 2H:1V (horizontal to vertical) plane projected upward from the
structure footing or bottom of the underground utility to avoid surcharging the below grade structure and

=34
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underground utility with building loads. If it is not possible to deepen footings below this influence zone,
the utility should be backfilled with a 1-sack sand-cement slurry mix within the influence zone. Also, where
utilitiescrossunder the perimeter footingsline and enter “interior” space, the trench backfill should consist
of a vertical barrier of impervious type material as explained in the “Earthwork” section of this report. In
addition, where utilities cross through footings, flexible waterproof caulking should be provided between
the dleeve and the pipe. Utility plans should be reviewed by BX prior to trenching for conformance to
these requirements.

CGoncrete for footings should be placed neat against firm native soil or engineered fill. The footing
excavations should not be allowed to dry before placing concrete. If shrinkage cracks appear in the footing
excavations, the excavations should be thoroughly moistened to dose all cracks prior to concrete
placement. The footing excavations should be monitored by a representative of BX for compliance with
appropriate moisture control and to confirm the adequacy of the bearing materials. If soft or loose
materials are encountered at the bottom of the footing excavations, they should be removed and replaced
with lean concrete or engineered fill. BK should also be present during the overexcavation. Unit pricesfor
such overexcavation and badkfilling should be obtained during contractor bidding for thisproject.

5.1.2 Drilled Rers

New drilled piersto support bleachers (if applicable), tennis court lighting, backstops, fencing, etc. should
be at least 18 inches in diameter, spaced at least three pier diameters apart (center to center) or axial
capacity reductions may be necessary, and extend at least 5 feet below grade. The piers should be
designed using the allowable skin friction values shown in the table below. These valuesinclude afactor
of safety of 2 and may be increased by one-third for resisting total loads, including wind and seismic. For
resistance to uplift loads, the weight of the piers and the skin friction between the piers and supporting
soilsmay be used. Uplift loadsfor short-term conditionsshould not exceed 2/ 3 of the allowable downward
skin friction. The upper 1 foot of soil should be ignored for calculation of skin friction unless the ground
surface is confined by paving or a slab.

ALLOWABLE PIER KIN
FRICTION

300 psf, 1’ to 10’ BGS
500 psf, 10" to 50° BGS

STRUCTURE FOUNDATION

Bleacher, Backstops, Chain Link Fencing,
Foul Ball Netting, & Misc. Ball Feld
Improvements

Tennis Court Lighting Fiers, Aquatic
Center Bleachers, Fencing & Sore Board

500 psf

We recommend steel reinforcement and concrete be placed within about 4 to 6 hours upon completion
of each drilled pier hole; as a minimum, the holes should be poured the same day they are drilled. The
steel reinforcement should be centered in the drilled hole. Concrete used for pier construction should be
discharged vertically into the holes to reduce aggregate segregation. Under no circumstances should
concrete be allowed to free-fall against either the steel reinforcement or the sides of the excavation
during construction. Our borings indicate that shallow drilled piers can be drilled with a standard flight
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auger using a standard rig with Kelly bar, subject to access restrictions. The bottom of the drilled holes
should be cleaned such that no more than 2 inches of loose soil remainsin the hole prior to placement of
concrete. A representative from BXK should be present to observe drilled holes to confirm bottom
conditions prior to placing steel reinforcement.

If groundwater is encountered within the drilled pier holes, no more than 6 inches of standing water
should be present during concrete placement. Otherwise, the water needs to be pumped out or the
concrete needsto be placed into the hole using tremie methods. If tremie methods are used, the end of
the tremie pipe must remain below the surface of the in-place concrete at all times. In order to develop
the design skin friction value previously provided, concrete used for pier construction should have aslump
of 6to 8 inches.

If groundwater is present within the depth of the sandy layers encountered in some of our borings during
installation of the piers, such layers could be subjected to caving. Thiscould require the use of temporarily
casing or the slurry displacement method during installation of the piers. If temporary casing is used
during construction in lieu of the slurry displacement method, it should consist of smooth-walled steel
casing. Gorrugated metal pipe (OMP) should not be permitted as casing because it results in excessive
voids and/or disturbance of the surrounding soil during removal of the casing. If the piers are installed
using slurry, then the concrete should be placed using tremie methods and the end of the tremie pipe
must remain a minimum of 5 feet below the surface of the in-place concrete at all times.

5.1.3 Mat Foundations

If the settlementsdiscussed in the “Anticipated Settlements’ section above are too large for conventional
shallow footings for the planned structures, consideration should be given to supporting the pertinent
structures on mat foundations. The mats should have a minimum depth at the edges of 18 inches. It is
anticipated that the mat foundations will impose amodest bearing pressure (lessthan 500 psf). If isolated
areasof imposed stress concentrationsoccur, the matsmay be designed for an allowable bearing pressure
of 1,500 psf within these isolated areas. The allowable bearing pressure value may be increased by 1/3
for short term seismic and wind loads. The bearing capacity value includes a factor of safety of at least 3.
We recommend that the mat be underlain by at least 6 inches of compacted Caltrans Qass 2 aggregate
base. This underlayment material would serve as a leveling course and would reduce the risk for the
exposed soils at the bottom of the mat excavation to dry out prior to concrete placement.

5.1.4 Resistanceto Lateral Loads

Lateral loads applied against footings may be resisted by acombination of friction between the foundation
bottoms and the supporting subgrade, and by passive resistance acting against the vertical faces of the
foundation. The frictional and passive resistance may be assumed in design to act concurrently. An
allowable friction coefficient of 0.30 between the foundations and supporting subgrade soils may be used.
For passive resistance at this site, an allowable equivalent fluid pressure (unit weight) of 300 pounds per
cubicfoot (pcf) may be used against the sides of foundations. The friction coefficient and passive pressure

E.:“\;
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values include factors of safety of about 1%2 We based these lateral load resistance values on the
assumption that the concrete for footings are either placed directly against undisturbed soils or that the
voids created from the use of forms are backfilled with material such as flowable fill or lean concrete.

Resistance to lateral loads for drilled piers can be provided by passive resistance against the piers using
an allowable rectangular pressure of 1,000 psf. The passive resistance may be applied to awidth of twice
the diameter of the piers. Fers should be spaced at least 6 diameters apart (center to center) or lateral
resistance capacity reductions may be necessary. The passive pressure value includes afactor of safety of
about 1%2

The passive pressure may be increased by one-third for wind and/or seismicloading. Passive resistancein
the upper foot of soil cover below finished grades should be neglected unless the ground surface is
confined by concrete slabs, pavements, or other such positive protection.

5.1.5 Modulus of Subgrade Reaction

A modulus of subgrade reaction, K1, of 115 pounds per square inch per inch (pci) of deflection (based on
a one square foot bearing plate) is considered applicable to the new footings, grade beams or mat
foundations. The modulusof subgrade reaction istypically reduced for foundation or slab sizeslarger than
1 square foot. For various slab sizes, the subgrade modulus may be calculated using the following
formulas:

1 foot)

Syuare: Ks = (Ky1) X ( B

Rectangular:  Kx = (Kyq) X (m+°'5)

1.5xm

Where:

e Ky isthe modulus of subgrade reaction for a 1 square foot plate (in units of pci);

e Bisthe width of the foundation or slab (in units of feet);

e mistheratio of the foundation or slab length divided by its width (unitless); and

e Ksand Krare the adjusted modulus of subgrade reaction based on the actual dimensions of the
foundation or slab (in units of pci).

If a computer program is used to design the foundations for this project and it requires the input of a
modulus of subgrade reaction for the site, the designer should check whether the program requiresinput
of the unadjusted (i.e., K1) or adjusted (i.e., Ksor Kr) modulus of subgrade reaction.

52 2016 Sismic Design Qriteria

The seismicity of the region surrounding the site is discussed in the “Faulting and Seismicity” section of
thisreport. From that discussion, it isimportant to note that the site isin aregion of high seismic activity

E:J\;
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and will likely be subjected to major shaking during the life of the project. As a result, structuresto be
constructed on the site should be designed in accordance with applicable seismic provisions of the
building codes. For details about the seismic design criteria to be used for this project and how it was
developed, please refer to the geologic and seismic hazards assessment report in Appendix D.

5.3 Sabs-on-Grade

Sabs-on-grade for this project will consist of concrete floor slabs and exterior flatwork. The near-surface
soils are moderately expansive and will be subject to shrink/swell cycles with fluctuations in moisture
content. To reduce these potentially adverse effects, we recommend that interior concrete slabs and
exterior flatwork be underlain by 18 inchesand 6 inches (12 inchesfor the pool deck) of “non-expansive”
engineered fill, respectively, placed on subgrade prepared asdescribed in the “Earthwork” section of this
report. The properties of this“non-expansive” fill should also meet the criterialisted in the “Earthwork”
section of this report. See below for additional criteria for interior floor slabs.

High calcium quicklime treatment of the in-situ soilsisrecommended as an alternative to “non-expansive”
fill. If thisalternativeis utilized, extensive quality control isneeded aswell aslaboratory testingto evaluate
the appropriate lime treatment mixture. The client needs to understand the risk of this approach if
selected, as quicklime treatment requires extensive quality control. For estimating purposes,
approximately 12 inches (the upper 6inchesof the 18-inch “non-expansive” fill needsto consist of crushed
drain rock as discussed in the next section of this report) and 6 inches (12 inches for pool deck) of soil
would need to be treated for interior slabs and exterior flatwork, respectively, provided that the moisture
content of the soilsbelow that is at least 3 percent over optimum moisture. Our experience hasindicated
that about 5 percent high calcium quicklime by weight istypically needed for treatment. We may elect to
perform additional laboratory teststo refine this estimate prior to lime-treatment operations at the site.
The negative impact of quicklime treatment on future vegetation should be considered in whether it
should be used, and what mitigation measures are needed.

The “non-expansive” fill or quicklime-treated soil should extend a minimum horizontal distance of 5 feet
beyond all building areas, where feasible, including the outer edge of perimeter footings and footings
extending beyond perimeter walls, where flatwork is planned. The horizontal limits of treatment can be
reduced to 3 feet elsewhere, such asfor exterior flatwork. The over-build of the quicklime-treatment can
be eliminated where landscaping is planned; however, it isimportant that the lime-treatment extendsto
the edge of the structural improvements. Therefore, special care should be exercised during surveying
and staking of the building limits during construction. It isimportant that placement of this material be
done as soon as possible after compaction of the subgrade to prevent drying of the native subgrade soils
and that slabs be constructed as soon as possible after “non-expansive” material or lime-treated soil is
placed, as subgrades will dry out even through “non-expansive” fills or quicklime-treated soil. A
representative of BK should be present to observe the condition of the subgrade and observe and test
the installation of the “non-expansive” engineered fill or quicklime-treated soil prior to slab construction.

E.:“\;
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Where “non-expansive” fill or quicklime-treated soil is removed to install utilities inside the building or
underneath exterior flatwork, this layer should be replaced with new imported “non-expansive” fill or
flowable fill.

5.3.1 Interior Hoor Sabs

Concrete floor slabs should be supported on at least 6 inches of crushed drain rock to enhance subgrade
support for the slab. This material should be considered part of the required minimum of 18 inches of
“non-expansive” fill. If thismaterial isdesired to be used asa capillary break, it should be 34inch maximum
size with no more than 10 percent by weight passing the #4 sieve. It isimportant that placement of this
material and concrete be done as soon as possible after compaction of the “non-expansive” or lime-
treated subgrade materials to reduce drying of the subgrade.

Hoor slabs should have a minimum thickness of 5 inches. A Sructural Engineer should design reinforcing
and slab thickness. Soedal care should be taken so that reinforcement is placed at the slab mid-height.
The floor slab should be separated from footings, structural walls, and utilities and provisions made to
allow for settlement or swelling movements at these interfaces. If thisis not possible from a structural or
architectural design standpoint, it isrecommended that the slab connection to footings be reinforced such
that there will be resistance to potential differential movement.

5.3.2 Hoor Sab Moisture

Qubsurface moisture and moisture vapor naturally migrate upward through the soil and, where the soil is
covered by a building or pavement, this subsurface moisture will collect. To reduce the impact of the
subsurface moisture and potential impact of future introduced moisture (such as landscape irrigation or
precipitation) the current industry standard is to place a vapor retarder on the compacted crushed rock
layer. This membrane typically consists of visqueen or polyvinyl plastic sheeting at least 15 mils in
thickness. It should be noted that although vapor barrier systemsare currently the industry standard, this
system may not be completely effective in preventing floor slab moisture problems. These systems
typically will not necessarily assure that floor slab moisture transmission rates will meet floor-covering
manufacturer standardsand that indoor humidity levelsbe appropriate to inhibit mold growth. The design
and construction of such systems are totally dependent on the proposed use and design of the proposed
building and all elements of building design and function should be considered in the slab-on-grade floor
design. Building design and construction have agreater role in perceived moisture problems since sealed
buildings/ roomsor inadequate ventilation may produce excessive moisturein abuilding and affect indoor
air quality.

Variousfactorssuch as surface grades, adjacent planters, the quality of slab concrete and the permeability
of the on-site soils affect slab moisture and can control future performance. In many cases, floor moisture
problems are the result of either improper curing of floors slabs or improper application of flooring
adhesives. We recommend contacting a flooring consultant experienced in the area of concrete dab-on-
grade floors for specific recommendations regarding your proposed flooring applications.
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Soecial precautions must be taken during the placement and curing of all concrete slabs. Excessive dump
(high water-cement ratio) of the concrete and/or improper curing procedures used during either hot or
cold weather conditions could lead to excessive shrinkage, cracking, or curling of the slabs. High water-
cement ratio and/or improper curing also greatly increase the water vapor permeability of concrete. We
recommend that all concrete placement and curing operations be performed in accordance with the
American Concrete Institute (AC) manual.

It isemphasized that we are not floor moisture proofing experts. We make no guarantee nor provide any
assurance that use of capillary break/vapor retarder system will reduce concrete slab-on-grade floor
moisture penetration to any specific rate or level, particularly those required by floor covering
manufacturers. The builder and designers should consider all available measures for floor slab moisture
protection.

Exterior grading will have an impact on potential moisture beneath the floor slab. Recommendations for
exterior drainage are provided in the “Ste Drainage and Sorm Water Infiltration” section of thisreport.

5.3.3 Exterior Concrete Hatwork

Bxterior concrete flatwork for this project will consist of the pool deck and other sidewalk and flatwork
areas surrounding the new buildings. As previously discussed, the near-surface soils exhibit a moderate
expansion potential and can be subject to shrink/ swell cycles with fluctuationsin moisture content. Some
of the adverse effect of swellingand shrinking can be reduced with proper moisture treatment. Theintent
isto reduce the fluctuationsin moisture content by moisture conditioning the soils, sealing the moisture
in, and oontrolling it. Near-surface soils should be moisture conditioned according to the
recommendations in Appendix E In addition, all exterior concrete slabs should be supported on a
minimum of 6 inches (12 inches for pool deck) of “non-expansive” imported soil, quicklime-treated on-
site soils, Aass 2 Aggregate Sub-Base (ASB), or Qass 2 Aggregate Base (AB). Even with the 6 to 12 inches
of “non-expansive” material, some movement of exterior slabs may occur. Where concrete flatwork isto
be exposed to vehicle traffic, the upper 6 inches of fill should be Oass 2 Aggregate Base as specified in the
current California Department of Transportation Sandard Soecifications. This may need to be increased
if concrete flatwork is to be exposed to heavy truck traffic.

Pedestrian concrete flatwork should have a minimum thickness of 4 inches and minimum reinforcing of
#4 barsat 18 incheson center along expansion joints. Vehicular concrete should be designed as discussed
in the “Concrete Pavements’ section of this report. Final design of exterior concrete flatwork is the
responsibility of the civil or structural engineer for the project.

Exterior flatwork will be subjected to edge effects due to the drying out of subgrade soils. To protect
against edge effects adjacent to unprotected areas, such as vacant or landscaped areas, lateral cutoffs,
such as inverted curbs that extend at least 2 inches below the aggregate base or “non-expansive” layer
into the subgrade soils, are recommended. Alternatively, a moisture barrier at least 80 mils thick
extending at least 6 inches below the aggregate base or “non-expansive” layer into the subgrade soils
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could beinstalled at the edge of the flatwork. Because of the expansive soils, flatwork should have control
jointson no greater than 8 feet centers.

Prior to construction of the flatwork, the upper 12 inches of “non-expansive” fill, quicklime-treated soil,
ASBor AB, should be moisture conditioned to near optimum moisture content. If the “non-expansive”
fill, ASB or ABis not covered within 30 days after placement, the soils below this material will need to be
checked for appropriate moisture of at least optimum. If the moisture isfound to be below thislevel,
the flatwork areas will need to be moisture conditioned until the proper moisture content is reached.
Where flatwork is adjacent to curbs, reinforcing bars should be placed between the flatwork and the
curbs. Expansion joint material should be used between flatwork and curbs, and flatwork and buildings.

5.3.4 HBfect of Fants on Foundation and Hatwork Performance

Because of the moderately expansive nature of the on-site soils, trees and other large plants can
significantly contribute to differential settlement of a foundation, flatwork and other paved areas. The
rootsof treesand large plantscan absorb the moisture from the soil, causing the soil to shrink much faster
than other soil areas exposed to the weather. The soil where the moisture is lost more rapidly will sink
lower than the surrounding soil, causing differential settlement in overlying or adjacent improvements.
Certain trees and plants are known to be more hydrophilic (water-loving) than others. Research studies
indicate that a tree should be at least as far away from a building as the mature height of the tree to
minimize the effect of drying caused by the tree. If thisis not possible, consideration should be given to
installing a root barrier between areas planted with trees and nearby foundations and flatwork.

If lime-treatment isused at the site in lieu of imported “non-expansive” fill, consideration should be given
to installing a vertical barrier, such as a moisture or root barrier, along the boundaries between lime-
treated soil and landscaping to reduce the risk that lime-treated soil would have a long-term adverse
effect on the nearby landscaping.

Aplant and tree spedalist should be consulted to avoid the issues described above.
54 Retaining Walls

It isour understanding that short retaining walls lessthan 6 feet high may be used at the site. These walls
may also be supported on continuous spread footings as discussed in the “Foundations” section above.

The retaining walls should be designed to resist static earth pressures due to the adjacent soil, and any
surcharge effects caused by loads adjacent to the walls. It isrecommended that the walls be designed for
the lateral earth pressures presented in the table below, which are expressed as equivalent fluid
pressures.
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LATERAL EARTH PRESSURES FORMODERATHELY EXPANSVEON-STESOILS
WITH BAGKHLL S.OPESOF 6 TO 1 (HORIZONTAL TO VERTICAL) ORLESS

Earth Pressures Equivalent Ruid Density, pcf
Active 45
At-rest 65
Passive (allowable) 300

The passive pressure includes afactor of safety of about 172

Walls whose tops are not free to deflect (such as elevator pits) should be designed for an at-rest earth
pressure condition, while an active case can be applied for wallsthat are free to deflect at the top. These
valuesare unfactored, apply to horizontal backfill, and do not include hydrostatic pressuresthat might be
caused by groundwater or water trapped behind the walls.

5.4.1 Retaining Wall Drainage

Retaining walls higher than 2 feet should be either designed to resist hydrostatic pressures or be well-
drained to reduce the potential for hydrostatic pressuresto develop behind the walls. A typical drainage
system for a cantilevered wall may consist of a 1- to 2-foot wide zone of Caltrans Qass 2 Permeable
material immediately behind the wall with a perforated pipe at the base of the wall dischargingto astorm
drain or other appropriate discharge facility via gravity flow. As an alternative, a prefabricated drainage
board may be used in lieu of the Qass 2 Permeable material. Where conditions allow for the use of weep
holes, they may be used in lieu of the perforated pipe. The holes should be a minimum of 3 inches in
diameter and spaced at 4 feet or less on-center. Flter fabric or wire mesh should be placed over the holes
at the backside of the wall to inhibit the permeable material, if used in lieu of a drainage board, from
washing through the holes. The drainage zone behind retaining walls should be capped with a minimum
12-inch thick layer of properly compacted onsite clayey soil to reduce the risk of surface runoff discharging
into the wall drain.

5.4.2 Surcharge Loads

SQurcharge loads caused by vehicular and/ or construction traffic adjacent to the walls may be assumed to
consist of a rectangular distributed uniform pressure of 100 psf acting over a depth of 10 feet below the
ground surface of the retained soil. Arectangular distribution with a uniform pressure equal to one-third
of the surcharge pressure should be used for unrestrained walls (active earth pressure condition), while a
uniform pressure equal to one-half of the surcharge pressure should be used for restrained walls (at-rest
earth pressure condition). The wall designer should evaluate whether thissurcharge isappropriate for the
expected trafficloading. Additional analyses during design may be needed to evaluate the effects of non-
uniform surcharge loads such aspoint loads, line loads, or other such presently undefined surcharge loads.
In that case, we should be consulted for supplemental geotechnical recommendations.

BE- .
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55 Swvimming Pool
5.5.1 Lateral Earth Pressures

The expansion potential of the near surface soils will need to be considered in the design of the pool.
From a geotechnical viewpoint, a pool with rigid side walls to be constructed at an expansive soil site
should be designed for two different loading conditions. The first condition is the pool filled with water
and no surrounding earth support. This will enable the structure to function where loss of lateral support
dueto possible soil shrinkage occurs. Under this condition, the pool walls should be designed to resist the
full hydrostatic pressures imposed by the pool water without lateral support in the upper 5 feet below
the deck grade.

The second loading condition will occur when the pool isempty, such aswhen the pool isfirst constructed
or when it is drained for maintenance. An equivalent fluid pressure of 65 pcf for a restrained condition
(at-rest condition) is recommended for this case due to the expansive soils. This equivalent fluid pressure
doesnot include hydrostatic pressure. If a drainage system similar to that recommended in the “Retaining
Wall Drainage” section above isnot installed behind the pool walls, then hydrostatic pressures should be
included in the design of the pool walls. Any surcharge pressures due to adjacent foundation footings,
structures, landscape mounds, etc., should be added to the lateral earth pressures. Passive pressure and
afriction coefficient are provided in the “Resistance to Lateral Loads” section above.

Free groundwater was observed between depths of about 15t0 23 feet below existing grade during our
investigation. However, local groundwater levels can fluctuate depending on factors such as seasonal
rainfall, groundwater withdrawal, and construction activities on this or adjacent properties. The effect of
these time dependent factors could not be determined at the time of our investigation, but the
groundwater may impact the proposed pool. Because of the potential for variation in the groundwater
table, we conservatively recommend that high groundwater design level be assumed at a depth of 10 feet
BGSwhen considering potential hydrostatic uplift forces on the pool.

Prior to placement of the concrete or gunite, the exposed subgrade should be moisture conditioned to at
least 2 percent over optimum moisture content. The sides and bottom of the pool excavation should be
wetted several times a day to reduce drying and shrinkage. If shrinkage cracks develop onthe sidesof the
excavation, they will be difficult to mitigate without removing and replacing the soil.

5.5.2 SQibdrains and Dewatering Systems

Because the pool may extend below the groundwater design level or leaking water from the pool may be
trapped below the bottom of the pool long-term, we recommend that an under-drain system be installed
below the bottom of the pool. It should consist of a minimum 6-inch thick layer of Caltrans Qass 2
Permeable Material (graded filter rock) without fabric. A pressure relief valve should be installed in the
low point of the pool to allow discharge from the under-drain if the pool is drained. As an dternativeto a
pressure relief valve, aperforated PVCdrain pipe (Schedule 40 or greater and at least 4inchesin diameter)
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can beinstalled (with the perforationsfacing down) along the bottom of the low point of the under-drain.
The perforated pipe should discharge to a sump or vertical relief well located within the pool deck area
outside of the pool footprint. The water discharged to the relief well or sump should be pumped to the
storm drain system to prevent buildup of hydrostatic pressures when the pool is drained.

5.6 Demolition
5.6.1 Kisting Improvements

As part of the demolition process, existing foundations and other improvements should be removed.
Bxcavations from removal of foundations, the pool, underground utilities or other below ground
obstructions should be cleaned of loose soil and deleterious material and backfilled with properly
compacted fill. As discussed in the “Earthwork” section of this report, following stripping and removal of
deleteriousmaterials, areas of the site to receive fill should be scarified to a minimum depth of 12inches,
moisture-conditioned, and recompacted asindicated in Appendix E This process should be observed and
tested by a BXrepresentative.

5.6.2 Existing Utilities

Active or inactive utilities within the construction area should be protected, relocated, or abandoned.
Fipelinesthat are 2 inches in diameter or less may be left in place beneath improvements provided they
are cut off and capped at the perimeter of the improvement. Fipelines larger than 2 inches in diameter
within the planned improvements should be removed or filled with a 1-sack sand-cement slurry mix.
Active utilities to be reused should be carefully located and protected during demolition and during
construction.

57 Earthwork

Earthwork at the site will generally consist of subgrade preparation and placement of concrete slabs and
pavements (including possible lime treatment), excavation and backfill of demolished foundations, backfill
of the existing pool, excavation of the new pool, and excavation, removal, and backfill for existing and
new underground utility line trenches. We anticpate that the required grading will consist of cutsand fills
up to 3 feet to create building pads and grade the site to drain. However, we anticipate that the area of
the new home bleachers may have to be cut about 5 feet to match surrounding grades. Excavations for
the removal of existing underground utilities and installation of new ones are expected to be up to 5 feet
deep and excavation/backfill for the existing and new pools is anticipated to be up to 15 feet deep. BK
should review the final grading plans for conformance to our design recommendations prior to
construction bidding. In addition, it is important that a representative of B observe and evaluate the
competency of existing soilsor new fill underlying structures, the pool, concrete flatwork, and pavements.
In general, soft/loose or unsuitable materials encountered should be overexcavated, removed, and
replaced with compacted engineered fill material.
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5.7.1 StePreparation and Grading

Prior to the start of grading and subgrade preparation operations, where appropriate, the site should first
be cleared and stripped (minimum of 3 inches deep) to remove all surface vegetation, organic laden
topsoil and debris generated during the demolition of existing pavements, concrete slabs and flatwork,
foundations, the pool, and landscaping located within the site. Sripped topsoil from landscaped areas
may be stockpiled for later use in landscaping areas; however, this material should not be reused for
engineered fill.

Following stripping, removal of deleterious materials, and overexcavation (if required), the site should be
scarified to a minimum depth of 12 inches, moisture conditioned, and recompacted as indicated in
Appendix E Scarification and recompaction should extend laterally a minimum of 5 feet beyond the limits
of structures and 3 feet beyond flatwork and pavement, where achievable.

Al fills should be compacted in liftsof 8-inch maximum uncompacted thickness. Asummary of compaction
requirements of the projectsis presented in Appendix E Laboratory maximum dry density and optimum
moisture content relationships should be evaluated based on ASTM Test Designation D1557 (latest
edition).

All site preparation and fill placement should be observed by a B representative. It is important that,
during the stripping and scarification process, our representative be present to observe whether any
undesirable material is encountered in the construction area and whether exposed soils are similar to
those encountered during our field investigation.

5.7.2 Lime Treatment

Lime-treatment of the in-situ soils (if used) should be performed using high calcium quicklime. Extensive
quality control is needed aswell aslaboratory testing to evaluate the appropriate lime treatment mixture.
Our experience hasindicated that about 5 percent high calcium quicklime by dry unit weight of the soil is
typically needed for treatment. For design purposes, aninsitu dry unit weight of 105 pcf may be assumed.
The negative impact of lime-treatment on future vegetation should be considered.

The high calcium quicklime treatment operation should be conducted in general accordance with Section
24 of the Caltrans Sandard Soecifications, 2015 edition. Quicklime-treatment typically consists of
spreading the required amount of quicklime over the area to be treated, followed by initial mixing of the
quicklime and water within the soil section to be treated. This initial mixing is then allowed to sit for a
period of about 24 hours or longer to permit the resulting chemical reaction to break down the material
and change it chemically. Following this “mellowing” period, the soil-quicklime section is re-mixed and
additional water, if needed, is added. It isimportant that adequate water be added before final mixing to
ensure complete hydration of the quicklime and to bring the soil moisture content to at least 3 percent
above the optimum moisture content before compaction takes place.
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After the quicklime-treated pad/ subgrade is compacted, it should be allowed to harden (cure) until loaded
dump trucksand other construction equipment can operate on it without ruttingthe surface. Throughout
this curing period, the surface of the quicklime-treated soil should be kept moist to aid in strength gain.
Alternatively, the quicklime-treated surface can be covered with 4 to 6 inches of capillary break or
aggregate base material.

It is very important that the general steps outlined above be performed in a manner that introduces
sufficient water to the soil-quicklime mix to allow the quicklime to thoroughly hydrate and react
chemically with the soil subgrade. Likewise, it is equally important that proper curing of the quicklime-
treated section take place.

5.7.3 Hll Material

Bxcept for organic laden soil, the on-site soil is suitable for use as general engineered fill if it is free of
deleterious matter. Maximum particle size for fill material should be limited to 3 inches, with at least 90
percent by weight passing the 1-inch sieve. Proper granular bedding and shading should be used beneath
and around new utilities (if applicable). Where imported “non-expansive” material is required, it is
recommended that it be granular in nature, adhere to the above gradation recommendations and
conform to the following minimum criteria:

 IMFORTED"NON-EGANSVE FLLGHTEIA
Pasticity Index 15 or less
Liquid Limit Lessthan 30%
% Passing #200 Seve 8 %— 40%

Highly pervious materials such as pea gravel or clean sands are not recommended for use as general fill
because they permit transmission of water to the underlying soils. Imported fill material should not be
any more corrosive than the on-site soils and should not be classified as being more corrosive than
"moderately corrosive." Prior to transporting proposed import materialsto the site, the contractor should
make representative samplesof the material available to BXKat least 10 working daysin advance to allow
us enough time to confirm the material meetsthe above requirements. All on-site or import fill material
should be compacted to the recommendations provided for engineered fill in Appendix E

Due to the expansive soil content within the on-site soils, proper moisture conditioning isimportant. The
moisture conditioning should be performed in accordance with Appendix E Where low expansion
potential soilsor aggregate base in paved areasisused, it should immediately be placed over the prepared
subgrade to avoid drying of the subgrade. Prior to placement of the capillary break or crushed rock
material over the “non-expansive” or lime-treated fill subgrade for the building pads, the subgrade should
be moisture conditioned to the moisture content indicated in Appendix E The subgrade for exterior
concrete flatwork should be conditioned to the required moisture content prior to their construction and
may require additional conditioning if allowed to dry.
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5.7.4 Weather/Moisture Considerations

If earthwork operations and construction for this project are scheduled to be performed during the rainy
season (usually November to May) or in areas containing saturated soils, provisions may be required for
drying of soil or providing admixtures, such aslime-treatment, to the soil prior to compaction. Conversely,
additional moisture may be required during dry months. Water trucks should be made available in
sufficient numbersto provided adequate water during earthwork operations.

Snce portions of the site are currently capped with concrete slabs or ACpavement, the moisture content
of the subgrade soils in these areas may be significantly above the optimum moisture content. This
occurrenceisusually caused by the migration of irrigation water from landscaped areasinto the aggregate
base material and/or the entrapment of subsurface moisture underneath slab and pavement areas. As a
result, the subgrade soilsmay need to be dried prior to undergoing recompaction. It isrecommended that
any landscape watering in the area be turned off at least two weeks prior to the start of grading activities
at the site. If site grading is performed during the rainy months, the site soils could become very wet and
difficult to compact without undergoing significant drying. This may not be feasible without delaying the
construction schedule. For thisreason, drier import soilscould be required or lime treating may be needed
if construction takes place during winter months.

5.7.5 Excavation and Backfill

We anticipate that excavation for the foundations, the pool, and utility trenches can be made with either
a backhoe or trencher, or similar earthwork equipment. Where trenches or other excavations are
extended deeper than 5 feet, the excavation may become unstable and should be evaluated to monitor
stability prior to personnel entering the trenches. Shoring or sloping of any trench wall may be necessary
to protect personnel and to provide stability. All trenches should conform to the current OSHA
requirements for work safety. It is the contractor’s responsibility to follow OSHA temporary excavation
guidelines and grade the dopeswith adequate layback or provide adequate shoring and underpinning of
existing structures and improvements, as needed. Sope layback and/or shoring measures should be
adjusted as necessary in the field to suit the actual conditionsencountered, in order to protect personnel
and equipment within excavations.

Care should be taken during construction to reduce the impact of trenching on adjacent structures and
pavements (if applicable). Excavations should be located so that no structures, foundations, and slabs,
existing or new, are located above a plane projected 2:1 (horizontal to vertical) upward from any point in
an excavation, regardless of whether it is shored or unshored, unless the adjacent surcharge loads are
accounted for in the shoring design.

At the time of this geotechnical investigation, free groundwater was observed in some of our borings and
CPTs at depths of approximately 15 and 23 feet BGS However, the actual depth at which groundwater
may be encountered in trenches and excavationsmay vary. As a minimum, provisions should be made to
ensure that conventional sump pumps used in typical trenching and excavation projects are available
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during construction in case groundwater is found to be higher than observed during our investigation,
and/or if substantial runoff water accumulates within the excavations as a result of wet weather
conditions.

Backfill for trenches and other small excavationsbeneath slabs should be compacted asnoted in Appendix
E Soecial care should be takenin the control of utility trench backfilling under structures and flatwork/slab
areas. Poor compaction may cause excessive settlementsresulting in damage to overlying structures and
slabs.

Where utility trenches extend from the exterior into the interior limits of a building, lean concrete or a 2-
sack sand-cement slurry should be used as backfill material for a distance of 2 feet laterally on each side
of the perimeter footing centerline to reduce the potential for the trench to act as a conduit to exterior
surface water. In addition, where utilities cross through exterior footings, flexible waterproof caulking
should be provided between the sleeve and the pipe. Utility trencheslocated in landscaped areas should
be capped with a minimum of 12 inches of compacted on-site dayey soils.

5.8 Ste Drainage

Proper site drainage isimportant for the long-term performance of the planned structure. The site should
be graded so asto carry surface water away from the building foundations at a minimum of 2 percent in
paved areas and 5 percent in landscaped areas to a minimum of 10 feet laterally from the buildings, as
required by the 2016 CBC. In addition, all roof gutters should be connected directly into the storm
drainage system or drain onto impervious surfaces provided that a safety hazard isnot created.

5.9 Pavements and Tennis Gourts
5.9.1 Asphalt Concrete Pavements

Pavements for this project will consist of asphalt-paved parking and driveways. We have developed our
pavement designs assuming the pavement subgrade soil will be similar to the near surface soils described
in the boring logs. If site grading exposes soil other than that assumed, or import fill is used to construct
pavement subgrades, we should perform additional tests to confirm or revise the recommended
pavement sections for actual field conditions.

Asphalt pavement sectionsfor this project have been calculated using Caltrans Hexible Pavement Design
Method. Based on our Rvalue testing in the area of the planned parking, we have used an Rvalue of 5
in our analyses and we have developed the pavement sections presented in the table below. Various
alternative pavement sections for various different Traffic Indices (Tls) are presented. Each Tl represents
a different level of use. The owner or designer should determine which level of use best reflects the
project and select appropriate pavement sections. Three alternative pavement sections are given for the
various Tls in the following table. They include 1) asphalt over aggregate base, 2) asphalt over aggregate
base over aggregate subbase, and 3) asphalt over aggregate base over lime-treated soils.
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ASPHALT CONCRETE PAVEMENT DESIGN
Design R-Value =5

Alternative 1 Alternative 2 Alternative 3
Trafficindex AC AB AC AB ASB AC AB LTS
4.0 25 75 25 4.0 4.0 25 4.0 12.0
4.5 25 9.0 25 4.5 5.0 25 4.0 12.0
5.0 25 11.0 25 5.0 6.5 25 4.0 12.0
5.5 3.0 12.0 3.0 55 7.0 3.0 4.5 12.0
6.0 3.0 135 3.0 6.5 8.0 3.0 4.5 12.0
6.5 35 14.5 3.5 6.5 9.0 3.0 6.0 12.0
Note: Thicknesses shown areininches.
AC =Type B Asphalt Concrete
AB =Qass 2 Aggregate Base (Minimum R-Value =78)
ASB=(Qass 2 Aggregate Subbase (Minimum R-Value =50)
LTS=Lime-Treated Qubgrade (Minimum R-Value = 50)

If the lime-treating alternative of the building pads and flatwork is considered, the third alternative may
be the most cost effective for the asphalt-paved areas. This alternative, shown above, would consist of
lime-treating the existing subgrade prior to placement of the pavement section. This would result in a
reduced asphalt concrete and aggregate base sections, as shown in Alternative 3 in the above table.

5.9.2 TennisCGourts

Qubgrade soilsunderlying the tennis courts should be scarified to a minimum depth of 12 inches, moisture
conditioned, and recompacted asindicated in Appendix E Scarification and recompaction should extend
laterally a minimum of 3 feet beyond the court surface, where achievable. The tennis court surfacing
should be a minimum of 2 inches of asphalt concrete underlain by at least 8 inches of aggregate base that
is moisture conditioned and compacted asindicated in Appendix E If landscaping is placed immediately
adjacent to thetenniscourts, avertical barrier should be installed between the courtsand the landscaping
asdiscussed in the Exterior Hatwork section of this report.

If the ground surface of the tennis courts is to be raised above the surrounding grade, consideration
should be given to installing a continuous reinforced concrete band along the perimeter of the courtsto
provide lateral confinement and lower the potential for soil creep and vertical soil movement along the
edges of the courts.

5.9.3 (oncrete Pavements

If used, Portland Cement Concrete (POC) pavement should have a minimum thickness of 6 inches
supported over 6 inches of Caltrans Qass 2 aggregate base over subgrade prepared per Appendix E The
aggregate base and subgrade for POC pavements should be properly moisture conditioned and
compacted. Construction joints should be located no more than 12 feet apart in both directions. Concrete
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compressive strength should be tested in lieu of third point loading for rupture strength. A minimum 28-
day compressive strength of 3,000 pounds per cubic foot (psi) should be specified for the concrete mix
design. The FOCpavement should be continuously reinforced using No. 4 bars (or larger) spaced no more
than 18 incheson center in both directions. Seel reinforcement should be located near the mid-thickness
of the concrete slab. Fnal design of the POC pavement is the responsbility of the civil or structural
engineer for the project.

594 Pavement Drainage

Smilar to slabs-on-grade, pavement subgrades will require mitigation of the expansive surface soils. We
recommend that pavement subgrades be scarified to a depth of at least 12 inches, moisture conditioned
and recompacted per Appendix E

Paved areas should be sloped and drainage gradients maintained to carry all surface water to appropriate
collection points. Surface water ponding should not be allowed anywhere on the site during or after
construction. We recommend that the pavement section be isolated from non-developed areasand areas
of intrusion of irrigation water from landscaped areas, unless these areas are located at least 10 feet
laterally from the pavement. Goncrete curbs should extend a minimum of 2 inches below the baserock
and into the subgrade to provide a barrier against drying of the subgrade soils, or reduction of migration
of landscape water, into the pavement section. Alternatively, a moisture barrier at least 80 milsthick that
extends at least 6 inchesbelow the aggregate base or “non-expansive” layer into the subgrade soils could
be installed immediately behind concrete curbs.

In addition, we recommend that all pavements conform to the following criteria:

o All trench backfills, including utility and sprinkler lines, should be properly placed and adequately
compacted to provide a stable subgrade, in accordance with the compaction recommendations
in Appendix E

o If Aliternative 3 above isselected for the pavement section, wherever lime-treated soil isremoved
toinstall utilitiesinsde paved areas, this layer should be backfilled with aggregate base.

¢ Anadequate drainage system should be provided to prevent surface water or subsurface seepage
from saturating the subgrade soil.

e The asphalt concrete, aggregate base, and aggregate subbase materials should conform to
Caltrans Soecifications, latest edition.

e Placement and compaction of pavements should be performed in accordance to appropriate
Caltrans procedures.
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510 Sorm Water Runoff Mitigation

Sorm water runoff regulations require pretreatment of runoff and infiltration of storm water to the extent
feasible. Typically, thisresultsin the use of bioretention areas, vegetated swales, infiltration trenches, buried
storm water detention/infiltration galleries, or permeable pavement near or within parking lots and at the
location of roof run-off collection. These features are not well-suited to the moderately expansive day soils
present at thissite due to their relatively low permeability®, which does not allow significant infiltration over
short time periods. In addition, allowing water to pond on expansive day soils can cause the soilsto swell,
which can cause distress to pavements, slabs, and lightly loaded structures.

Implementation of storm water infiltration criteriawill likely result inincreased distress and reduced service
life of pavement and flatwork if not carefully designed in clay soils. Ingeneral, bioretention areas, vegetated
swales and infiltration areas should be located in landscaped areas and well away from pavements,
buildings, and dopes.

If it is not possible to locate these infiltration systems at least 10 feet away from buildings and pavements,
alternatives that isolate the infiltrated water, such as flow-through planters with underdrains, should be
considered. Improvementsshould belocated such that thereisat least 1 foot of horizontal distance between
the edge of improvements and the top edge of the bioswale excavation for every 1 foot of vertical bioswale
depth. If thisis not possble, then concrete curbs for pavements or lateral restraint for exterior flatwork
located directly adjacent to a vertical bioswale cut should be designed to resist lateral earth pressure per
the recommendationsin the “Retaining Walls” section of this report, or they should be adequately keyed
into the native soil or should be engineered to reduce the potentia for rotation or lateral movement of the
curbs.

Due to the potential adverse effects on project performance, we should review the geotechnical aspects
of the storm water infiltration system and itslocation prior to issuing the plansto bidding.

5.11  Corrosivity Results

Soil sampleswere collected during our field investigation at depths of approximately 2 and 2Y2feet below
the ground surface in borings B-1 and B-9, respectively, and were submitted for corrosion testing. The
samples were tested by CERCO Analytical, a Sate-certified laboratory in Goncord, California, for redox
potential, pH, resistivity, chloride content, and sulfate content in accordance with ASTM test methods.
The test results are presented at the end of Appendix B. Also included is the evaluation by CERCO
Analytical of the corrosion test results. Because we are not corrosion specialists, we recommend that a
corrosion specialist be consulted for advice on proper corrosion protection for underground piping which
will be in contact with the soils and other design details.

9 Infiltration testing and/ or laboratory permeability testing was not performed due to the dominant presence of

moderately expansive clays blanketing the site.
1
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Based upon the resistivity measurements, the samples tested classified as "corrosive" by CEROO
Analytical. They recommend that all buried iron, steel, cast iron, ductile iron, galvanized steel, and
dielectric coated steel or iron be properly protected against corrosion depending upon the critical nature
of the structure. They also recommend all buried metallic pressure piping, such as ductile iron firewater
pipelines, should be protected against corrosion.

CERCO also indicated that the sulfate ion concentrationsin the test results are sufficient to potentially be
detrimental to reinforced concrete structures and cement mortar-coated steel. Therefore, they
recommend that concrete that comesinto contact with the site soils use sulfate resistant cement such as
Type II, with a maximum water-to-cement ratio of 0.55.

The above are general discussions. Amore detailed investigation may include more or fewer concernsand
should be directed by a corrosion expert. BX does not practice corrosion engineering. Consideration
should also be given to soilsin contact with concrete that will be imported to the site during construction,
such as topsoil and landscaping materials. For instance, any imported soil materials should not be any
more corrosive than the onsite soilsand should not be classified asbeing more corrosive than "moderately
corrosive." Also, onsite cutting and filling may result in soils contacting concrete that were not anticipated
at the time of this investigation.

5.12 PFan Review and GConstruction Observation

We recommend that BK be retained by the Qient to review the final foundation and grading plans and
specifications before they go out to bid. It has been our experience that this review provides an
opportunity to detect misinterpretation or misunderstandings prior to the start of construction.

Variations in soil types and conditions are possible and may be encountered during construction. To
permit correlation between the soil data obtained during thisinvestigation and the actual soil conditions
encountered during construction, we recommend that BKbe retained to provide observation and testing
servicesduring site earthwork and foundation construction. This will allow usthe opportunity to compare
actual conditions exposed during construction with those encountered in our investigation and to provide
supplemental recommendationsif warranted by the exposed conditions. Earthwork should be performed
in accordance with the recommendations presented in this report, or as recommended by B during
construction. BX should be notified at least two weeks prior to the start of construction and prior to
when observation and testing services are needed.
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6. ADDITIONAL SERVICESAND LIMITATIONS

Our services were performed in a manner consistent with that level of care and skill ordinarily exercised
by other members of BKs profession practicing in the same locality, under similar conditions and at the
date the services are provided. Our conclusions, opinions and recommendations are based on a limited
number of observations and data. It is possible that conditions could vary between or beyond the data
evaluated. BKmakes no other representation, guarantee or warranty, express or implied, regarding the
services, communication (oral or written), report, opinion, or instrument of service provided.

This report may be used only by the District (Qient) and the registered design professional in responsible
charge and only for the purposes stated for this specific engagement within a reasonable time from its
issuance, but in no event later than two (2) yearsfrom the date of the report.

Our services were performed based on project information provided by the Qient. If the Qient does not
retain BKto review any plans and specifications, including any revisions or modificationsto the plansand
specifications, BX assumes no responsibility for the suitability or misinterpretation of our
recommendations. In addition, if there are any changesin the field to the plans and specifications, the
Qient must obtain written approval from BXs engineer that such changes do not affect our
recommendations. Failure to do so will vitiate BSK's recommendations.

The scope of serviceswaslimited to drilling and sampling nine borings and advancing five CPTs at the site,
laboratory testing, and preparation of this recommendations report. It should be recognized that
definition and evaluation of subsurface conditions are difficult. Judgments leading to condusions and
recommendations are generally made with incomplete knowledge of the subsurface conditions present
due to the limitations of data from field studies. The conclusions of this assessment are based on
subsurface exploration including 9 borings drilled to a maximum depth of 25 feet BGS 5 CPTs advanced
to adepth of 50 feet BGS laboratory testing, and engineering analyses.

Recommendations contained in this report are based on our field observations and subsurface
explorations, limited laboratory tests, and our present knowledge of the proposed construction. It is
possible that soil or groundwater conditions could vary beyond the point explored. If soil or groundwater
conditions are encountered during construction that differ from those described herein, the Qient is
responsible for ensuring that BKis notified immediately so that we may reevaluate the recommendations
of thisreport. If the scope of the proposed construction, including the estimated structure loads, and the
design depthsor locations of the foundations, changesfrom that described in thisreport, the conclusions
and recommendations contained in this report are not considered valid unlessthe changes are reviewed,
and the conclusions of thisreport are modified or approved in writing, by BSK

As the geotechnical engineering firm that performed the geotechnical evaluation for this project, BX
should be retained to confirm that the recommendations of this report are properly incorporated in the
design of this project, and properly implemented during construction. This may avoid misinterpretation
of the information by other parties and will allow us to review and modify our recommendations if
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variations in the soil conditions are encountered. As a minimum B should be retained to provide the
following continuing services for the project:

e Review the project plans and specifications, including any revisions or modifications;

o Observe and evaluate the site earthwork operationsto confirm subgrade soils are suitable
for construction of foundations, slabs-on-grade, pavementsand placement of engineered
fill;

o (onfirm engineered fill for the structures and other improvements is placed and
compacted per the project specifications; and

e (Observe shallow foundation and drilled pier excavations to confirm conditions are as
anticipated.

The scope of services for this subsurface exploration and geotechnical report did not include
environmental assessments or evaluations regarding the presence or absence of wetlands or hazardous
substances in the soil, surface water, or groundwater at this site.

This report, and any future addenda or reports regarding this site, may be made available to biddersto
supply them with only the data contained in the report regarding subsurface conditions and laboratory
test results at the point and time noted. Bidders may not rely on interpretations, opinion,
recommendations, or conclusions contained in the report. Because of the limited nature of any subsurface
study, the contractor may encounter conditions during construction which differ from those presented in
this report. In such event, the contractor should promptly notify the owner so that BX's geotechnical
engineer can be contacted to confirm those conditions. We recommend the contractor describe the
nature and extent of the differing conditions in writing and that the construction contract include
provisions for dealing with differing conditions. Contingency funds should be reserved for potential
problemsthat may arise during earthwork and foundation construction.
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Geotechnical Investigation Report BXProject No. G17-238-11L
Liberty High School Campus Expansion April 11,2018
Brentwood, California

APPENDIXA

BORING LOGS



UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D 2487/2488)

MAJOR DIVISIONS GRAPHIC TYPICAL
LOG DESCRIPTIONS
A J
Cus4and P WELL-GRADED GRAVELS, GRAVEL-SAND
CLEAN GRAVELS| 1<ces3 *&7 GW | MIXTURES WITH LITTLE OR NO FINES
WITH <5% A
FINES Cu <4 and/or Q POORLY-GRADED GRAVELS, GRAVEL-SAND
+Cc>3 o GP MIXTURES WITH LITTLE OR NO FINES
®
WELL-GRADED GRAVELS, GRAVEL-SAND
cusaand ¥ HIGW-GM MIXTURES WITH LITTLE FINES
1=Cc=3 ®
WELL-GRADED GRAVELS, GRAVEL-SAND
GRAVELS > (7l GW-GC| wixTURES WITH LITTLE GLAY FINES
GRAVELS | WITH 5 to 12%
° P POORLY-GRADED GRAVELS, GRAVEL-SAND
(More than half of FINES cu<t andior | 1D GP-GM)| MIXTURES WITH LITTLE FINES
coarse fraction +Ce>-3 ) POORLY-GRADED GRAVELS, GRAVEL-SAND
is larger than 0 GP-GC | MixXTURES WITH LITTLE CLAY FINES
the #4 sieve)
©
4 GM SILTY GRAVELS, GRAVEL-SILT-SAND MIXTURES
GRAVELS
WITH >12% GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES
FINES
COARSE GC-GM | CLAYEY GRAVELS, GRAVEL-SAND-CLAY-SILT
- MIXTURES
GRAINED
SOILS Cux6and |[-;°.° WELL-GRADED SANDS, SAND-GRAVEL MIXTURES WITH
CLEAN SANDS | 1sCc<3 Sole0d SW LITTLE OR NO FINES
M than half WITH <5% Yo
(More than ha FINES Cu <6 and/ol SP POORLY-GRADED SANDS, SAND-GRAVEL MIXTURES WITH
) of material 1~Cc>3 LITTLE OR NO FINES
is larger than
the #200 sieve) 1| SWW-SV| VELL:GRADED SANDS, SAND-GRAVEL MIXTURES WITH
Cussand |oliF - LITTLE FINES
SANDS Gy SW-SC | WELL-GRADED SANDS, SAND-GRAVEL MIXTURES WITH
(More than half of | SANDS WITH o / LITTLE CLAY FINES
coarse fraction | 5to 12% FINES [ POORLY-GRADED SANDS, SAND-GRAVEL MIXTURES WITH
is smaller than cusangior 1T SP-SM | LTl FinES
the #4 sieve) 1-Cc>3 i
SP-SC | POORLY-GRADED SANDS, SAND-GRAVEL MIXTURES WITH
- LITTLE CLAY FINES
SM SILTY SANDS, SAND-GRAVEL-SILT MIXTURES
SANDS WITH
CLAYEY SANDS, SAND-GRAVEL-CLAY MIXTURES
>12% FINES 015 SC '
Il SC-SM | CLAYEY SANDS, SAND-SILT-CLAY MIXTURES
ML INORGANIC SILTS AND VERY FINE SANDS, SILTY OR
CLAYEY FINE SANDS, SILTS WITH SLIGHT PLASTICITY,
oL INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN
GR!:AIII\]’\IJEED SILTS AND CLAYS CLAYS
iauid limi INORGANIC CLAYS-SILTS OF LOW PLASTICITY, GRAVELLY
SOILS (Liquid limit less than 50) CL-ML CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS
- oL ORGANIC SILTS & ORGANIC SILTY CLAYS OF LOW
= PLASTICITY
(More than half INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE
f material )
s Sl SILTS AND CLAYS MA | smoossic
the #200 sieve
) /// CH INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
(Liquid limit greater than 50) 4,
OH ORGANIC CLAYS & ORGANIC SILTS OF MEDIUM-TO-HIGH
PLASTICITY
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SOIL DESCRIPTION KEY

Vile R O \

DESCRIPTION |ABBR FIELD TEST DESCRIPTION CRITERIA
Dry D |Absence of moisture, dusty, dry to the touch Stratified Alternating layers of varying material or color with layers
Moist M | Damp but no visible water 2t| least 1/4 Iln. thlckf note thickness | | v
f It ti i teri ith 1
Wet W |Visible free water, usually soil is below water table Laminated lesesr?haar% /2 %I:.rfh?ckv irgltr;gﬂwciggssor colorw! e layer
Fissured Breaks a!ong definite planes of fracture with little resistance
MEN ON to fracturing
DESCRIPTION FIELD TEST Slickensided Fracture planes appear polished or glossy, sometimes striated
Weakl Crumbles or breaks with handling or slight Cohesive soil that can be broken down into small angular
Y finger pressure Blocky lumps which resist further breakdown
Moderatel Crumbles or breaks with considerable L " Inclusion of small pockets of different soils, such as small lenses
y finger pressure ense of sand scattered through a mass of clay; note thickness
Strongly Will not crumble or break with finger pressure Homogeneous | Same color and appearance throughout
= A ON \ A\ RAINEL) ()
DESCRIPTION |ABBR FIELD TEST
Non-plastic | NP A 1/8-in. (3 mm) thread cannot be rolled at CONSISTENCY | ABBR FIELD TEST
P any water content. Very Soft VS | Thumb will penetrate soil more than 1 in. (25 mm)
The thread can barely be rolled and the lump - - N
Low (L) LP | orthread cannot be formed when drier than the Soft S | Thumb will penetrate soil about 1 in. (25 mm)
plastic limit. i Firm F | Thumb will indent soil about 1/4 in. (6 mm)
The thread is easy to roll and not much time Hard H | Thumb wil not indent soil but readily indented with thumbnail
is required to reach the plastic limit. .
Medium (M) | MP | The thread cannot be rerolled after reaching Very Hard VH | Thumbnail will not indent soil
the plastic limit. The lump or thread crumbles
when drier than the plastic limit
It takes considerable time _rolling and kneeding
. to reach the plastic limit. The thread can be
High (H) HP | rerolled several times after reaching the plastic
limit. The lump or thread can be formed without
crumbling when drier than the plastic limit
AN B ON V) H H
SIEVE GRAIN APPROXIMATE
DESCRIPTION DESCRIPTION FIELD TEST
SIZE SIZE SIZE — -
- None No visible reaction
Boulders >12 >12 L?rge-r than basketball-5|-zed Weak Some reaction, with bubbles forming slowly
Cobbles 3-12 8-12 Fist-sized to basketball-sized Strong Violent reaction, with bubbles forming immediately
G | coarse 3/4 -3" 3/4 -3" Thumb-sized to fist-sized
Ve fne #4-3/4" | 019-075" |Pea-sized to thumb-sized
coarse #10 - #4 0.079-0.19" |Rock salt-sized to pea-sized
Sand  |medium #40-#10 | 0.017-0.079" |Sugar-sized to rock salt-sized
fine #200 - #10 0.0029 - 0.017" |Flour-sized to sugar-sized
Fines Passing #200 <0.0029 Flour-sized and smaller

DESCRIPTION | ABBR CRITERIA
Particles have sharp edges and relatively plane
Angular A | sides with unpolished surfaces
Subangular SA Il?oe:]r:]iglée; :(rjz:ismilar to angular description but have
Particles have nearly plane sides but have '
Subrounded SR well-rounded corners and edges O @ @
Rounded R | Particles have smoothly curved sides and no edges | Rounded Subrounded Subangular Angular

APPARENT MODIFIED CA | CALIFORNIA [RELATIVE
DENSITY ABBR SPT SAMPLER SAMPLER | DENSITY FIELD TEST
(# blows/ft) |  (# blows/ft) (# blows/ft) (%)
Very Loose VL <4 <4 <5 0-15 |Easily penetrated with 1/2-inch reinforcing rod by hand
Loose L 4-10 5-12 5-15 15-35 |Difficult to penetrate with 1/2-inch reinforcing rod pushed by hand
Medium Dense| MD | 10-30 12- 35 15-40 35-65 |Easily penetrated a foot with 1/2-inch reinforcing rod driven with 5-lb. hammer
Dense D 30-50 35-60 40-70 65 - 85 | Difficult to penetrate a foot with 1/2-inch reinforcing rod driven with 5-Ib. hammer
Very Dense VD >50 >60 >70 85-100 |Penetrated only a few inches with 1/2-inch reinforcing rod driven with 5-lb. hammer
. PROJECT NO. G17-238-11L SOIL DESCRIPTION KEY FIGURE
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LOG SYMBOLS

Boring log data represents a data snapshot.

SRR e
-4
BULK/BAG SAMPLE (ASTM Test Method C 136)
THAN THE NO- 200 SIEVE
SPLIT BARREL SAMPLER -200 -
(2-1/2 inch outside diameter) (ASTM Test Method C 117)
SPLIT BARREL SAMPLER LL (LA%%'\AD TLé'\S/'t'IAethod D 4318)
(3 inch outside diameter)
PLASTICITY INDEX
SI,‘L\HDSAPR&KFQER}E‘@ERON PI (ASTM Test Method D 4318)
(2 inch outside diameter)
T 0 oo
CONTINUOUS CORE EM 1110-1-1906)ASTM Test
ethod D 2850
El EXPANSION INDEX
HI SHELBY TUBE (UBC STANDARD 18-2)
[I ROCK CORE coL COLLAPSE POTENTIAL
VA GROUNDWATER LEVEL
= (encountered at time of drilling) uc UNCONFINED COMPRESSION
(ASTM Test Method D 2166)
Y GROUNDWATER LEVEL
— (measured after drilling)
Ay SEEPAGE MC MOISTURE CONTENT
(ASTM Test Method D 2216)
GENERAL NOTES

This data represents subsurface characteristics only to the extent encountered at the location of the boring.

The data inherently cannot accurately predict the entire subsurface conditions to be encountered at the project site relative to
construction or other subsurface activities.

Lines between soil layers and/or rock units are approximate and may be gradual transitions.
The information provided should be used only for the purposes intended as described in the accompanying documents.
In general, Unified Soil Classification System designations presented on the logs were evaluated by visual methods.

Where laboratory tests were performed, the designations reflect the laboratory test results.
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LOG OF BORING NO. B-1

7>
= & BSK Associates -
399 Lindbergh Avenue Project Name:
Livermore, CA 94551 Project Number:

Telephone: (925)-315-3515 Project Location:

Liberty High School
G17-238-11L

850 Second Street, Brentwood

ASSOCI A TES Fox (925)315-3512 Logged by:  D.Tower
Checked by: M. Romero Plate
rface EI.: 72 ft. 5 : 5| % x
5 | g | Sutace " . o £ (5385|288 |2 |22
£ | 2 | Location: Southern Bus Parking Lot | 3 =2 52|55 |S o 28 El 5| <
|2 e £>1a | 20|20 |0 R o | &
g% 5| 2 |88s8|aR|SeE5 S| 8 8
a i %2} € |P28|S5elxs 2 % g = 7]
O] & |m| 8 >|® S — o <
(%] o s = o
MATERIAL DESCRIPTION =
ASPHALT: approximately 5 Y2-inches of asphalt
P o GRAVEL: approximately 12-inches of possible aggregate
B %‘%ﬁg baserock
Sandy Lean CLAY (CL): yellowish brown, moist, medium
— plasticity, fine to coarse grained sand, high silt content
T R-Value =5 (see plate B-8) 39 18 | 21
5 Boring terminated at approximately 5 feet. No free
groundwater observed. Boring backfilled with cement grout
E— and topped with 6 inches of Quikrete.

Completion Depth: 5.0
Date Started: 2/5/18 Drilling Method: Hollow Stem
Date Completed: 2/5/18 Remarks:

GEO LIBERTY HS BORING LOGS.GPJ GEOTECHNICAL 08.GDT 3/7/18

Drilling Equipment: Exploration GeoServices Mobile B-53




LOG OF BORING NO. B-2

7
&= 5 BSK Associates X
399 Lindbergh Avenue Project Name: Liberty High School
Livermore, CA 94551 Project Number:  G17-238-11L

Telephone: (925)-315-3515 Project Location: 850 Second Street, Brentwood

ASSOCI A T E S Fax (925)-315-3512 Logged by: D. Tower

Checked by: M. Romero Plate
. . . = k< <
5| 9 SurfaF:eEI.. 72 ft. ' - i é . %u_ m% = g =]z 8
& | = | Location: Between Maintenance Facility 8| 5222 £5|2 =8 E| £ =
| o e al z |[E<|@8 %3 2%59%l 2 | 3 | =
|2 Buildings El o |Be|25|e8|68(2eE 2| 2|38
g |8 | e|ss|8e|S27"2 | 2| 2| %
oo Elom|8E|¥S|5 2 | 3|a| =
; o
MATERIAL DESCRIPTION @ o = =
@ ASPHALT: approximately 2 inches of asphalt
> GRAVEL: approximately 6 inches of possible aggregate
— baserock
Sandy Lean CLAY (CL): brown, moist, firm, low plasticity,
| fine grained sand, high silt content
A1 3 |25 31
- 1813 96 17
Collapse Potential (see Plate B-5) 1C [ 4
Clayey SILT with Sand (ML): brown, moist, firm, low
= plasticity, fine grained sand
" "Sandy Lean CLAY (CL): yellowish brown, moist, firm, low |
— 5 7 plasticity, fine grained sand, high silt content, slightly porous
2A 1 2 120|660 91| 18
2B | 3
- 2Cc | 4 |40
- A1 3 110 35
B2 96 18
0 TXUU (see plate B-2) c=1,300 psf 3C| 5
B " “Lean CLAY (CL): yellowish brown, moist, hard, medium |
plasticity, silt present, calcium carbonate present
R 4A 6 |45
4B | 12
4C | 16
ol
IS
el
oy I
Q
8
L
3}
z
2 very moist to wet, increased fine grained sand, high silt 5A 1 5 | 20
] I .
5 content 5B 7
‘_f 5C | 8
%20 - - -
a Boring terminated at approximately 20 feet. No free
g groundwater observed. Boring backfilled with cement grout
a2 and topped with 6 inches of Quikrete.
g
3
(2}
I| Completion Depth: 20.0 Drilling Equipment: Exploration GeoServices Mobile B-53
E Date Started: 2/5/18 Drilling Method: Hollow Stem
o Date Completed: 2/5/18 Remarks:
o
w
(O]




LOG OF BORING NO. B-3

7
&= 5 BSK Associates X
399 Lindbergh Avenue Project Name: Liberty High School
Livermore, CA 94551 Project Number:  G17-238-11L

Telephone: (925)-315-3515 Project Location: 850 Second Street, Brentwood

ASSOCI A T E S Fax (925)-315-3512 Logged by: D. Tower

Checked by: M. Romero Plate
. = \ = <
5| 9 Surface El.: 73 ft. é . %u_ m% = g | = §
£ | 2 | Location: South side of Classroom 8| 5 |22|sP|sh|5 25| E| 5| <
£ Portables £l % |52|%5/83|88%e8 2| 2| &
g | g 3| 2|53|88|XN 27|52 | 2| 8| 3
Q| @ g Cm|§E|S g 5 2 3 a g
MATERIAL DESCRIPTION @ o = =
) ASPHALT: approximately 1 inch of asphalt
GRAVEL: approximately 4 inches of possible aggregate
— baserock
Lean CLAY with Sand (CL): dark gray, moist, firm, medium
| plasticity, fine to medium grained sand
Sandy Lean CLAY (CL): yellowish brown, moist, firm to Al 5
hard, low plasticity, fine grained sand, high silt content B! 2 35
T TXUU (see plate B-2) c=1,830 psf ic| 4 |20 1041 17
- 5 —
2A | 3 | 35
increased fine to coarse grained sand content 2B 3 '
= 2C 3 107 17
[ P¥72" "Poorly Graded GRAVEL with Sand and Clay (GP-GC): |
o C brown, loose to medium dense, fine to coarse grained sand,
- OC fine to coarse subrounded gravel up to 1.5 inches diameter g/é\ 170 68 |113| 3
o
“l[:]  Silty SAND (SM): yellowish brown, moist, loose to medium 3C| 5
dense, fine grained sand
" "Poorly Graded SAND with Silt and Gravel (SP-SM): brown, |
moist, medium dense, fine to coarse grained sand, fine to
coarse subrounded gravel up to 1.5 inches diameter
4 | 7 73
8
9
@
=
el
5 —
Q Lean CLAY (CL): yellowish brown, moist, firm, medium
S plasticity, trace fine grained sand, calcium carbonate
F{ S present, silt present
z
i 6
I~ ul. 5 3.0
o 9
2 10
%20 - - -
a Boring terminated at approximately 20 feet. No free
g groundwater observed. Boring backfilled with cement grout
a2 and topped with 6 inches of Quikrete.
g
3
(2}
I| Completion Depth: 20.0 Drilling Equipment: Exploration GeoServices Mobile B-53
E Date Started: 2/5/18 Drilling Method: Hollow Stem
o Date Completed: 2/5/18 Remarks:
o
w
(O]




y LOG OF BORING NO. B-4
[ = 4 BSK Associates -
399 Lindbergh Avenue Project Name: Liberty High School
Livermore, CA 94551 Project Number:  G17-238-11L
Telephone: (925)-315-3515 Project Location: 850 Second Street, Brentwood
ASSOCI A TES Fox (925)315-3512 Logged by:  D.Tower
Checked by: M. Romero Plate
rface El.: 73 ft. 5 : 5| & x
g | g | SuraceEls 3! .| £ |58|85|28|2 |2 2|88
£ | < | Location: Northern Side of Classroom 8| 5 |22|sP|sh|5 25| E| 5| <
£ Portables 1 % |52|%5/83|58%e8 2| 2| &
s | g S| e(53|8¢e|LNz27152 | 2| 8| %
Q| @ g am|SE|XI|H 2 3 a ©
) o Z| 2 o
MATERIAL DESCRIPTION =
g ASPHALT: approximately 4-inch of asphalt
e GRAVEL: approximately 4 inches of possible aggregate
— baserock
Sandy Lean CLAY (CL): yellowish brown, moist, firm, low
| to medium plasticity, fine grained sand, trace coarse grained
sand, high silt content
1A 3 25
B | 5
- 1c| 5 64 | 88 17
K " “Clayey SAND (SC): brown, moist, loose, fine to coarse |
grained sand, medium plasticity, high silt content
2A |3 32| 18 | 14
28 ) 4 106 | 17
Direct Shear (see plate B-4) c=350 psf, @=23° 2C | 5
Silty SAND (SM): brown, moist, loose, fine to coarse
grained sand
fine to coarse gravel up to 1 inch 3A | 4 22
3B| 5
3C| 5
" "Poorly Graded SAND with Gravel (SP): brown, moist, |
medium dense, fine to coarse grained sand, fine to coarse
gravel up to 1-inch diameter, trace silt content
4 | 6 4
8
9
Boring terminated at approximately 15 feet. No free
groundwater observed. Boring backfilled with cement grout
ol and topped with 6 inches of Quikrete.
5
= I
Q
8
L
3}
4
I
[@]
]| I
o
w
(O]
&l-20
[}
o}
9
2 A
4
©
3
(2}
f Completion Depth: 15.0 Drilling Equipment: Exploration GeoServices Mobile B-53
E Date Started: 2/5/18 Drilling Method: Hollow Stem
o Date Completed: 2/5/18 Remarks:
o
w
(O]




LOG OF BORING NO. B-5
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399 Lindbergh Avenue Project Name: Liberty High School
Livermore, CA 94551 Project Number:  G17-238-11L

Telephone: (925)-315-3515 Project Location: 850 Second Street, Brentwood

ASSOCI A T E S Fax (925)-315-3512 Logged by: D. Tower

Checked by: M. Romero Plate
. = 1 = c
5| 9 Surface El.: 72 ft o %u_ m% = é e | = §
£ | 2 | Location: Southeastern Section of 8| 5 (22|e2|sa|3o 28| § £l
£| < Bleachers £l % |52|%5/83|58%e8 2| | &
s | g S| e(53|8¢e|LNz27152 | 2| 8| %
[a) 10} 1S om 8 ISR Ne) 5 R jar} o ®©
& o Z| 2 o
MATERIAL DESCRIPTION £
Lean CLAY with Sand (CL): brown, moist, firm, medium
plasticity, fine grained, silt present
. 1A 3 104 | 21
olive brown 1B | 4
- 1C 6 3.0
— 5 . ) ) .
ellowish brown, increased fine grained sand content
Y 9 2A 1 3 110 31
2B | 4
] 2C | 6
] 3A | 3
1.0
roots present 3B 3 100| 23
0 TXUU (see plate B-2) c=965 psf 3C| 4
| ] 4A 8 | 25
2B a3 3.5 108 | 21
5 TXUU (see plate B-2) c= 3,234 psf 4C | 20 | >
of-
IS
[yl
- -4 ____/ _
9 Sandy Lean CLAY (CL): yellowish brown, moist, firm, low
S to medium plasticity, fine grained sand, high silt content
Fi{ S
4
I
iy
S SA 1 4 |15 104 | 24
2 58 | 5
‘_f 5C | 8
&[20
[}
o
9
O -
4
14
3
(2}
I| Completion Depth: 25.0 Drilling Equipment: Exploration GeoServices Mobile B-53
E Date Started: 2/5/18 Drilling Method: Hollow Stem
o Date Completed: 2/5/18 Remarks:
o)
w
(O]




LOG OF BORING NO. B-5
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= & BSK Associates -
399 Lindbergh Avenue Project Name:
Livermore, CA 94551 Project Number:

Telephone: (925)-315-3515 Project Location:

Liberty High School
G17-238-11L

850 Second Street, Brentwood

ASSOCI A TES Fox (925)315-3512 Logged by:  D.Tower
Checked by: M. Romero Plate
Surface El.: 72 ft o S g < x
5| 2 ) . .| £158|5s|=5|8 | £ |=|E]|$
£ | 4| Location: Southeastern Section of 8| 5 |28€|52|5p|3-]28 | 5|5 | <
£ | £ Bleachers gl 2 152/25/82|882e8| 2| 2| 2
oy & S| 5 |c2|Cg|EN|ST|ES 3 @ 2
al s D g QL83 Rs|E @ Slal 8
o © o5 Z|® o o a
(%] o c =
MATERIAL DESCRIPTION =
Lean CLAY (CL): yellowish brown, moist, hard, medium
plasticity, fine grained sand, high silt
I 6A | 6 |30
6B | 12
6C | 13
25 Boring terminated at approximately 25 feet. Free
groundwater was observed at 23 feet. Boring backfilled with
R cement grout and topped with 6 inches of Quikrete.

Completion Depth:  25.0
Date Started: 2/5/18 Drilling Method: Hollow Stem
Date Completed: 2/5/18 Remarks:

GEO LIBERTY HS BORING LOGS.GPJ GEOTECHNICAL 08.GDT 3/7/18

Drilling Equipment: Exploration GeoServices Mobile B-53
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LOG OF BORING NO. B-6

Project Name:
Project Number:

399 Lindbergh Avenue
Livermore, CA 94551

Telephone: (925)-315-3515 Project Location:

Liberty High School
G17-238-11L

850 Second Street, Brentwood

ASSOCI A TES Fox (925)315-3512 Logged by:  D.Tower
Checked by: M. Romero Plate
rface El.: : 5 : 5| & x
g | g| Surecer: et wa | B|55BulzlE | B 22| 2
& | 2| Location: Eastern Side of Grassy Playfield | 3 =2 52|50 |S o 28 El 5| <
: | 2 a =19 1851 25598 o | 2
2% §| 2 |82/58aQ|08|s5% 5|5 |2
J 2] ©O|x =] % g = 7}
o (O] g om 8 ISR 2 ) S - o ©
(%] o s = o
MATERIAL DESCRIPTION =
ﬁ ASPHALT: approximately 2 inches of asphalt
> GRAVEL: approximately 6 inches of possible aggregate
— baserock
Lean CLAY (CL): yellowish brown, slightly moist, firm,
| medium plasticity, trace fine grained sand, high silt content
1/3 i 1.5 41|20 | 21
T Collapse Potential (see plate B-6) 1C| 6 9% 23
- 5 —
2A 3 1-2
— 28 4 100 | 25
TXUU (see plate B-3) c= 1,944 psf 2C | 7
- . SA | 4 130 105 | 23
slightly porous 3B | 10
3C | 10
| hard A 9 |45
4B | 14
4C | 19
15 Boring terminated at approximately 15 feet. Free
groundwater was observed at approximately 15 feet. Boring
E— backfilled with cement grout and topped with 6 inches of
Quikrete.

GEO LIBERTY HS BORING LOGS.GPJ GEOTECHNICAL 08.GDT 3/7/18

Completion Depth:  15.0
Date Started:
Date Completed: 2/5/18 Remarks:

2/5/18 Drilling Method: Hollow Stem

Drilling Equipment: Exploration GeoServices Mobile B-53
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LOG OF BORING NO. B-7

399 Lindbergh Avenue
Livermore, CA 94551

Project Name:
Project Number:
Telephone: (925)-315-3515 Project Location:

Liberty High School
G17-238-11L

850 Second Street, Brentwood

ASSOCI A TES Fox (925)315-3512 Logged by:  D.Tower
Checked by: M. Romero Plate
_ | o | SurfaceEl: 66 ft. g _» S.1 ¢ ) S1._|.-|3
8 | S| Location: i w| E|88|8k|28(2 S | E|E| 2
o ocation: Grassy Unimproved Lot, East of 3| 5225l En |32 8 E| 5| s
£ | 2 School 2| 2 551082/ 28|55 o | 2
| 8 choo E|l o |o¢|l-8|lc|ag|fes B | = | 6
2| g $| 5 |c2|Cg|EN|ST|ES 3| 2| =
ol & D E|P2BIBE|INS|E 2 | S| 2| &
© © o5 Z |0 o o a
(%] o c =
MATERIAL DESCRIPTION =
Lean CLAY with Sand (CL): brown, slightly moist, firm,
medium plasticity, fine grained sand, high silt content
45 | 19 | 26
1A | 5
hard, increased silt content 1B 8 >4.5 92 12
T 1C| 8
yellowish brown
5 olive yellow, porous, manganese oxide staining, calcium oA | a
carbonate present P 3.0| 85 39 | 19| 20
T Collapse Potential (see plate B-7) 2C | 7 87 14
dark brown, increased silt content, calcium carbonate 3A | 12
— present 3B | 17 >4.5 107 | 13
3C | 24
ellowish brown, firm to hard
| Y 4A | 9 | 25
4B | 10
4C | 13
very moist
| v 5A1 4 |10
5B | 6
5C | 6
20 Boring terminated at approximately 20 feet. Free
groundwater was observed at approximately 19 feet. Boring
E— backfilled with cement grout.

GEO LIBERTY HS BORING LOGS.GPJ GEOTECHNICAL 08.GDT 3/7/18

Completion Depth:  20.0
Date Started:
Date Completed: 2/5/18 Remarks:

2/5/18 Drilling Method:

Drilling Equipment: Exploration GeoServices Mobile B-53
Hollow Stem




LOG OF BORING NO. B-8

7
&= 4 BSK Associates -
399 Lindbergh Avenue Project Name:
Livermore, CA 94551 Project Number:

Telephone: (925)-315-3515 Project Location:

Liberty High School
G17-238-11L

850 Second Street, Brentwood

ASSOCI A TES Fox (926)315-3512 Logged by:  D.Tower
Checked by: M. Romero Plate
o | Surface EL: 69 ft. B |¢ ol | 5| _| o | 3
5| 8 ion: i o| £(65|2%|28|2 |5 |E|E|E
£ | J | Location: Grassy Unimproved Lot, East of 2| 5|28€|52|5p|3-28 | 5|5 | <
£ | 2 School gl 2 |soles|8g|Z8|veR T | 2| &
o | & L 102220 Q|RS L5 5 3| 8
o | © | 25328 Nz |52 oT| ©| B
Q| @ E lam|gE|® S| 2 3| a g
MATERIAL DESCRIPTION @ & = =
Lean CLAY with Sand (CL): dark brown, moist, firm to
hard, medium plasticity, fine to coarse grained sand, sand
- content decreasing with depth, high silt content
1A 4 3.0
— 1818 103 | 17
TXUU (see plate B-3) c=2,568 psf 1C| 5
K " "Silty SAND (SM): brown, slightly moist, loose, fineto |
coarse grained sand, fine subrounded gravel up to % inch
= diameter
2A | 4 39
2B | 5
B 2C| 5
[ Lean CLAY (CL): yellowish brown, slightly moist, hard,
medium plasticity, high silt content, trace fine grained sand
I 3A | 6 |>45
3B | 12
3c | 16 112 | 20
L 4A 7 3.5
4B | 15
4c | 21 | 45
15 Boring terminated at approximately 15 feet. Free
groundwater was observed at approxmately 15 feet. Boring
E— backfilled with cement grout.

Completion Depth:  15.0
Date Started: 2/5/18 Drilling Method: Hollow Stem
Date Completed: 2/5/18 Remarks:

GEO LIBERTY HS BORING LOGS.GPJ GEOTECHNICAL 08.GDT 3/7/18

Drilling Equipment: Exploration GeoServices Mobile B-53




LOG OF BORING NO. B-9

7
&= 5 BSK Associates X
399 Lindbergh Avenue Project Name: Liberty High School
Livermore, CA 94551 Project Number:  G17-238-11L

Telephone: (925)-315-3515 Project Location: 850 Second Street, Brentwood

ASSOCI A T E S Fax (925)-315-3512 Logged by: D. Tower

Checked by: M. Romero Plate
Surface El.: 68 ft. o S g < x
g8 - i o €158 85|28| |2 |2|E|¢
& | 2 | Location: Grassy Unimproved Lot, East of 3| 5|28 |£p|S |28 E| £ =
| 2 ol Z |8-18% 80| 28658 2 >
S| = School gl %2 |52|25/83|88208| 2| 2|
& 55 S| 5 |c2|eg|EN|ST|ES 3 7} =
a] O] o g2 (|80/¥8 g2 2 T | © 5
O T Om o) ° 2 ) S - o D_‘?
MATERIAL DESCRIPTION @ o = =
Lean CLAY with Sand (CL): yellowish brown, moist, firm,
medium plasticity, fine grained sand, high silt content
1A 3 3.0
B | 5
T 1C| 7
K " “sandy SILT (ML): yellowish brown, moist, firm, low | B
plasticity, fine grained sand
- 5 —
2A | 3 |35 86
— 28 ) 4 45 92 18
TXUU (see plate B-3) c= 2,043 psf 2| 5 | ™
K "~ “Lean CLAY (CL): yellowish brown, slightly moist, hard, low |
plasticity, calcium carbonate present, high silt content, trace
I fine grained sand 3A | 8 |>45 108 | 19
3B | 14
3C | 21
| firm to hard, medium plasticity, decreased silt content 4A 7 25
4B | 10
4C | 18
o
=
el
= I
Q
8
L
3}
z
2 very moist to wet, low plasticity, increased sand content 5A | 6
| I
2 f silty/cl d B 7
2 seam of silty/clayey san 5c | 8
al—
8 20 Boring terminated at approximately 20 feet. No free
g groundwater observed. Boring backfilled with cement grout.
a - -
4
©
3
(2}
I| Completion Depth: 20.0 Drilling Equipment: Exploration GeoServices Mobile B-53
E Date Started: 2/5/18 Drilling Method: Hollow Stem
o Date Completed: 2/5/18 Remarks:
o
w
(O]




Geotechnical Investigation Report BXProject No. G17-238-11L
Liberty High School Campus Expansion April 11,2018
Brentwood, California

APPENDIXB

LABORATORY TEST REULTS



60 70 80 90 10% 0
GROUP| UNIFIED SOIL CLASSIFICATION //
SYMBOL FINE GRAINED SOIL GROUPS / /
Z
Organic silts and ic silt
> clays of low plastieity /|
o - - .7 UILINE /A-LINE
= Inorganic clayey silts to very 5 //
IE fine sands of slight plasticity 50
4 1 ic cl f I ,
< to mederate plasticity 4
/
a Organic clays of moderate to high -
x plasticity, organic sitte P cH]
@l Inorganic silts and | e
clayey silts 7 40
1 ic cl f /
high plasticity 1%
/
/
//
3
4 30
// /
P4 W o [oH
/
2 /
Y, ﬁ 20
7/
//f@ * %
y DA
/
7
10 7 10
7
 [—
[MLCL | or [oL]
I
|
I 0
10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
LEGEND: SOURCE DEPTH (ft) LL PL Pl DESCRIPTION
¢ B-1 2.0 39 18 21 Sandy Lean Clay (CL)
. B-2 2.5 31 17 14 Sandy Lean Clay (CL)
A B-2 9.0 35 21 14 Sandy Lean Clay (CL)
o B-4 5.5 32 18 14 Clayey Sand (SC)
0 B-5 55 31 14 17 Lean Clay with Sand (CL)
. B-6 2.5 41 20 21 Lean Clay (CL)
B-7 1.5 45 19 26 Lean Clay with Sand (CL)
. B-7 5.5 39 19 20 Lean Clay with Sand (CL)

The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as a land survey product nor s it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information.
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COPER Unconsolidated-Undrained Triaxial Test
ASTM D2850
6.0 1
;ﬁ |
ﬁ'
% 3.0 //,'
§
5 |
0.0 |
0.0 3.0 6.0 9.0 12.0
Total Normal Stress, ksf
Sample 1 Sample Data
. 1 2 3 4
Stress-Strain Curves Sample 2 Moisture %|  18.4 171 232 20.9
Sample 3 Dry Den,pcf|  96.2 103.6 1002  107.8
~— Sample 4 Void Ratio| 0.752 0627  0.683  0.563
7.00 1 Saturation %|  65.9 73.6 91.9 100.0
Height in 5.04 5.02 5.00 5.04
/""" ¥ Diameterin|  2.41 2.39 2.39 242
6.00 '_( Cell psi 7.0 3.6 6.9 11.8
Strain % 15.00 11.57 15.00 13.29
/ Deviator, ksf| 2.597 3.662 1.930 6.469
5.00 Rate %/min 1.00 1.00 1.00 0.99
in/min 0.050 0.050 0.050 0.050
w Job No.: |664-178a
f:. 4.00 Client: BSK Associates
3 Project: |G17-238-11L
:g /""' [ —— Boring: B2 B3 B-5 B-5
2 3.00 Vi Sample: 3C 1C 3C 4C
F Depth ft: 9.5 3.0 9.5 14.5
e | T Visual Soil Description
Sample #
200 Fvtett 1 Sandy Lean Clay (CL)
/‘ 2 Sandy Lean Clay (CL)
/ 3 Lean Clay with Sand (CL)
1.00 4 Lean Clay with Sand (CL)
Remarks:
0.00 # ‘
0.0 6.0 12.0 18.0 24.0
Strain, %
Note: Strengths are picked at the peak deviator stress or 15% strain
which ever occurs first per ASTM D2850.

The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as a land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic

representation is at the sole risk of the party using or misusing the information.
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PROJECT NO. G17-238-11L | UNCONSOLIDATED-UNDRAINED
DRAWN:  2/27/18 TRIAXIAL COMPRESSION
DRAWN BY: D. Tower

. Campus Expansion
CHECKED BY: C. Foulk Liberty High School
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COPER Unconsolidated-Undrained Triaxial Test
ASTM D2850
40
E ”——“—--_“~\~
"3
g, e ™~
& 2
5 X
2
n
0.0 ‘
0.0 2.0 4.0 6.0 8.0
Total Normal Stress, ksf
Sample 1 Sample Data
. 1 2 3] 4
Stress-Strain Curves Sample 2 Moisture %|  25.0 171 7.7
Sample 3 Dry Den,pcf| 1002  102.9 923
- Sampled Void Ratio| 0683 0639  0.825
6.00 7 Saturation %|  99.1 72.2 57.9
Height in 5.05 5.20 5.02
Diameter in 2.40 2.39 2.43
5.00 P i W Cell psi 5.2 3.5 5.2
’ / . Strain % 15.00 14.87 15.00
Deviator, ksf| 3.899 5.137 4.086
Rate %/min 1.00 1.00 1.00
4.00 - in/min 0.051 0.052  0.050
5 prt ™ Job No.: [664-178b
. Client: BSK Associates
8 Project: |G17-238-11L
& 3.00 Boring: B-6 B-8 B-9
2 Sample: 2C 1C 2C
H Depth ft: 6.0 3.0 6.0
a Visual Soil Description
2.00 Sample #
1 Lean Clay (CL)
2 Lean Clay with Sand (CL)
1.00 3 Sandy Silt (ML)
4
Remarks:
0.00 |
0.0 6.0 12.0 18.0 24.0
Strain, %
Note: Strengths are picked at the peak deviator stress or 15% strain
which ever occurs first per ASTM D2850.

The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as a land survey product nor s it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information.
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PROJECT NO. G17-238-11L | UNCONSOLIDATED-UNDRAINED
DRAWN:  2/27/18 TRIAXIAL COMPRESSION
DRAWN BY: D. Tower

. Campus Expansion
CHECKED BY: C. Foulk Liberty High School
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( :@PER Consolidated Undrained Direct Shear
e S TN e LA RO (ASTM D3080M)
CTL Job #: 664-178 Project #: G17-238-11L By: MD
Client: BSK Associates Date: 3/1/2018 Checked: PJ
Project Name: Liberty Union HS Remolding Info:
Specimen Data Phi (deg) 23.0 Ult. Phi (deg)
1 2 3 4 Cohesion (psf) 350 Ult. Cohesion (psf)
Boring: B-4 B-4 B-4
Sample: 2C 2C 2C
Depth (ﬂ): 6.0 6.0 6.0 Shear Stress vs. Deformation
Visual Clayey Clayey Clayey Po—
Description: SAND SAND SAND 3000 7 —e— Sample 2
ety Sample 3
mm" —s— Sample 4
2500 fa
Normal Load (psf) 1000 3000 5000
Dry Mass of Specimen (g)| 130.4 123.1 132.0
Initial Height (in) 1.02 1.01 1.01 o 2000
Initial Diameter (in) 2.42 2.42 2.42 2
Initial Void Ratio 0.585 0.664 0.552 g
Initial Moisture (%) 17.0 17.7 15.8 @ 150 =
Initial Wet Density (pcf) 124.4 119.3 125.7 E
Initial Dry Density (pcf) 106.3 101.3 108.6 @ 1000
Initial Saturation (%) 78.6 72.0 77.3
AHeight Consol (im)|  0.0138 0.0296 0.0350 / \
'\_
At Test Void Ratio 0.564 0.615 0.499 500 St
At Test Moisture (%) 19.2 21.1 17.4 /
At Test Wet Density (pcf) 128.4 126.4 132.0
At Test Dry Density (pc)] _107.8 104.4 112.5 %0 50 00 1o 0 20
At Test Saturation (%) 91.8 92.8 94.0 )
Deformation (%)
Strain Rate (%/min) 1.1 1.1 1.1
Strengths Picked at 5% 5% 5%
Shear Stress (psf) 871 1449 2612
AHeight (in) at 5% Shear Stress vs. Normal Load
Ultimate Stress (psf) ¢ Peak
8000 7 Shear Stress
------- Ult. Stress
Change in Height ®  Utimate
0.0000 ———
e Sampiez 6000
0.2000 —— sampies .
——w—— Sample 4 a
g
04000 £ 4000
g ®
< 0.6000 3 /
= "
&
0.8000 2000 /
1.0000 /
1.2000 0 ‘
0.0 5.0 10.0 15.0 20.0 25.0 0 2000 4000 6000 8000
Deformation (%) Normal Load, psf
Remarks:|*DS-CU* A fully undrained condition may not be attained in this test. AH is not measured during
undrained direct shear tests.
©
The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as a land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information.
_ PROJECT NO. G17-238-11L CONSOLIDATED UNDRAINED |FIGURE
- DRAWN:  3/1/18 DIRECT SHEAR
ik DRAWN BY: D. Tower B 4
i *‘ ) Campus Expansion -
- CHECKED BY: C. Foulk Liberty High School
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C@PER Collapse Potential of Soils
TESTING LABORATORY ASTMD5333-03
Job No.: 664-178 Boring: B-2 Date: 2/26/2018
Client: BSK Associates Sample: 1C Tested By: MD
Project: Liberty Union HS _ Proj. No.: G17-238-11L Depth, ft.: 3 Checked: PJ/DC
Soil Description: Sandy Lean Clay (CL)
Load, psf 150 300 550 1100 2200 3500 Inundation
Deformation, in.: 0.0031 0.0019 0.0051 0.0045 0.0152 0.0253 0.0451
Initial Final
Moisture Content % 174 21.0 Vertical Stress at Inundation (psf) Collapse Potential (%)
Dry Density, pcf 96.3 106.9 3500 4.72
Void Ratio 0.750 0.577
Saturation % 62.6 98.1
Assumed Specific Gravit: 2.70
Load (psf)
100 1000 10000
0.0 |
\—o—ﬁ___
20 —\\ Sample Inundated
40 \
] \
- N
< 60
£
s
»
8.0
10.0
12,0
Change in Height Upon Inundation
-0.0100 ‘
0.0000 &
N
£ 00100 \k‘\
c
2 00200 \’\
£ ™
s T
®  0.0300
RN
[=]
\\\
0.0400 -
o oond o
0.0500 ‘
0.10 1.00 10.00 100.00 1000.00 10000.00
Log of Time (min)

The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as a land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information.
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CCQOPER

TESTING LABORATORY

Collapse Potential of Soils
ASTM D5333-03

Job No.: 664-178

Boring: B-6

Client: BSK Associates

Date:

Sample:

Project:
Soil Description:

Liberty Union HS _ Proj. No.:
Lean Clay (CL)

G17-238-11L Depth, ft.: 3

Tested By:
Checked:

2/26/2018

PJ/DC

MD

Load, psf 150 300

550 1100 2200 3500

Inundation

Deformation, in.: 0.0046 0.0028

0.0061 0.0089 0.013 0.0059

0.0017

Initial Final

Moisture Content % 23.4 25.2

Vertical Stress at Inundation (psf)

Collapse Potential (%)

Dry Density, pcf 95.7 100.1

3500

0.18

Void Ratio 0.759 0.685

Saturation % 83.2 99.5

Assumed Specific Gravity 2.70

Load (psf)

1000

10000

Strain (%)

| Sample Inundated

-0.0002 -

Change in Height Upon Inundation

0.0000

*

0.0002
0.0004

0.0006

0.0008

0.0010

Deformation (in)

0.0012

0.0014

0.0016

10.00 100.00

Log of Time (min)

1000.00

10000.00

The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as a land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information.
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C@PER Collapse Potential of Soils
TESTING LABORATORY ASTMD5333-03
Job No.: 664-178 Boring: B-7 Date: 2/26/2018
Client: BSk Associates Sample: 2C Tested By: MD
Project: Liberty Union HS  Proj. No.: G17-238-11L Depth, ft.: 6 Checked: PJ/DC
Soil Description: Lean Clay with Sand (CL)
Load, psf 150 300 550 1100 2200 3000 Inundation
Deformation, in.: 0.0024 0.0014 0.0039 0.0035 0.0069 0.0015 0.0333
Initial Final
Moisture Content % 13.9 30.6 Vertical Stress at Inundation (psf) Collapse Potential (%)
Dry Density, pcf 87.1 91.9 3000 3.38
Void Ratio 0.936 0.834
Saturation % 40.2 99.2
Assumed Specific Gravity 2.70
Load (psf)
100 1000 10000
0.0 | Sample Inundated 1
\*\
" \
2.0
S 3.0
£
[
»
4.0
5.0
6.0 -
Change in Height Upon Inundation
-0.0050 - ‘
0.0000 ¢-& M \
0.0050 LS
5 S~
< 00100 SOy
'% 0.0150 \e\
E ™
S 0.0200
3 By
0.0250 e
\‘C\\..
0.0300 & ha ~¥
*‘w.
0.0350 f
0.10 1.00 10.00 100.00 1000.00 10000.00
Log of Time (min)

The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as a land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information.
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Project Name:
Project Number:
Sample Source:
Lab Tracking ID:
Sample Location:

R-Value Test

Caltrans Test Method 301

Liberty Union High School Campus
G17-238-11L

L18-089
Bulk B1@1-5

Sample Date: 2/8/2018

Sample By: DT

Test Date: 2/14/2018
Report Date: 2/15/2018

Tested By: RC

FXUINDATION PRFSSILIRF PSI

800 700 600 500 400 300 20 100 0
24 100
22 )
n 20 80
w
5
g 18 70
g 16 60
w w
2 14 s 2
9 g
[42] =
12 40 x
P =
[2]
E 10 30
7]
w8 20
P4
S 6
I o le 10
h o
g ! 0
>
8 2
0
0 2 4 6 8 10 12 14 16 18 20 22 24 26
COVER THICKNESS BY EXPANSION PRESSURE, INCHES
Sample Description: Yellowish brown silty/sandy lean clay
SPECIMEN A B C
EXUDATION PRESSURE, LOAD (Ib) 5584 3498 2210
EXUDATION PRESSURE, PSI 445 279 176
EXPANSION, * 0.0001 IN 0.0009 0.0004 0.0004
EXPANSION PRESSURE, PSF 0 0 0
STABILOMETER PH AT 2000 LBS 144 146 147
DISPLACEMENT 4.36 4.41 4.42
RESISTANCE VALUE "R" 6 5 5
"R" VALUE CORRECTED FOR HEIGHT 6 5 5
% MOISTURE AT TEST 16.1 17.8 19.4
DRY DENSITY AT TEST, PCF 115.3 113.9 111.9
"R" VALUE AT 300 PSI 5
EXUDATION PRESSURE
"R" VALUE BY EXPANSION N/A
PRESSURE TI = 4.0, GF=1.50
Remark:
Reviewed By: JKA
The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as a land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information.
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California State Certified Laboratory No. 2153 C E R C O
analytical

16 February, 2018 1100 Willow Pass Court, Suite A
Concord, CA 94520-1006

925462 2771 Fax. 925 462 2775

www.cercoanalytical.com

Job No. 1802053
Cust. No. 12667

Ms. Danaige Tower

BSK Associates Engineers & Laboratories
399 Lindbergh Avenue

Livermore, CA 94551

Subject: Project No.: G17-238-11L
Project Name: 850 Second Street, Brentwood
Corrosivity Analysis — ASTM Test Methods

Dear Ms. Tower:

Pursuant to your request, CERCO Analytical has analyzed the soil samples submitted on February 12,
2018. Based on the analytical results, this brief corrosivity evaluation is enclosed for your consideration.

Based upon the resistivity measurements, both samples are classified as “corrosive”. All buried iron,
steel, cast iron, ductile iron, galvanized steel and dielectric coated steel or iron should be properly
protected against corrosion depending upon the critical nature of the structure. All buried metallic
pressure piping such as ductile iron firewater pipelines should be protected against corrosion.

The chloride ion concentrations are 17 mg/kg & 46 mg/kg and are determined to be insufficient to attack
steel embedded in a concrete mortar coating.

The sulfate ion concentrations are 66 mg/kg & 220 mg/kg and are determined to be sufficient to
potentially be detrimental to reinforced concrete structures and cement mortar-coated steel at these
locations. Therefore, concrete that comes into contact with this soil should use sulfate resistant cement
such as Type II, with a maximum water-to-cement ratio of 0.55.

The pH of the soils are 7.96 & 7.26, which does not present corrosion problems for buried iron, steel,
mortar-coated steel and reinforced concrete structures.

The redox potentials are 430-mV & 420-mV, which is indicative of aerobic soil conditions.
This corrosivity evaluation is based on general corrosion engineering standards and is non-specific in
nature.  For specific long-term corrosion control design recommendations or consultation, please call

JDH Corrosion Consultants, Inc. at (925) 927-6630.

We appreciate the opportunity of working with you on this project. If you have any questions, or if you
require further information, please do not hesitate to contact us.

Very.truly yours,

[ﬁ);_bZ\ZNALYTI L, }NCM

Y U fr—
D |

arby Howard/ jr., P.E.
President

JDH/jdl
Enclosure



California State Certified Laboratory No. 2153

Client:
Client's Project No.:

Client's Project Name:

BSK Associates Engineers & Laboratories

G17-238-11L

850 Second Street, Brentwood

CERCO

analytical

1100 Willow Pass Court, Suite A
Concord, CA 94520-1006

Date Sampled: 12-Feb-18 9254622771 Fax. 925462 2775
Date Received: 12-Feb-18 wwwicercoanalvticaico
Matrix: Soil ’ yticalrom
Authorization: Signed Chain of Custody Date of Report: 16-Feb-2018
Resistivity
Redox Conductivity (100% Saturation) Sulfide Chloride Sulfate
Job/Sample No. Sample I.D. (mV) pH (umhos/cm)* (ohms-cm) (mg/kg)* (mg/kg)* (mg/kg)*
1802053-001 B-1 @2.0' 430 7.96 - 1,200 - 46 66
1802053-002 B-9@2.5' 420 729 - 710 - 17 220
Method: ASTM D1498 | ASTM D4972 | ASTM D1125M ASTM G57 ASTM D4658M ASTM D4327 ASTM D4327
Reporting Limit: - - 10 - 50 15 15
13-Feb-2018 | 13-Feb-2018 - 15-Feb-2018 - 13-Feb-2018 13-Feb-2018

0

Ghéryl McMillen
Laboratory Director

* Results Reported on "As Received" Basis

N.D. - None Detected

Quality Control Summary - All laboratory quality control parameters were found to be within established limits
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This software is licensed to: BSK Associates CPT name: CPT-01

CPT basic interpretation plc
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  14.00 ft Fill weight: N/A SBT | d
Fines correction method: BR&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes legen
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Earthquake magnitude M,:  6.52 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only i : . . §
peakgroiind acceleration  0.50 Use fill: No Limit depth applied: No @ 2 Organic tnatenal [ 5. sitty sand to sa?dy sit [@ 8. Very stlff sand to.
Depth to water table (insitu): 15.00 ft Fill height: N/A Limit depth: N/A I 3. Clay tosilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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Project file: P:\Livermore\Active\G1723811L - Liberty Union High School Campus\Data\CPT data and Liq. Analysis\Liberty HS.clq



This software is licensed to: BSK Associates

CPT name: CPT-01

CRR plot

Depth (ft)
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CRR & CSR

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.52

Peak ground acceleration: 0.50

Depth to water table (insitu): 15.00 ft

Depth (ft)
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0s 1
Factor of safety

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:
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15 2,

14.00 ft

3

2.60

Based on SBT
No

N/A

LPI

14+

10

Fill weight:

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

5 15
Liquefaction potential

Sands only
No
N/A

20

Depth (ft)

Vertical settlements Lateral displacements

2 21
4 4
6 6
8 8
10 10
12 124
14 144
16 16
B, 18
20 204
224 2
24 £ 241
26 5 ‘g 26
28 8 28
30 304
32 32
344 34
361 36
38 38
40 40
424 42
I e o 44
46 46
48 48]
50 T T T T 50
0 01 0.2 0.3 0.4 1}
Settlerrent (in) Displacement (in)
F.S. color scheme LPI color scheme
B Almost certain it will liquefy [ Very high risk
[ Very likely to liquefy [ High risk
|:| Liquefaction and no liq. are equally likely D Low risk
@ unlike to liquefy
[ Amost certain it will not liquefy
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This software is licensed to: BSK Associates

CPT name: CPT-02

CPT basic interpretation plc

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
Sand
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4 i 41 Clay
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qt (tsf) Rf (%) 1c(SBT) SBT (Robertson et d. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  14.00 ft Fill weight: N/A SBT | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Earthquake magnitude M,:  6.52 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only i : . . §
peakgroiind acceleration  0.50 Use fill: No Limit depth applied: No @ 2 Organic tnatenal [ 5. sitty sand to sa?dy sit [@ 8. Very stlff sand to.
Depth to water table (insitu): 15.00 ft Fill height: N/A Limit depth: N/A I 3. Clay tosilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: BSK Associates

CPT name: CPT-02

CRR plot
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.52

Peak ground acceleration: 0.50

Depth to water table (insitu): 15.00 ft
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This software is licensed to: BSK Associates

CPT name: CPT-03

Cone resistance

Friction Ratio

CPT basic interpretation plc

Pore pressure

SBT Plot Soil Behaviour Type
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.): ~ 14.00 ft Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  6.52 Unit weight calculation:  Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.50 Use fill: No Limit depth applied: No
Depth to water table (insitu): 15.00 ft Fill height: N/A Limit depth: N/A
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B 3. Clay tossilty clay [ 6. Clean sand tossilty sand [[] 9. Very stiff fine grained
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This software is licensed to: BSK Associates

CPT name: CPT-03

CRR plot

Depth (ft)

0 U.IZ ' 0.14 ’ 0.6
CRR & CSR

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.52
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This software is licensed to: BSK Associates

CPT name: CPT-04

CPT basic interpretation plc

SBT Plot Soil Behaviour Type
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Depth to water table (insitu): 15.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: BSK Associates

CPT name: CPT-04
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This software is licensed to: BSK Associates CPT name: CPT-05

CPT basic interpretation plc

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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Peak ground acceleration: ~ 0.50 Use fill: No Limit depth applied: No . .
Depth to water table (insitu): 15.00 ft Fill height: N/A Limit depth: N/A I 3. Clay tosilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
CLiq v.2.1.6.5 - CPT Liquefaction Assessment Software - Report created on: 3/5/2018, 11:13:28 AM 38

Project file: P:\Livermore\Active\G1723811L - Liberty Union High School Campus\Data\CPT data and Lig. Analysis\Liberty HS.clq



This software is licensed to: BSK Associates

CPT name: CPT-05
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D1.0 INTRODUCTION

Thisreport presentsthe geologic and seismic hazards assessment prepared in accordance with the 2016
California  Building Code (0GBCO), OCR Title 24, (hapters 16A and 18A requirements for a
Geotechnical/ Engineering Geologic Report. The assessment was performed in conformance with the
California Geological Survey (OGS Note 48 (2013).

D1.1  Purpose and Scope of Services

The purpose of the geologic and seismic hazards assessment isto provide the Qient with an evaluation of
potential geologic or seismic hazards that may be present at the site or due to regional influences. BK
Associate’s (BX) scope of services for this assessment included the following:

1. Review of published geologic literature, and current investigation at the site;
2. Bvaluation of the data collected and preparation of geologic cross sections;
3. Bvaluation of potential geologic hazards affecting the site; and

4. Determination of Ste Oass and code-based seismic design parameters.

The observations and conclusions presented in this report spedfically exclude the assessment of
environmental characteristics, particularly those involving hazardous substances, and a high-pressure
pipeline risk evauation.

D1.2 Ste Location

As shown on the Area Topographic Map, Figure D-1, Liberty High Shool (Ste) islocated at 850 2™ Sreet
in Brentwood, Gontra Costa County, California. A map of the Ste is shown onthe Ste Flan, Fgure D-2.

The Ste coordinatesare approximately:

Latitude 37.9358°N Longitude 121.6914°W

The school islocated in an area with residential and commercial properties.

D1.3 Ste Topography

The project areaisgenerally low relief with an elevation of approximately 70 to 75 feet.

D1.4 Groundwater Conditions

The Ste islocated within the Tracy sub-basin of the San Joaquin groundwater basin (CDWR, 2003). Free
groundwater wasobserved in the borings performed for our concurrent geotechnical investigation for the
campus expansion between depths of approximately 15 and 23 feet below the ground surface (BGS. The
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estimated groundwater depth measured in the cone penetration test (CPT) probes advanced at the Ste
concurrently with our recent borings ranged from about 15 to 20 feet BGS According to the Seismic
Hazard Zone Report for the Brentwood Quadrangle (OGS 2018b), historic high ground water at the Ste is
between 10 and 20 feet. It should be noted that groundwater levels can fluctuate several feet depending
on factors such as seasonal rainfall, groundwater withdrawal, and construction activities on this or

adjacent properties.
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D20 GEOLOGCSEITING

The Steislocated in the California Deltaregion of the Great Valley geomorphic province near the eastern
boundary of the Goastal Ranges geomorphic province. The Great Valley is a 400-mile long, low-relief,
aluvial plain which runs north-south through California. The valley contains alluvial sedimentswhich have
been deposited almost continuously for the past 160 million years. The Steislocated inthe upland region
of the southwest portion of the San Joaquin Rver Delta complex. To the west, the area transitionsto the
Goastal Ranges province that is characterized by northwest trending ridges and valleys that are typically
highly folded with numerous faults (OGS 2002).

As shown on the Geologic Map, Fgure D-3, the Ste is mapped as Quaternary alluvium, which includes
alluvial gravel, sand, silt, and clay of valley areas; specifically, the authors map the area as alluvial loam
(Dibblee and Minch, 2006).

Nearby active faultsinclude the Greenville Fault zone located approximately 9 milessouthwest of the Ste,
the Concord Fault located approximately 16 miles west of the Ste, the Las Positas Fault located
approximately 17 miles south of the Ste, and the Green Valley Fault zone located approximately 24 miles
northwest of the Ste.

D2.1  Qubsurface Conditions

Qubsurface conditions are described in the 2018 geotechnical investigation report prepared by BKand to
which this geologic and seismic hazards report is appended. The Ste was the subject of a current field
investigation of nine hollow-stem auger borings which ranged in depth from approximately 5 to 25 feet
BGS and five CPTs completed to a depth of approximately 50 feet BGS The underlying stratigraphy
consists predominantly of clay and silty clay. Minor silty sand (loose to medium dense) and sandy silt (firm
to hard) layers were observed in the upper 20 feet in borings.

The Geologic Gross Sections, shown on Fgure D-4, present the current surface topography and the
subsurface conditionsinferred from the current borings and CPTs performed at the Ste.
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D3.0 GEOLOGC HIMICHAZARDS

The types of geologic and seismic hazards assessed include surface ground fault rupture, liquefaction,
seismically induced settlement, slope failure, flood hazards, and inundation hazards.

D3.1  Fault Rupture Hazard Zonesin California

The purpose of the Alquist-Priolo Geologic Hazards Zones Act, as summarized in CDMG Soecial Publication
42 (SP 42) (Bryant and Hart, 2007), isto "prohibit the location of most structures for human occupancy
across the traces of active faults and to mitigate thereby the hazard of fault-rupture." Asindicated by SP
42, "the Sate Geologist is required to delineate ‘Earthquake Fault Zones' along known active faults in
California. Gties and counties affected by the zones must regulate certain development ‘projects’ within
the zones. They must withhold development permits for sites within the zones until geologic
investigations demonstrate that the sites are not threatened by surface displacement from future
faulting.”

The Ste is within the Brentwood 7.5 Minute Quadrangle in Contra Costa County. Alquist-Priolo
Earthquake Fault Zones have not been prepared for this quadrangle. As shown on the Alquist-Priolo
Earthquake Fault Zone Map, Figure D-5, the closest Fault-Rupture Hazard Zone is associated with the
Greenville fault zone located approximately 9% miles southwest of the Ste (CODMG, 1982).

D3.2 Jate of California Seismic Hazard Zones (Liquefaction and Landslides)

Zones of Required Investigation, referred to as "Seismic Hazard Zones' in OCR Article 10, Section 3722,
are areas shown on Seismic Hazard Zone Maps where site investigations are required to determine the
need for mitigation of potential liquefaction and/ or earthquake-induced landslide ground displacements.

The Ste is not located in an Earthquake-Induced Landdlide Hazard Zone. The Ste is, however, partially
located in a state-delineated Liquefaction Hazard Zone, as shown on the Liquefaction Hazard Zone Map,
Fgure D-6 (OGS 2018).

The results of our liquefaction analyses are presented in the section titled “Soil Liquefaction” of the
geotechnical report.

D3.3 Sope Sability and Potential for Sope Failure

The Ste and surrounding area are of low relief; therefore, we condude that the risk of landdliding within
the Ste isnegligible.
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D3.4 Hood and Inundation Hazards

An evaluation of flooding at the Ste includesreview of potential hazards from flooding during periods of
heavy precipitation and flooding due to a catastrophic dam breach from up-gradient surface
impoundments.

D3.4.1 Hood Hazards

Federal Emergency Management Agency (FEMA) flood hazard data was obtained to present information
regarding the potential for flooding at the Ste. As shown on the FEMA Hood Hazard Map, Figure D-7,
according to FEMA Hood Hazard Map Layer (Panel 0601300362G), dated 3/21/2017, the Steliesin Zone
Xoutside of the 100-year floodplain.

D3.4.2 Inundation Hazards- Dams

According to GIS data obtained from California Emergency Management Agency (Cal-BMA), the Los
Vaqueros Reservoir is located near the Ste; however, the Ste is outside of the inundation zone (Dam
Inundation GlSdata from Cal-BMA, dated 2013).

D3.5 Volcanic Hazards

According to the United Sates Geological Survey (USGS) Bulletin 1847, the Ste isnot located in an area
that would be subject to hazards from volcanic eruptions (Miller, 1989).

D3.6 Corrosion

Please refer to the section titled “Corrosivity Results’ in the geotechnical report for discussion of the
corrosivity of the Ste soils.

D3.7 Expansive Soils

Asdiscussed in the geotechnical report, the near-surface soils encountered within the current borings at
the Ste consist of lean clay which exhibits a moderate expansion potential.

D3.8 (Contra Costa County General Plan and Safety Hement

The Safety Bement of the Contra Costa County General Plan (2004) mapsthe Ste asin an area of generally
moderate to low liquefaction potential.
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D3.9 Tsunami Hazard

According to the Tsunami Inundation Map for Emergency Planning (Cal-BMA, 2009), the Steisnot located
in a Galifornia Sate Tsunami Hazard Zone.

D40 SHSMICHAZARD ASSESSVIENT
D4.1  Seismic Source Deaggregation

FHgures D-8 and D-9, Regional Fault Map and Local Fault Map, respectively, present the major faults that
may impact the Ste in the future. Seismically-induced ground motion at a site can be caused by
earthquakes on any of the sources surrounding the site. Deaggregation of the seismic hazard was
performed using the USGS Unified Hazard Tool. The deaggregation determination, at the maximum
considered earthquake hazard level, results in distance, magnitude, and epsilon (ground-motion
uncertainty) for each source that contributesto the hazard.

Results of the deaggregation based on a probabilistic model developed by the USGS (Dynamic:
Gonterminous U.S 2008 (v3.3.1)) indicatesthat the most extreme seismic source that contributesto the
peak ground acceleration is from a rupture of multiple segments of the Calaveras fault. The modal
magnitude of 6.52 at adistance of 23 km is consistent with the general design earthquake ground motion.
For liquefaction and seismic settlement calculations, a magnitude of 6.52 should be used.

D4.2 Historical Seismicity

The project Ste and its vicinity are located in an area characterized by high seismic activity. A number of
large earthquakes have occurred within the Ste region during historic time (since 1800). The Historical
Earthquake Map, Figure D-10, presents earthquake magnitudes of significant earthquakes based on the
National Seismic Hazard Model (NSHM) Earthquake Catalogs. This earthquake catalog is for the Western
United Sates and provides a listing for all known M > 2.5 earthquakes. Some of the significant regional
earthquake eventsinclude the 1980 M5.8 Livermore earthquake located approximately 7 miles southwest
of the Ste, the 1868 M6.8 earthquake that originated on the Hayward Fault approximately 28 miles
southwest of the Ste, and the 1892 M6.6 Dunnigan Hills earthquake located approximately 36 milesnorth
of the Ste.

In March 2015, scientists and engineers released a new earthquake forecast for the Sate of California
which was compiled by the USGS the Southern California Earthquake Center, and the GGSwith support
from the California Earthquake Authority (Field et al., 2014). It updates the earthquake forecast made for
the greater San Francisco Bay Area by the 2007 Working Group for California Earthquake Probabilities.
According to this recent study, there is a 72 percent probability that one or more magnitude M6.7 or
greater earthquakes will occur in the San Francisco Bay Area within the next approximately 30 years
(between 2014 and 2044). As has been demonstrated recently by the 1989 (M6.9) Loma Prieta, the 1994
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(M6.7) Northridge, and the 1995 (M6.9) Kobe earthquakes, earthquakes of this magnitude range can
cause severe ground shaking and significant damage to modern urban environments.

D4.3 Earthquake Ground Motion, 2016 California Building Code
D4.3.1 Stedass

Based on Section 1613A.3.2 of the 2016 CBC, the Ste shall be classified as Ste Qass A, B, G D, Eor Fbased
on the site soil properties and in accordance with Chapter 20 of ASCE 7-10. The average shear wave
velocity of the upper 50 feet wasinterpreted from the CPTtest hole data using CPeT-IT v.2.0 developed
by Geologismiki. This program correlates CPT data to shear wave velocity using correlations based on
Lunne, Robertson, and Powell (1997). The time-weighted average of the shear wave velocity of the upper
50 feet for each CPT test hole was calculated as per ASCE7-10 equation 20.4-1, and then extrapolated to
a depth of 100 feet following Boore (2004) as presented in Wair et al. (2012). The average shear wave
velocity of the upper 100 feet for the 5 CPTtest holesis623 feet per second. Therefore, as per Table 20.3-
1 of ASCE7-10, the Ste isQass D (Siff soil). See attached supporting calculations which present the CPeT-
IToutput spreadsheets with the time-weighted averaging columns added (yellow highlighting).

D4.3.2 Seismic Design Qriteria

The 2016 CBC utilizes ground motion based on the Rsk-Targeted Maximum Considered Earthquake
(MCB). The Risk-Targeted MCE is defined in the 2016 CBC as the most severe earthquake effects
considered by this code, determined for the orientation that results in the largest maximum response to
horizontal ground motions and with an adjustment for targeted risk. Ground motion parameters in the
2016 CBCare based on ASCE7-10, Chapter 11.

The USGShas prepared maps presenting the Risk-Targeted MCE spectral acceleration (5% damping) for
periods of 0.2 seconds (S) and 1.0 seconds (S). The values of Ssand S can be obtained from the USGS
Ground Motion Parameter Application available at:

http://earthquake.usgs.gov/ desgnmaps/us/ application. php.

Table D-1 presents the spectral acceleration parameters produced for Ste Qass D by the USGS Ground
Motion Parameter Application and Chapter 16 of the 2016 CBCbased on ASCE7-10.
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TABLED-1
SPECTRAL ACCHERATION PARAMETERS

RSKTARGETED MAXIMUM OONS DERED EARTHQUAKE

Qiteria Value Reference
MCEMapped ectral Acceleration (g) $=1.500 S$=0.510 |USGSMapped Value
Ste Coefficients (Ste Aass D) F.=1.000 F=1.500 |ASCETable11.4
Ste Adjusted MCE Spectral Acceleration (g) Sus=1.500 |[Su1=0.764 |ASCEEguations11.4.1-2
Design Yoectral Acceleration (g) $s=1.000 |S$1=0.510 |[ASCEEjuations11.4.34

D4.3.3 Sismic Design Category

The long period spectral response acceleration coefficient, S, islessthan 0.750g. Therefore, as per Table
11.6-1 of ASCE7-10, the Ste liesin Seismic Design Category D, based on Rsk Category |lI.

D4.3.4 Geometric Mean Peak Ground Acceleration

As per Section 1803A.5.12 of the CBC, peak ground acceleration (PGA) utilized for dynamic lateral earth
pressures and liquefaction, shall be based on a site-specific study (ASCE7-10, Section 21.5) or ASCE7-10,
Section 11.8.3. The USGS Ground Motion Parameter Application, based on ASCE 7-10, Section 11.8.3,
produced the values shown in Table D-2 based on Ste Qass D.

TABLED-2

GEOMETRICMEAN PEAK GROUND ACCH ERATION
MAXIMUM CONSDERED EARTHQUAKE

Qriteria Value Reference
Mapped PGA (g) PGA =0.500 USGSMapped Value
Ste Coefficients (Ste Aass D) Frea=1.000 ASCETable 11.8-1
Geometric Mean PGA (g) PGAw=0.500 ASCEEquation 11.8-1

D4.4 Sismically Induced Ground Failure

D4.4.1 Liquefaction

Liquefaction is a condition where saturated, granular soils undergo a substantial loss of strength and
deformation due to pore pressure increase as aresult of cydicstress application induced by earthquakes.
It isgenerally accepted that the four following conditionsneed to be met in order for liquefaction to occur

during ground shaking:

e The subsurface soilsare in arelatively loose state,
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e The soilsare saturated,
¢ The soilshave low plasticity, and
e Ground shaking isof sufficient intensity to act as a triggering mechanism.

When liquefied, the soil acquires mobility sufficient to permit both horizontal and vertical movementsif
the soil is not confined. Soils most susceptible to liquefaction are loose, dean, uniformly-graded silt and
fine sand, as well as some lean day deposits. In addition, after soil liquefies, dissipation of the excess pore
pressures can produce volume changes within the liquefied soil layer, which can result in ground surface
settlement.

The Ste is underlain by alluvial soils consisting of primarily of lean day with layers of silt and sand
(sometimesloose) throughout the observed depth. Based on our analysis, we conclude that liquefaction-
induced settlement of some of the sand and silt layers to be a minor hazard at the Ste. The results and
discussion of our liquefaction analysesare presented in the “Soil Liquefaction” section of the geotechnical
report.

D4.4.2 Lateral Soreading

Lateral spreading is a potential seismic hazard commonly associated with liquefaction where extensional
ground cracking and settlement occur asaresponse to lateral migration of subsurface liquefiable material.
This phenomenon typically occurs adjacent to free faces, such as slopesand creek channels. Liquefaction-
induced settlement is considered to be a minor hazard at the Ste (see above section for additional
discussion). In addition, there are no free facesin the vicinity of the Ste and the depth to the potentially
liquefiable layers identified in our CPTs (refer to Appendix C of the geotechnical report) is significant;
therefore, the potential for lateral spread to occur at the Ste is considered to be low.

D4.4.3 Dynamic GCompaction (Seismic Settlement)

Another type of seismically-induced ground failure, which can occur as a result of seismic shaking, is
dynamic compaction (seismic settlement). This phenomenon typically occurs in unsaturated, loose
granular material or uncompacted fill soils. Due to the composition and apparent relative density of the
soils above the water table within the maximum depth of our exploration, we estimate settlements on
the order of less than % inch due to dynamic compaction/seismic settlement. These settlements are
shown on the CPT liquefaction plotsin Appendix Cof the geotechnical report.

B=K



Geologic and Sismic Hazards Assessment Report BXProject No. G17-238-11L
Liberty High School Campus Expansion March 7,2018
Brentwood, California 10

D5.0 REHRENCES

ASCE7-10 (2010), Minimum Design Loads for Buildings and Other Sructures, ASCE Sandard ASCH SH 7-
10.

Boore, D.M. (2004), Estimating Vs(30) (or NEHRP Ste Oasses) from Shallow Velocity Models (Depths <30
m), Bulletin of the Seismological Society of America, Vol. 94, No. 2, pp. 591-597.

Bryant, W.A, and Hart, EW. (2007), Fault-Rupture Hazard Zones In California, Alquist-Priolo Earthquake
Fault Zoning Act, With Index to Earthquake Fault Zones Maps, Interim Revision 2007, California
Geological Survey, Soedial Publication 42.

California Building Code (CBC, 2016), also known as the California Code of Regulations (CCR), Title 24,
Parts 2, Volume 2, Galifornia Building Sandards Commission.

California Department of Water Resources (CDWR 2003), California's Groundwater - Bulletin 118, update
2003, https://www.water.ca.gov/ Programs/ Groundwat er-Management/Bulletin-118.

California Division of Mines and Geology (CDMG, 1982), Official map of Alquist-Priolo Earthquake Fault
Hazard Zones, Tassajara Quadrangle: California Division of Mines and Geology, scale 1:24,000.

California Emergency Management Agency (Cal-BMA, 2009), Tsunami Inundation Map for Emergency
Hanning, duly 1, 2009.

Cdlifornia Geological Survey (OGS 2018), Earthquake Zones of Required Investigation, Brentwood
Quadrangle, scale 1:24,000.

California Geological Survey (OGS 2018b), Seismic Hazard Zone Report for the Brentwood 7.5-Minute
Quadrangle, Contra Costa County, California, Seismic Hazard Zone Report 124.

California Geological Survey (OGS 2013), Note 48, Checklist for the Review of Engineering Geology and
Seismology Reports for California Public Schools, Hospitals, and Essential Services Buildings,
October 2013.

California Geological Survey (OGS 2002), Note 36, California Geomorphic Provinces, Revised 12/2002.

Contra (Costa  CGounty General Pan Safety Hement (2004), http://www.co.contra-
costa.ca.us/ 4732/ General-Plan.

Dibblee, T.W., and Minch, JA. (2006), Geologic map of the Antioch South & Brentwood quadrangles,
Gontra Costa County, California: Dibblee Geological Foundation, Dibble Foundation Map DF

193, scale 1:24,000.
1 Q.



Geologic and Sismic Hazards Assessment Report BXProject No. G17-238-11L
Liberty High School Campus Expansion March 7,2018
Brentwood, California 11

Federal Emergency Management Agency (FEMA), FEMA National Hood Hazard Layer, Panel
0601300362G, 3/21/2017.

Held, EH., and the 2014 Working Group on California Earthquake Probabilities (2015), UCERF3: A new
earthquake forecast for California’s complex fault system: U.S Geological Survey 2015-3009.

Jennings, GW., and Bryant, W.A. (2010), Fault Activity Map of California. California Geological Survey,
Geologic Data Map No. 6, 1:750,000.

Lunne, T., Robertson, P.K, and Powell, JJM. (1997), Cone Penetration Testing in Geotechnical Practice,
Blackie Academic/ Routledge Publishing, New York.

Miller, CD. (1989), Potential Hazards from Volcanic Eruptionsin California, U. S Geological Survey Bulletin
1847.

Petersen, M.D., Frankel, A.D., Harmsen, SC, Mueller, CS, Haller, KM., Wheeler, RL, Wesson, RL, Zeng,
Y., Boyd, O.S, Perkins, D.M., Luco, N., Reld, EH., Wills, CJ, and Rukstales, KS (2008),
Documentation for the 2008 Update of the United Sates National Seismic Hazard Maps: U.S
Geological Qurvey Open-Fle Report 2008-1128, 61 p.

Sate Water Resources (ontrol Board, GeoTracker GAMA  (GeoTracker, 2015),
https://geotracker.waterboards.ca.gov/gama/.

United Sates Geological Survey (USGS 2008), 2008 Interactive Deaggregations,
https:// geohazards.usgs.gov/ deaggint/ 2008/ .

United Sates Geological Survey (USGS), 2014 National Seismic Hazard Model (NSHM) Catalogs,
https://github.com/usgs/ nshmp-haz-catalogs/ tree/ master/ 2014

Wair, B.R, Dedong, JT., and Shantz, T. (2012), Guidelines for Estimation of Shear Wave Velocity Profiles,
PER Report 2012/08.



Approximate Scale
1in. = 1 mile ;
0 1 mi

AVEMUE

5 AVENIE o
T

N
-

——— - __.._ =

%

e e e

¢ Ui
b

Reference: United States Geological Survey, 1984, Brentwood
Quadrangle, California - Contra Costa Co., 7.5 Minute Series, scale
1:24,000.

‘The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
Gocument is not intended for use as a land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation s at the sole risk of the party using o misusing the information.

ASSOCIATES

PROJECT NO. G17-238-11L

DRAWN: 2/23/2018

DRAWN BY: R. Renedo

AREA TOPOGRAPHIC MAP

FIGURE

CHECKED BY: M. Cline

FILE NAME: Topo Map

Campus Expansion
Liberty High School
850 2 Street
Brentwood, California

D-1




Approximate Scale

o 1in. = 200 feet 200 ft

Concession/ticket
booth & restrooms’

Relocatables

Aquatics building

Operationé &
New pool location maintenance buildings

References: 1. https://www.google.com/earth, LEGEND

“ ¥ i B 1
i?;riijétsozgzgsg}?z:;y Quattrocchi Kwok _.|_ Approximate Boring Location (with approximate depth), BSK (2018)

CPT-1
—+— Approximate Cone Penetrometer Test Location (with approximate depth), BSK (2018)

AA’ Cross section line (see Figure D-4)

‘The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
Gocument is not intended for use as a land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation s at the sole risk of the party sing or misusing the information.

PROJECT NO. G17-238-11L SITE PLAN FIGURE
DRAWN: 2/23/2018
DRAWN BY: R.Renedo D_2
CHECKED BY: M. Cline Campus Expansion
ASSOCIATES |rename: siepian ey Fon Sohool
Brentwood, California




roxim |

1in. = */2 mile 05 mi

N Dy =
twood

-
Reference: Dibblee, T.W., and Minch, J.A., 2006, Geologic map of the LEGEND

Antioch South & Brentwood quadrangles, Contra Costa County, California: _—_—= =
Dibblee Geological Foundation, Dibblee Foundation Map DF-193, scale af - Surficial sediments - Manmade artificial fill for dam (Holocene)
1:24,000. Qa - Surficial sediments - Alluvial gravel, sand and silt/clay of valley areas and flood
plains (Holocene)
QI - Surficial sediments - Alluvial loam of valley areas (Holocene)
Qc - Surficial sediments - Alluvial clay of valley areas (Holocene)
Qoa - Older surficial sediments - Dissected older alluvial deposits (late Pleistocene)
Tkm/Tkn - Kreyenhagen Formation - marine clastic, lithified sandstone and shale
The information included on this graphic representation has been compiled from a variety of sources (m iddle Eoce ne)
T e e e o o o mleametin T Tds - Domengine Sandstone - marine clastic, lithified sandstone (middle Eocene)
Conemeton Scign document. T tse o msuse of he fommaton conancd on v’ aaph Tmge/Tmgd/Tmgc/Tmga - Meganos Formation - marine clastic, lithified sandstone
representation is at the sole risk of the party using or misusing the information, and shale (m|dd|e to early Eocene)

PROJECT NO. G17-238-11L GEOLOGIC MAP FIGURE
DRAWN: 2/23/2018

DRAWN BY: R. Renedo D -3
CHECKED BY: M. Cline Campus Expansion

Liberty High School
850 2 Street
Brentwood, California

ASSOCIATES

FILE NAME: Geologic Map




Elevation (feet)

LEGEND
|] Soil boring location

~ - Unit contact

X Groundwater level

north
150.

«—CPT5

Proposed bleacher area

i
[
|

GEOLOGIC CROSS SECTION A-A'

©

i o

i !

A
south
J Proposed new
o building location
x

L———ie—B6

Elevation (feet)
8
|

Quaternary
alluvium

ean GUAY with sand (G|
sandy lean CLAY (cL3 12

clay and sity day|

MH = tean claY ©L) [ [

I1 00

I200

B B
west GEOLOGIC CROSS SECTION B-B' east
3
00_| 4 B @
| ! Proposed new building location |
! |
\ |
T
e o o LAY
50_] "2l ean éLav 1) ! with mucu”ﬂ
| <l an sty ciay
Quatemary
alluvium
0 5o 100 Us0 hoo hso 300

Horizontal distance (feet)

I300

I400

500 800
Horizontal distance (feet)
[} c
west GEOLOGIC CROSS SECTION C-C’ east
&
o Proposed new £
100_] - - building location &
* Proposed relocatable 0 {
3 S 1 “bulldinglocation” fromananss A jerasennes *
& i : i ik :
< cay and sity oo SiyTsandy fean LAY (G0
S 41 . i=2H cmvey cravELwn sna cey [ S and sy oy
@ 50_] | ean cLay c1) - =Sy
w clay and sitty clay | clay and silty clay
i 3:H =zsandland sandy sit
clay and any o] Quaternary ety andisity ciay
iy’ alluvium
|50 100 I1 50 500 |250 I300 50 400
Horizontal distance (feet)
| PROJECT NO. G17-238-11L | GEOLOGIC CROSS SECTIONS FIGURE

ASSOCIATES

DRAWN: 2/19/2018
DRAWN BY: R. Renedo

CHECKED BY: M. Cline
FILE NAME: Cross Sections|

Campus Expansion
Liberty High School
850 2™ Street
Brentwood, California

D-4




= By Break

akle ¥

Approximate Scale

1in.= 3 miles

0 3 mi
| - &
fnal Park

L rentwood

Lakas
Golf
Club
Eranbwocd
Goll
Club

Desr Valey

T o

Yakay

nal Fark

B thel l=lard

R -~ Bacon lsland Mudrad
* Eland
. . i "
Site location .
| Woodwand
- ks kel
N S ( -
)’ na Lang
DEcovery Bay /

Califarnia-Delta-Hwy

Vichoria
Iskard
Byron

vy 00se

. o lifon
7 Zawrt
1= 8] 1
| LieEh [
Vasco Hills a1 % % r
& ' Y
&
p
i = |
Vassi L
Coves 5 |
[
- |
o 1
1 [ L~ el
Y
e T L Bethany Reaeivt
P2 State Fec Ama

References: 1. California Division of Mines and Geology, 1982, Official map of Alquist-Pri-
olo Earthquake Fault Hazard Zones, San Juan Bautista Quadrangle: California Division of
Mines and Geology, scale 1:24,000. 2. California Division of Mines and Geology, 1982,
Official map of Alquist-Priolo Earthquake Fault Hazard Zones, Hollister Quadrangle:
California Division of Mines and Geology, scale 1:24,000.

‘The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
Gocument is not intended for use as a land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation s at the sole risk of the party using o misusing the information.

LEGEND

—— Accurately located

- = = Approximately located
Concealed

Inferred

[} Earthquake Fault Zone

PROJECT NO. G17-238-11L

FIGURE
ALQUIST-PRIOLO EARTHQUAKE

—
\

DRAWN: 2/19/2018

FAULT ZONE MAP

DRAWN BY: R. Renedo

CHECKED BY: M. Cline

D-5

Campus Expansion

FILE NAME: APFZ Map

ASSOCIATES

Liberty High School
850 2 Street
Brentwood, California




T " = s 7 T Lawmme g '

Approximate Scale

1in. = 1 mile
0

1mi|

Empire Ave — -

Grant St

Site location

]

= ———t—a
- - - - -

Eure ka Ave

Payre Ave

Reference: California Geological Survey, 2018, Earthquake
Zones of Required Investigation, Brentwood Quadrangle, scale
1:24,000. LEGEND

[ Liquefaction Hazard Zone

‘The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or waranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as @ land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information.

PROJECTNO.GI7206:11L | LIQUEFACTION HAZARDMAP |
DRAWN: 2/23/2018

DRAWN BY: R. Renedo D-6
CHECKED BY: M. Cline Campus Expansion
A S S O C I AT E S FILE NAME: Landslide Map legg())l ;',l?gtfec:tom

Brentwood, California




AE
J’/ -
%/ Sunset
- / Fark
Approximate Scale ) -
0 tin. = mie o " Grant-2t %
— — %
Mgk
1 A -
COL Wa s Farf Sy 2
yay S b
"’",'I,' » ] {
O >
Sunflo, L £ - =
- B 1 X [ ¢
£ 2
2 c T
c L 0
King o y ®n
2 2 3 b
i)
Jennifer St
vand Way
SanJose Ave - -
e TS Site location
&Y
Deer Cr
oLl e
% 5. Brentwood
=1 $
o ) = = Mot
gl X Central Blvd Dainty Ave ¥ Chestr
B BT
§ o0 e v 5.
= =3 (V! r Geen n (.»’x
f :- \ a3 VY Lali En-Dr l',,
T | £ . Ga
|2 McClamen Rd b 14
2 c Fark
= L]
|13
Veterans
: Park o e «
Balfour 5 Balfour -Rd
-
Q Walnut
Fark
%
Brentwood & P " Y
e - rmstrong Way 2
Golf Club " g-¥vay 7
p ’T;

Reference: FEMA National Flood Hazard Layer, Panels

06013C0354G and 06013C0362G, 3/21/2017.

The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as a land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information.

LEGEND
[] Zone AE. Areas with a 1% annual chance of flooding.
Base flood elevations determined.

[[] Zone AE. Areas with a 1% annual chance of flooding.
Regulatory floodway.

Zone X. Areas with 0.2% annual chance of flooding,
areas with 1% annual chance of flooding with average
depth less than 1 ft or with drainage areas of less that 1 mi2.

PROJECT NO.G17-238-11L

DRAWN: 2/28/2018

DRAWN BY: R. Renedo

FIGURE
FEMA FLOOD HAZARD MAP

D-7

CHECKED BY: M. Cline

FILE NAME: FEMA Flood
Map

ASSOCIATES

Campus Expansion
Liberty High School
850 2 Street
Brentwood, California




X N \ '-\‘
1 |1 aML 2 T
s : r
] \
Travis & A
Fairfield Fﬂo;:: %’) i
\ Approximate Scale [ z
1in.~ 10 miles . >
0 10 mi c
T — =

N\

Rz Vista

— A

ory

—_—
ingy BISIA

Fitts barg
Final

Arfioch O akley

8 ()

alad 2. 2
w .

i @

Richmond 2 ]
=
oy

o

Valnut \eek

%, M Diakils
1 State Pk

Cakland

San Francisco 3 Ramon

South San
Francisco

San Malgo

\ Bl |rn>\

Reference: Jennings, C.W., and Bryant, W.A., 2010, Fault Activity
Map of California, California Geological Survey, scale 1:750,000.

LEGEND
Quaternary Faults (Age)
—— <200 years (Historic)
—— <11,700 years (Holocene)
—— <700,000 years (Late Quaternary)

enc 5 ubject o change without netc. 35 ks o representaions o maAncs, xpres o <1,600,000 years (Quaternary)
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This

document is not intended for use as a land survey product nor is it designed or intended as a

construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information.

PROJECT NO. G17-238-11L REGIONAL FAULT MAP FIGURE
DRAWN: 2/19/2018
DRAWN BY: R. Renedo D_8
CHECKED BY: M. Cline Campus Expansion
A S S O C I AT E S FILE NAME: Regional Fault le%?é ;;ggtizrgool
Map Brentwood, California




o — 3 ] - " Rl el iy ey
- Arsa ot L
{ o Jarzey lsland Franks Tract
. hial oy Beltie| lsknd
Y ynly Fethe| |slard =

n Slough

Approximate Scale Antioch
i

1in. = 3 miles
Holland Tracl

e [ — | o ;» |

¢ Lone k
Conls Tree Golf F
O | S

Loma C O urss

\Z

Bl k
Dl e Regwnal Park aé
Pelise s >
Regonal Pak & E.’"‘
\s
—_
S and Croek

el ()Erentwond
Lakes

L Gok

L Clut

Site location

Discovery Bay

h ¥,
L 5 @ |
(7
P 5
T, s _
. . ¥ Bymon
| lan. Craak ’
-
h‘
Y Roumd Valay
” Risgional Park

> o . M
“a BLACK HILLS, @
o  Sgan 2
'3 Wy Mgy -9
E R -
o Phate, 3
! @(// Bymon
% A7 Airpon
"': 4 Croex
Vasco Hils Q;\‘
ar
Bymn

= T

5]

J Vi Varnal
Caves Prais

Reference: Jennings, C.W., and Bryant, W.A., 2010, Fault Activity
Map of California, California Geological Survey, scale 1:750,000. LEG EN D
Quaternary Faults (Age)

—— <200 years (Historic)
<11,700 years (Holocene)

—— <700,000 years (Late Quaternary)
<1,600,000 years (Quaternary)

The information Included on this graphic representation has been compiled from a varlety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as a land survey product nor is it designed or intended as
construction design document. The use or misuse of the information contained on this graphic

representation s at the sole risk of the party using or misusing the information.

PROJECT NO.G17-238-11L LOCAL FAULT MAP

DRAWN: 2/19/2018
DRAWN BY: R. Renedo D -9
Campus Expansion

CHECKED BY: M. Cline . )
ASSOCIATES |FLenNave: Local Fau Loy P9 Sohool
Map Brentwood, California




e A U 1892 o Elk Grove
XX x
>2< XXX Vacaville
Sh X% gr0n o !
Napa >§< a . 50X @ X
Approximate Scale X X
1in.~ 10 miles Travis Air
0 10m Fairfield FBC“;K: - Galt
™ X 5
k 9 y
1 X
X
X N
> X x X X Rio Vista
» X
o 2 g X, 1889 Lodi
. « Vallejo % X X Y
x &&x X
Benicia 8 )$§< X
X % X
X
X F'mﬁ].):( eXiles Martinez X F"B‘gt"—"';l » .
5l v tioch ;
i Oakley
San Rafael X AT Concord Xé s i
% x £
Richmond %% 2 X Clayton X Stockton
X x X @ ntwood
il Valley X X X x 2 X
14 x X Xwalnut Crrsv)i< X i
2 A-24 X¢ X
5 Mt Diable X X
% % )§sme Park % 980 X
X é@
X
Oakland
3 : X Xitar
San Francisco XX
As Tracy %
B :
Dublin = XX~ 1866
LEGEND % x
Earthquake Magnitude (Year) Pleasanton  Livermore X
X,
X 0-45 i 5% X% 2
@ :5-55 X X ><
X
. 55-6.5 Ffemnmt &X X§<><
1858 X X X
2 1986 X St X
65-7.5 City X % %
X X X X
2007
i I I|I|-|IJ @ g X
X Sclurces =sri, HERE Délorme, Intermap, increment P" Corp., GEBCO,
7.5 y USGS FAO NPS, NRCAN, GeoBase, IGN Kadaster NL Ordnance‘<
) % Sunnyvale ““X‘ "a an,>\METI Esri China (Hong Kong), smsstopo
X E diay, ¥ OpenStreetMap contributors, and the GIS User
X % Santa Clara . S a.Communlty :

Reference: National Seismic Hazard Model (NSHM)
Earthquake Catalogs, 2014 NSHM Catalogs, USGS,
https://github.com/usgs/nshmp-haz-catalogs.

The information included on this graphic representation has been compiled from a variety of sources
and is subject to change without notice. BSK makes no representations or warranties, express or
implied, as to accuracy, completeness, timeliness, or rights to the use of such information. This
document is not intended for use as  land survey product nor is it designed or intended as a
construction design document. The use or misuse of the information contained on this graphic
representation is at the sole risk of the party using or misusing the information,

PROJECT NO. G17-238-11L FIGURE

HISTORICAL EARTHQUAKE MAP
DRAWN: 2/27/2018

DRAWN BY: M. Cline

D-10

CHECKED BY: R. Renedo Campus Expansion

ASSOCIATES

Liberty High School
850 2™ Street
Brentwood, California

FILE NAME: Historic EQ
Map




No

O 0 N & U1 A W N =

Uy U R D RS BB B DD DWW WWWWWWWWNNNNNNNNNNIEBEER® B | B 5 & 3
AUl A WNKOU®OO®NOGGWSIBIEWNREKOOL®NOUV_WNIRBLEOO®NOULSDWNIEBELEO®OO®NOGULHLEWNIERO

Depth Thickness

(ft)
0.33
0.49
0.66
0.82
0.98
1.15
1.31
1.48
1.64

1.8
1.97
2.13

2:3
2.46
2.62
2.79
2.95
3.12
3.28
245
3.61
3.77
3.94

4.1
4.27
4.43
4.59
4.76
4.92
5.09
5225
Bl
5.58
5.74
5.91
6.07
6.23

6.4
6.56
6.73
6.89
7.05
7.22
7.38
7.55
7.71
7.87
8.04

8.2
8.37
8.53
8.69
8.86
9.02
9.19
9.35

In situ data
) qc (tsf)
0.33 451.8
0.16 343.5
0.17 268.8
0.16 161
0.16 88.4
0.17 60
0.16 64.2
0.17 64.4
0.16 54.9
0.16 59.2
0.17 49.4
0.16 44.7
0.17 41.3
0.16 39.5
0.16 35.1
0.17 29.4
0.16 24.6
0.17 21.4
0.16 18.2
0.17 16.2
0.16 149
0.16 13.2
0.17 10.7
0.16 9.7
0.17 10
0.16 11
0.16 10.2
0.17 9.5
0.16 9.2
0.17 9.6
0.16 9.5
0.16 10.7
0.17 10.5
0.16 10.3
0.17 9.8
0.16 8.2
0.16 7.2
0.17 7.5
0.16 6.8
0.17 6.6
0.16 6.6
0.16 7.4
0.17 8.2
0.16 10.1
0.17 11.9
0.16 12.1
0.16 119
0.17 11.7
0.16 11.8
0.17 112811
0.16 12.3
0.16 13.1
0.17 14.4
0.16 16.9
0.17 20
0.16 19.2

fs (tsf) SBTn

15
1.9
2.1
238

2
2.8
2.7
29
2.8

3
2.7
2.2
2.1
2.1
2.1
1.7
1.4
1.1
0.8
0.6
0.5
0.6
0.6
0.5
0.4
0.3
0.2
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.4
0.4
0.4
0.4
0.3
0.3
0.3
0.2
0.2
0.2

v LA A DM DM DM OO A DD DDLUV DA DN DD D DO YO YOO WO WO WO W W WO W L o o 0 o N N N

Ksbt
(ft/s)
0.00E+00
1.92E-02
4.90E-03
1.20E-03
1.71E-04
4.09E-05
1.97E-05
1.69E-05
1.33E-05
9.83E-06
8.62E-06
7.02E-06
6.23E-06
4.64E-06
3.49E-06
2.52E-06
2.10E-06
1.86E-06
1.88E-06
1.94E-06
1.56E-06
9.29E-07
5.29E-07
4.43E-07
6.46E-07
1.07E-06
1.84E-06
2.59E-06
2.29E-06
1.56E-06
1.35E-06
1.44E-06
1.50E-06
1.71E-06
1.71E-06
1.61E-06
1.10E-06
8.34E-07
4.77E-07
2.73E-07
2.19E-07
2.78E-07
4.60E-07
8.06E-07
1.22E-06
8.99E-07
5.87E-07
4.01E-07
3.96E-07
4.73E-07
6.16E-07
8.92E-07
1.58E-06
3.26E-06
5.56E-06
4.24E-06

0.00E+00
3.70E-01
8.78E-02
1.86E-02
2.24E-03
4.79E-04
2.33E-04
2.01E-04
1.60E-04
1.15E-04
9.62E-05
7.18E-05
6.04E-05
4.00E-05
2.69E-05
1.66E-05
1.17E-05
8.81E-06
7.72E-06
7.06E-06
5.08E-06
2.64E-06
1.30E-06
9.81E-07
1.44E-06
2.42E-06
4.11E-06
5.41E-06
4.68E-06
3.20E-06
2.92E-06
3.19E-06
3.42E-06
3.77E-06
3.47E-06
2.90E-06
1.78E-06
1.27E-06
7.02E-07
3.84E-07
3.17E-07
4.34E-07
8.39E-07
1.74E-06
2.99E-06
2.32E-06
1.50E-06
1.02E-06
1.01E-06
1.23E-06
1.66E-06
2.55E-06
5.05E-06
1.21E-05
2.26E-05
1.72E-05

CPT-1 Estimations

SPTN60 Con. Mod.
Cv (f2/9)  (piows/tt)

54
49
41
31
22
17
17
16
16
15
15
13
12
12

-
-

o U U U DA D DD DD WWWWWWWWW WA WWWWWWSADDNDUOOO U ON ®©®O

(tsf)
1215.64
1202.86
1119.29

966.49
821.98
731.11
739.75
742.72
754.18
729.69
696.84
638.66
604.95
538.56

482.6

412.2
348.17
295.98
256.87
226.61
203.25

177.6
153.35
138.35
139.57
141.74
139.27
130.75
127.84
127.69
134.58
138.66
142.24
137.88
126.98
112.37

101.5

94.84

91.92

87.59

90.26

97.57
113.77
134.63
152.68
160.92
159.87
158.36
159.17
161.78
167.68
178.26
199.61
231.69
253.94
252.87

Estimations

Su

Es (tsf) Go (tsf) (ts)

969.93
959.73
893.05
771.13
655.84
583.33
590.23
592.59
601.74
582.2
555.99
509.57
482.67
469.66
443.16
401.41
350.44
304.52
263.86
231.27
215.87
207.16
198.09
184.55
173.86
161.29
143.53
126.73
126.69
135.55
146.64
149.47
152.14
144.07
132.67
118.62
114.89
112.81
120.97
0

0

0
150.69
161.13
169.44
188.82
202.61
215.07
216.64
213.19
210.66
209.46
211.51
215.29
214.3
224.1

1215.64
1202.86
1119.29
966.49
821.98
731.11
739.75
742.72
754.18
729.69
696.84
638.66
604.95
588.64
555.43
503.1
439.22
381.66
330.7
289.85
270.56
259.64
248.27
231.3
217.91
202.15
179.9
158.83
158.78
169.89
183.79
187.33
190.68
180.57
166.28
148.67
144
141.39
151.62
159.77
171.34
177.44
188.86
201.95
212.37
236.66
253.94
269.55
271.52
267.19
264.03
262.53
265.09
269.83
268.59
280.88

0
0
0
0
0
0
0
0

4.26

3.9
3.64
3.21
2.98
2.75
2.46

2.1
1.78
1.51
1.31
1.16
1.04
0.91
0.78
0.71
0.71
0.72

O O O O ©O ©O © O O 0 © o

0.47
0.45
0.46

0.5
0.58

0.82
0.81
0.81
0.83
0.86

o o o o

Su
ratio

0
0

o ©o o ©o o ©

88.84
74.17
63.2
51.61
44.31
38.21
32.15
25.79
20.6
16.56
13.67
11.46
9.83
8.22
6.79
5.89
571
5.58

O O O O O ©O © ©O ©O © © o

2.45
2.27
2.29
2.42
2.75

3.55
3.44
3.39
3.37
3.43

o o o o

Thickness/
Vs (s)

0.00041019
0.00019993
0.00022022
0.00022305
0.00024186
0.00027248
0.00025494
0.00027034

0.0002525

0.0002567

0.0002791
0.00027438
0.00029954

0.0002858
0.00029422
0.00032846
0.00033087
0.00037712
0.00038131
0.00043275
0.00042156
0.00043034
0.00046759
0.00045593
0.00049909

0.0004877
0.00051698
0.00058459
0.00055028
0.00056525
0.00051149
0.00050662
0.00053355
0.00051603
0.00057135
0.00056869
0.00057785
0.00061958
0.00056314
0.00058287
0.00052973
0.00052056
0.00053611
0.00048794
0.00050556
0.00045074
0.00043514
0.00044874
0.00042082
0.00045073
0.00042675
0.00042796

0.0004525
0.00042213
0.00044955
0.00041375

Vs (ft/s) Ko Sensitivity

804.51
800.27
771.97
717.34
661.55
623.91
627.59
628.84
633.67

623.3
609.11
583.13
567.53
559.83
543.81
517.56
483.58
450.78
419.61
392.84
379.54

371.8
363.57
350.93
340.62
328.07
309.49

290.8
290.76
300.75
312.81
315.82
318.62
310.06
297.54
281.35
276.89
274.38
284.12
291.66
302.04
307.36

317.1
327.91
336.26
354.97

367.7
378.84
380.21
377.17
374.93
373.87
375.69
379.03
378.16
386.71

W W W Ww wo oo oo o o o

2.95
2.84
2.69
2.52
2.37
2.23

21
2.02
1.95
1.88

1.8
1.76
1.72

O O O O ©O ©O © O ©O © ©o o

1.37
1.36
1.37
1.39
1.43

1.56
1.56
1.56
1.55
1.55

o o o o

©O O 0o ©o © © © ©

1.44
1.35
1.35
1.35
1.37
1.28
1.23
1.19
1.24
1.35
1.54
1.79
1.79
1.57
1.35
1.38
1.74
2.36

O O O O O ©O © © O © © o

3.45
2.63
2.26
2.44
2.84

2.4
1.98
1.99
2.21
2.52

o o o o

10f6

Peak phi
°

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
920
91
92
93
94
95
96
97
98
929
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

9.51

9.68

9.84
10.01
10.17
10.34

10.5
10.66
10.83
10.99
11.16
11.32
11.48
11.65
11.81
11.98
12.14

12.3
12.47
12.63

12.8
13.06
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44

14.6
14.76
14.93
15.09
15.26
15.42
15.58
15.75
15.91
16.08
16.24

16.4
16.57
16.73

16.9
17.06
17.23
17.39
17.55
17.72
17.88
18.05
18.21
18.37
18.54

18.7
18.87
19.03

0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.26
0.06
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16

16.7
17.1
18.3
17.9
17.3
14.5
11
8.7
7.7
10.2
i3
12.1
15
17725
16.1
12.5
12.3
11.5
13.2
1.3
25,5
25.2
23.4
25.9
25.7
24.5
24.4
24.9
25.4
26
26.3
26
26.6
27.6
28.5
29
2223
29.1
29
30.8
33.4
35.4
34.6
34
&3
32.4
32.1
30.6
30.2
29.6
29.4
30.1
311
315
32.9
34.9
40.9
39.9
34.4

0.3
0.4
0.4
0.4
0.3
0.3
0.2
0.3
0.4
0.7
0.7
0.7
0.7
0.7
0.7
0.5
0.4
0.9

1.1
1.2
i3
i3
i3
1.2
2
1.1
.2
1.2
1.3
1.2
i3
i3
L4
185
1.5
1.5
14
1.4
15
1.6
15
1.4
14
1.5
85
L4
i3
i3
1.2
1.2
1.1
1.1
.2
.2
1.3
1.3
1.4
L4
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2.27E-06
1.48E-06
1.36E-06
1.55E-06
1.34E-06
1.06E-06
4.32E-07
1.43E-07
5.66E-08
5.02E-08
6.40E-08
1.06E-07
1.88E-07
2.57E-07
2.46E-07
2.04E-07
9.88E-08
6.53E-08
4.66E-08
1.31E-07
2.44E-07
3.59E-07
3.47E-07
3.68E-07
4.04E-07
4.10E-07
3.86E-07
3.99e-07
3.81E-07
4.04E-07
3.87E-07
3.92E-07
3.70E-07
3.71E-07
3.70E-07
3.76E-07
3.99E-07
4.13E-07
4.35E-07
4.71E-07
5.77E-07
6.93E-07
7.78E-07
7.12E-07
6.14E-07
5.54E-07
5.32E-07
5.25E-07
5.14E-07
5.08E-07
5.58E-07
6.24E-07
6.76E-07
7.08E-07
7.26E-07
9.68E-07
1.09E-06
9.90E-07
7.66E-07

8.68E-06
5.57E-06
5.22E-06
6.00E-06
4.79E-06
3.23E-06
1.04E-06
2.73E-07
1.04E-07
1.02E-07
1.51E-07
2.88E-07
5.96E-07
8.93E-07
8.07E-07
5.90E-07
2.52E-07
1.70E-07
1.28E-07
4.97E-07
1.15E-06
1.94E-06
1.88E-06
2.01E-06
2.24E-06
2.22E-06
2.07E-06
2.17E-06
2.12E-06
2.29E-06
2.21E-06
2.26E-06
2.17E-06
2.24E-06
2.30E-06
2.38E-06
2.55E-06
2.64E-06
2.83E-06
3.22E-06
4.21E-06
5.26E-06
5.96E-06
5.35E-06
4.52E-06
3.99E-06
3.72E-06
3.57E-06
3.40E-06
3.32E-06
3.64E-06
4.15E-06
4.60E-06
4.97E-06
5.28E-06
7.71E-06
9.19E-06
8.29E-06
6.34E-06

CPT-1 Estimations

10
10
10
10
10
11
1
11
1
1
11
12
12
13
12
12
12
12
12
12
1
1
1
1
11
12
12
13
13
13
14

239.2
234.88
240.37
241.18
223.31
190.92
150.63
118.74

114.9
126.91

147.3
169.52
198.28
216.81
205.03
180.64
159.03
162.18
171.38
237.03
293.45
336.47
338.67
340.98
346.01
338.97
335.35
339.84
347.42
354.25
356.99
359.84
365.64

377.1
388.07
395.97
398.82
399.09

406.3
426.29
455.96
473.98
478.29
469.51
459.52
449.48

435.9
425.12
413.36
408.09
407.81
414.85
424.96
437.83
454.65
497.23
527.27
523.32
516.67

237.45
251.81
261.82
256.37

243.8
217.53
201.84
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470.22
469.23
458.56
458.58
461.91
476.13
480.41
487.88
490.55
503.85
519.41
534.58
543.99
542.13
539.14

543.6
562.25

579.7
582.94
576.12
574.71
577.67
575.68
562.34
549.88
536.72
530.97
521.64
520.02
524.99
536.37
554.56
575.65
597.72
603.48
624.13

297.6
315.6
328.15
321.31
305.56
272.64
252.97
243.44
278.67
314.54
349.38
366.98
387.17
399.91
381.31
347.42
348.74
383.29
430.48
494.03
546.32
584.15
591.69
589.34
588.1
574.72
574.76
578.92
596.75
602.11
611.48
614.82
631.49
651
670
681.8
679.47
675.73
681.31
704.69
726.56
730.62
722.07
720.3
724.01
721.51
704.8
689.18
672.69
665.48
653.79
651.76
657.99
672.25
695.05
721.49
749.14
756.37
782.24
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0.77
0.61
0.59
0.65
0.75
0.86
1.01
111
1.05
0.92
0.81
0.83
0.87
1.21

1.5
1.72
1.73
1.74
1.77
1.73
171
1.73
1.77
1.81
1.82
1.84
1.87
1.92
1.98
2.02
2.03
2.04
2.07
2.17
2.33
2.42
2.44

24
2.34
2.29
2.22
2.17
2.11
2.08
2.08
2.12
2.17
2.23
2.32
2.54
2.69
2.67
2.64
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1.94
1.85
2.02

2.3
2.61
3.01
3.25
3.03
2.63
2.29

2.3

2.4
3.28

4.5
4.51
4.48
4.49
4.34
4.25
4.26

4.3
4.33
4.32

4.3
4.32
4.41
4.49
4.53
4.51
4.47

4.5
4.68
4.95
5.09
5.09
4.95
4.79
4.64
4.46
4.31
4.15
4.06
4.02
4.05
4.11

4.2
4.32
4.68
4.92
4.84
4.74

0.00040195
0.00041472
0.00038278
0.00041102
0.00039668
0.00044619
0.00043597
0.00044442
0.00044134
0.00039098
0.00039416
0.00036197
0.00035241
0.00036841

0.0003551
0.00039527
0.00037131
0.00035418
0.00035509
0.00031197
0.00031521
0.00046621

0.0001069
0.00030348
0.00028593
0.00030732
0.00028923
0.00028819
0.00030159
0.00028259
0.00029794
0.00027965
0.00027594
0.00028876
0.00026789
0.00028216
0.00026601
0.00026675
0.00028226
0.00026121
0.00027333
0.00025653
0.00025805
0.00027451

0.0002577
0.00027428
0.00026119
0.00028064
0.00026735
0.00026879
0.00028814
0.00027161
0.00028722
0.00026744
0.00026302
0.00027429
0.00025334
0.00026789
0.00024792

398.06
409.92
417.99
413.61
403.35
381
367
360.02
385.19
409.23
431.3
442.03
454.02
461.44
450.58
430.09
430.91
451.75
478.75
512.87
539.33
557.69
561.28
560.16
559.57
553.17
553.19
555.19
563.67
566.2
570.58
572.14
579.84
588.73
597.27
602.5
601.47
599.81
602.28
612.53
621.97
623.7
620.04
619.28
620.87
619.8
612.58
605.76
598.46
595.25
589.99
589.08
591.89
598.27
608.33
619.79
631.55
634.59
645.36
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1.42
1.34
1.35
1.39
1.45

1.5
1.55
1.58
1.55
1.48
1.43
1.45
1.48
1.62
171
1.77
1.77
1.77
1.77
1.75
1.74
1.74
1.75
1.75
1.75
1.75
1.76
1.77
1.78
1.79
1.78
1.78
1.78

1.8
1.83
1.85
1.85
1.83
1.82

1.8
1.78
1.76
1.74
1.73
1.72
1.72
1.73
1.74
1.76

1.8
1.83
1.83
1.82
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2.82
1.98
1.23
1.06
1.05
1.21
1.42
1.55
1.62
1.69
1.33
1.06
0.86
1.08
1.22
1.33

1.3
1.35

14
1.45
1.44
1.46
1.41
1.44
1.41
1.42
1.37
1.35
1.32
1.32
1.36
1.39
1.42
1.42
1.49
1.58
1.67
1.64
1.57
1.53
1.56
1.59
1.63
1.65
1.75
1.83
1.87
1.88
1.84
1.96
1.98
1.91
1.72
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174

19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.8
22.97
23.13
23
23.46
23.62
23.79
23.95
24.12
24.28
R4tad)
24.61
24.77
24.94
25.1
25.26
2548
25.59
25.76
25.92
26.08
26.25
26.41
26.58
26.74
26.9
27.07
27.23
27.4
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71

0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17

39.7
48.9
42.8
31.5
22.2
14.4
12.1
12.9
12.9
12.9
13.8
15.8
18.3
15.9
14.4
14.9
15.4
14.8
16.1
18.1

16

15
17.9
39.1
59.6
60.7
47.5
37.8
ES)
31.9
311
24.9
21.7
28.9
46.6
58.8
34.3
26.2
30.6
311
28.2
26.5
28.8
27.2
24.5
21.8
19.2
18.9
20.1
21.7

23

28
22.1
22.1
21.6
22.6
23.7
24.6
26.2

1.7
2.1

1.6
1.1
0.9
0.8
0.7
0.6
0.6
0.7
0.8
0.7
0.7
0.8
0.7
0.7
0.8
0.8
0.8
0.5
0.6
0.6
0.8
1.1
2
14
1.1
1.1
1.3

0.8
0.8
1.2
1.2
1.1
0.9
0.8
0.7
0.8
0.8
0.9
0.9
0.8
0.7
0.6
0.5
0.6
0.5
0.6
0.7
0.8
0.9
0.8
0.8
0.9
0.9
1.1
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7.71E-07
7.90E-07
6.16E-07
3.27E-07
1.29E-07
5.00E-08
2.61E-08
2.84E-08
3.74E-08
4.07E-08
4.50E-08
6.80E-08
8.03E-08
6.95E-08
4.97E-08
4.67E-08
4.78E-08
4.85E-08
5.63E-08
7.94E-08
8.59E-08
1.03E-07
4.03E-07
1.98E-06
4.74E-06
4.06E-06
2.25E-06
7.97E-07
4.55E-07
3.54E-07
3.72E-07
3.07E-07
2.33E-07
5.18E-07
1.64E-06
2.29E-06
1.52E-06
6.69E-07
6.28E-07
6.81E-07
4.63E-07
3.73E-07
3.48E-07
3.58E-07
3.04E-07
2.44E-07
1.84E-07
1.81E-07
1.95E-07
2.36E-07
2.11E-07
1.65E-07
1.39E-07
1.25E-07
1.27E-07
1.28E-07
1.23E-07
1.41E-07
1.47E-07

6.92E-06
7.58E-06
5.52E-06
2.27E-06
6.20E-07
1.69E-07
7.01E-08
7.30E-08
9.84E-08
1.10E-07
1.31E-07
2.25E-07
2.78E-07
2.33E-07
1.54E-07
1.43E-07
1.48E-07
1.55E-07
1.91E-07
2.76E-07
2.91E-07
3.49E-07
2.07E-06
1.67E-05
5.51E-05
4.96E-05
2.39E-05
6.49E-06
3.20E-06
2.31E-06
2.36E-06
1.71E-06
1.26E-06
3.64E-06
1.60E-05
2.33E-05
1.32E-05
4.42E-06
4.02E-06
4.46E-06
2.87E-06
2.25E-06
2.07E-06
2.07E-06
1.59E-06
1.13E-06
7.79E-07
7.46E-07
8.45E-07
1.10E-06
1.03E-06
8.09E-07
6.66E-07
5.85E-07
6.01E-07
6.22E-07
6.24E-07
7.54E-07
8.46E-07

CPT-1 Estimations
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10
10
10
10
10
10
11
11

560.03
599
559.57
433.29
300.73
210.47
167.38
160.6
164.36
168.49
181.87
206.94
216.42
209.64
193.66
191.37
193.29
198.89
211.42
216.76
211.62
211.16
319.7
526.94
725.29
762.97
662.25
508.28
438.43
407.59
395.77
347.95
337.97
439.39
609.59
634.7
540.18
412.56
399.43
408.58
387.79
376.06
370.8
360.55
326.85
289.7
264.47
257.19
269.98
290.81
304.52
306.07
299.95
293.25
295.37
302.55
316.34
333.17
358.35

675.66
719.53
703.13
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433.67

535.9
629.89
681.62
658.19
609.49
581.86

544.67

569.7
641.34

628.7
576.36
510.64
500.14
504.11
513.14
517.27
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846.82
901.81
881.26

765.2

628.7
522.04
466.84
441.37
429.73
433.87
459.88
485.49
492.76
489.95
480.89
480.66
483.35
496.03
513.23
494.44
475.95
459.39
543.53
671.66
789.46

854.3
824.93

763.9
729.27
709.63
682.66
621.56
634.71
714.03
803.82
787.97
722.37
640.01
626.84
631.81
643.13
648.31
647.36
626.42
584.74
539.46
518.22
505.43
523.34
544.77
582.02
611.62
618.64
616.57
618.99
632.77
666.52
684.73
730.99

2.86
3.06
2.85
2.21
1.53
1.07
0.85
0.82
0.84
0.86
0.93
1.06

1.1
1.07
0.99
0.98
0.99
1.01
1.08
111
1.08
1.08
1.63

2.59
2.24
2.08
2.02
1.78
1.72
2.24

2.1
2.04
2.08
1.98
1.92
1.89
1.84
1.67
1.48
1.35
131
1.38
1.48
1.55
1.56
1.53

1.5
1.51
1.54
1.61

1.7
1.83

5.09
5.4

3.84
2.64
1.84
1.45
1.38

14
1.42
1.52
1.72
1.79
1.72
1.57
1.54
1.55
1.58
1.67

1.7
1.64
1.63
2.45

3.76
3.22
2.97
2.86

2.5
2.41
3.12

2.85
2.74
2.79
2.63
2.53
2.48

2.4
2.16

1.9
1.73
1.67
1.74
1.86
1.94
1.94
1.89
1.84
1.84
1.87
1.95
2.04
2.18

0.00023828
0.00024534
0.00023358
0.00026634
0.00027654
0.00030348
0.00034098
0.00033005

0.0003554

0.0003329
0.00032334
0.00033437
0.00031237
0.00033284
0.00031621
0.00031628
0.00033511
0.00031134
0.00032521
0.00031184
0.00031785
0.00034374
0.00029743
0.00028428
0.00024679
0.00025206
0.00024143
0.00025089
0.00027282

0.0002603
0.00028198
0.00027813
0.00027524
0.00027571
0.00024457
0.00026246
0.00025799
0.00027409
0.00029427
0.00027587
0.00029051
0.00027233
0.00027253
0.00029436
0.00028675
0.00031721

0.0003046
0.00030843
0.00032206
0.00029709
0.00030539
0.00028038
0.00027878

0.0002967
0.00027871
0.00029289
0.00026859
0.00026499

0.0002725

671.47
692.93
684.98
638.29
578.57
527.21
498.56
484.77
478.33
480.63
494.83
508.42
512.21
510.75
506
505.88
507.3
513.91
522.74
513.08
503.39
494.56
537.95
598
648.33
674.43
662.73
637.74
623.12
614.67
602.88
575.27
581.32
616.58
654.2
647.72
620.17
583.74
577.71
579.99
585.17
587.52
587.09
577.52
557.97
535.93
525.28
518.75
527.86
538.56
556.67
570.65
573.92
572.96
574.08
580.43
595.71
603.79
623.86

1.87

1.9
1.86
1.71
1.53
1.36
1.26
1.24
1.24
1.25
1.28
1.33
1.34
1.33
1.29
1.28
1.28
1.29
1.32
1.32
131

1.3
1.48

1.7
1.62
1.58
1.56

1.5
1.48
1.61

1.56
1.76
1.78
1.52

1.5

1.5
1.48
1.43
1.37
1.33
1.33
1.35

14
1.44
1.44
1.43
1.41
1.41
1.43
1.46

1.5
1.56

1.62
1.55
1.47
1.38
1.25
1.13
1.05
1.15

1.3
1.33

1.3
1.41
1.48
1.43
1.32

13
1.32

1.3
1.32
1.55
1.67
1.86

24

2.12
1.88

1.8
1.92
2.01
1.81
2.06

2.58

2.6
2.66
2.33
2.17
2.14
2.25
2.33
2.41
2.33
2.41
2.38
2.42
2.18
1.91

1.8
1.76
1.77
1.75
1.64
1.67
1.58

30f6

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
40
40
20
20
20
20
20
20
20
37.85
39.06
40
40
40
39.37
39.19
39.09
39.01
39.07
39.35
40



175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233

28.87
29.04

29.2
29.36
29.53
29.69
29.86
30.02
30.19
30.35
30.51
30.68
30.84
31.01
31.17
31.33

BI85
31.66
31.83
31.99
32.15
32.32
32.48
32.65
32.81
32.97
33.14

353
33.47
33.63
33.79
33.96
34.12
34.29
34.45
34.61
34.78
34.94
35.11
35.27
35.43

35.6
35.76
35.93
36.09
36.26
36.42
36.58
36.75
36.91
37.08
37.24

37.4
37.57
37.73

37.9
38.06
38.22
38.39

0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17

28.9

30
29.4
26.9
27.5

29
34.6
37.4
34.4
31.8
38.7
31.6
24.4
23.6
27.1
25.8
26.3
26.1
26.6
28.6
29.1
28.9
29.4
28.5
27.2
26.7
26.9
26.1
26.4
25.9
25.8
26.2
27.2
29.1
27.9
26.1
24.5
23.2
19.9
17.2
14.7
12.2

11
12.7
12.3
11.7
11.6
11.8
11.1
10.8
10.7
i3
12.9
13.7
14.6
16.2
16.7
135
13.6

i3
1.1
1.1

5
1.5
L4
1.2
1.6
1.6
185
2
1.1
0.9
0.8
0.7
0.9
1.1
L4
i3
i3
1.2
1.2
1.2
1.1
1.1
1.1
1.1
il

1.1
1.2
1.2
1.1

0.8
0.7
0.6
0.5
0.3
0.3
0.3
0.3
0.3
0.3
0.4
0.4
0.4
0.3
0.4
0.4
0.5
0.6
0.6
0.6
0.5
0.5
0.4
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1.96E-07
2.14E-07
2.31E-07
2.15E-07
1.66E-07
1.85E-07
2.33E-07
3.38E-07
2.85E-07
2.74E-07
1.98E-07
1.61E-07
9.24E-08
1.07E-07
1.55E-07
2.42E-07
2.26E-07
1.87E-07
1.29E-07
1.16E-07
1.13E-07
1.30E-07
1.32E-07
1.26E-07
1.13E-07
1.09E-07
1.09E-07
1.05E-07
9.89E-08
1.01E-07
1.00E-07
1.01E-07
1.06E-07
1.15E-07
1.21E-07
1.22E-07
1.23E-07
1.15E-07
8.76E-08
6.65E-08
4.51E-08
2.98E-08
2.24E-08
2.26E-08
2.44E-08
1.73E-08
1.33E-08
1.02E-08
1.04E-08
8.77E-09
9.05E-09
8.95E-09
1.03E-08
1.22E-08
1.60E-08
2.42E-08
2.90E-08
2.77E-08
1.58E-08

1.21E-06
1.37E-06
1.45E-06
1.30E-06
1.01E-06
1.23E-06
1.73E-06
2.65E-06
2.18E-06
2.12E-06
1.47E-06
1.09E-06
5.18E-07
5.71E-07
8.55E-07
1.39E-06
1.27E-06
1.07E-06
7.54E-07
6.97E-07
6.96E-07
8.12E-07
8.13E-07
7.60E-07
6.60E-07
6.23E-07
6.15E-07
5.91E-07
5.49E-07
5.59E-07
5.54E-07
5.70E-07
6.23E-07
6.88E-07
7.12E-07
6.83E-07
6.42E-07
5.46E-07
3.67E-07
2.35E-07
1.18E-07
5.47E-08
3.60E-08
3.64E-08
4.09E-08
2.67E-08
1.98E-08
1.44E-08
1.38E-08
1.07E-08
1.12E-08
1.27E-08
1.76E-08
2.54E-08
3.97E-08
6.94E-08
8.56E-08
7.16E-08
3.34E-08

CPT-1 Estimations
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384.86
399.28
390.73
379.01
378.99
416.06
462.03
488.63
476.06
483.62
463.56

423.2
350.29
334.51
344.15
357.12

352.1
356.29
364.85
376.11
384.43
388.81
385.59
377.44

364.1
356.81

352.6

350.6
346.36
344.16
344.25
350.95
365.81
373.58
368.23
348.49
326.57
297.68

261.7
220.55
163.84
114.48
100.13
100.51
104.43

96.63

92.66

87.95

82.62

76.21

77.37

88.68
107.11
129.59

154.8
178.83
184.58
161.33
131.68
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745.28
761.58
734.66
722.34
756.51
814.44
867.28
857.55
861.61
881.71
896.56
850.02
777.52

723.5
695.53
665.82
664.91
696.32
762.42
801.51
822.67
810.83
802.78

792.3
779.03

768.6
759.66
760.07
759.42
751.23
752.66
766.01
791.61
796.94
778.78
735.23
688.48

635.5
586.51

519.6
460.86
416.13
410.66
411.97
414.88
425.98
438.01
448.84

434.4

431.4
433.28
465.78
500.23
534.52
557.42
557.21
549.29
518.78
519.69

1.96
2.04
1.99
1.93
1.93
212
2.36
2.49
2.43
2.47
2.37
2.16
1.79
1.71
1.76
1.82

1.8
1.82
1.86
1.92
1.96
1.98
1.97
1.93
1.86
1.82

1.8
1.79
1.77
1.76
1.76
1.79
1.87
1.91
1.88
1.78
1.67
1.52
1.34
113
0.93
0.78
0.73
0.73
0.75
0.72
0.71
0.69
0.67
0.65
0.65

0.7
0.77
0.85
0.93
1.01
1.02
0.96
0.87

2.33

2.4
2.34
2.25
2.24
2.45

2.7
2.84
2.75
2.78
2.65
2.41
1.98
1.88
1.93
1.99
1.95
1.96

2.05
2.09

2.1
2.07
2.02
1.94
1.89
1.86
1.84
1.81
1.79
1.78

1.8
1.87

1.9
1.87
1.76
1.64
1.49

1.3
1.09

0.9
0.75

0.7

0.7
0.71
0.68
0.67
0.65
0.63

0.6

0.6
0.64
0.71
0.78
0.85
0.91
0.92
0.86
0.77

0.000254
0.00026697
0.00025583

0.000258
0.00026786
0.00024298
0.00025017
0.00023679
0.00025099
0.00023352
0.00023158

0.0002527
0.00024868
0.00027391
0.00026292
0.00026873
0.00028572
0.00026278
0.00026682
0.00024493
0.00024175
0.00025874
0.00024473
0.00026174
0.00024844
0.00025011
0.00026731
0.00025152
0.00026735
0.00025299
0.00025275
0.00026619
0.00024645
0.00026098
0.00024847
0.00025573
0.00028078
0.00027507
0.00030421
0.00030419

0.000323
0.00036116
0.00034217
0.00036298
0.00034043
0.00035696
0.00033132

0.0003273
0.00035349
0.00033385
0.00035395
0.00032129
0.00031003
0.00031867

0.0002937
0.00031212
0.00029586
0.00030444
0.00032318

629.93
636.78
625.42
620.15
634.65

658.5
679.53
675.71
677.31
685.16
690.91
672.74
643.41
620.65
608.54

595.4
594.99
608.88
637.13
653.26
661.83
657.04
653.77
649.49
644.03
639.71
635.97
636.14
635.88
632.44
633.04
638.63
649.21
651.39
643.93
625.66
605.45
581.68
558.82
525.98
495.35

470.7

467.6
468.34
469.99
476.24
482.91
488.85
480.92
479.26

480.3
497.99
516.08
533.47
544.78
544.67
540.79
525.56
526.02

1.62
1.66
1.63
1.59
1.59
1.68
1.79
1.84
1.81
1.82
1.77
1.49

14
1.44
1.45
1.47
1.46
1.46
1.48
1.42
1.43
1.43
1.42
1.41
1.39
1.38
1.37
1.37
1.36
1.35
1.35
1.42
1.37
1.38
1.37
1.39
1.33
1.26
1.18
1.09
1.07
1.01
0.98
0.91
0.92

0.9

0.9
0.96
0.95
0.86
0.86
0.88
0.99
1.02
0.98
1.01
1.08
1.05
1.02

1.7
1.71
1.83
1.83
1.62
1.56
1.58
1.79

1.7
1.65
1.48
1.48
1.38
1.57
1.84
2.23

2.2
1.98
1.61
1.48
1.44
1.53
1.56
1.57
1.56
1.57

1.6
1.59
1.57
1.61
1.61

1.6
1.57

1.6
1.67

1.8
1.96
2.13
2.18
2.36
2.49
2.55
2.39

2.4
2.45
2.13

1.9

1.7

1.8
1.73
1.75
1.59
1.51
1.47
1.52
1.74
1.88
2.01

1.7

4 0f 6

40
40
40
40
40
40
40
40
40
40
40
20
20
38.87
40
40
40
40
40
20
20
20
20
20
20
20
20
20
20
20
20
37.85
20
20
20
38.55
38.32
37.97
36.06
34.06
20
20
20
28.91
28.92
28.68
28.27
20
20
27.54
28.19
28.09
20
20
30.71
31.34
20
20
20



234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292

38.55
38.72
38.88
39.04
39.21
39.37
39.54
39.7
39.86
40.03
40.19
40.36
40.52
40.68
40.85
41.01
41.18
41.34
41.5
41.67
41.83
42
42.16
42.32
42.49
42.65
42.82
42.98
43.15
43.31
43.47
43.64
43.8
43.97
44.13
44.29
44.46
44.62
44.79
44.95
45.11
45.28
45.44
45.61
45.77
45.93
46.1
46.26
46.43
46.59
46.75
46.92
47.08
47.25
47.41
47.57
47.74
47.9
48.07

0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17

13
14.4
25.1
23.9
24.2
223
21.9
21.2
19.7
20.2
223
26.5
22.8
20.9
21.2
23.2
26.4
46.3
46.7
33.2
R4t
28.2
38.2
2.3
47.7
51.2
58.3

60
66.4
58.9
50.1
40.6

31
26.9
34.7
46.6
52.6
47.4
43.1
42.8
41.8
42.3
38.8
33.8
5.3
39.2

40
38.8
37.8
32.1
2253
22.9
18.7

16
13.4
12.8
1835

17.2

0.6
0.8

0.9
0.8
0.7
0.8
0.9
0.9
0.9
0.8
0.8
0.8

15
1.8
1.7
1.3
1.2
1.8
2.2
1.9
185
14
15
1.7
1.8
1.9
1.3
1.2

i3
185
23

1.7
15
1.4
1.6
1.6
14
14
14
%5
1.9

1.8
1.5
185
i3
1.1
0.8
0.6
0.5
0.6
0.8
0.9
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1.00E-08
1.86E-08
3.33E-08
5.54E-08
5.20E-08
5.17E-08
5.21E-08
4.41E-08
3.60E-08
3.39E-08
5.04E-08
6.37E-08
6.20E-08
4.64E-08
4.12E-08
3.81E-08
8.87E-08
1.69E-07
2.28E-07
1.22E-07
4.79E-08
4.34E-08
1.10E-07
2.38E-07
4.87E-07
6.91E-07
8.80E-07
1.07E-06
9.16E-07
8.34E-07
5.23E-07
3.22E-07
1.22E-07
7.93E-08
8.82E-08
1.78E-07
2.43E-07
3.06E-07
2.88E-07
2.54E-07
2.28E-07
1.92E-07
1.52E-07
1.26E-07
1.23E-07
1.28E-07
1.10E-07
8.82E-08
7.21E-08
5.32E-08
3.09E-08
1.52E-08
8.61E-09
5.44E-09
4.61E-09
4.10E-09
4.06E-09
4.77E-09
5.15E-09

1.99E-08
6.40E-08
1.44E-07
2.78E-07
2.54E-07
2.44E-07
2.35E-07
1.88E-07
1.49E-07
1.44E-07
2.40E-07
3.15E-07
3.00E-07
2.07E-07
1.85E-07
1.88E-07
6.05E-07
1.44E-06
2.04E-06
8.89E-07
2.86E-07
2.78E-07
9.30E-07
2.34E-06
5.25E-06
7.74E-06
1.07E-05
1.41E-05
1.21E-05
1.05E-05
5.54E-06
2.75E-06
8.35E-07
5.15E-07
6.76E-07
1.71E-06
2.54E-06
3.15E-06
2.76E-06
2.34E-06
2.09E-06
1.69E-06
1.25E-06
9.65E-07
9.53E-07
1.05E-06
9.29E-07
7.30E-07
5.52E-07
3.62E-07
1.76E-07
7.06E-08
2.74E-08
1.12E-08
6.87E-09
5.25E-09
5.71E-09
8.55E-09
1.11E-08

CPT-1 Estimations

10
11
11
11
10
10
10
10
1
1
1
10
11
12
14
17
17
15
13
14
17
18
19
19
20
21
22
21
18
16
14
14
16
19
20
19
18
17
17
17
16
16
16
17
17
17
16
15
14
12
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124.42
215.1
269.17
313.48
304.85
295.25
281.2
265.93
258.97
265.37
296.84
308.85
302.14
277.93
280.84
308.43
425.56
531.49
558.88
455.37
372.41
399.63
527.65
614.25
672.54
699.76
756.78
824.87
828.03
782.18
662.49
533.9
428.6
404.9
478.04
598.3
653.54
643.5
599.33
577.33
570.8
549.65
511.77
480.03
484.02
515.16
528.1
516.85
477.65
425.43
356.43
289.28
198.64
128.14
93.09
80.05
87.8
112.01
134.14
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881.63
861.21

891.4
937.97
968.32
930.27
857.53
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550.15
648.03
718.52
763.34
750.86
728.04
692.21
674.66
681.77
706.29
735.29
733.15
720.86
698.8
721.54
803.44
951.59
1057.65
1053.83
961.26
930.82
1017.12
1134.66
1149.1
1104.98
1079.38
1117.23
1175.59
1213.63
1165.94
1074.77
945.6
905.18
923.84
1069.96
1178.94
1218.1
1150.05
1083.18
1067.57
1075.55
1069
1037.6
1008.05
1020.2
1078.66
1136.05
1156.88
1108.83
1043.48
964.51
889.61
789.22
690.1
607.14
576.1
605.41
665.31
719.14

0.85
111
1.37

1.6
1.56
1.51
1.43
1.36
1.32
1.35
1.51
1.58
1.54
1.42
1.43
1.57
2.17
2.71
2.85
2.32

1.9
2.04
2.69
3.13
3.43
3.57
3.86

4.22
3.99
3.38
2.72
2.19
2.07
2.44
3.05
3.33
3.28
3.06
2.95
291

2.8
2.61
2.45
2.47
2.63
2.69
2.64
2.44
217
1.82
1.48
1.18
0.95
0.81
0.75
0.79
0.89
0.98

0.75
0.98
1.21

1.4
1.36
1.31
1.24
1.17
1.13
1.16
1.29
1.34

1.3
1.19

1.2
131

1.8
2.24
2.35
1.91
1.55
1.66
2.18
2.53
2.76
2.86
3.08

3.35
3.15
2.66
2.14
1.71
1.61
1.89
2.36
2.57
2.52
2.34
2.24
2.21
2.12
1.97
1.84
1.85
1.96

1.95

1.8
1.59
1.33
1.08
0.86
0.69
0.59
0.54
0.57
0.64

0.7

0.00029563
0.00028942
0.00025869
0.00025098
0.00026887
0.00025699
0.00028003
0.00026696
0.00026556
0.00027722
0.00025572

0.0002721
0.00025826
0.00026231
0.00027428
0.00024463
0.00023883
0.00021322

0.0002136
0.00023763
0.00022728
0.00023101
0.00020585
0.00020456
0.00022164
0.00021106
0.00022042
0.00020224
0.00021148
0.00020307
0.00021151
0.00023959
0.00023047
0.00024239
0.00021199
0.00020195

0.0002111
0.00020447
0.00022386
0.00021222
0.00021143
0.00022534
0.00021526
0.00023205
0.00021709
0.00021113
0.00021858
0.00020387
0.00022125
0.00021466
0.00022327
0.00024701
0.00024683
0.00028045
0.00028141

0.0002889
0.00029943
0.00026883
0.00027473

541.21
587.39
618.51
637.51
632.28

622.6
607.08
599.34
602.49
613.23
625.69
624.78
619.52
609.97
619.81
654.04
711.79
750.41
749.06

715.4
703.98
735.89
777.25
782.18
767.02
758.08
771.26
791.15
803.85
787.89
756.46
709.55
694.22
701.34
754.77
792.27
805.32
782.51
759.41
753.92
756.74
754.43
743.27
732.61
737.01
757.83
777.73
784.83
768.35
745.37
716.61
688.23
648.23
606.16
568.56
553.83
567.75
595.17
618.78

0.93

1.1
1.18
1.25
1.23
1.22

1.2
1.17
1.16
1.13
1.21
1.23
1.22
1.14
1.14
1.18
1.42
1.47
1.49
1.39
1.29
1.32
1.45
1.53
1.58

1.6
1.65

1.69
1.66
1.56
1.45
1.34
131
1.38

1.5
1.54
1.53
1.49
1.62
1.61
1.44

1.4
1.43
1.43
1.48

1.5

14
1.36

1.3
1.22
1.14
1.05
0.98
0.92

0.9
0.91
0.95
0.98

1.38
1.37
1.44
1.57
1.58
1.64
1.76
1.73
1.62
1.53
1.65
1.78
1.81
1.74
1.62

1.4
1.48
1.59
1.75
1.63

1.3
1.15
1.34
1.65

2.1
2.39
2.47

2.3
2.35
2.26
2.29
1.84

1.6
1.41
1.55
1.63
1.86
1.95
1.92
1.86
1.79
1.74
1.71
1.69
1.61
1.47
1.36
1.35
1.33
1.24
111
1.09
1.12
1.26

1.3
1.22
1.14
1.07

50f6

29.74
20

20

20

20

20

20

20

20
33.62
20

20

20
34.09
35
36.77
38.24
20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

40

40

20

20
38.75
39.8
40
39.67
20

20

20

20

20

20

20

20

20

20

20

20



293
294
295
296
297
298
299
300
301
302
303
304

48.23
48.39
48.56
48.72
48.89
49.05
49.22
49.38
49.54
49.71
49.87
50.04

0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17

173
18.5
26.2
33.6

36
26.9

24
21.2
1085
20.9
19.6
19.2

.2
1.7
1.8
1.6
14
1.1

0.9
0.9
0.7
0.6

W wWwWwwwwwwwwww

5.62E-09
7.81E-09
1.64E-08
3.51E-08
4.03E-08
3.37E-08
1.89E-08
1.52E-08
1.36E-08
1.47E-08
1.81E-08
2.07E-08

1.42E-08
2.86E-08
8.61E-08
2.29E-07
2.64E-07
1.97E-07
8.97E-08
5.99E-08
4.74E-08
4.83E-08
5.87E-08
6.29E-08

CPT-1 Estimations

10
11
13
15
15
14
12
1
1
10
10
10

158.33
228.45
327.34
407.04
408.88
364.75
296.72
245.53
218.49
205.19
202.36
189.89

770.56
873.36
993.16
1076.12
1054.74
971.82
877.79
810.46
782.18
748.25
716.64
678.87

O O O O O ©O © O ©o © © o

1.07
1.28
1.67
2.08
2.09
1.86
1.51
1.34
1.27
1.23
1.23
1.19

0.76
0.91
1.18
1.46
1.46

1.3
1.05
0.93
0.88
0.85
0.84
0.81

Sum

Vs of CPT

Extrapolated Vs
Following Boore (2004)

0.0002498
0.00023464
0.00023378
0.00021138
0.00022685
0.00022243
0.00024867
0.00024357
0.00024794
0.00026934
0.00025903
0.00028277

0.09316587

640.52
681.91
727.18
756.94
749.38
719.32
683.64
656.89
645.33
631.18

617.7

601.2

537.1065 (ft/s)
163.752 (m/s)

633.999 (ft/s)
193.2924 (m/s)

1.01
1.07
1.17
1.26
1.26
1.21
1.13
1.08
1.06
1.05
1.05
1.03

1.01
0.97
1.04

1.2
1.28
1.33
1.27
1.32
1.33
1.45
1.64
1.84

6 of 6

20
20
20
20
20
20
20
20
20
20
20
20



No
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Depth Thickness

(ft)
0.33
0.49
0.66
0.82
0.98
1,13
131
1.48
1.64

1.8
1.97
213

23
2.46
2.62
2.79
2.95
3.12
3.28
3.45
3.61
3.77
3.94

4.1
4.27
4.43
4.59
4.76
4.92
5.09
525
5.41
5.58
5.74
5.91
6.07
6.23

6.4
6.56
6.73
6.89
7.05
7.22
7.38
255
7.71
7.87
8.04

8.2
8.37
8.53
8.69
8.86
9.02
9.19
9.35
9.51

In situ data
(o qc (tsf)
033  584.7
0.16 567
0.17  457.2
0.16  330.6
0.16 192.1
0.17 111.9
0.16 61.8
0.17 49
0.16 42.1
0.16 36.2
0.17 30.8
0.16 26.6
0.17 23.5
0.16 21.5
0.16 19.2
0.17 17
0.16 15.9
0.17 14.8
0.16 13.7
0.17 13.2
0.16 13.5
0.16 13.7
0.17 13.6
0.16 14.2
0.17 13.8
0.16 12.7
0.16 12
0.17 9.7
0.16 8.3
0.17 9.2
0.16 9.4
0.16 12
0.17 15.8
0.16 14.8
0.17 13.7
0.16 13.4
0.16 12.1
0.17 11
0.16 11.6
0.17 12.1
0.16 13.5
0.16 13.5
0.17 12.2
0.16 12
0.17 12.4
0.16 11.6
0.16 11
0.17 11.3
0.16 12.1
0.17 14.1
0.16 14.4
0.16 14.6
0.17 14.6
0.16 12.8
0.17 11.3
0.16 12.1
0.16 12.7

fs (tsf) SBTn

Sl
3.7
3.6
Bl
3.4
3.6
Sl
2.4

2
1.6
1.2
0.8
0.5
0.3
0.3
0.2
0.2
0.3
0.3
0.3
0.3
0.4
0.4
0.3
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.3
0.2
0.2
0.2
0.2
0.3
0.4
0.5
0.5
0.5
0.4
0.3
0.2
0.2
0.3
0.4
0.5
0.7
0.8

7
7
7
6
8
8
8
9
9
8
8
8
5
5
6
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
4
4
4
4
4
4
5
5
5
5
4
4
3
3

Ksbt

2.53E-02
1.65E-02
9.07E-03
3.30E-03
7.64E-04
1.20E-04
2.83E-05
1.19E-05
9.86E-06
8.87E-06
8.96E-06
1.06E-05
1.47E-05
1.82E-05
1.99E-05
1.63E-05
1.15E-05
6.87E-06
4.38E-06
3.69E-06
2.92E-06
2.43E-06
2.44E-06
2.74E-06
3.47E-06
3.36E-06
2.75E-06
1.61E-06
1.08E-06
9.90E-07
1.49E-06
2.84E-06
4.37E-06
4.81E-06
3.79E-06
2.87E-06
1.68E-06
1.08E-06
1.04E-06
1.60E-06
2.34E-06
2.28E-06
1.50E-06
8.56E-07
4.75E-07
3.14E-07
2.37E-07
2.73E-07
4.82E-07
1.03E-06
1.86E-06
1.88E-06
1.06E-06
4.62E-07
2.06E-07
1.30E-07
1.15E-07

7.58E-01
4.95E-01
2.55E-01
8.05E-02
1.57E-02
1.99E-03
3.71E-04
1.25E-04
8.93E-05
7.02E-05
6.06E-05
5.99E-05
6.95E-05
7.40E-05
7.15E-05
5.48E-05
3.75E-05
2.29E-05
1.35E-05
1.10E-05
8.69E-06
7.30E-06
7.43E-06
8.37E-06
1.04E-05
9.48E-06
6.89E-06
3.51E-06
2.13E-06
1.92E-06
3.31E-06
7.69E-06
1.36E-05
1.56E-05
1.16E-05
8.18E-06
4.45E-06
2.71E-06
2.61E-06
4.30E-06
6.63E-06
6.46E-06
4.07E-06
2.25E-06
1.23E-06
7.87E-07
5.74E-07
6.72E-07
1.30E-06
2.99E-06
5.77E-06
5.91E-06
3.20E-06
1.28E-06
5.32E-07
3.35E-07
3.08E-07

CPT-2 Estimations

SPT N60 Con. Mod.
frrs) S (P29 (hiowssfr)

79
76
67
54
40
27
19
14
12

—
o

v Lt Ll LB LB LT LD A TR DDA DD DD DD DD DD DWWW WA DD DDA DD DDA DDA OO

(tsf)
1867.32
1868.76
1754.19
1522.85
1284.96
1035.42

818.73
657.91
565.8
493.79
422.42
353.97
294.7
254
224.24
209.6
204.26
208.25
191.85
185.69
185.61
187.38
190.5
190.82
186.45
176
156.66
135.93
122.74
121.25
138.42
169.05
194.04
201.79
190.44
177.72
164.99
156.44
156.35
167.9
176.64
176.92
169.74
164.48
161.58
156.8
151.53
153.69
168.03
182.34
193.85
196.03
188.45
172.94
161.15
160.54
167.85

Es (tsf)

1489.88
1491.04
1399.62
1215.04
1025.23
826.14
653.24
524.93
451.44
393.98
337.04
282.42
235.14
202.66
178.92
167.23
162.97
166.16
169.01
168.73
175.94
183.64
186.66
183.03
171.34
162.66
150.2
143.52
139.22
139.82
148.2
161.08
171.03
174.8
172.27
169.01
172.84
177.5
178.63
177.53
174.27
175.44
181.61
194.74
212.82
0

0

0
220.69
208.93
199.45
201.25
214.66
228.91

Estimations

Go (tsf)

1867.32
1868.76
1754.19
1522.85
1284.96
1035.42
818.73
657.91
565.8
493.79
422.42
353.97
294.7
254
224.24
209.6
204.26
208.25
211.83
211.47
220.51
230.16
233.94
229.4
214.75
203.86
188.25
179.88
174.49
175.24
185.75
201.89
214.36
219.08
21591
211.82
216.63
222.46
223.89
222.5
218.42
219.88
227.62
244.07
266.74
279.01
283.7
280.38
276.59
261.86
249.98
252.23
269.03
286.9
309.32
334.84
358.38

Su
(tsf)

©O © ©o o ©o o ©

3.64
3.03
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o
©
X

0.82

0.8
0.77
0.78
0.86

0.88
0.82
0.82
0.86

Su
ratio

©O © o ©o o o o

84.15
63.15

O O O O O O O ©O O © O ©O O O O O O O O O O O O O O O O O O O O O © o

3.89
3.74
3.55
3.36
3.34
3.58

o o o o

3.35
3.06

w

3.0

<)

Thickness/
Vs (s)

0.00033096
0.000160403
0.000175905
0.000177689

0.00019344
0.000228959
0.000242336
0.000287235
0.000291513
0.000312043
0.000358461
0.000368562
0.000429163

0.00043509
0.000463057
0.000508891
0.000485187
0.000510541
0.000476432
0.000506631
0.000466962
0.000457065
0.000481682

0.00045781

0.00050275
0.000485643
0.000505386
0.000549326
0.000524934
0.000556538
0.000508776
0.000488013
0.000503212

0.00046848
0.000501401
0.000476432
0.000471115
0.000493956
0.000463419
0.000493913
0.000469181
0.000467631
0.000488323

0.00044384
0.000451108
0.000415121
0.000411681
0.000439993
0.000416938
0.000455288

0.00043856

0.00043661
0.000449177
0.000409375
0.000418905

0.00037894
0.000366284

Vs (ft/s)

997.1
997.49
966.43
900.45
827.13
742.49
660.24
591.85
548.86
512.75
474.25
434.12
396.12
367.74
345.53
334.06
329.77
332.98
335.83
335.55
342.64
350.06
352.93
349.49
338.14
329.46
316.59
309.47

304.8
305.46
314.48
327.86
337.83
341.53
339.05
335.83
339.62
344.16
345.26
344.19
341.02
342.15
348.13
360.49
376.85
385.43
388.65
386.37
383.75
373.39
364.83
366.46
378.47
390.84
405.82
422.23
436.82

Ko Sensitivity
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1.56
1.54
1.55
1.57

O © o o o o o

=
EN
w

1.48

O O O O O O O O O ©O O O O O O O O O O O O O O O O O O O O O O O o o

N
N
N

2.02
1.68
1.52
1.65

2.1

2.16
1.51

1.2
1.09

10f6

Peak phi
©)
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
o1
92
93
94
95
96
97
98
99
100
101
102

104
105

107
108

110
111
112
113
114
115
116
117

9.68

9.84
10.01
10.17
10.34

10.5
10.66
10.83
10.99
11.16
11.32
11.48
11.65
11.81
11.98
12.14

12.3
12.47
12.63

12.8
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44

14.6
14.76
14.93
15.09
15.26
15.42
15.58
1375
1591
16.08
16.24

16.4
16.57
16.73

16.9
17.06
17.23
17.39
17.55
17.72
17.88
18.05
18.21
18.37
18.54

18.7
18.87
19.03
19.19
19.36

0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17

129
125
126

25
33.1
23.1
18.5

18.3
62.6
118.5
143.2
142.3
145.5
145.4
188.7
197.5
155.4
115.2
88.3
60.7
37.5
23.6
34.4
54.3
37
28.8
25.3
25.5
26.7
26.7
26.8
27

28
29.4
29.9
26.9
21.5
16.2
11.3
75
7.2
8.5
8.4
7.4
11.9
13.7
14.2
14.6
14.4
13.2
13.1
13.9
14.8
16.1

16.5
15.7
16.2

0.8
0.8
0.7
0.6
0.3
0.3
0.3
0.4
0.5
0.4
0.5
0.6
11
L3
1.3
1.6

0.8

1.3
1.3
1.2
1.4
1.5
1.5
1.3
1.2
11
11
1.2
1.2
1.2
1.2
1.2
1.2
i3
1.2
11
0.8
0.6
0.4
0.4
0.4
0.5
0.6
0.7
0.6
0.6
0.6
0.6
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

A D DA DDA DDA WLWWWWWWWWW W W W WD D DDA DDA DDA DDA DD D DDLU W W W

1.06E-07
1.11E-07
1.58E-07
1.23E-06
6.04E-06
1.35E-05
5.84E-06
1.56E-06
9.48E-07
8.39E-06
1.12E-04
3.62E-04
4.17E-04
3.59E-04
2.85E-04
5.29E-04
9.08E-04
1.54E-03
8.73E-04
2.57E-04
5.82E-05
1.33E-05
2.33E-06
7.92E-07
1.28E-06
2.06E-06
1.96E-06
8.00E-07
5.18E-07
4.59E-07
4.56E-07
4.50E-07
4.49€E-07
4.71E-07
5.25E-07
5.59E-07
5.20E-07
3.62E-07
2.17E-07
1.02E-07
4.46E-08
1.80E-08
1.35E-08
1.36E-08
1.03E-08
1.32E-08
2.68E-08
6.02E-08
8.73E-08
9.25E-08
9.18E-08
8.64E-08
9.05E-08
1.05E-07
1.39€E-07
1.82E-07
2.07E-07
1.97E-07
1.81E-07
1.61E-07

2.89E-07
3.00E-07
4.52E-07
5.34E-06
3.70E-05
7.89E-05
3.18E-05
6.49E-06
3.60E-06
5.84E-05
1.02E-03
4.33E-03
6.07E-03
5.73E-03
4.76E-03
8.77E-03
1.51E-02
2.37E-02
1.29E-02
3.62E-03
7.88E-04
1.65E-04
2.08E-05
5.52E-06
1.05E-05
1.90E-05
1.72E-05
5.31E-06
3.00E-06
2.59E-06
2.62E-06
2.62E-06
2.62E-06
2.80E-06
3.23E-06
3.55E-06
3.26E-06
2.05E-06
1.00E-06
3.51E-07
1.06E-07
3.07E-08
1.98E-08
2.12E-08
1.63E-08
2.41E-08
5.95E-08
1.64E-07
2.56E-07
2.77E-07
2.68E-07
2.43E-07
2.51E-07
3.04E-07
4.33E-07
6.08E-07
7.19E-07
6.79E-07
6.13E-07
5.48E-07

CPT-2 Estimations

W O OO N 0 Nt »;

W W N NN
S OV NN W’

1

o R e R e e e e = e = = NNN W W
O B O O O OO0 O O+ WhAd&WwWHErERW-NROOWOOND

N NN NNyl A DA N O

169.54
168.92
178.55
271.79
382.77
364.82
339.53
259.61
237.1
434.73
565.47
747.22
908.38
995.76
1043.98
1033.73
1039.7
962.65
921.16
879.58
845.03
776.29
557.23
434.71
512.99
575.42
549.03
414.48
361.49
352.1
358.26
363.97
365.32
371.46
383.66
397
391.35
353.45
288.44
214.7
148.79
106.43
91.41
97.35
98.17
113.92
138.58
170.49
183.36
186.95
182.4
175.39
173
180.49
194.53
209
216.96
215.14
211.49
212.43

0

0

0
301.44
305.4
291.08
283.98
275.67
275.56
346.86
451.18
596.19
724.77
794.49
832.96
824.78
829.55
768.07
734.97
701.79
674.23
619.38
550.34
521.89
564.85
581.24
559.61
496.75
468.59
466.51
475.36
484
486.1
489.96
496.17
507.68
507.04

366.85
362.73
359.6
377.81
382.77
364.82
355.92
345.51
345.37
434.73
565.47
747.22
908.38
995.76
1043.98
1033.73
1039.7
962.65
921.16
879.58
845.03
776.29
689.76
654.11
707.95
728.49
701.37
622.6
587.3
584.69
595.78
606.62
609.24
614.08
621.87
636.3
635.49
612.73
548.79
468.05
376.74
317.6
292.82
305.57
323.86
359.53
384.78
408.88
411.18
414.85
405.34
394.08
385.42
391.32
401.05
410.54
416.21
416.43
415.62
426.4

0.86
0.86
0.91
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2.22
2.62

2.11
1.84

1.8
1.83
1.86
1.86

1.9
1.96
2.03

1.8
1.47

11
0.76
0.54
0.48

0.5

0.5
0.58
0.71
0.87
0.94
0.95
0.93
0.89
0.88
0.92
0.99
1.07
111

1.1
1.08
1.08
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5.64
6.57

5.13
4.42
4.26
4.28

43
4.27

43
4.39
4.49
4.38
3.92
3.16
2.33

1.6
1.13
0.98
1.02
1.01
1.17

1.4
1.71
1.82
1.84
1.78

1.7
1.66
1.71
1.83
1.95
2.01
1.97
1.92
1.92

0.000384659
0.000364083
0.000388518
0.000356745
0.000376573
0.000363034
0.000367546
0.000396363
0.000373126

0.00035335
0.000291598
0.000253666
0.000244446
0.000219741

0.00022802
0.000215668
0.000215048
0.000237457
0.000228467
0.000248418
0.000238535
0.000248872
0.000280523
0.000271122
0.000276896
0.000256908
0.000261827
0.000295267
0.000286128
0.000304692
0.000284086
0.000281536
0.000298486
0.000279818
0.000295442

0.00027489
0.000275065
0.000297635
0.000295995
0.000340545
0.000357247
0.000389086
0.000430543
0.000396678
0.000409392
0.000365698
0.000375591
0.000342921
0.000341961
0.000361725
0.000344412

0.00037113
0.000353201
0.000350531
0.000367894
0.000342224
0.000361126
0.000339797
0.000340129
0.000356791

441.95
439.46
437.56
448.5
451.44
440.73
435.32
428.9
428.81
481.11
548.7
630.75
695.45
728.13
745.55
741.88
744.02
715.92
700.32
684.33
670.76
642.9
606.01
590.14
613.95
622.79
611.09
575.75
559.19
557.94
563.21
568.31
569.54
571.8
575.41
582.05
581.68
571.17
540.55
499.2
447.87
411.22
394.85
403.35
415.25
437.52
452.62
466.58
467.89
469.97
464.56
458.06
453
456.45
462.09
467.53
470.75
470.87
470.41
476.47

1.57
1.56
1.57
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1.89
1.97

1.83
1.76
1.74
1.74
1.75
1.74
1.75
1.76
1.77
1.76

1.7

1.6
1.46

1.3

1.1
1.12
1.12
1.17
1.25
1.32
1.34
1.35
1.33
131

1.3
1.32
1.34
1.37
1.38
1.37
1.36
1.36
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1.59
1.75

1.73
1.59
1.55
1.54
1.52
1.52
1.55

1.6
1.61
1.59
1.47

1.4
1.29
1.24
1.14
1.16
1.12
0.98
0.95
1.09
1.35
1.53
1.56
1.61
1.64
1.73

1.8
1.95
2.09
2.17
2.15
2.11
1.99

20f6

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

164
165

167
168

170
171
172
173
174
175
176
177

19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21
21.16
21.33
21.49
21.65
21.82
21.98
22.15
2231
22.47
22.64
22.8
22.97
23.13
233
23.46
23.62
23.79
23.95
24.12
24.28
24.44
24.61
24.77
24.94
25.1
25.26
25.43
25.59
25.76
25.92
26.08
26.25
26.41
26.58
26.74
26.9
27.07
27.23
27.4
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.2

0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16

Jil5
33.8

34
B3
322
30.2
27.3
26.1
25.7
25.7
254
25.9
25.7
22.6
19.6
17.9
16.3
16.6
17.4
17.7
19.3
23.2
23.4

23
23.8
24.7
24.8
23.3
22.5
22.3
221

23
23.8
23.3

0.6
0.7
0.7
0.8

0.9
0.8
0.7
0.6
0.6
0.6
0.6
0.6
0.7
0.7
0.8

1.2
1.2
1.2

1.1
1.3
1.4
1.4
1.5
1.4
1.3
1.2
1.1
1.1

1.1
1.1
1.2
1.1

0.8
0.7
0.6
0.6
0.6
0.6
0.7
0.8
0.9
0.9
0.9
0.8
0.8
0.8
0.8
0.9
0.9
0.8
0.8
0.9

A D DA D DA D DA DDA DD DD DDA DWWLWWW DDA DD DDA DDA DDA DDA DDA DD DD DD DD DDAEDDDDDEDDDDDDDDDDDDDD DN

1.42E-07
1.33E-07
1.50E-07
1.89E-07
2.38E-07
2.73E-07
3.00E-07
3.00E-07
2.98E-07
2.95E-07
2.97E-07
3.05E-07
3.28E-07
3.90E-07
3.98E-07
3.94E-07
3.66E-07
3.54E-07
3.06E-07
2.71E-07
2.48E-07
2.62E-07
2.83E-07
3.05E-07
3.00E-07
2.91E-07
3.21E-07
3.43E-07
3.64E-07
3.50E-07
3.41E-07
3.05E-07
2.50E-07
2.20E-07
1.96€E-07
1.90E-07
1.67E-07
1.64E-07
1.44E-07
1.26E-07
9.89E-08
8.49E-08
7.85E-08
8.26E-08
9.33E-08
1.07E-07
1.40E-07
1.59€-07
1.71E-07
1.58E-07
1.81E-07
2.12E-07
2.23E-07
1.95E-07
1.53E-07
1.30E-07
1.30E-07
1.52E-07
1.63E-07
1.67E-07

4.98E-07
4.81E-07
5.89E-07
8.40E-07
1.19E-06
1.46E-06
1.62E-06
1.57E-06
1.48E-06
1.38E-06
1.33E-06
1.35E-06
1.48E-06
1.84E-06
1.94E-06
1.97E-06
1.89E-06
1.93E-06
1.76E-06
1.62E-06
1.49E-06
1.56E-06
1.67E-06
1.82E-06
1.86E-06
1.90E-06
2.24E-06
2.50E-06
2.69E-06
2.55E-06
2.38E-06
2.00E-06
1.52E-06
1.26E-06
1.10E-06
1.06E-06
9.34E-07
9.18E-07
7.72E-07
6.15E-07
4.25E-07
3.25E-07
2.83E-07
2.94E-07
3.44E-07
4.19E-07
6.13E-07
7.67E-07
8.73E-07
8.12E-07
9.48E-07
1.13E-06
1.19E-06
1.00E-06
7.64E-07
6.35E-07
6.39E-07
7.62E-07
8.35E-07
8.74E-07

CPT-2 Estimations
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218.36
226.42

245.2
277.35
311.68
334.48
338.15
327.66
310.25

291.5
279.46
275.51
281.43
294.94
304.96
312.56
321.93
340.46
359.72
372.68

376.2
371.99
368.78
371.27
387.99
408.21
435.48
454.68
462.68
454.25
436.21
409.26
380.11
358.93
350.21
348.51
348.95
348.59
333.95
304.51
268.26
239.06
224.73
222.69
230.09
244.49

273.9
301.42
319.37
320.19
325.98
333.07
331.92

3221

310.9
305.09
306.23
312.83
319.16
327.49
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402.5
414.68
425.78
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448.24
470.69

498.6
540.76
582.76
610.46
606.51
587.73
557.01
524.38
502.33
492.71
496.83
504.47
519.74
533.65
557.12
592.56
642.91
680.67
698.38
683.57
668.68
663.82
695.91
736.17
771.79
796.16
801.53
792.42
764.49
731.86
704.79
680.96
678.17
678.81
695.79
697.12
683.69
638.84
588.17
538.81

513.7
504.44
509.83
528.52
564.17
606.61
634.43
644.74
640.36
636.36

628.1
624.81
629.59
636.73
638.72
634.55
639.07
653.38

111
1.16
1.25
1.42
1.59
171
1.73
1.67
1.58
1.49
143
141
1.44

1.5
1.56
1.59
1.64
1.74
1.84

1.9
1.92

1.9
1.88
1.89
1.98
2.08
2.22
2.32
2.36
2.32
2.23
2.09
1.94
1.83
1.79
1.78
1.78
1.78

1.7
1.55
1.37
1.22
1.15
1.14
1.17
1.25

1.4
1.54
1.63
1.63
1.66

1.7
1.69
1.64
1.59
1.56
1.56

1.6
1.63
1.67

1.95
2.01
2.16
2.42

2.7
2.87
2.88
2.77

2.6
2.42
231
2.25
2.29
2.38
2.44
2.48
2.54
2.66
2.79
2.87
2.88
2.83
2.78
2.78
2.89
3.02

3.2
3.31
3.35
3.27
3.12

29
2.68
2.51
2.44
2.41

2.4
2.38
2.26
2.05

1.8
1.59
1.49
1.46

1.5
1.59
1.77
1.93
2.03
2.03
2.05
2.08
2.07
1.99
191
1.87
1.86
1.89
1.92
1.96

0.00032752
0.000339586
0.000310535
0.000298185

0.00030519
0.000280648
0.000299159
0.000286026
0.000293804
0.000321732
0.000309382
0.000331915

0.00031109
0.000308725
0.000323169
0.000300165
0.000312133
0.000284855
0.000273472
0.000282392

0.00026239
0.000281793

0.00026815
0.000285955
0.000262855
0.000255567
0.000265198
0.000245749
0.000260229
0.000246328
0.000250788
0.000272336

0.00026119
0.000282331
0.000266267
0.000266143
0.000279307
0.000262627
0.000281765
0.000274344
0.000285919
0.000317395
0.000305939
0.000328033
0.000307096
0.000301619
0.000310179
0.000281536
0.000292498
0.000273084

0.00027402
0.000292056
0.000276678
0.000294745
0.000276353
0.000274796
0.000291515
0.000275269

0.00029144
0.000271274

488.52
500.61
515.24
536.58
557.03
570.11
568.26
559.39
544.58
528.39
517.16
512.18
514.32
518.26
526.04
533.04
544.64
561.69
585.07
602
609.78
603.28
596.68
594.5
608.7
626.06
641.03
651.07
653.27
649.54
637.99
624.23
612.58
602.13
600.9
601.18
608.65
609.23
603.34
583.21
559.6
535.61
522.98
518.24
521.01
530.47
548.07
568.31
581.2
585.9
583.9
582.08
578.29
576.77
578.97
582.25
583.16
581.25
583.31
589.81

1.37
1.39
1.42
1.47
1.53
1.56
1.56
1.54
1.51
1.47
1.45
1.44
1.56

1.6
1.62
1.64
1.67
1.72
1.78
1.57
1.57
1.56
1.55
1.55
1.83
1.88
1.95

1.65
1.64
1.61
1.84
1.75
1.69
1.66
1.65
1.64
1.64
1.59
1.49
1.38
1.28
1.24
1.22
1.23
1.27
1.36
1.44
1.49
1.49

1.5
1.51

1.5
1.47
1.43
1.41
1.41
1.42
1.44
1.46

1.82

1.7
1.67
1.66
1.67
1.67
1.75
1.82
1.94
2.08
2.21

2.3
2.35
2.46
2.41
2.34
2.19
2.04

1.8
1.64
1.57
1.64
1.73

1.8
171
1.61
1.59
1.59
1.61
1.62
1.68
171
1.68
1.68
1.64
1.63
1.54
1.54
1.52
1.58
1.61
171
1.77
1.86
1.92
1.93
1.96
1.88
1.84
1.78
1.88

2.07
2.01
1.87
1.76
1.77
1.88
1.91
1.89

30of6

20
20
20
20
20
20
20
20
20
20
20
20
40
40
40
40
40
40
40
20
20
20
20
20
40
40
40
40
20
20
20
40
40
40
40
40
40
40
40
40
39.67
39.37
38.88
39.1
39.9
40
40
40

40
40
40
40
40
40
40
40
40
40
40



178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

236
237

29.36
29.53
29.69
29.86
30.02
30.19
30.35
30.51
30.68
30.84
31.01
31.17
BISE

315
31.66
31.83
31.99
32.15
32.32
32.48
32.65
32.81
32.97
33.14

333
33.47
33.63
33.79
33.96
34.12
34.29
34.45
34.61
34.78
34.94
So8I)
85277
248

35.6
35.76
85108
36.09
36.26
36.42
36.58
36.75
36.91
37.08
37.24

37.4
37.57
37.73

37.9
38.06
38.22
38.39
38.55
38.72
38.88
39.04

0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16

24.8
23.7
223
21.8
20.3
21
27.2
27.1
26.7
26.5
27.4
36.9
60.7
711
53.1
41.3
37.5
311
29.4
30.8
31.8
82.6
116.9
132.1
130.9
145.7
131.6
77.8
47
35.6
28
B4
20.5

16.2
15.6
13.9
13.7

139
13.5
14.2
16.4

17.8
18.4
27.2
321
36.2
35.2
&5
36.4
36.3
37.2
37.4
37.7
38.5
38.8
38.4
38.1

0.9

0.9
0.8
0.8
0.8
0.9

0.9
1.2

1.7
1.5
1.1
1.2
1.2
1.1

0.8
0.7
0.5
0.6
i3
23
2.8
2.8

1.4
1.1

0.9
0.8
0.7
0.6
0.6
0.6
0.6
0.6
0.5
0.6
0.6
0.6
0.7
0.8
1.2
.3
L3
13
L3
13
L3
13
13
1.4
13
L3
1.6
1.6

A D DA D DA DD DD DD DWWWWWWWLW WL WWWWWW W WD DDA DD DDA S DD DD DDA WW WS D

1.37E-07
1.24E-07
1.06E-07
9.74E-08
9.58E-08
1.28E-07
1.67E-07
1.93E-07
1.67E-07
1.78E-07
2.54E-07
5.64E-07
1.40E-06
1.82E-06
1.70E-06
8.12E-07
4.33E-07
2.56E-07
2.13E-07
2.95E-07
2.86E-06
3.07E-05
1.65E-04
1.51E-04
7.38E-05
3.08E-05
1.12E-05
2.95E-06
5.87E-07
2.23E-07
1.28E-07
7.26E-08
4.67E-08
3.22E-08
2.65E-08
1.92E-08
1.61E-08
1.33E-08
1.30E-08
1.39E-08
1.41E-08
1.89E-08
2.68E-08
3.37E-08
3.29E-08
4.29E-08
7.35E-08
1.25E-07
1.57E-07
1.66E-07
1.67E-07
1.71E-07
1.81E-07
1.87E-07
2.05E-07
2.13E-07
2.22E-07
2.05E-07
1.92E-07
1.78E-07

7.11E-07
6.31E-07
5.12E-07
4.46E-07
4.30E-07
6.32E-07
9.07E-07
1.13E-06
9.63E-07
1.02E-06
1.65E-06
5.07E-06
1.71E-05
2.44E-05
2.05E-05
7.74E-06
3.42E-06
1.79E-06
1.39E-06
1.96E-06
3.05E-05
4.06E-04
2.31E-03
2.46E-03
1.47E-03
7.18E-04
2.73E-04
5.53E-05
6.79E-06
1.76E-06
7.86E-07
3.63E-07
2.01E-07
1.21E-07
8.95E-08
5.41E-08
3.98E-08
2.99E-08
2.90E-08
3.05E-08
3.12E-08
4.78E-08
8.41E-08
1.18E-07
1.20E-07
1.87E-07
4.00E-07
8.48E-07
1.16E-06
1.27E-06
1.29E-06
1.33E-06
1.43E-06
1.49E-06
1.66E-06
1.74E-06
1.82E-06
1.70E-06
1.59E-06
1.48E-06

CPT-2 Estimations

10
10
10
10

10
11
11
11
11
12
15
19
20
18
16
14
13
12
12
16
20
24

32
34
33
27
20
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324.37
317.69
301.7
286.01
280.32
307.22
339.71
364.61
359.24
359.52
404.96
560.93
761.61
836.33
750.49
594.68
493.77
437.01
408.15
415.55
665.65
825.5
873.18
1015
1244.67
1456.54
1517.61
1168.94
721.99
491.5
383.13
312.51
269.01
234.23
211.11
175.45
154.01
140.71
139.33
136.92
137.89
158.04
196
218.58
227.85
272.37
339.66
422.33
461.43
478.99
481.07
484.54
491.95
496.94
503.11
508.64
514.09
517.1
515.75
518.18
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716.05
824.41
863.53
784.53
710.71
661.25
0

0

0
633.66
658.65
696.69
809.84
993.09
1162.14
1210.86
1106.05
915.04

670.59
668.65
653.15
628.78
618.08
642.44
677.69
708.45
716.05
708.87
748.45
897.45
1033.25
1082.3
983.28
890.75
828.76
806.81
778.63
747.64
794.18
825.5
873.18
1015
1244.67
1456.54
1517.61
1386.25
1146.85
930.02
801.54
724.63
675.5
629.15
587.53
553.85
536.99
532.82
533.61
523.55
525.33
534.85
560.3
582.31
609.56
694.56
785.86
887.03
930.92
956.4
958.95
962
966.83
970.49
966.38
970.3
974.06
993.49
1002.64
1021.34

1.65
1.62
1.54
1.46
143
1.57
1.73
1.86
1.83
1.83
2.07
2.86

3.03
2.52
2.23
2.08
2.12
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2.51
1.95
1.59
1.37

1.2
1.08
0.96

0.9
0.86
0.86
0.85
0.86
0.92
1.03
1.12
1.16
1.39
1.73
2.15
2.35
2.44
2.45
2.47
2.51
2.54
2.57

2.6
2.62
2.64
2.63
2.64

1.93
1.88
1.77
1.67
1.63
1.78
1.95
2.09
2.04
2.03
2.28
3.14

3.26
2.69
2.37

2.2
2.23
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3.71
2.51
1.95
1.58
1.36
1.18
1.05
0.93
0.87
0.83
0.83
0.82
0.82
0.87
0.97
1.05
1.09
1.29
1.61
1.99
2.16
2.24
2.24
2.24
2.27
2.28

2.3
2.31
2.33
2.33
2.32
2.32

0.000267769
0.000284919

0.00027132
0.000293813
0.000278911
0.000290673
0.000266365
0.000260514
0.000275326
0.000260438
0.000269298
0.000231465
0.000215718
0.000223946
0.000221132
0.000246853
0.000240866
0.000244122
0.000264033
0.000253598
0.000261434
0.000241342
0.000234659
0.000231252
0.000196546
0.000193044
0.000177995
0.000186239
0.000217553
0.000227376
0.000260229
0.000257591
0.000266796
0.000293726
0.000286072
0.000313058
0.000299233
0.000300402
0.000318937
0.000303048
0.000321446
0.000299828
0.000311247
0.000287351
0.000280854
0.000279555
0.000247353

0.00024737
0.000227266
0.000224218
0.000237915
0.000223564
0.000236944
0.000222584
0.000223056
0.000236518
0.000222176
0.000233741
0.000218986
0.000216973

597.53
596.66
589.71

578.6
573.66
584.85
600.68
614.17
617.45
614.35
631.27
691.25
741.71
759.11
723.55
688.67
664.27
655.41
643.86
630.92
650.26
662.96
681.84
735.13
814.06
880.63

898.9
859.11
781.42
703.68
653.27
621.14
599.71
578.77

559.3
543.03

534.7
532.62
533.02
527.97
528.86
533.64
546.19
556.81
569.69
608.11
646.85
687.23
704.02
713.59
714.54
715.68
717.47
718.83
717.31
718.76
720.15

727.3
730.64
737.42

1.44
1.42
1.38
1.33
1.31
1.37
1.46
1.52
1.51
141
1.46
1.63

1.65
1.55
1.49
1.45
1.59
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1.73
1.52
1.39

1.3
1.23
1.17
1.13
1.08
1.06
1.04
1.04
1.04
1.04
1.06

1.1
1.13
1.14
1.21
131
1.41
1.45
1.46
1.61
1.47
1.47
1.47
1.48
1.48
1.49
1.49
1.48
1.48

1.74

1.7
1.68
1.72
1.75
1.84
1.89
1.89

1.8
1.86
1.96
2.05

2.35
2.12
1.87
1.86
2.15
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1.64
1.64
1.56
1.49
1.46
1.51
1.48
1.47
1.41

1.4
1.48
1.49

1.6
1.68
1.73
1.63
1.51
1.54
1.58
1.61

1.6

1.6
1.62
1.64
1.66
1.72
1.73
1.75
1.69
1.65
1.59
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40
40
39.04
38.98
39.19
40
40
40
39.43
20
20
20
20
20
20
20
20
20
20
40
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
39.94
20
20
20
20
20
20
20
20
20



CPT-2 Estimations

238 39.21 0.17 &3 1.7 4 1.73E-07 1.43E-06 16 515.67 0 102195 2.63 2.3 0.000230465 737.64 1.48 1.58 20
239 39.37 0.16 38 1.6 4 1.66E-07 1.36E-06 16 511.73 0 1021.84 2.61 227 0.00021692 7376 1.47 1.57 20
240 39.54 0.17 725! 1.6 4 1.57E-07 1.24E-06 16 495.93 0 1000.61 2.53 2.19 0.000232909 729.9 1.45 1.58 20
241 39.7 0.16 8510 i3 4 1.36E-07 1.04E-06 15 476.31 0 985.44 2.43 2.09 0.000220888 72435 1.43 1.55 20
242 39.86 0.16 34.1 i3 3 1.07E-07 7.57E-07 15 441.85 0 955.05 2.25 1.93 0.000224376 713.09 1.39 1.51 20
243 40.03 0.17 30.5 1.4 3 7.51E-08 4.80E-07 14 399.14 0 919.85 2.04 1.74 0.00024292 699.82 1.34 143 20
244 40.19 0.16 27.3 L3 3 5.20E-08 2.92E-07 13 350.46 0 863.11 1.79 1.52 0.000236023 677.9 1.28 1.38 20
245 40.36 0.17 24 11 3 3.78E-08 1.84E-07 11 305.08 0 796.19 1.56 1.32 0.000261101 651.09 1.22 1.39 20
246 40.52 0.16 21 0.9 3 2.97E-08 1.25E-07 10 263.46 0 71826 1.34¢ 1.13 0.000258732 618.4 1.16 1.46 20
247 40.68 0.16 18.4 0.7 3 2.41E-08 9.04E-08 9 234.01 0 662.27 1.19 1 0.000269446 593.81 1.11 1.53 20
248 40.85 0.17 17.5 0.7 3 2.13E-08 7.59E-08 9 221.97 0 659.51 1.16 0.97 0.000286886 592.57 1.1 1.49 20
249 41.01 0.16 19.5 0.9 3 2.40E-08 9.86E-08 10 256.61 0 726,94 131 1.09 0.000257181 622.13 1.14 1.37 20
250 41.18 0.17 24.4 1.2 3 2.98E-08 1.45E-07 12 303.93 0 82791 1.55 1.29 0.000256051 663.93 1.21 1.27 20
251 4134 0.16 27.7 L3 3 3.81E-08 2.14E-07 13 350.81 0 914.13 1.79 1.48 0.000229345 697.64 1.27 1.22 20
252 41.5 0.16 29.8 1.6 3 4.39E-08 2.61E-07 13 371.33 0 943.08 1.89 1.56 0.000225797 708.6 1.29 1.24 20
253 41.67 0.17 28.9 1.4 3 4.79E-08 2.85E-07 13 371.68 0 928.97 1.9 1.56 0.000241724 703.28 1.29 1.3 20
254 41.83 0.16 27.4 1.3 3 5.34E-08 3.12E-07 13 364.64 0 893.65 1.86 1.52 0.000231958 689.78 1.28 14 20
255 42 0.17 27.9 1.2 3 5.55E-08 3.20E-07 13 359.64 0 875.37 1.83 1.49 0.000249015 682.69 1.27 1.46 20
256 42.16 0.16 27.7 1.2 3 4.98E-08 2.77E-07 13 346.97 0 861.11 1.77 1.44 0.000236298 677.11 1.26 1.45 20
257 4232 0.16 25 1.2 3 3.78E-08 1.92E-07 12 317.47 0 828.16 1.62 1.31 0.000240953 664.03 1.22 14 20
258 42.49 0.17 21.9 1 3 2.44E-08 1.08E-07 11 275.18 0 777.15 1.4 1.13 0.000264283 643.25 1.16 1.33 20
259 42.65 0.16 18.9 0.9 3 1.67E-08 6.35E-08 10 237.48 0 728.59 1.23 0.99 0.000256892 622,83 1.11 1.29 20
260 42.82 0.17 17.8 0.9 3 1.40E-08 4.73E-08 10 211.46 0 71148 1.16 0.93 0.000276212 615.47 1.08 1.27 20
261 42.98 0.16 19.1 0.9 3 2.97E-08 1.30E-07 11 272.25 0 741.85 1.39 1.11 0.000254582 628.48 1.15 1.51 20
262 43.15 0.17 28.7 0.9 4 1.18E-07 6.82E-07 12 362.18 0 769.57 1.85 1.47 0.000265579 640.11 1.27 2.17 20
263 4331 0.16 37.4 0.7 4 1.78E-07 1.06E-06 12 369.78 0 728.66 1.89 1.49 0.00025688 622.86 1.28 2.64 20
264 43.47 0.16 211 0.5 4 1.32E-07 6.71E-07 11 316.16 0 657.47 1.61 1.27 0.00027043 591.65 1.21 2.79 20
265 43.64 0.17 17.2 0.5 3 3.48E-08 1.08E-07 9 194.32 0 583.85 1.12 0.88 0.000304911 557.54 1.06 2.2 20
266 43.8 0.16 16.8 0.5 3 2.28E-08 5.82E-08 8 159.4 0 571.77 1.02 0.8 0.000289986 551.75 1.03 2 20
267 43.97 0.17 16.6 0.5 3 2.32E-08 5.96E-08 8 160.66 0 573.53 1.03 0.8 0.000307637 552.6 1.03 2.01 20
268 44.13 0.16 17.3 0.5 3 3.44E-08 1.07E-07 9 193.62 0 587.28 1.13 0.88 0.000286133 559.18 1.06 2.21 20
269 44.29 0.16 20.8 0.5 3 5.63E-08 2.31E-07 10 255.86 0 621.19 1.31 1.01 0.000278212 575.1 1.11 2.4 20
270 44.46 0.17 35 0.6 4 8.04E-08 3.77E-07 10 292.59 0 665.99 1.49 1.15 0.000285489 595.47 1.17 2.44 20
271 44.62 0.16 24.7 0.7 4 8.37E-08 4.24E-07 11 316.15 0 71444 1.61 1.24 0.000259424 616.75 1.2 2.26 20
272 44.79 0.17 255 0.8 4 8.22E-08 4.32E-07 11 328.33 0 744.35 1.68 1.28 0.000270043 629.53 1.18 2.14 34.89
273  44.95 0.16 25.9 0.8 3 7.52E-08 4.03E-07 12 334.44 0 770.57 1.71 1.3 0.000249793 640.53 1.19 2.01 35.06
274 45.11 0.16 26 0.9 3 5.49E-08 2.84E-07 12 322.62 0 786.89 1.65 1.25 0.000247192 647.27 1.17 1.79 34.83
275 45.28 0.17 23 1 3 3.49E-08 1.68E-07 11 300.44 0 795.15 1.53 1.16 0.000261273 650.66 1.17 1.55 20
276 45.44 0.16 21.7 1 3 2.29E-08 9.85E-08 11 268.47 0 766.88 1.37 1.03 0.000250395 638.99 1.12 1.44 20
277 45.61 0.17 194 0.8 3 1.86E-08 6.75E-08 10 226.86 0 722.28 1.24 0.93 0.000274136 620.13 1.08 1.46 20
278 45.77 0.16 17.8 0.7 3 1.88E-08 5.89E-08 10 195.52 0 670.4 1.16 0.86 0.000267809 597.44 0.99 1.62 31.05
279 45.93 0.16 17.7 0.6 3 1.89E-08 5.67E-08 9 187.72 0 657.69 1.13 0.84 0.000270384 591.75 0.97 1.67 31.46
280 46.1 0.17 18.4 0.7 3 1.85E-08 5.52E-08 9 186.19 0 658.41 1.13 0.84 0.000287123 592.08 0.96 1.66 32.25
281 46.26 0.16 17.5 0.7 3 1.73E-08 5.21E-08 9 188.21 0 6714 1.14 0.84 0.000267608 597.89 0.96 1.6 32.48
282 46.43 0.17 18 0.7 3 1.86E-08 5.81E-08 10 194.96 0 675.47 1.16 0.86 0.000283475 599.7 0.96 1.63 33.1
283 46.59 0.16 19.2 0.7 3 2.67E-08 9.90E-08 10 231.2 0 690.05 1.27 0.93 0.000263965 606.14 1 1.77 33.99
284 46.75 0.16 21.8 0.7 3 3.26E-08 1.32E-07 10 253.67 0 698.73 1.33 0.97 0.000262325 609.93 1.01 1.86 34.63
285 46.92 0.17 20.5 0.7 3 4.08E-08 1.76E-07 10 269.65 0 693.91 1.38 1 0.000279683 607.83 1.02 2.02 35.96
286 47.08 0.16 20.7 0.6 3 3.46E-08 1.39E-07 10 250.35 0 689.07 1.33 0.96 0.000264153 605.71 1 1.95 35.57
287 47.25 0.17 19.8 0.7 3 3.31E-08 1.30E-07 10 245.51 0 688.9 1.32 0.95 0.000280699 605.63 0.98 1.93 36.22
288 47.41 0.16 19.8 0.7 3 4.01E-08 1.77E-07 11 275.89 0 71221 141  1.02 0.000259829 615.79 1.02 1.97 36
289 47.57 0.16 24.8 0.7 3 5.29E-08 2.50E-07 11 295.05 0 72433 1.51 1.08 0.000257645 621.01 1.06 2.11 35.85
290 47.74 0.17 24.1 0.7 3 5.48E-08 2.56E-07 11 291.83 0 712,02 1.49 1.07 0.000276104 615.71 1.07 2.19 34.5
291 47.9 0.16 19.6 0.6 3 3.76E-08 1.50E-07 10 249.68 0 683.79 1.34 0.95 0.000265173 603.38 1.01 2.07 33.88
292 48.07 0.17 18.4 0.6 3 2.67E-08 8.71E-08 10 203.32 0 657.34 1.21 0.86 0.000287356 591.6 0.95 1.97 34.34
293 48.23 0.16 18.4 0.6 3 2.75E-08 9.08E-08 10 206.16 0 659.62 1.22 0.86 0.000269988 592.62 0.94 1.99 35.31
294 48.39 0.16 19.7 0.6 3 2.70E-08 9.25E-08 10 214.07 0 675.59 1.24 0.88 0.000266778 599.75 0.94 1.92 35.57
295 48.56 0.17 19.4 0.7 3 3.15E-08 1.21E-07 10 240.65 0 697.8 1.32 0.93 0.000278903 609.53 0.97 1.94 35.73
296 48.72 0.16 21.7 0.7 3 3.23E-08 1.31E-07 10 253.96 0 7149 136 0.95 0.00025934 616.95 1 1.9 34.9
297 48.89 0.17 21.7 0.7 3 3.75E-08 1.64E-07 11 272.81 0 722.18 1.41 0.99 0.000274154 620.09 1.03 1.97 34.24
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299
300
301
302
303
304

49.05
49.22
49.38
49.54
49.71
49.87
50.04

0.16
0.17
0.16
0.16
0.17
0.16
0.17

21.9
18.1
17.4
19.3

24

31
35.6

0.7
0.7
0.7
0.9
11
L3

W W WwwwwWw

2.73E-08
1.91E-08
1.28E-08
1.54E-08
2.67E-08
3.69E-08
4.32E-08

1.03E-07
6.09E-08
3.65E-08
5.53E-08
1.35E-07
2.29E-07
3.05E-07

CPT-2 Estimations

10
10
10
11
12
15
16

235.03
198.92
178.39
224.42

314.9
388.44
441.19

711.23
699.1
713.21
774.73
874.86
1018.18
1123.52
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131 091
121 084
115 0.79
129 0.89
161 111
198 1.36
225 1.54

Sum

Vs of CPT

Extrapolated Vs
Following Boore (2004)

0.000260006
0.000278643
0.000259648
0.000249124
0.000249088
0.000217309

0.0002198

0.093098709

537.494 (ft/s)

615.37

610.1
616.22
642.25
682.49
736.28
773.43

163.8701 (m/s)

634.4684 (ft/s)

193.4355 (m/s)

1.01
0.97
0.94
0.99
1.15
1.23
1.29

1.84
1.69
1.47

14
1.43
1.32
1.25
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32.13
317
31.45
32.25
20

20

20
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(ft)
0.33
0.49
0.66
0.82
0.98
1.15
1.31
1.48
1.64

1.8
1.97
2.13

2:3
2.46
2.62
2.79
2.95
3.12
3.28
845
3.61
3.77
3.94

4.1
4.27
4.43
4.59
4.76
4.92
5.09
525
Bl
5.58
5.74
5.91
6.07
6.23

6.4
6.56
6.73
6.89
7.05
7.22
7.38
7.55
7.71
7.87
8.04

8.2
8.37
8.53
8.69
8.86
9.02
9.19
9.35

In situ data
Depth Thickness

(ft)
0.33
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16

qc (tsf)

61.9
44.1
33.4
26.1
23.6
27.2
il
324
37.7
B55)
31.4
26.4
20.7
18.3
17.6
17.1
16.5
16.6
16.3
15.2
14.2
1855
12.4
12.1
11.6
11.6
11.9
12.4
12.2
12.2
11.9
13
)
15.1
18.9
24.4
24.5
25.6
26.8
21.1
18.5
13.7
12.1
10.4
9.7
10.6
15.2
16.2
15.8
15.1
14.9
5%
15.7
15.9
16.9
18.3

fs (tsf) SBTn

0.4
0.6
0.8
il
1.3
L4
1.6
1.6
14
14
12
1.1

1
1.1
1.1
1.1
il
1.1
1.1
1.1

1

1

1
0.9
0.9
0.8
0.7
0.7
0.8
0.8
0.7
0.6
0.6
0.5
0.3
0.2
0.5
0.5
0.5
0.5
0.5
0.6
0.5
0.4
0.5
0.7
0.9

1
0.9

1

1
0.9
0.9
0.9
0.9

1

A DWW WWWW W W W WD DDLU DA DA WO WYL VWL YW VW VW VW W W VW VW VW VW OV OV W 0 0 0 0 0 W W W W W & &

Ksbt

1.08E-03
3.24E-04
5.80E-05
1.54E-05
7.46E-06
6.42E-06
6.99E-06
9.07E-06
1.03E-05
1.13E-05
8.39E-06
5.52E-06
2.94E-06
1.68E-06
1.18E-06
9.76E-07
8.56E-07
7.59E-07
6.52E-07
5.46E-07
4.37E-07
3.48E-07
2.91E-07
2.46E-07
2.49E-07
2.71E-07
3.31E-07
3.33E-07
3.01E-07
2.73E-07
3.36E-07
4.62E-07
7.23E-07
1.60E-06
5.54E-06
9.10E-06
9.12E-06
6.73E-06
5.54E-06
3.70E-06
1.41E-06
6.91E-07
3.53E-07
2.48E-07
1.57E-07
1.57E-07
1.91E-07
2.48E-07
2.22E-07
1.93E-07
1.80E-07
1.97E-07
2.22E-07
2.46E-07
2.72E-07
3.13E-07

5.52E-03
1.71E-03
3.10E-04
8.38E-05
4.29E-05
4.08E-05
4.84E-05
6.68E-05
7.68E-05
8.20E-05
5.72E-05
3.23E-05
1.43E-05
7.06E-06
4.63E-06
3.70E-06
3.18E-06
2.77E-06
2.32E-06
1.84E-06
1.38E-06
1.03E-06
8.10E-07
6.51E-07
6.43E-07
6.95E-07
8.67E-07
8.88E-07
8.08E-07
7.21E-07
9.08E-07
1.31E-06
2.22E-06
5.63E-06
2.37E-05
4.39E-05
4.84E-05
3.90E-05
2.99E-05
1.80E-05
5.51E-06
2.22E-06
9.21E-07
5.74E-07
3.44E-07
4.02E-07
5.79E-07
8.49E-07
7.58E-07
6.40E-07
5.88E-07
6.52E-07
7.54E-07
8.64E-07
1.01E-06
1.26E-06

CPT-3 Estimations

SPT N60 Con. Mod.
(ft/s) Cv (fe2/s) (blows/ft)
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(tsf)
319.38
329.62
334.33

340.9
359.37
397
432.49
459.78
465.08
452.99
426.2
364.88
303.56
262.32
245.36
236.78
231.96
228.08
221.88
210.52
197.29
184.07
174.13
165.12
161.23
160.14
163.74
166.4
167.67
165.19
168.79
177.06
191.87
219.28
267.67
301.29
331.26
361.22
337.57
304.33
243.1
201
163.1
144.35
137.26
159.57
189.75
213.84
213.18
206.96
204.49
207.21
211.79
219.24
231.29
250.84

Estimations

Su

Es (tsf) Go (tsf) (tsh)

254.82
263
266.75
272
286.73
316.76
345.08
366.85
371.07
361.43
340.06
308.29
287.39
274.85
274.12
273.72
274.6
275.94
275.91
270.34
263.82

O ©O O o o © © © ©

234.4
234.17
231.77
226.05
240.39
264.31
288.21

285.1
276.49

262.8
247.38

O O O 0O 0O O O O ©O O © © © o

319.38
329.62
334.33
340.9
359.37
397
432.49
459.78
465.08
452.99
426.2
386.39
360.19
344.48
343.57
343.06
344.16
345.85
345.81
338.83
330.65
321.43
314.13
306.94
299.14
292.59
288.58
292.82
300.6
301.48
296.63
293.78
293.5
290.48
283.32
301.29
331.26
361.22
357.32
346.54
329.37
310.05
284.12
267.9
276.96
321.64
369.48
397.06
403.77
402.03
402.5
401.23
401.03
407.58
422.29
446.47

0
0
0
0
1.83
1.97
2.17

o O o o o

1.55
1.34
1.25
1.21
1.18
1.16
1.13
1.07
1.01
0.94
0.89
0.84
0.82
0.82
0.84
0.85
0.86
0.84
0.86

0.9
0.98

o O O ©O O o o o

1.03
0.83
0.74

0.7
0.81
0.97
1.09
1.09
1.06
1.04
1.06
1.08
1.12
1.18
1.28

Su
ratio

0
0
0
0
63.83
58.48
56.79

o O o o o

23.04
18.61
16.35
14.81
13.73
12.76
11.81
10.65
9.54
8.52
7.71
7.03
6.59
6.31
6.23
6.1
5.95
5.66
5.61
5.71

O O O O ©O O O o o

4.98
3.94
3.41
3.17
3.61
4.21
4.64
4.54
4.32
4.18
4.16
4.17
4.24
4.39
4.68

Thickness
/Vs (s)
0.0008003
0.0003819
0.0004029
0.0003756
0.0003658
0.0003698
0.0003334
0.0003436
0.0003215
0.0003258
0.0003569
0.0003528
0.0003882
0.0003736
0.0003741
0.0003978
0.0003738
0.0003962
0.0003729
0.0004002
0.0003813
0.0003868
0.0004157
0.0003958
0.000426
0.0004054
0.0004082
0.0004305
0.0003999
0.0004243
0.0004026
0.0004046
0.0004301
0.0004068
0.0004377
0.0003995
0.000381
0.0003876
0.0003668
0.0003958
0.0003821
0.0003938
0.0004371
0.0004237
0.0004427
0.0003866
0.0003607
0.0003697
0.0003451
0.0003674
0.0003456
0.0003462
0.0003679
0.0003435
0.0003585
0.0003282

Vs (ft/s)

412.36
418.93
421.91
426.03
437.42
459.76
479.87
494.77
497.61

491.1
476.36
453.57
437.92
428.26

427.7
427.38
428.07
429.11
429.09
424.74
419.58
413.69
408.96
404.26
399.08

394.7
391.98
394.85
400.06
400.64
397.41
395.49

395.3
393.27
388.39
400.52
419.97
438.55
436.17
429.54
418.77

406.3
388.94
377.67
384.01
413.82
443.53
459.79
463.66
462.66
462.93
462.19
462.08
465.84
474.17
487.56

Ko Sensitivity
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2.52
2.43
2.37
2.33
2.29
2.25
222
217
2.11
2.05

2
1.96
1.92
1.89
1.87
1.86
1.85
1.83
1.82
1.81
1.81

©O © o o © © ©o o

1.73
1.64
1.58
1.56
1.63
1.71
1.76
1.75
1.73
1.72
1.71
1.71
1.71
1.73
1.77

o ©o o o

1.41
1.34
1.39

o ©O o o o

1.42
1.23
1.12
1.08
1.05
1.04
1.01
0.99
0.95
0.92

0.9
0.88
0.93

1.12
1.13
1.09
1.08
1.21

1.4
1.69

o O O O O O o o

1.88
1.63
1.55
1.29
1.14
1.09
1.15

11
1.07
1.06
1.11
1.18
1.22
1.24
1.25

10f6

Peak phi

©)

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

9.51

9.68

9.84
10.01
10.17
10.34

10.5
10.66
10.83
10.99
11.16
11.32
11.48
11.65
11.81
11.98
12.14

12.3
12.47
12.63

12.8
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44

14.6
14.76
14.93
15.09
15.26
15.42
15.58
15.75
15.91
16.08
16.24

16.4
16.57
16.73

16.9
17.06
17.23
17.39
17.55
17.72
17.88
18.05
18.21
18.37
18.54

18.7
18.87
19.03

0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16

20.1
22.3
22.4
21.1
20.6
20.9
22
22.6
225
23.4
23.3
24.4
235
24.3
24.4
5%
25.9
26.3
26.5
255
26.3
25.8
25.2
24.5
23.6
22.9
22.8
22.3
21.8
23.8
24.7
24.9
R4t
24.5
24.8
23.8
21.1
16
11.8
9.6
8.2

6.7
6.4
7.6
10.4
15.9
20.7
21.2
20.9
19.6
18.3
17.1
15.7
13.7
10.8
9.2
9.4
9.8

1.1
.3
1.4
1.5
15
14
14
L4
14
i3
i3
1.3
i3
1.4
185
1.6
1.6
1.6
85
1.6
1.6
1.6
1.6
1.5
14
14
1.2
1.2
1.2
1.3
1.4
14
i3
i3
L3
i3
1.1
0.8
0.6
0.6
0.6
0.5
0.4
0.4
0.6
0.9
1.2
L3
i3
1.2
1.1
0.9
0.8
0.6
0.5
0.5
0.4
0.4
0.4

W W WwWwWwWwwwwwwwwwwwwwwwwwww-hdhdhwWWwWwowowwwwwwwwwwwwwwassr s DDA D Wwwwow v o s s

3.40E-07
3.39e-07
2.86E-07
2.28E-07
2.03E-07
2.19E-07
2.53E-07
2.88E-07
3.20E-07
3.42E-07
3.70E-07
3.64E-07
3.57E-07
3.16E-07
2.95E-07
2.86E-07
2.96E-07
3.21E-07
3.08E-07
3.02E-07
2.73E-07
2.64E-07
2.46E-07
2.34E-07
2.22E-07
2.29E-07
2.31E-07
2.37E-07
2.33E-07
2.36E-07
2.48E-07
2.52E-07
2.57E-07
2.64E-07
2.51E-07
2.25E-07
1.71E-07
1.11E-07
5.44E-08
2.35E-08
1.10E-08
7.55E-09
6.40E-09
6.19E-09
7.23E-09
1.61E-08
4.20E-08
7.83E-08
1.09E-07
1.11E-07
1.13E-07
1.09E-07
1.15E-07
1.09E-07
7.92E-08
4.62E-08
2.81E-08
2.71E-08
2.86E-08

1.50E-06
1.60E-06
1.37E-06
1.06E-06
9.22E-07
1.01E-06
1.21E-06
1.43E-06
1.62E-06
1.75E-06
1.92E-06
1.89E-06
1.88E-06
1.66E-06
1.59E-06
1.58E-06
1.67E-06
1.84E-06
1.76E-06
1.72E-06
1.54E-06
1.48E-06
1.35E-06
1.25E-06
1.14E-06
1.15E-06
1.14E-06
1.15E-06
1.14E-06
1.20E-06
1.32E-06
1.35E-06
1.37E-06
1.41E-06
1.32E-06
1.13E-06
7.45E-07
3.83E-07
1.41E-07
4.74E-08
1.82E-08
1.04E-08
7.12E-09
7.27E-09
1.16E-08
3.73E-08
1.39€E-07
3.21E-07
4.86E-07
4.86E-07
4.70E-07
4.24E-07
4.14E-07
3.54E-07
2.20E-07
1.05E-07
5.51E-08
5.10E-08
5.28E-08

CPT-3 Estimations
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275.93
294.95
299.43
291.28
284.07
288.15
297.43
309.51
315.96
319.16
323.32
323.71
328.27

328.1
336.35
343.67
352.39
357.86
355.82
355.75
352.36
350.88
342.33
331.92
321.05
313.01
306.82
301.58

306.1
317.18
331.48
334.14
333.08
332.49
329.55
313.48
272.23
216.04
162.24
125.68
103.09

85.82

69.46

73.35

100.6
144.83
205.86
256.13
279.34
274.08
260.41
242.54
224.23
202.64
173.12
142.62
122.41
117.59

115.1

O O O O © © © © © ©

445,44
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483.93
517.38
541.88
549.04
546.98
547.15
550.06
559.24
560.18
558.98
558.28
560.62
570.49
583.15
605.24
621.71
633.77
633.92
635.15
637.3
642.88
644.24
636.54
622.61
608.03
589.47
576.86
564.47
574.73
594.16
615.33
618.74
614.44
610.39
610.69
592.21
540.68
464.1
396.33
357.3
336.07
312
290.67
302.06
354.08
441.07
526.87
585.86
602.15
588.82
557.66
522.47
478.24
436.43
395.08
358.91

325.9
315.76

1.41

1.5
1.53
1.49
1.45
1.47
1.52
1.58
1.61
1.63
1.65
1.65
1.67
1.67
1.72
1.75

1.8
1.83
1.82
1.82

1.8
1.79
1.75
1.69
1.64

1.6
1.57
1.54
1.56
1.62
1.69

1.7

1.7

1.7
1.68

1.6
1.39

1.1
0.83
0.64
0.53
0.46
0.41
0.43
0.51
0.74
1.05
1.31
1.43

1.4
1.33
1.24
1.14
1.03
0.88
0.73
0.62

0.6
0.59

5.06
5.32
531
5.08
4.88
4.86
4.94
5.07
5.09
5.07
5.06
4.99
4.99
4.92
4.97
5.01
5.07
5.08
4.98
4.92
4.81
4.73
4.55
4.36
4.17
4.01
3.89
3.78
3.79
3.88
4.01
3.99
3.94
3.89
3.81
3.59
3.08
2.42

1.8
1.38
1.12
0.96
0.86
0.88
1.05

1.5
2.11
2.59

2.8
2.73
2.57
2.37
2.17
1.94
1.64
1.34
1.14
1.09
1.06

0.0003152
0.0003239
0.0002979
0.0003144
0.0002965

0.000315
0.0002957
0.0002932
0.0003113
0.0002933
0.0003118
0.0002929
0.0002903
0.0003051
0.0002819
0.0002955
0.0002754
0.0002754
0.0002923
0.0002747
0.0002906
0.0002732
0.0002748
0.0002953
0.0002812
0.0003035
0.0002887
0.0002919
0.0003073
0.0002845

0.000297
0.0002788
0.0002797
0.0002982
0.0002806
0.0003027
0.0002982
0.0003219
0.0003701
0.0003668
0.0004019
0.0003926
0.0004067
0.0004239
0.0003685
0.0003508
0.0003021
0.0003044
0.0002826
0.0002858

0.000312
0.0003034
0.0003369
0.0003319
0.0003489
0.0003889
0.0003777
0.0004081
0.0003902

507.6
524.85
537.13
540.67
539.65
539.74
541.17
545.67
546.13
545.54

545.2
546.34
551.13
557.21
567.67
575.34
580.89
580.96
581.53
582.51
585.05
585.67
582.16
575.76
568.98
560.22

554.2
548.22
553.17
562.45
572.38
573.96
571.96
570.08
570.22
561.52
536.54
497.09
459.36
436.16

423
407.57
393.39
401.03
434.19

484.6
529.64
558.51
566.22
559.91

544.9
527.42
504.61
482.04
458.64
437.14
423.59
416.55
410.02

1.81
1.84
1.85
1.84
1.82
1.81
1.82
1.83
1.83
1.83
1.82
1.82
1.82
1.82
1.83
1.83
1.84
1.84
1.83
1.83
1.82
1.81
1.79
1.77
1.74
1.72

1.7
1.68
1.69

1.7
1.72
1.72
1.71

1.7
1.69
1.66
1.59
1.47
1.34
1.24
1.15

1.1
1.05
1.06
1.13
1.27
1.43
1.52
1.55
1.54
1.51
1.47
1.42
1.37

1.3
1.22
1.16
1.14
1.13

1.22
1.16
1.07
0.99
0.97
1.01
1.06
1.11
1.16

1.2
1.24
1.25
1.23
1.17
1.12

1.1

1.1
1.14
1.14
1.14

11

11
1.09
111
1.12
1.17
1.21
1.26
1.24
1.22
1.21
1.22
1.25
1.28
1.27
1.27
1.28

1.3
1.22
1.05
0.91
0.89
0.93
0.89
0.79

0.8
0.91
1.01

11
1.14
1.22

13
1.46

1.6
1.62
1.53
1.41
1.47
1.57
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174

19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.8
22.97
23.13
253
23.46
23.62
23.79
23.95
24.12
24.28
A1)
24.61
24.77
24.94
25.1
25.26
25.43
25.59
25.76
25.92
26.08
26.25
26.41
26.58
26.74
26.9
27.07
27.23
27.4
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71

0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17

8.7
8.2
8.8
13.2
17.1
135
12
12.5
11.2
9.2
8.2
L3
12.4
14.2
16.3
18.2
19.8
21.1
21.4
22.5
24.1
24.4
26.6
28.7
29.5
29
29
29.8
26.7
27.2
30.3
30.9
30.5
29.1
28
27.5
27.1
25.8
26.6
27.8
29.1
28.5
26.1
24
22.4
19.9
21.5
21.8
24.7
25
24.2
25.8
24.4
22.4
22
21.1
20.2
18.9
18.5

0.3
0.4
0.5
0.6
0.6
0.6
0.5
0.5
0.4
0.4
0.3
0.3
0.4
0.4
0.5
0.6
0.7
0.8
0.8
0.8
0.8
0.9
0.9

1.1
1.1

1.2
i3
.3
LA
14
i3
1.2
1.1
1.1
1.1
1.1

0.9
0.9
0.9
0.9
0.9
0.8
0.8

0.9
0.8
0.8
0.8
0.7
0.7
0.7
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2.26E-08
1.54E-08
2.13E-08
5.32E-08
9.32E-08
9.08E-08
6.22E-08
4.74E-08
3.69E-08
2.55E-08
2.14E-08
3.60E-08
6.77E-08
1.08E-07
1.43E-07
1.61E-07
1.71E-07
1.77E-07
1.93E-07
2.30E-07
2.52E-07
2.93E-07
3.22E-07
3.62E-07
3.54E-07
3.54E-07
3.78E-07
3.55E-07
3.20E-07
2.85E-07
2.89E-07
2.82E-07
2.37E-07
1.93E-07
1.64E-07
1.61E-07
1.66E-07
1.76E-07
1.91E-07
2.25E-07
2.60E-07
2.51E-07
2.15E-07
1.59€-07
1.14E-07
9.44E-08
8.92E-08
1.31E-07
1.58E-07
1.68E-07
1.53E-07
1.49E-07
1.52E-07
1.38E-07
1.18E-07
1.08E-07
9.28E-08
8.19E-08
7.17E-08

3.93E-08
2.43E-08
4.28E-08
1.42E-07
2.96E-07
2.80E-07
1.70E-07
1.14E-07
8.13E-08
4.75E-08
3.36E-08
7.10E-08
1.64E-07
3.18E-07
4.82E-07
6.10E-07
7.07E-07
7.76E-07
8.83E-07
1.11E-06
1.27E-06
1.56E-06
1.83E-06
2.19E-06
2.21E-06
2.22E-06
2.37E-06
2.17E-06
1.91E-06
1.71E-06
1.83E-06
1.85E-06
1.53E-06
1.21E-06
9.86E-07
9.47E-07
9.50E-07
9.91E-07
1.09E-06
1.34E-06
1.58E-06
1.49E-06
1.20E-06
8.13E-07
5.27E-07
4.20E-07
3.93E-07
6.23E-07
7.77E-07
8.55E-07
7.92E-07
7.80E-07
7.76E-07
6.62E-07
5.39E-07
4.76E-07
3.86E-07
3.25E-07
2.76E-07

CPT-3 Estimations
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10
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10
10
10
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108.74
98.51
125.43
166.85
197.99
192.29
170.77
150.66
137.51
116.19
98.3
123.13
151.04
183.63
210.64
236.68
258.98
273.81
286.32
300.23
314.14
333.24
354.67
378.44
389.62
391.01
392.36
381.52
373.04
375.33
394.82
410.03
404.23
390.51
376.36
366.84
356.42
352.12
355.31
370.65
379.4
371.34
347.4
318.7
289.56
277.69
274.77
297
306.2
317.33
322.42
326.55
318.12
300.29
284.78
274.29
259.66
247.4
240.29

O O 0O O O O O 0O 0O 0O 0O 0O 0O 0O O O O 0 0 0 0 0 o0 o o o

538.54
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313.23
320.83
363.09
409.21
438.78
428.15
407.22
377.38
360.28
328.54
313.35
324.12
354.64
396.1
432.12
475.21
514.53
540.33
556.46
564.93
581.41
600.29
627.93
656.26
678.37
680.62
674.97
663.69
661.38
679.52
712.95
743.65
756.8
758.82
753.33
736.31
711.16
695.78
691.42
700.38
698.28
688.02
661.92
641.06
619.05
614
613.74
618.86
616.46
632
652.89
664.63
645.05
620.21
604.68
591.59
575.9
561.18
558.44

0.56
0.53
0.64
0.85
1.01
0.98
0.87
0.77

0.7

0.6
0.55
0.63
0.77
0.94
1.07
1.21
1.32

1.4
1.46
1.53

1.6

1.7
1.81
1.93
1.99
1.99

1.95

1.9
191
2.01
2.09
2.06
1.99
1.92
1.87
1.82

1.8
1.81
1.89
1.94
1.89
1.77
1.63
1.48
1.42

1.4
1.52
1.56
1.62
1.64
1.67
1.62
1.53
1.45

1.4
1.32
1.26
1.23

0.99
0.94
1.12
1.48
1.74
1.68
1.48
1.29
1.17
0.99
0.91
1.02
1.25

1.5
1.71
1.91
2.07
2.17
2.26
2.35
2.44
2.57
2.72
2.88
2.94
2.93
2.92
2.82
2.74
2.74
2.86
2.95
2.89
2.77
2.65
2.57
2.48
2.43
2.44
2.53
2.57

2.5
2.33
2.12
1.91
1.82
1.79
1.93
1.97
2.03
2.05
2.07

1.88
1.77
1.7
1.6
1.51
1.46

0.0003918
0.0004113
0.0003639
0.0003642
0.000331
0.0003351
0.0003651
0.0003569
0.0003881
0.0003826
0.0003917
0.0004092
0.0003682
0.0003702
0.0003336
0.0003181
0.0003248
0.0002983
0.0003123
0.0002917
0.0002876
0.0003007
0.0002767
0.0002876
0.0002662
0.0002824
0.0002669
0.0002692
0.0002865
0.000266
0.0002759
0.0002543
0.0002521
0.0002675
0.0002526
0.0002715
0.00026
0.0002629
0.0002802
0.000262
0.0002788
0.0002644
0.0002695
0.000291
0.0002787
0.0002973
0.0002799
0.0002787
0.0002967
0.0002758
0.0002883
0.000269
0.000273
0.0002958
0.000282
0.0003029
0.0002889
0.0002927
0.0003118

408.38
413.3
439.68
466.77
483.34
477.45
465.63
448.25
437.98
418.24
408.46
415.42
434.53
459.23
479.66
503
523.4
536.36
544.31
548.44
556.38
565.34
578.21
591.11
600.98
601.98
599.48
594.45
593.41
601.5
616.11
629.24
634.78
635.62
633.32
626.12
615.34
608.65
606.74
610.65
609.74
605.24
593.65
584.22
574.11
571.76
571.64
574.02
572.9
580.08
589.59
594.86
586.04
574.65
567.41
561.23
553.74
546.61
545.28

111
1.09
1.15
1.26
1.33
1.31
1.26
1.21
1.17
111
1.07
1.12
1.19
1.26
1.32
1.36

1.4
1.43
1.44
1.46
1.48
1.51
1.53
1.56
1.58
1.57
1.57
1.55
1.54
1.54
1.57
1.58
1.57
1.55
1.53
1.52

1.5
1.49
1.49
1.51
1.52

1.5
1.47
1.42
1.38
1.36
1.35
1.38
1.39

1.4
1.41
141

1.4
1.37
1.34
1.32

1.3
1.28
1.26

1.49
1.31
1.25
1.47
1.65

1.7

1.6
1.61
1.59

1.6
1.62
1.85
2.06
2.12
2.11
1.97
1.85
1.79
1.79
1.88
1.88
1.92

1.9
1.89
1.83
1.83

1.9
1.91
1.87
1.76
1.69
1.62
1.52
1.43
1.38
1.41
1.49
1.55
1.62
1.68
1.78

1.8

1.8
1.71
1.61
1.54
1.53
1.71
1.84
1.83
1.73
1.69
1.77

1.8
1.78
1.79
1.77
1.77
1.72
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233

28.87
29.04

29.2
29.36
29.53
29.69
29.86
30.02
30.19
30.35
30.51
30.68
30.84
31.01
31.17
31.33

31.5
31.66
31.83
31.99
32.15
32.32
32.48
32.65
32.81
32.97
33.14

353
33.47
33.63
33.79
33.96
34.12
34.29
34.45
34.61
34.78
34.94
35.11
35.27
35.43

35.6
35.76
35.93
36.09
36.26
36.42
36.58
36.75
36.91
37.08
37.24

37.4
37.57
37.73

37.9
38.06
38.22
38.39

0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17

18.7
20.2
21.7
22
21.3
20.2
19.8
21.5
18.3
29.3
36.6
42.1
36.3
22.8
27.2
33.2
41.3
66.4
52.2
Sifd
26.2
26.1
26.6
27.4
28.4
28.5
27.5
26.9
27.1
27.3
27.5
27.1
26.8
26.2
25.8
24.6
24.4
25.1
24.6
22.9
20.2
18.3
18.8
20.9
23.8
25.1
275
29.3
28.7
27.7
2il;3
16.8
12.9
9.8
8.5
11.4
19.5
26.7
30.8

0.7
0.7
0.8
0.8
0.8
0.9
0.9

1.2
i3
1.6
1.6
i3
1.4
1.2
1.2
1.8
1.7
85

1.1
1.2
1.2
1.3
i3
.3
.3
1.3
1.3
.3
i3
1.2
1.1
1.1
1.1
1.1
1.2
2
1.1

0.8
0.7
0.7
0.8
0.8

1.1
1.2
1.2
1.1
0.9
0.7
0.6
0.6
0.7
0.8
0.9
1.2

7.85E-08
9.04E-08
1.04E-07
1.02E-07
8.37E-08
6.51E-08
5.62E-08
3.91E-08
5.91E-08
1.02E-07
2.50E-07
3.24E-07
1.99E-07
1.18E-07
1.04E-07
2.07E-07
6.87E-07
1.04E-06
1.12E-06
4.05E-07
1.51E-07
1.01E-07
9.49E-08
9.52E-08
9.89E-08
9.31E-08
8.48E-08
7.76E-08
7.58E-08
7.75E-08
7.66E-08
7.76E-08
7.95E-08
8.18E-08
7.54E-08
6.68E-08
5.94E-08
5.53E-08
4.97E-08
3.98E-08
3.21E-08
3.05E-08
4.10E-08
6.24E-08
8.85E-08
1.05E-07
1.15E-07
1.07E-07
9.58E-08
5.99E-08
3.23E-08
1.30E-08
5.31E-09
2.59E-09
2.28E-09
5.50E-09
2.79E-08
7.64E-08
1.10E-07

3.09e-07
3.78E-07
4.61E-07
4.60E-07
3.68E-07
2.75E-07
2.38E-07
1.60E-07
2.84E-07
6.04E-07
1.92E-06
2.66E-06
1.42E-06
7.11E-07
6.04E-07
1.49E-06
6.95E-06
1.20E-05
1.21E-05
3.15E-06
8.83E-07
5.53E-07
5.28E-07
5.46E-07
5.81E-07
5.48E-07
4.89E-07
4.39E-07
4.28E-07
4.41E-07
4.35E-07
4.38E-07
4.41E-07
4.46E-07
3.98E-07
3.44E-07
3.02E-07
2.82E-07
2.47E-07
1.83E-07
1.33E-07
1.17E-07
1.59E-07
2.68E-07
4.21E-07
5.48E-07
6.51E-07
6.36E-07
5.69E-07
3.19E-07
1.43E-07
4.22E-08
9.39E-09
2.54E-09
1.96E-09
9.49E-09
1.06E-07
4.02E-07
6.86E-07
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11
13

246.28
261.11
276.42
281.43
274.27
263.82
264.57
255.47
299.58
369.43
479.68
511.39
446.48
376.81
362.27
448.62
631.45
719.94
673.57
485.99
364.38
342.04
347.55
358.17

366.9
367.25
360.17
353.58
352.53

355.2
355.05
352.58
346.38
340.19
329.81

321.3

317.9
317.76
310.58
287.55
257.99
238.74
241.94
267.57
296.92
327.18
352.74
369.39
370.61
333.04

277.2
202.32
110.37

61.24

53.65
107.71
237.96
328.69
390.93

O O O 0O O O O ©O O 0O 0O ©O © O o ©

777.82
822.58
759.48
658.79

O O 0O 0O 0O 0O O 0O 0O 0O 0O 0O O 0O 0 0O 0 0 0O 0 0 0 0 0 0 0 0 0 0 o0 0 o0 o0 0 o0 o o o o

563.07
581.82
600.46
613.42
619.77
623.83
642.42
662.44
720.84
805.27
889.09
904.42
862.47
800.38
786.85
860.62
974.86
1030.96
951.88
825.68
739.76
747.12
767.7
790.67
804.5
813.99
811.92
809.96
810.99
813.89
815.3
807.74
789.95
771.83
759.45
756.34
764.3
773.83
771.35
743.29
693.37
647.38
621.93
637.56
664.17
710.12
752.21
797.78
817.27
799.53
744.11
657.22
572.24
509.95
503.53
565.47
655.87
755.17
841.39

1.26
1.33
1.41
1.44

1.4
1.35
1.35

1.3
1.53
1.88
2.45
2.61
2.28
1.92
1.85
2.29
3.22
3.67

2.48
1.86
1.75
1.77
1.83
1.87
1.87
1.84

1.8

1.8
1.81
1.81

1.8
1.77
1.74
1.68
1.64
1.62
1.62
1.58
1.47
1.32
1.22
1.23
1.37
1.51
1.67

1.8
1.88
1.89

1.7
1.41
1.06
0.78
0.59
0.55
0.78
1.21
1.68
1.99

1.49
1.57
1.65
1.67
1.62
1.55
1.55
1.49
1.73
2.12
2.74
291
2.53
2.12
2.03
2.5
3.5
3.97
0
2.65
1.98
1.85
1.87
1.91
1.95
1.94
1.9
1.85
1.84
1.84
1.83
1.81
1.77
1.73
1.67
1.62
1.6
1.59
1.54
1.42
1.27
1.17
1.18
1.3
1.44
1.57
1.69
1.76
1.76
1.57
1.3
0.97
0.72
0.53
0.5
0.7
1.09
1.5
1.78

0.0002922
0.0003054
0.000283
0.00028
0.0002959
0.0002776
0.0002907
0.0002694
0.0002744
0.0002444
0.0002326
0.000245
0.0002361
0.0002604
0.0002472
0.0002364
0.000236
0.000216
0.0002388
0.0002413
0.0002549
0.0002695
0.0002503
0.000262
0.0002445
0.000243
0.0002586
0.0002436
0.0002587
0.0002431
0.0002428
0.0002592
0.0002467
0.0002652
0.0002516
0.0002521
0.0002665
0.0002493
0.0002653
0.0002543
0.0002633
0.0002896
0.000278
0.0002918
0.0002691
0.0002765
0.0002528
0.0002455
0.0002577
0.0002452
0.0002701
0.0002705
0.0002899
0.0003263
0.000309
0.0003098
0.0002708
0.0002523
0.000254

547.53
556.57
565.42
571.49
574.44
576.32
584.84
593.89
619.51
654.79
688.02
693.93
677.64

652.8
647.25
676.92
720.45
740.89

711.9
663.03
627.59

630.7
639.33
648.83
654.47
658.32
657.49
656.69
657.11
658.28
658.85
655.79
648.53
641.05
635.89
634.58
637.91
641.88
640.85
629.08
607.59

587.1
575.44
582.62
594.66
614.89
632.85
651.74
659.65
652.45
629.43
591.54
551.97
521.06
517.78

548.7
590.94
634.09
669.31

1.27
1.29
1.31
1.32
1.31
1.29
1.29
1.27
1.34
1.43
1.56
1.59
1.52
1.43
141
1.51
1.69
1.77
0
1.54
1.4
1.37
1.37
1.38
1.39
1.39
1.38
1.37
1.37
1.37
1.37
1.36
1.35
1.34
1.32
1.31
13
13
1.29
1.25
1.21
1.17
1.18
1.21
1.26
1.3
1.33
1.35
1.35
13
1.22
11
0.99
0.9
0.88
0.99
1.14
1.28
1.35

1.76
1.78

1.8
1.76
1.65
1.52
1.42
1.24
1.28
1.35

1.6

1.7
1.56
1.45
1.43

1.6
2.02
2.16

2.08
1.76
1.55
1.49
1.45
1.45
141
1.39
1.36
1.36
1.37
1.37
1.39
1.44

1.5

1.5
1.46

1.4
1.36
1.33
1.31
1.33
1.43
1.65
1.82
1.94
1.89
1.82
1.68
1.59
1.43

13
1.15
1.05
0.91
0.85
1.09
1.49

1.7
1.68
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275

277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292

38.55
38.72
38.88
39.04
39.21
39.37
39.54
39.7
39.86
40.03
40.19
40.36
40.52
40.68
40.85
41.01
41.18
41.34
41.5
41.67
41.83
42
42.16
42.32
42.49
42.65
42.82
42.98
43.15
43.31
43.47
43.64
43.8
4s8i97,
44.13
44.29
44.46
44.62
44.79
44.95
45.11
45.28
45.44
45.61
45.77
45.93
46.1
46.26
46.43
46.59
46.75
46.92
47.08
47.25
47.41
47.57
47.74
47.9
48.07

0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17

32.8
34.3
34.2
33.8
35.4
36.9
37.1
36.6
36.5
35.6
38.2
38.3
B74
8545
32.2
30.5
27.4
24.3
21.1
18.8
18.2
17.4
16.9
17.8
16.7
159
5%
16.3
17.6
18.4
18.9
17.8
17.1
17.6
17.1
16.4
17.1
17.2
17.7

18
20.9
24.7
28.6
8815
40.9
50.4
5l
38.8
25.9
18.2
14.6
14.5
14.4
13.9

14
17.7
24.2
29.5
53814

1.4
1.6
85
1.5
14
14
85
1.6
1.6
1.6
1.6
1.7
1.6
5
1.3
1.3
1.2
il
0.8
0.7
0.7
0.7
0.7
0.7
0.6
0.6
0.6
0.7
0.7
0.7
0.7
0.6
0.6
0.6
0.6
0.6
0.6
0.5
0.6
0.7
0.9
1.3
1.7
23
2.7
2.8
2.2
1.8
i3
0.9
0.6
0.5
0.4
0.4
0.5
0.7
il
1.3
%5
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1.09E-07
1.09E-07
1.08E-07
1.23E-07
1.44E-07
1.65E-07
1.56E-07
1.39E-07
1.23E-07
1.31E-07
1.34E-07
1.42E-07
1.32E-07
1.21E-07
1.01E-07
7.78E-08
5.55E-08
4.16E-08
3.19E-08
2.68E-08
2.10E-08
1.74E-08
1.65E-08
1.67E-08
1.53E-08
1.28E-08
1.09E-08
1.26E-08
1.56E-08
1.96E-08
2.16E-08
2.09E-08
2.03E-08
1.87E-08
1.73E-08
1.63E-08
1.80E-08
2.02E-08
1.96E-08
1.87E-08
1.93E-08
2.24E-08
2.49E-08
3.35E-08
5.80E-08
1.11E-07
1.34E-07
9.23E-08
3.30E-08
1.23E-08
7.80E-09
8.48E-09
9.95E-09
9.25E-09
9.37E-09
1.34E-08
2.51E-08
4.09E-08
5.06E-08

7.42E-07
7.73E-07
7.72E-07
8.92E-07
1.07E-06
1.27E-06
1.21E-06
1.07E-06
9.41E-07
1.01E-06
1.05E-06
1.14E-06
1.03E-06
8.88E-07
6.88E-07
4.84E-07
3.12E-07
2.05E-07
1.36E-07
1.02E-07
6.84E-08
5.19E-08
4.82E-08
4.70E-08
3.96E-08
2.89E-08
2.41E-08
3.12E-08
4.45E-08
6.22E-08
6.89E-08
6.27E-08
5.71E-08
5.09E-08
4.53E-08
4.15E-08
4.59E-08
5.44E-08
5.47E-08
6.08E-08
8.09E-08
1.11E-07
1.47E-07
2.39E-07
5.07E-07
1.12E-06
1.33E-06
7.45E-07
1.84E-07
4.11E-08
1.55E-08
1.37E-08
1.54E-08
1.39E-08
1.68E-08
3.91E-08
1.19€E-07
2.41E-07
3.25E-07

CPT-3 Estimations
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10
12
14
14

426.44
442.21
446.74
451.83
464.4
479.79
485.3
483.31
476.23
483.59
491.95
500.21
487.5
458.96
426.59
388.52
351.3
307.14
266.83
237.76
203.57
186.51
182.22
175.55
161.3
141.33
137.75
154.28
177.91
198.13
198.87
187.25
176.11
169.84
163.69
159.12
159.04
167.99
174.08
202.82
261.12
310.54
369.22
444.67
546.04
629.51
618.97
504.06
348.42
207.86
124.35
101.1
96.8
93.59
112.13
181.82
295.02
368.23
401.28
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919.12
952.47
964.12
951.84
950.81
959
979.65
996.65
1003.09
1008.04
1021.31
1026.6
1014.55
970.57
932.13
889.72
855.16
787.48
718.05
661.65
641.15
636.21
635.84
624.01
608.72
590.02
600.4
620.12
642.19
651.42
642.31
628.35
614.03
612.79
611.44
610.67
600.47
605.47
620.85
677.18
769.18
890.68
1038.74
1185.68
1318.54
1351.99
1283.8
1119.02
931.95
752.51
633.58
563.72
536.78
535.76
586
700.33
829.03
947.06
993.22

2.18
2.26
2.28
2.31
2.37
2.45
2.48
2.47
2.43
2.47
2.51
2.55
2.49
2.34
2.18
1.98
1.79
1.57
1.36
1.22
1.13
1.08
1.07
1.05
1.01
0.95
0.94
0.99
1.07
1.13
1.14

11
1.07
1.06
1.04
1.03
1.03
1.06
1.08
1.17
1.33
1.58
1.88
2.27
2.79
3.21
3.16
2.57
1.78

1.2
0.93
0.84
0.82
0.81
0.89
1.14
1.51
1.88
2.05

1.93
1.99
2.01
2.02
2.07
2.13
2.14
2.12
2.09
2.11
2.14
2.16

2.1
1.97
1.82
1.65
1.49

1.3
1.12

0.92
0.88
0.87
0.85
0.81
0.76
0.75
0.79
0.85
0.89
0.89
0.87
0.84
0.82

0.8
0.79
0.79
0.81
0.82
0.89
1.01

1.2
1.42

1.7
2.08
2.39
2.34

1.9
131
0.88
0.68
0.61

0.6
0.59
0.64
0.82
1.08
1.34
1.46

0.0002287
0.0002387
0.0002233
0.0002248
0.0002389
0.0002239
0.0002354
0.0002196
0.0002189
0.0002321
0.000217
0.0002299
0.0002177
0.0002226
0.0002413
0.0002325
0.0002519
0.0002471
0.0002588
0.0002864
0.0002739
0.0002921
0.000275
0.0002776
0.0002986
0.0002855
0.0003007
0.0002785
0.0002907
0.0002717
0.0002736
0.0002939
0.0002798
0.0002976
0.0002804
0.0002806
0.0003007
0.0002818
0.0002957
0.0002665
0.00025
0.0002469
0.0002151
0.000214
0.000191
0.0001886
0.0002056
0.0002073
0.0002413
0.0002528
0.0002755
0.0003103
0.0002993
0.0003183
0.0002864
0.000262
0.0002559
0.0002253
0.0002338

699.55
712.12
716.47
711.89

711.5
714.56
722.21
728.45

730.8

732.6
737.41
739.32
734.96
718.86
704.48
688.27
674.77
647.51
618.31
593.53
584.26
582.01
581.84

576.4

569.3
560.49
565.39

574.6
584.74
588.93
584.79

578.4
571.78

571.2
570.56
570.21
565.42
567.77
574.94
600.46
639.95
688.64
743.67
794.54
837.87
848.43
826.76
771.88
704.41
632.97
580.81
547.85

534.6
534.09
558.57
610.63
664.38

710.1

727.2

1.39
1.41
1.41
1.41
1.43
1.44
1.44
1.44
1.43
1.44
1.44
1.45
1.43

1.4
1.37
1.32
1.27
1.21
1.16
111
1.08
1.06
1.06
1.05
1.04
1.01
1.01
1.03
1.05
1.07
1.07
1.06
1.05
1.04
1.03
1.03
1.02
1.03
1.04
1.07
111
1.18
1.25
1.33
1.43

1.5
1.49
1.39
1.22
1.06
0.97
0.94
0.93
0.93
0.95
1.04
1.14
1.23
1.26

1.52
1.47
1.46
1.54
1.62
1.67
1.62
1.54
1.49
1.51
1.51
1.53
1.52
1.56
1.56
1.53
1.46
1.49
1.54
1.62
1.58
1.51

1.5
1.55
1.56
1.55
1.45
1.46

1.5
1.58
1.67
1.71
1.75
1.72

1.7
1.67
1.78
1.83
1.76
1.56
1.35
1.19
1.04

1.05
1.23
1.37
1.43
131
1.26
1.37
1.65
1.86
1.84
1.64
1.45
1.43
1.42
1.43
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



293
294
295
296
297
298
299
300
301
302
303
304

48.23
48.39
48.56
48.72
48.89
49.05
49.22
49.38
49.54
49.71
49.87
50.04

0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17

Silo3
29.6
26.3
22.9
20.2
19.9
22.4
26.1
28.6
28.4
28.4
28.3

1.4
.3
1.1

0.8
0.8
0.9
iLil
il

1.1
1.1
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5.04E-08
4.21E-08
3.20E-08
2.34E-08
1.78E-08
1.83E-08
2.28E-08
3.32E-08
4.42E-08
4.99E-08
4.87E-08
4.52E-08

3.24E-07
2.48E-07
1.69E-07
1.07E-07
6.61E-08
6.66E-08
1.02E-07
1.70E-07
2.47E-07
2.87E-07
2.79E-07
2.59E-07

CPT-3 Estimations

14
14
13
11
11
11
11
12
13
13
13
13

401.55
368.27
328.84
284.82
231.93
227.04
278.41
320.77

348.7
359.38
357.94
357.38

994.73
942.23
884.06
810.42

762.1
751.42
801.12
856.99
884.27

891.6
892.01
902.68
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2.05 145
1.88 1.33
1.68 1.18
145 1.02

1.3 091
1.29 09
143 099
1.64 1.13
1.78 1.23
1.83 1.26
1.83 1.25
1.82 1.25

Sum

Vs of CPT

Extrapolated Vs
Following Boore (2004)

0.0002199
0.0002259
0.0002478
0.0002436
0.0002669

0.000253
0.0002603
0.0002369
0.0002332
0.0002467
0.0002322
0.0002452

0.0919794

544.035 (ft/s)

727.75
708.28
686.08
656.88
636.99
632.52

653.1
675.49
686.15
688.99
689.15
693.26

165.864 (m/s)

642.394 (ft/s)

195.852 (m/s)

1.26
1.22
1.18
1.12
1.08
1.07
111
1.16
1.19

1.2

1.2

1.2

1.43
1.45
1.45
1.47
1.47
1.52

1.5
1.55
1.63
1.68
1.68
1.62
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20
20
20
20
20
20
20
20
20
20
20
20



No
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Depth Thickness

(ft)
0.33
0.49
0.66
0.82
0.98
1.15
131
1.48
1.64

1.8
1.97
213

2-3
2.46
2.62
2.79
2.95
3.12
3.28
3.45
3.61
3.77
3.94

4.1
4.27
4.43
4.59
4.76
4.92
5.09
5.25
5.41
5.58
5.74
5.91
6.07
6.23

6.4
6.56
6.73
6.89
7.05
7.22
7.38
7.55
7.71
7.87
8.04

8.2
8.37
8.53
8.69
8.86
9.02
9.19
9.35

In situ data
(9 qc (tsf)
0.33 323.7
0.16 235.3
0.17 208.6
0.16 189.5
0.16 165.4
0.17 145.8
0.16 134
0.17 109.3
0.16 85.9
0.16 57.3
0.17 21.9
0.16 18.1
0.17 14.9
0.16 11.5
0.16 9.8
0.17 8.7
0.16 8.4
0.17 8.2
0.16 7.8
0.17 7.1
0.16 6.6
0.16 5.7
0.17 5.4
0.16 5.4
0.17 5.2
0.16 5.1
0.16 5.5
0.17 5.8
0.16 6.7
0.17 8
0.16 10.2
0.16 10.9
0.17 10.2
0.16 10.2
0.17 10.7
0.16 9.9
0.16 10.5
0.17 12
0.16 13.4
0.17 14.6
0.16 14.9
0.16 15.2
0.17 14.4
0.16 13.6
0.17 13.9
0.16 15.1
0.16 14.9
0.17 14.9
0.16 16.9
0.17 17.8
0.16 18.6
0.16 20
0.17 20.9
0.16 20.3
0.17 19.1
0.16 19.6

fs (tsf) SBTn

1.2
1.4
1.2

1
0.7
0.8
0.8
13
1.4
13
11
11

1
0.9
0.7
0.7
0.6
0.6
0.6
0.5
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.4
0.4
0.5
0.6
0.6
0.6
0.6
0.6
0.6
0.7
0.7
0.8
0.8
0.8
0.8
0.8
0.7
0.7
0.8
0.8
0.8
0.8
0.9

1
1.2
1.2
1.2

1

1
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Ksbt

2.43E-02
1.42E-02
7.88E-03
7.49E-03
6.17E-03
4.57E-03
1.89E-03
7.30E-04
2.25E-04
5.75E-05
1.09E-05
1.78E-06
9.17E-07
5.61E-07
3.48E-07
2.90E-07
2.40E-07
2.14E-07
1.84E-07
1.49E-07
1.09E-07
7.39E-08
6.10E-08
5.86E-08
5.91E-08
5.67E-08
6.10E-08
8.05E-08
1.06E-07
1.58E-07
2.10E-07
2.34E-07
2.23E-07
2.08E-07
1.92E-07
1.72E-07
1.75E-07
2.04E-07
2.70E-07
3.11E-07
3.51E-07
3.34E-07
3.13E-07
2.95E-07
3.03E-07
3.02E-07
2.93E-07
3.28E-07
3.69E-07
4.05E-07
3.71E-07
3.67E-07
3.53E-07
3.64E-07
3.69E-07
4.07E-07

3.73E-01
2.08E-01
1.06E-01
9.06E-02
6.87E-02
4.77E-02
2.03E-02
7.86E-03
2.30E-03
4.91E-04
7.39E-05
7.28E-06
3.03E-06
1.50E-06
7.72E-07
5.74E-07
4.46E-07
3.84E-07
3.11E-07
2.34E-07
1.54E-07
9.46E-08
7.24E-08
6.72E-08
6.63E-08
6.40E-08
7.14E-08
1.04E-07
1.56E-07
2.84E-07
4.44E-07
5.34E-07
5.07E-07
4.70E-07
4.28E-07
3.88E-07
4.10E-07
5.32E-07
7.87E-07
9.75E-07
1.15E-06
1.09E-06
9.88E-07
9.00E-07
9.41E-07
9.65E-07
9.58E-07
1.12E-06
1.34E-06
1.58E-06
1.53E-06
1.60E-06
1.58E-06
1.61E-06
1.59E-06
1.72E-06

CPT-4 Estimations

SPT N60 Con. Mod.
(ft/s) Cv (fe2/s) (blows/ft)

40
37
32
29
26
24
22
21
18

-
w

N 0 000NN OO0l TS DA DA D DA D WWWNNNNNWWWWW WS DS DDV

(tsf)
956.24
916.99
841.33
755.29
694.89
652.38

668.7
672.06
637.71
533.63

424.8
255.44
206.55
167.57
138.45

123.8
116.15
111.76
105.51

97.86

87.92

79.85

74.12

71.64

70.08

70.4
73.05
80.37
92
112.52
132.04
142.12

141.9
140.82
139.28
140.56
146.51
162.75
181.89
195.47

203.9
202.92
196.78
190.69

193.9
199.88
204.41

212.7
226.17
243.41
257.76
272.07
279.75
275.49
269.43
264.38

Estimations

Es (tsf) Go (tsf)

762.96
731.64
671.28
602.63
554.43
520.52
533.54
536.22
508.81
425.77
338.93
264.92
241.48
214.17
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311.71
329.96
355.01
375.46

371.47
357.98

956.24
916.99
841.33
755.29
694.89
652.38

668.7
672.06
637.71
533.63

424.8
332.03
302.66
268.42
241.75
223.48
216.94
213.01
206.75
199.22
189.27
184.53
177.37
172.68
168.67
170.69
174.76
182.89
199.13
226.78
252.65
266.55
268.54
269.79
270.81
278.72
289.82
312.95
332.47
348.24
355.46
356.97
350.19
343.12
347.16
358.18
368.29
375.36
390.67
413.55
444.95
470.58
487.32
477.06
465.57
448.67

Su
(tsf)

O ©O ©O O ©O © © © © ©

1.3
1.05
0.85
0.71
0.63
0.59
0.57
0.54

0.5
0.45
0.41
0.38
0.37
0.36
0.36
0.37
0.41
0.47
0.57
0.67
0.73
0.72
0.72
0.71
0.72
0.75
0.83
0.93

1.04
1.04

0.97
0.99
1.02
1.04
1.09
1.15
1.24
1.32
1.39
1.43
1.41
1.37
1.35

Su
ratio
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20.93
15.67
11.89
9.22
7.75
6.87
6.25
5.61
4.95
4.25
3.7
3.28
3.05
2.86
2.77
2.78
2.95
3.26
3.86
4.39
4.59
4.44
4.28
4.11
4.04
4.1
4.44
4.84
5.07
5.17
5.02
4.76
4.51
4.48
4.53
4.53
4.62
4.81
5.08
5.27
5.46
5.51
5.33
5.12
4.94

Thickness/V
s (s)

0.000462489
0.000228987
0.000254001
0.00025231
0.000263045
0.000288448
0.00026815
0.000284195
0.000274584
0.000300171
0.000357458
0.000380545
0.000423486
0.000423236
0.000445968
0.000492825
0.000470782
0.000504796
0.000482247
0.000521969
0.000504032
0.000510448
0.000553205
0.00052767
0.000567291
0.00053075
0.000524521
0.000544784
0.000491385
0.000489237
0.000436241
0.000424719
0.000449593
0.000422152
0.000447698
0.000415347
0.000407311
0.000416463
0.000380282
0.000394807
0.000367782
0.000367006
0.000393701
0.000374339
0.000395413
0.000366384
0.000361321
0.000380271
0.000350816
0.000362288
0.000328724
0.000319648
0.000333739
0.000317473
0.000341448
0.000327359

Vs (ft/s) Ko Sensitivity

713.53
698.73
669.29
634.14
608.26
589.36
596.68
598.18

582.7
533.03
475.58
420.45
401.43
378.04
358.77
344.95
339.86
336.77
331.78
325.69
317.44
313.45

307.3
303.22
299.67
301.46
305.04
312.05
325.61
347.48
366.77
376.72
378.12
379.01
379.72
385.22
392.82

408.2
420.74
430.59
435.04
435.96

431.8
427.42
429.93

436.7
442.82
447.05
456.08
469.24
486.73
500.55
509.38
503.98
497.88
488.76
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2.49
2.35

2.2
2.07
1.97
1.92
1.87
1.82
1.76

1.7
1.65

1.6
1.56
1.53
1.52
1.51
1.53
1.57
1.64

1.7
1.72
1.71
1.69
1.68
1.67
1.68
1.72
1.76
1.78
1.79
1.78
1.75
1.72
1.72
1.73
1.73
1.74
1.76
1.79
1.82
1.85
1.86
1.84
1.81
1.79
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1.03
0.97

0.9
0.93
0.92
0.93
0.93
0.92
0.88

0.8
0.79
0.83
0.88
0.88
0.91

1.06
1.13
1.17
1.18
1.18
1.17
1.16
111

1.1
111
1.19
1.22
1.27
1.27
1.28

1.3
1.32

1.3
1.28
1.33
1.36
1.35
1.25

1.2
1.17
1.22
1.26
1.37
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Peak phi
°

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
91
92
93
94
95
96
97
98
929
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

9.51

9.68

9.84
10.01
10.17
10.34

10.5
10.66
10.83
10.99
11.16
11.32
11.48
11.65
11.81
11.98
12.14

12.3
12.47
12.63

12.8
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44

14.6
14.76
14.93
15.09
15.26
15.42
15.58
15.75
15.91
16.08
16.24

16.4
16.57
16.73

16.9
17.06
17.23
17.39
17.55
17.72
17.88
18.05
18.21
18.37
18.54

18.7
18.87
19.03

0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16

19.2
19.2
20.9
21.8
21.8
22
22.6
22.1
22.1
23.1
24
5%
28.8
28.2
27.1
28.7
28.4
27.9
28.1
27.7
28
25.6
21.9
16.6
11
7.4
4.7
3.4
2.9
2.9
3.4
4.5

9.2
12.7
15.1

18
18.9
18.6
18.2
17.2
16.1
16.1
14.4
13.1
12.5
11.8
12.9
12.3
11.6
10.5
10.8
11.6

10

9.7

9.9
10.2
11.4

0.9
0.9
0.9

1.1
1.2
1.2
1.1

13
1.4
1.6
1.6
1.6
1.6
1.7
1.7
1.6
15
15
i3
13
1.1
0.7
0.4
0.2
0.1
0.2
0.2
0.2
0.2
0.3
0.4
0.4
0.7
0.9
0.9

0.8
0.7
0.7
0.6
0.6
0.5
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.4
0.5
0.5
0.5
0.5
0.6
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4.28E-07
4.88E-07
5.22E-07
5.20E-07
4.48E-07
4.06E-07
4.03E-07
4.46E-07
4.22E-07
3.88E-07
3.32E-07
3.79E-07
4.16E-07
4.43E-07
4.13E-07
3.91E-07
3.97E-07
4.13E-07
4.28E-07
4.42E-07
4.22E-07
3.76E-07
3.04E-07
2.04E-07
1.28E-07
6.46E-08
1.84E-08
3.09E-09
1.65E-09
1.62E-09
2.10E-09
4.15E-09
1.05E-08
1.56E-08
2.29E-08
3.64E-08
6.95E-08
1.07E-07
1.29E-07
1.47E-07
1.58E-07
1.63E-07
1.61E-07
1.36E-07
1.25E-07
9.51E-08
7.91E-08
7.58E-08
8.24E-08
9.04E-08
7.67E-08
6.21E-08
6.07E-08
4.79E-08
3.46E-08
2.21E-08
2.18E-08
2.42E-08
3.52E-08

1.82E-06
2.12E-06
2.37E-06
2.46E-06
2.15E-06
1.97E-06
1.97E-06
2.18E-06
2.08E-06
1.97E-06
1.76E-06
2.17E-06
2.51E-06
2.73E-06
2.55E-06
2.42E-06
2.48E-06
2.56E-06
2.63E-06
2.71E-06
2.51E-06
2.07E-06
1.41E-06
7.23E-07
3.14E-07
1.00E-07
1.40E-08
1.00E-09
3.27E-10
3.14E-10
6.13E-10
2.66E-09
1.26E-08
2.53E-08
4.69E-08
9.40E-08
2.25E-07
3.97E-07
5.09E-07
5.83E-07
6.06E-07
5.95E-07
5.63E-07
4.48E-07
3.81E-07
2.65E-07
2.05E-07
1.95E-07
2.11E-07
2.30E-07
1.81E-07
1.40E-07
1.37E-07
1.06E-07
7.30E-08
4.35E-08
4.30E-08
5.06E-08
8.32E-08

CPT-4 Estimations
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264.82
270.86
282.96
295.03
300.04
303.56
304.81
305.12
307.5
316.33
331.25
357.66
377.17
385.47
384.92
385.69
389.24
386.37
383.11
383.56
371.65
344.1
290.11
221.16
152.83
96.95
47.6
20.18
12.35
12.11
18.21
40.06
74.44
101.27
127.93
161.05
202.13
230.99
247.21
248.01
239.89
228.14
218.23
205.03
190.93
174.03
161.84
160.87
159.92
158.97
147.7
140.63
140.54
137.83
131.94
123.06
123.26
130.76
147.78

355.31

355
366.28
382.18
399.32
411.27
413.47
406.48
413.65
432.13

490.72

508.8
514.19
519.83
526.12
529.42

521.9

514.1
511.77
500.12
472.76
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445.33
444.93
459.08
479
500.48
515.46
518.22
509.45
518.44
541.61
583.33
615.03
637.7
644.45
651.52
659.4
663.54
654.11
644.34
641.42
626.81
592.53
519.27
425.32
319.65
229.6
182.2
166.13
168.14
168.8
187.62
225.25
260.89
310.04
365.54
423.01
472.33
498.92
516.86
506.31
483.33
457
437.98
424.11
401.4
384.24
369.47
370.12
362.36
354.25
339.11
335.43
336.54
344.58
349.89
353.89
355.29
369.92
390.66

1.35
1.38
1.44
1.51
1.53
1.55
1.56
1.56
1.57
1.61
1.69
1.82
1.92
1.97
1.96
1.97
1.99
1.97
1.95
1.96

1.9
1.76
1.48
1.13
0.78
0.49
0.31

0.2
0.16
0.16

0.2

0.3

0.4
0.52
0.65
0.82
1.03
1.18
1.26
1.27
1.22
1.16
1.11
1.05
0.97
0.89
0.83
0.82
0.82
0.81
0.75
0.72
0.72

0.7
0.67
0.63
0.63
0.67
0.75

4.86
4.88
5.02
5.14
5.15
5.12
5.07

4.96
5.02
5.18
5.51
5.73
5.78
5.69
5.62

5.6
5.48
5.36

5.3
5.07
4.63
3.86

29
1.98
1.24
0.78

0.5
0.39
0.38
0.47
0.69
0.94
1.18
1.48
1.84
2.29
2.59
2.74
2.72

2.6
2.45
2.32
2.16
1.99

1.8
1.66
1.63
1.61
1.58
1.45
1.37
1.36
1.32
1.25
1.16
1.15
1.21
1.36

0.000328589
0.000349277
0.000323631
0.000336627
0.000309951
0.000324508
0.000304599
0.000307214
0.000323569
0.000297952
0.000305042
0.000279603
0.000274589
0.000290216
0.000271661
0.00028691
0.000269188
0.000271122
0.000290241
0.00027379
0.00029427
0.00028486
0.000304292
0.00035724
0.000387841
0.000486228
0.00051371
0.000537978
0.000568182
0.000533725
0.000537873
0.000462027
0.0004293
0.00041842
0.00036268
0.000358219
0.000319056
0.000310438
0.000324063
0.000308166
0.000335121
0.000324366
0.000331332
0.000357752
0.000346096
0.000375848
0.00036075
0.000382961
0.000364266
0.000368417
0.000400085
0.000378609
0.000401606
0.000373544
0.000370696
0.000391633
0.000367875
0.000383055
0.000350823

486.93
486.72
494.39
505.01
516.21
523.87
525.28
520.81
525.39
537
557.3
572.24
582.69
585.77
588.97
592.52
594.38
590.14
585.72
584.39
577.7
561.68
525.81
475.87
412.54
349.63
311.46
297.41
299.2
299.78
316.06
346.3
372.7
406.29
441.16
474.57
501.48
515.4
524.59
519.2
507.28
493.27
482.9
475.19
462.3
452.31
443.52
443.91
439.24
434.29
424.91
422.6
423.3
428.33
431.62
434.08
434.93
443.8
456.07

1.78
1.78
1.79
1.81
1.82
1.82
1.82

1.8

1.8
1.82
1.84
1.88

1.9
1.91

1.9

1.9
1.89
1.88
1.87
1.86
1.83
1.78
1.68
1.54
1.36
1.18
1.02
0.88
0.81

0.8
0.86
0.98
1.09
1.18
1.27
1.36
1.45
1.51
1.53
1.53

1.5
1.47
1.45
1.41
1.38
1.34

1.3

1.3
1.29
1.28
1.25
1.23
1.22
1.21

1.2
1.17
1.17
1.19
1.23

1.42

1.5
1.52
1.48
1.36

1.3
1.31
1.39
1.36
1.28
1.16
1.17
1.18

1.2
1.18
1.16
1.17
1.21
1.25
1.28

1.3
1.32

14
1.51
1.76
2.08
1.84

1.2
0.79
0.79
0.83
0.96
1.08
1.01
0.96
0.97
1.08
1.19
1.24
1.33
1.44
1.56
1.64
1.62
1.68
1.63
1.62
1.61
1.71
1.83
1.85
1.76
1.76
1.59
141
1.23
1.23
1.23

1.3
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

134
135

137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174

19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.8
22.97
23.13
8%
23.46
23.62
23.79
23.95
24.12
24.28
4%
24.61
24.77
24.94
25.1
25.26
25.43
25.59
25.76
25.92
26.08
26.25
26.41
26.58
26.74
26.9
27.07
27.23
27.4
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71

0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17

13.6
16.6
20.6
25.3
27.3
27.7
27.8
27.8

30
28.6
26.5
24.6
24.8
26.3
26.7
27.2
28.2
27.8
27.1
24.9

22
18.9
16.5
14.6
14.8
15.9
17.4
18.7
23.7
233
25.2
22.6
20.6
184

22
23.6
22.8
25.2
26.7
24.3
24.3
25.5
24.2
23.8
26.6

32

84
33.2
32.7
29.3
25.1
21.7
18.6
17.1
19.7
26.5
28.7
24.1
22.3

0.6
0.7
0.8
0.8
0.9
0.8
0.9
0.9
0.9
0.9
0.8
0.8
0.8
0.8
0.9
ol
i3
1.4
1.4
1.2

0.8
0.6
0.5
0.6
0.6
0.7
0.8

0.9
0.8
0.8
0.7
0.8
0.7
0.8
0.8
0.9
0.9
0.9
0.8
0.7
0.7
0.7

i3
i3
1.4
1.2
1.1
0.9
0.8
0.8
0.9

1.1
0.8
0.7
0.7
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5.82E-08
1.12E-07
2.24E-07
3.66E-07
5.34E-07
5.56E-07
5.62E-07
5.79€E-07
5.95E-07
5.93E-07
4.79E-07
4.15E-07
4.04E-07
4.12E-07
3.71E-07
2.91E-07
2.28E-07
1.91E-07
1.66E-07
1.46E-07
1.25E-07
1.06E-07
8.87E-08
7.36E-08
6.83E-08
7.11E-08
8.18E-08
1.06E-07
1.36E-07
2.03E-07
2.17E-07
2.12E-07
1.42E-07
1.46E-07
1.63E-07
2.01E-07
2.06E-07
2.26E-07
2.25E-07
2.27E-07
2.44E-07
2.83E-07
2.96E-07
2.42E-07
2.39E-07
2.43E-07
2.64E-07
2.83E-07
2.80E-07
2.52E-07
1.79E-07
1.12E-07
6.13E-08
4.42E-08
6.45E-08
1.44E-07
2.28E-07
2.44E-07
1.64E-07

1.65E-07
3.94E-07
9.85E-07
1.90E-06
3.06E-06
3.29E-06
3.35E-06
3.55E-06
3.69E-06
3.62E-06
2.73E-06
2.25E-06
2.18E-06
2.29E-06
2.12E-06
1.71E-06
1.35E-06
1.13E-06
9.43E-07
7.68E-07
5.80E-07
4.22E-07
3.05E-07
2.31E-07
2.11E-07
2.34E-07
2.93E-07
4.44E-07
6.28E-07
1.03E-06
1.09E-06
1.02E-06
6.21E-07
6.32E-07
7.40E-07
9.63E-07
1.04E-06
1.19E-06
1.21E-06
1.21E-06
1.27E-06
1.47E-06
1.53E-06
1.27E-06
1.39E-06
1.61E-06
1.87E-06
2.02E-06
1.90E-06
1.56E-06
9.56E-07
5.09E-07
2.42E-07
1.68E-07
2.83E-07
7.58E-07
1.27E-06
1.29E-06
7.70E-07

CPT-4 Estimations

177.45
220.21
274.72
324.75
358.06
369.92
372.26
383.24
387.15
381.21
355.82
337.93
336.82
346.48

357.6

366.3
371.21
370.41
354.75
327.35
288.85
249.46
214.87
195.65
192.79
205.74
223.83

260.2
287.76

318.1
312.83
300.08
272.88
270.04
283.95
299.74
314.56

328.9
335.68
331.32
325.61
325.14
322.84
327.99
364.41
411.84
442.51
445.79
423.92
386.04
334.38
284.08
246.47
236.95

273.7
327.71
348.12
328.65
293.18

o o o o

461.72
473.49
475.56
486.95
489.56
482.24
467.97
456.07
456.78

468.1
492.51
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428.29
472.2
519.57
561.88
578.69
593.44
596.03
610.31
613.58
604.41
586.53
571.6
572.5
586.68
617.28
660.61
699.9
721.24
708.29
668.49
606.7
540.55
480.45
452.54
451.95
478.78
507.94
562.93
595.38
612.53
595
573.03
560.35
551.65
568.88
578.29
604.17
620.98
634.1
624.97
606.39
589.44
580.32
611.56
681.1
767.21
812.36
808.16
769.92
714.79
658.84
609.02
589.18
601.06
648.27
670.94
656.4
611.77
586.57

0.91
1.12

1.4
1.66
1.83
1.89

1.9
1.96
1.98
1.94
1.82
1.72
1.72
1.77
1.82
1.87
1.89
1.89
1.81
1.67
1.47
1.27

11

0.98
1.05
1.14
1.33
1.47
1.62

1.6
1.53
1.39
1.38
1.45
1.53

1.6
1.68
1.71
1.69
1.66
1.66
1.65
1.67
1.86

2.1
2.26
2.27
2.16
1.97
1.71
1.45
1.26
1.21

1.4
1.67
1.78
1.68

1.5

1.61
1.99
2.46
2.88
3.15
3.23
3.22
3.29
3.29
3.22
2.98
2.81
2.78
2.84

2.9
2.95
2,97
2.94

2.8
2.56
2.24
1.92
1.64
1.49
1.45
1.54
1.67
1.92
2.11
2.32
2.26
2.16
1.95
1.92

2.1
2.19
2.27

2.3
2.26
221
2.19
2.16
2.18
2.41

2.7
2.89
2.89
2.73
247
2.13

1.8
1.55
1.48

1.7
2.03
2.14
2.01
1.78

0.000335057
0.000339044
0.000304206
0.000310815
0.000288252
0.000284642
0.000301777
0.000280682
0.000297426
0.000282048
0.000286318
0.000308155
0.000289803
0.000304169
0.000279091
0.000269783
0.000278483
0.000258198
0.000276832
0.000268191
0.000281517
0.000316886
0.000316349
0.000346331
0.000326171
0.000336707
0.000307669
0.000292259
0.000301943
0.000280171

0.00030204
0.000289671
0.000292928
0.000313682
0.000290724
0.000306373
0.000282102
0.000278261
0.000292579
0.000277368
0.000299185
0.000285607
0.000287842
0.000297922
0.000265697
0.000265987
0.000243287
0.000243917
0.000265517
0.000259357
0.000287031
0.000280978
0.000285673
0.000300507

0.00027234
0.000284433

0.00027065
0.000280348
0.000304202

477.53
501.41
525.96
546.95
555.07
562.11
563.33
570.04
571.57
567.28
558.82
551.67
552.1
558.9
573.29
593.07
610.45
619.68
614.09
596.59
568.35
536.47
505.77
490.86
490.54
504.89
520.04
547.46
563.02
571.08
562.84
552.35
546.21
541.95
550.35
554.88
567.17
575
581.04
576.85
568.21
560.21
555.86
570.62
602.19
639.13
657.66
655.96
640.26
616.91
592.27
569.44
560.08
565.71
587.5
597.68
591.17
570.72
558.84

1.3
1.38
1.48
1.55
1.59
1.61
1.61
1.62
1.62
1.61
1.57
1.54
1.54
1.55
1.56
1.58
1.58
1.58
1.56
1.51
1.45
1.38
131
1.26
1.26
1.28
131
1.38
1.42
1.46
1.45
1.43
1.38
1.37
1.39
1.41
1.43
1.45
1.46
1.45
1.44
1.43
1.43
1.43
1.48
1.54
1.58
1.58
1.55

15
1.43
1.35
1.29
1.27
1.33
1.41
1.43

1.4
1.35

14
1.57
1.79
1.95
2.15
2.13
2.15
2.13
2.15

2.2
2.13
2.11
2.11
2.08
1.92
1.66
1.47
1.36
1.33
1.36
1.44
1.56

1.7
1.73

1.7
1.62

1.6
1.56

1.6
1.77
1.88
1.96
1.78
1.84
1.85
1.95
1.89

1.9
1.86
1.91
2.04
2.22
2.31
2.05
1.82
1.63
1.58
1.63
1.72
1.81
1.79

1.7
1.48
1.32
1.37

1.7
2.01
2.24
2.09

30f6

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205

207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233

28.87
29.04

29.2
29.36
29.53
29.69
29.86
30.02
30.19
30.35
30.51
30.68
30.84
31.01
31.17
31.33

J5
31.66
31.83
31.99
32.15
32.32
32.48
32.65
32.81
32.97
33.14

33.3
33.47
33.63
33.79
33.96
34.12
34.29
34.45
34.61
34.78
34.94
35.11
35.27
35.43

35.6
35.76
35.93
36.09
36.26
36.42
36.58
36.75
36.91
37.08
37.24

37.4
37.57
37.73

37.9
38.06
38.22
38.39

0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17

21.1
18.1
17.3
18.6
16.4
158
17.1
20.6
23.4
26.8

28
27.7

27
26.8
26.4
26.3
27.3

27
27.4
28.5
28.7
28.4
27.8
26.6
26.2
25.6
23.6
212
20.5
24.2
24.8
25.4
2415
2244
19.3
16.8
154

15
16.7
19.7
21.1
24.7
2915
8819
37.6

40
40.1
41.4
40.8
41.9
41.8
40.4
38.1
38.5
39.7
38.1
38.9
38.8
38.2

0.7
0.6
0.6
0.5
0.5
0.5
0.6
0.8
0.9

1.1
1.1
11

0.9
0.9
0.9

1.2
iLé
5
1.4
13
13
1.2
1.1
0.7
0.5
0.6
0.8
0.9

0.9
0.8
0.7
0.6
0.6
0.7
0.7
0.8

1.3
1.6
1.8
1.8
1.7
1.9
1.9
1.8
1.6
1.6
5
1.4
1.4
1.4
1.4
1.4
i3
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1.17E-07
8.63E-08
8.53E-08
8.13E-08
7.95E-08
6.06E-08
6.33E-08
7.89E-08
1.11E-07
1.40E-07
1.55E-07
1.45E-07
1.43E-07
1.50E-07
1.64E-07
1.79E-07
1.70E-07
1.46E-07
1.14E-07
9.41E-08
8.88E-08
8.86E-08
8.65E-08
8.41E-08
8.20E-08
9.80E-08
1.19E-07
1.33E-07
1.24E-07
1.09E-07
1.07E-07
9.35E-08
7.94E-08
5.99E-08
4.17E-08
2.90E-08
2.27E-08
2.22E-08
3.04E-08
4.27E-08
6.08E-08
7.52E-08
9.63E-08
1.20E-07
1.51E-07
1.83E-07
2.01E-07
1.96E-07
1.99E-07
2.25E-07
2.48E-07
2.44E-07
2.34E-07
2.48E-07
2.59E-07
2.60E-07
2.49E-07
2.61E-07
2.54E-07

4.96E-07
3.34E-07
3.14E-07
2.89E-07
2.74E-07
2.02E-07
2.30E-07
3.32E-07
5.48E-07
7.66E-07
8.98E-07
8.47E-07
8.22E-07
8.45E-07
9.13E-07
1.00E-06
9.65E-07
8.39E-07
6.63E-07
5.60E-07
5.35E-07
5.29€E-07
5.02E-07
4.75E-07
4.49E-07
5.14E-07
5.80E-07
5.96E-07
5.61E-07
5.22E-07
5.54E-07
4.85E-07
3.97E-07
2.72E-07
1.65E-07
9.94E-08
6.90E-08
6.69E-08
1.04E-07
1.66E-07
2.72E-07
3.92E-07
5.94E-07
8.59E-07
1.19E-06
1.53E-06
1.74E-06
1.71E-06
1.76E-06
1.99E-06
2.19E-06
2.08E-06
1.94E-06
2.05E-06
2.14E-06
2.16E-06
2.05E-06
2.15E-06
2.06E-06

CPT-4 Estimations
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265.09
241.52
229.77
221.73
215.06

207.9
227.48
262.42
307.73
342.32
362.55
363.55
357.95

351.8

348.5
350.86
353.67
358.63
364.02
371.66
376.16
372.63
362.69
352.36
342.02
327.89

304.4
280.59
283.41
300.17
322.88
324.02
312.57
283.73
247.46
214.47
189.51
187.67
213.88

242.3
279.69

325.5
385.38
445.45
494.44
523.14
540.83
544.03
551.98
553.32
551.35
533.79

518.7
515.64

515.8
517.64
513.53
513.99
505.81

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O o o o o o o o o o

563.86
542.72
517.43
503.71
490.48
498
540.74
599.29
660.44
705
733.06
743.31
733.73
715.31
697.61
691.07
702.82
732.78
778.19
822.26
841.02
833.42
814.7
795.51
775.82
720.14
645.44
583.37
596.74
647.09
697.65
717.71
713.12
681.19
634.43
587.26
555.85
556.62
580.56
618.5
669.58
749.9
849
942.51
1004.42
1026.36
1043.12
1053.61
1066.2
1045.89
1023.6
994.15
973.27
957.06
950.19
952.51
952.35
945.45
935.05

1.35
1.23
1.17
1.13

1.1
1.06
1.16
1.34
1.57
1.75
1.85
1.85
1.83
1.79
1.78
1.79

1.8
1.83
1.86

1.9
1.92

1.9
1.85

1.8
1.75
1.67
1.55
1.43
1.45
1.53
1.65
1.65
1.59
1.45
1.26
1.09
0.99
0.99
1.09
1.24
1.43
1.66
1.97
2.27
2.52
2.67
2.76
2.78
2.82
2.82
2.81
2.72
2.65
2.63
2.63
2.64
2.62
2.62
2.58

1.6
1.45
1.37
1.32
1.27
1.22
1.33
1.53
1.78
1.97
2.07
2.07
2.03
1.98
1.95
1.95
1.96
1.98

2.03
2.04
2.01
1.95
1.88
1.82
1.74

1.6
1.47
1.48
1.56
1.67
1.67

1.6
1.44
1.25
1.08
0.98
0.97
1.06

1.2
1.38

1.6
1.88
2.16
2.39
2.52
2.59

2.6
2.62
2.62

2.6

2.5
2.42

2.4
2.39
2.38
2.36
2.35

2.3

0.000292013

0.00031625
0.000304837
0.000308958
0.000332668
0.000310728
0.000316827
0.000283251
0.000286683
0.000261152
0.000256107
0.000270232
0.000255988
0.000275469
0.000262532
0.000263774
0.000277905
0.000256156
0.000264106
0.000241816
0.000239106
0.000255205
0.000242936
0.000261213

0.00024895
0.000258394
0.000289994
0.000287088
0.000301595
0.000272591
0.000262523

0.00027501

0.00025966
0.000282284
0.000275297
0.000286138
0.000312494
0.000293907
0.000305772
0.000278819
0.000267971
0.000269043
0.000237978
0.000239981
0.000218791
0.000229969
0.000214696
0.000213624
0.000225632
0.000214411
0.000230277
0.000219919
0.000222265
0.000238149

0.00022495
0.000238717
0.000224694
0.000225514
0.000240937

547.92
537.55
524.87
517.87
511.02
514.92
536.57
564.87
592.99
612.67
624.74
629.09
625.03
617.13
609.45
606.58
611.72
624.62
643.68
661.66
669.16
666.13
658.61
650.81

642.7
619.21
586.22
557.32
563.67
586.96
609.47
618.16
616.19
602.23
581.19
559.17
544.01
544.39
555.97
573.85
597.08
631.87
672.33
708.39
731.29
739.23
745.24
748.98
753.44
746.23
738.24
727.54
719.86
713.84
711.27
712.14
712.08
709.49
705.58

1.3
1.26
1.23
1.22

1.2
1.19
1.22
1.28
1.35
1.39
1.42
1.42
1.41

14
1.39
1.39
1.39

14

1.4
1.41
1.42
1.41
1.39
1.38
1.36
1.34

1.3
1.27
1.27
1.29
1.32
1.32

1.3
1.26

1.2
1.14

1.1

1.1
1.13
1.18
1.24

1.3
1.38
1.45

1.5
1.52
1.54
1.54
1.54
1.54
1.54
1.52

1.5

1.5

1.5

1.5
1.49
1.49
1.48

1.99
1.91
2.03
2.08
2.15
1.95

1.8
1.71
1.71
1.71

1.7
1.65
1.68
1.76
1.87
1.95
1.89
1.74
1.52
1.36
1.31
1.33
1.36
1.39
1.43
1.64
1.99
2.34
2.24
1.96
1.79
1.68
1.62
1.58
1.55
1.53
1.53
1.53

1.6
1.65
1.68
1.57
1.48
1.42
1.43
1.48

1.5
1.48
1.48
1.57
1.65

1.7
1.73

1.8
1.84
1.85
1.83
1.88

1.9
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275

277
278
279
280
281
282
283
284
285
286
287
288
289

291
292

38.55
38.72
38.88
39.04
39.21
39.37
39.54
39.7
39.86
40.03
40.19
40.36
40.52
40.68
40.85
41.01
41.18
41.34
41.5
41.67
41.83
42
42.16
42.32
42.49
42.65
42.82
42.98
43.15
43.31
43.47
43.64
43.8
43.97
44.13
44.29
44.46
44.62
44.79
44.95
45.11
45.28
45.44
45.61
45.77
45.93
46.1
46.26
46.43
46.59
46.75
46.92
47.08
47.25
47.41
47.57
47.74
47.9
48.07

0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17

37.1
36.4
33.6
88
30.7
27.6
26.4
24.6

23
22.8
233
233
22.5
23.4
23.8
23

23
21.8
21.2
22.2
2425
24.4
23.1
19.6

17
15.7
15.9
153
15.1
16.2
17.5
25.1
25.1
2244
19.8
19.4
15.9
14.7
14.8
17.1
19.3
19.6
19.2
18.7
16.8
16.3
54

15
18.7
25.6
28.2
29.5
29.8
29.8
30.2
30.5
30.2
31.4
5245

L3
1.2
1.2
1.2
1.1

0.9
0.8
0.9
0.8
0.8
0.8
0.8
0.7
0.8
0.8
0.8
0.8
0.8
0.7
0.9
0.9
0.9
0.8
0.6
0.5
0.4
0.4
0.6
0.7
0.8
0.8
0.7
0.6
0.5
0.5
0.5
0.4
0.5
0.7
0.9
0.9
0.8
0.7
0.6
0.5
0.5
0.5
0.7

1.2
1.2
1.2
1.1
ol
ol
1.2
1.3
5
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2.55E-07
2.20E-07
1.95E-07
1.57E-07
1.29E-07
1.07E-07
9.17E-08
7.35E-08
6.19E-08
5.58E-08
6.09E-08
5.88E-08
6.37E-08
6.53E-08
6.81E-08
6.03E-08
5.18E-08
4.42E-08
4.48E-08
4.97E-08
5.65E-08
5.09E-08
3.85E-08
2.73E-08
2.02E-08
2.15E-08
2.29E-08
1.87E-08
1.35E-08
1.14E-08
2.37E-08
4.64E-08
7.62E-08
6.99E-08
5.57E-08
3.60E-08
2.48E-08
1.51E-08
1.35E-08
1.29E-08
1.43E-08
1.57E-08
1.72E-08
1.71E-08
1.72E-08
1.52E-08
1.40E-08
1.44E-08
2.26E-08
3.49E-08
4.89E-08
5.45E-08
6.23E-08
6.82E-08
7.49E-08
7.16E-08
6.76E-08
6.00E-08
6.02E-08

2.02E-06
1.67E-06
1.42E-06
1.07E-06
8.28E-07
6.29E-07
4.96E-07
3.72E-07
2.97E-07
2.62E-07
2.87E-07
2.76E-07
2.99E-07
3.08E-07
3.26E-07
2.87E-07
2.38E-07
1.96E-07
1.96E-07
2.28E-07
2.72E-07
2.49E-07
1.73E-07
1.08E-07
5.94E-08
5.30E-08
5.19E-08
4.09E-08
2.99E-08
2.80E-08
8.93E-08
2.11E-07
3.74E-07
3.15E-07
2.27E-07
1.14E-07
6.23E-08
3.01E-08
2.84E-08
3.40E-08
4.60E-08
5.46E-08
5.79E-08
5.11E-08
4.51E-08
3.40E-08
2.86E-08
3.30E-08
8.03E-08
1.71E-07
2.78E-07
3.28E-07
3.82E-07
4.22E-07
4.68E-07
4.50E-07
4.31E-07
3.91E-07
4.07E-07

CPT-4 Estimations

494.94

473.5
455.51
428.18

399.5
366.71
337.91
316.27
299.35
292.96
294.11
292.46
292.93
295.18
298.82
296.74
287.16
277.23
273.51
286.16

304.84
281.32
246.25
183.61
154.26
141.29
136.59
138.21
153.59
234.88
283.52
306.25
281.61
254.7
197.9
156.84
124.28
131.8
163.82
200.56
216.99
210.68
186.88
164
139.98
127.68
143.73
222.28
305.09
355.5
375.18
382.78
386.34
389.95
392.11
398.09
407.35
422.53
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914.48
898.34
883.26

863.9
834.34
792.49
751.05
731.75
714.35
712.33
703.96

704.4

695.4
697.74
700.84
711.52
707.67
703.22
691.99

710.7
730.31
753.62
731.56
681.41

617.8
561.18
531.69
543.46
581.14
632.82
686.48
712.92
703.88
657.37
619.53
589.97
562.88
548.96

578.4
650.54
708.04
725.64
704.81
665.68
624.04
590.66
573.48
606.75
696.51
807.62
885.47
916.13
912.33
905.97
899.11
911.34
934.99
977.63
1013.4

2.53
2.42
2.32
2.18
2.04
1.87
1.72
1.61
1.53
1.49

1.5
1.49
1.49
1.51
1.52
1.51
1.47
1.41

1.4
1.46
1.54
1.56
1.44
1.26
1.08
0.99
0.95
0.94
0.94

1.23
1.45
1.56
1.44

1.3
1.14
1.02
0.91
0.94
1.05
1.16
1.21
1.19
1.13
1.06
0.98
0.94

1.24
1.56
1.81
1.91
1.95
1.97
1.99

2.03
2.08
2.16

2.24
2.13
2.04
191
1.78
1.63
1.49
1.39
131
1.28
1.28
1.26
1.26
1.27
1.28
1.26
1.22
1.17
1.15

1.2
1.26
1.27
1.16
1.02
0.87
0.79
0.76
0.74
0.75
0.79
0.97
1.13
1.22
1.12
1.01
0.88
0.78

0.7
0.72

0.8
0.88
0.91

0.9
0.85
0.79
0.73

0.7
0.74
0.91
1.14
1.33

1.4
1.42
1.43
1.44
1.44
1.46
1.48
1.53

0.000229299

0.00024581
0.000233318
0.000235915
0.000255064
0.000246317
0.000268834
0.000256336
0.000259437
0.000276046
0.000261344
0.000277596

0.00026295
0.000262506
0.000278296
0.000259955

0.00027695
0.000261485
0.000263596

0.00027636
0.000256587
0.000268376
0.000256369
0.000265635

0.00029641
0.000292708
0.000319513
0.000297448
0.000305618
0.000275643
0.000264651
0.000275929
0.000261361
0.000287351
0.000278585

0.00028548
0.000310536
0.000295951
0.000306339
0.000271864
0.000260591
0.000273501
0.000261186
0.000285556
0.000277575
0.000285312
0.000307653
0.000281507
0.000279164
0.000243999
0.000233026

0.00024341
0.000229568
0.000244773
0.000231251
0.000229694
0.000240943
0.000221769
0.000231434

697.78
691.59
685.76
678.21

666.5
649.57
632.36
624.18
616.72
615.84
612.22

612.4
608.48
609.51
610.86
615.49
613.83
611.89
606.99
615.14
623.57
633.44

624.1
602.33
573.53
546.62
532.06
537.91
556.25
580.46
604.57

616.1
612.18
591.61
574.33
560.46
547.44
540.63
554.94
588.53
613.99
621.57
612.59
595.33
576.42
560.79
552.57
568.37
608.96
655.74
686.62
698.41
696.96
694.52
691.89
696.58
705.56
721.47
734.55

1.47
1.44
1.42
1.39
1.35
1.31
1.27
1.24
1.22
1.21
1.21

1.2

1.2

1.2
1.21

1.2
1.19
1.17
1.17
1.18

1.2

1.2
1.17
1.12
1.06
1.03
1.01

1.01
1.02

1.1
1.16
1.19
1.15
111
1.06
1.02
0.98
0.99
1.03
1.06
1.08
1.07
1.05
1.02

0.98

1.08
1.16
1.22
1.24
1.25
1.25
1.26
1.26
1.26
1.27
1.29

1.95
1.92

1.9
1.84
1.82
1.83
1.88
1.82

1.8
1.76
1.84
1.83
191
1.93
1.95
1.85
1.79
1.73
1.78
1.79
1.81
1.69
1.62
1.61
1.67
1.94
2.15
1.96
1.63
1.39
1.58
1.85
2.19
2.35
2.39
2.24
2.14
1.91
1.72
1.47
1.37
1.37
1.46
1.58
1.73

1.8
1.84
1.72
1.66
1.58
1.57
1.56
1.64

1.7
1.77
1.73
1.66
1.53
1.47
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



293
294
295

297
298

300
301
302
303
304

48.23
48.39
48.56
48.72
48.89
49.05
49.22
49.38
49.54
49.71
49.87
50.04

0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17

BBE5)
34.5
36.2
373
35.4
32.2
28.9
26.4
24.1
21.9
21.5
20.5

L5
5
1.6
1.6
5
1.4
1.2

0.9
0.8
0.8
0.7

W wWwWwWwwwwwwwww

6.28E-08
7.06E-08
7.88E-08
8.07E-08
7.26E-08
5.88E-08
4.76E-08
3.98E-08
3.30E-08
2.70E-08
2.39E-08
2.29E-08

4.39E-07
5.14E-07
5.95E-07
6.13E-07
5.29€E-07
3.91E-07
2.84E-07
2.13E-07
1.59E-07
1.18E-07
9.16E-08
8.31E-08

CPT-4 Estimations

436.66
454.08

471.1
474.43
454.74
415.31
372.96
334.64
301.65
272.56
239.43
226.17

1039.41
1058.11
1076.13
1079.13
1054.27
1000.47
933.4
865.21
806.69
772.8
741.55
727.17

O O O O O ©O O ©O © o o o

2.23
2.32

2.4
2.42
2.32
2.12

1.9
1.71
1.54
1.42
1.33

13

1.58
1.64
1.69

1.7
1.62
1.48
1.32
1.18
1.06
0.98
0.92
0.89

Sum

Vs of CPT

Extrapolated Vs
Following Boore (2004)

0.000215077
0.000213168
0.000224588
0.000211082
0.000226906
0.000219223
0.000241148
0.000235738
0.000244137
0.000265025
0.000254635
0.000273211

0.094811771

743.92
750.58
756.94

758
749.21
729.85
704.96
678.72
655.37
641.45
628.35
622.23

527.78257 (ft/s)
160.90932 (m/s)

622.70611 (ft/s)
189.84942 (m/s)

1.3
1.32
1.33
1.33
1.31
1.27
1.22
1.18
1.13

1.1
1.08
1.07

1.46
1.48

1.5
1.51
1.52
1.52
1.55
1.62
1.68
1.67
1.71
1.74
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Depth Thickness

(ft)
0.33
0.49
0.66
0.82
0.98
18115
131
1.48
1.64

1.8
1.97
213

23
2.46
2.62
2.79
2.95
2
3.28
3.45
3.61
3.77
3.94

4.1
4.27
4.43
4.59
4.76
4.92
5.09
525
5.41
5.58
5.74
5.91
6.07
6.23

6.4
6.56
6.73
6.89
7.05
7.22
7.38
/255
7.71
7.87
8.04

8.2
8.37
8.53
8.69
8.86
9.02
9.19
9.35
9.51

In situ data
(0 qc (tsf)
0.33 195.2
0.16 144.5
0.17 102.7
0.16 70
0.16 34.4
0.17 17
0.16 12.1
0.17 10.2
0.16 10.2
0.16 10.2
0.17 10.7
0.16 10.4
0.17 9.3
0.16 8.5
0.16 8.2
0.17 7.7
0.16 6.7
0.17 5.9
0.16 5.5
0.17 5.7
0.16 6.1
0.16 6.2
0.17 6.1
0.16 5.7
0.17 5.5
0.16 5.2
0.16 5.1
0.17 5.1
0.16 4.9
0.17 4.4
0.16 4.5
0.16 4.9
0.17 5
0.16 5
0.17 4.7
0.16 4.3
0.16 4.2
0.17 3.9
0.16 3.7
0.17 3.9
0.16 3.6
0.16 3.6
0.17 35
0.16 3.1
0.17 2.8
0.16 4.9
0.16 7.1
0.17 7.3
0.16 7.8
0.17 8.3
0.16 8.7
0.16 9.7
0.17 11.2
0.16 13.6
0.17 15.6
0.16 17
0.16 17.6

fs (tsf) SBTn

0.4
0.3
0.3
0.5
0.5
0.4
0.4
0.3
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.1
0.2
0.2
0.2
0.2
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.4
0.5
0.6
0.7
0.8
0.8
0.8

A DA AW W WW A DWW WWWWWWWWWWWWWWWWwwWwwwwwwwwasarDwWwwARDIDABAEDAEDADUU OO OO OO N NN

Ksbt
(ft/s)
0.00E+00
2.10E-02
6.30E-03
1.35E-03
2.08E-04
2.69E-05
7.01E-06
3.39E-06
2.48E-06
2.05E-06
1.87E-06
1.54E-06
1.09E-06
7.60E-07
6.64E-07
5.56E-07
4.26E-07
2.64E-07
2.01E-07
1.94E-07
2.08E-07
2.10E-07
1.79€E-07
1.45E-07
1.12E-07
9.17E-08
7.84E-08
6.83E-08
5.41E-08
5.32E-08
6.32E-08
9.07E-08
9.74E-08
8.78E-08
6.91E-08
5.24E-08
3.93E-08
4.14E-08
3.54E-08
3.01E-08
1.97E-08
1.54E-08
8.30E-09
3.93E-09
5.73E-09
2.47E-08
6.77E-08
1.12E-07
1.33E-07
1.34E-07
1.25E-07
1.21E-07
1.50E-07
2.00E-07
2.72E-07
3.36E-07
3.85E-07

CPT-5 Estimations

SPT N60

Cv(f2/9)  piowsyft)

0.00E+00
1.66E-01
4.43E-02
8.18E-03
1.04E-03
1.01E-04
2.08E-05
8.18E-06
5.63E-06
4.71E-06
4.31E-06
3.43E-06
2.24E-06
1.44E-06
1.18E-06
9.16E-07
6.27E-07
3.44E-07
2.48E-07
2.42E-07
2.69E-07
2.77E-07
2.30E-07
1.79E-07
1.30E-07
1.02E-07
8.51E-08
7.24E-08
5.44E-08
5.11E-08
6.06E-08
9.08E-08
1.01E-07
8.97E-08
6.69E-08
4.74E-08
3.32E-08
3.30E-08
2.74E-08
2.25E-08
1.45E-08
1.09E-08
5.53E-09
2.11E-09
4.04E-09
2.47E-08
9.06E-08
1.75E-07
2.20E-07
2.36E-07
2.37E-07
2.55E-07
3.72E-07
5.82E-07
9.11E-07
1.22E-06
1.47E-06

23
20
16

-
N
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Con. Mod.
(tsf)

541.63
492.05
438.68
378.32
310.68
234.87
185.11
150.77
141.54
143.44
143.85
139.32
128.85
118.64
111.31
102.85
91.92
81.56
76.87
77.73
80.84
82.54
80.51
77.1
72.72
69.76
67.75
66.2
62.83
59.92
59.84
62.55
64.8
63.77
60.39
56.53
52.69
49.76
48.26
46.71
46.08
44.05
41.56
33.55
44.04
62.63
83.6
97.19
102.82
109.38
118.19
131.67
154.46
181.89
208.79
227.32
237.52

Estimations

Es (tsf) Go (tsf) Su (tsf)

432.16

392.6
350.01
301.85
247.88

187.4
147.69
139.17
138.19
144.98
147.84
148.32
146.12
143.49
137.98
131.64
123.47

O O 0O 0O OO 0O 0O 0O 0O O O 0 0O 0 0O 0 0 0O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O o o

324.88

541.63
492.05
438.68
378.32
310.68
234.87
185.11
174.43
173.19
181.71
185.29

185.9
183.13
179.84
172.93
164.99
154.75
149.74
148.21
150.81
154.93
157.96
158.63
157.68
155.93
155.07
154.91
155.17
153.65
146.96
142.27
139.32
142.48
142.84
141.27
139.04
136.48
127.73
127.39
127.02
135.31
135.22
142.64
147.98
161.65
176.54
196.32
208.19
213.56
226.85
248.24
278.46
313.96
351.09
381.09
399.56
407.18

©O O ©o © ©o © o © ©o

0.73
0.73
0.71
0.66
0.61
0.57
0.52
0.47
0.42
0.39

0.4
0.41
0.42
0.41
0.39
0.37
0.36
0.35
0.34
0.32
0.31
0.31
0.32
0.33
0.33
0.31
0.29
0.27
0.25
0.25
0.24
0.24
0.22
0.21
0.19
0.22
0.32
0.43

0.5
0.52
0.56

0.6
0.67
0.79
0.93
1.07
1.16
121

Su
ratio

©O O ©o O © © © ©o ©

13.91
12.75
11.42
9.78
8.42
7.42
6.43
5.44
4.56
4.09
3.93
3.91
3.82
3.57
3.28
2.97
2.75
2.58
2.43
2.23
2.05
1.99
2.02
2.03
1.94
1.78
1.63
1.48
1.36
1.28
1.21
117
1.09

-

0.89
1.02
1.42
1.85
211
2.19
2.28
2.42
2.64
3.04
3.52
3.97
4.24
4.36

Thickness/
Vs (s)

0.000614514
0.000312598
0.000351763
0.000356498
0.000393401
0.000480728
0.000509652
0.000557834
0.000526888
0.000514403
0.000541246
0.000508566
0.000544418
0.000517063
0.000527287
0.000573569
0.000557414
0.00060209
0.000569577
0.000599922
0.000557084
0.000551724
0.000584956
0.0005522
0.000590011
0.000556832
0.000557122
0.000591448
0.000559401
0.000607751
0.000581353
0.000587458
0.000617217
0.000580173
0.000619872
0.000588062
0.000593538
0.00065189
0.000614369
0.00065372
0.000596103
0.000596303
0.000616881
0.000570024
0.000579473
0.00052187
0.000494881
0.000510603
0.000474496
0.000489152
0.000440105
0.000415541
0.0004158
0.000370062
0.0003774
0.000346899
0.000343635

Vs (ft/s) Ko Sensitivity

537.01
511.84
483.28
448.81
406.71
353.63
313.94
304.75
303.67
311.04
314.09
314.61
312.26
309.44
303.44
296.39
287.04
282.35
280.91
283.37
287.21
290
290.62
289.75
288.13
287.34
287.19
287.43
286.02
279.72
275.22
272.36
275.43
275.78
274.25
272.08
269.57
260.78
260.43
260.05
268.41
268.32
275.58
280.69
293.37
306.59
32331
332.94
337.2
347.54
363.55
385.04
408.85
432.36
450.45
461.23
465.61

©O © © © ©o © © © ©

2.12
2.08
2.04
1.98
1.93
1.86

1.8
1.72
1.67
1.63
1.61
1.61

1.6
1.57
1.54
1.51
1.48
1.46
1.44
141
1.38
1.35
1.34
1.34
1.33

1.3
1.28
1.25
1.21
1.19
1.18
1.17
1.14
111
1.07
112
1.25
1.33
1.37
1.38

14
1.44
1.48
1.55
1.62
1.67

1.7

©O © O © o © © o ©

=
-y
© ©

1.74
1.61
1.48
1.52
1.54
1.53
1.36
1.28

1.3
1.35
1.38
1.34
1.28
1.21
1.16
113

1.1
1.05
112
1.28
1.56
1.62
1.59
1.51
141
1.32
1.49
1.45

14
1.15

1.1
0.89
0.71
0.73
1.04
1.39
1.62
171
1.64
1.48
1.32
1.29

1.3
1.36
1.42
1.48

10f6

Peak phi
)
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



9.68

9.84
10.01
10.17
10.34

10.5
10.66
10.83
10.99
11.16
11.32
11.48
11.65
11.81
11.98
12.14

12.3
12.47
12.63

12.8
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44

14.6
14.76
14.93
15.09
15.26
15.42
15.58
15.75
1591
16.08
16.24

16.4
16.57
16.73

16.9
17.06
17.23
17.39
17.55
17.72
17.88
18.05
18.21
18.37
18.54

18.7
18.87
19.03
19.19
19.36

0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17

17.8
18.7
19.5
19.3
17.9
17.3
17.8
17.9
17.5
17.4
17.8
17.8
18.3
17
15.6
15.3
17.6
19.5
21
22.8
23.6
24
23.9
23.1
19
15.2
11.9
9.7
8.8
18.6
57.6
41.6
24.7
20.8
21.4
17.8
14.7
13.4
13.7
14.8
13.4
11.5
9.4
8.2
8.9
10.8
11.4
11.6
11.4
14
16.3
17.3
14.8
12.9
16.1
24.9
26.6
26.7
26.6
25.4

0.8
0.9

0.9
0.8
0.8
0.8
0.7
0.7
0.8
0.9

0.9
0.9
0.8
0.9

1.1
1.1
1.1
1.1
1.2
1.1

0.8
0.6
0.7
0.9
1.2
1.2
1.1

0.9
0.8
0.7
0.7
0.6
0.6
0.6
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.4
0.5
0.6
0.7
0.8
0.8

1.2
1.3
1.3
1.2

A DDA D WWWWW DDA WWWWWWWWWW W W WSAE DDA DA WWWW WSS DDA DDA DDA DWWWDDAE DD DDA DDDEDDD DD DN

3.92E-07
3.76E-07
3.52E-07
3.04E-07
2.71E-07
2.74E-07
3.11E-07
3.33E-07
3.43E-07
3.61E-07
3.60E-07
3.18E-07
2.32E-07
1.78E-07
1.36E-07
1.62E-07
2.15E-07
2.95E-07
3.29E-07
3.63E-07
3.97E-07
4.14E-07
3.71E-07
2.71E-07
1.58E-07
8.23E-08
4.59E-08
2.59E-08
5.39E-08
9.57E-07
2.50E-06
2.68E-06
7.24E-07
2.96E-07
2.30E-07
1.83E-07
1.10E-07
8.77E-08
9.56E-08
1.04E-07
8.99E-08
5.30E-08
2.86E-08
2.05E-08
2.95E-08
5.34E-08
7.47E-08
7.89E-08
9.16E-08
1.15E-07
1.41E-07
1.10E-07
6.67E-08
4.59E-08
8.22E-08
1.54E-07
2.35E-07
2.53E-07
2.77E-07
2.82E-07

1.54E-06
1.53E-06
1.47E-06
1.25E-06
1.07E-06
1.05E-06
1.20E-06
1.29E-06
1.31E-06
1.38E-06
1.38E-06
1.24E-06
8.92E-07
6.55E-07
4.70E-07
5.65E-07
8.14E-07
1.24E-06
1.51E-06
1.78E-06
2.03E-06
2.15E-06
1.91E-06
1.29E-06
6.51E-07
2.69E-07
1.18E-07
5.41E-08
1.40E-07
5.90E-06
2.16E-05
2.43E-05
4.58E-06
1.43E-06
9.88E-07
7.04E-07
3.57E-07
2.58E-07
2.81E-07
3.04E-07
2.49E-07
1.25E-07
5.65E-08
3.63E-08
5.54E-08
1.13E-07
1.73E-07
1.86E-07
2.34E-07
3.34E-07
4.71E-07
3.76E-07
2.09E-07
1.40E-07
3.13E-07
7.43E-07
1.32E-06
1.45E-06
1.57E-06
1.54E-06

CPT-5 Estimations
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245.44
254.28
261.17
257.3
246.94
240
240.05
240.94
238.96
238.36
239.69
243.75
239.81
229.28
215.05
217.79
235.97
262.55
286.75
305.77
319.64
324.74
322.26
298.52
257.1
204.14
160.33
130.4
161.74
385.21
538.19
566.49
394.81
300.48
268.3
239.81
202.51
183.32
183.67
183.56
173.14
147.72
123.18
110.83
117.22
132.09
144.63
147.38
159.48
181.36
208.78
212.31
196.19
190.55
237.83
301.8
351.23
359.03
353.58
341

334.68
349.37
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434.89
438.48
443.83

o o o o o

0
446.9
524.76
545.69
481.81
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419.46
437.87
455.11
460.45
451.02
437.58
427.69
424
418.41
413.49
415.9
432.64
450.54
451.87
444.87
436.72
449.39
472.51
505.85
529.97
545.06
549.56
556.27
545.46
517.8
462.67
403.88
364.31
395.81
560.12
657.7
683.93
603.87
540.19
504.96
470.27
435.47
410.74
405.18
399.16
386.2
362.52
337.96
323.13
319.91
323.75
333.63
336.59
354.58
386.93
429.45
456.29
461.98
479.94
539.13
610.93
658.56
664.29
643.46
618.35

1.25

1.3
133
131
1.26
1.22
1.22
1.23
1.22
1.22
1.22
1.24
1.22
1.17

11
111

1.2
1.34
1.46
1.56
1.63
1.66
1.64
1.52
131
1.04
0.82
0.67
0.83
1.97

2.01
1.53
1.37
1.22
1.03
0.94
0.94
0.94
0.88
0.75
0.63
0.57

0.6
0.67
0.74
0.75
0.81
0.93
1.07
1.08

0.97
1.21
1.54
1.79
1.83

1.8
1.74

4.43
4.51
4.55
4.42
4.17
3.99
3.93
3.88

3.8
3.73

3.7
3.71
3.59
3.39
3.13
3.13
3.35
3.68
3.96
4.17

4.3
4.32
4.23
3.87
3.29
2.59
2.01
1.61
1.98
4.66

4.62
3.48
3.07
271
2.27
2.03
2.02
1.99
1.86
1.57

1.3
1.16
1.21
1.35
1.47
1.48
1.59
1.79
2.04
2.05
1.88
1.81
2.24
2.82
3.25
3.29
3.22
3.07

0.000359727
0.000331373
0.000345353
0.000323147
0.000346918
0.000331483
0.000335296
0.000357797
0.00033899
0.000362311
0.000340013
0.000333368
0.000347095
0.000326198
0.000349305
0.000331813
0.000327098
0.000338936
0.000308303
0.00032003
0.000297006
0.000295787
0.000312374
0.000296901
0.000323773
0.000322366
0.000345036
0.000385995
0.000348531
0.000311298
0.00027038
0.000265146
0.000299813
0.000298346
0.000327863
0.000319757
0.000332281
0.000363527
0.000344479
0.000368764
0.000352843
0.000364191
0.000400764
0.000385747
0.000411912
0.000385375
0.00040335
0.000377956
0.000368248
0.00037454
0.000334602
0.000344905
0.000322613
0.000316518
0.0003173
0.000280539
0.000287094
0.000269034
0.000273355
0.000296281

472.58
482.84
492.25
495.13
490.03
482.68
477.19
475.13
471.99
469.21
470.57
479.95
489.78
490.5
486.68
482.2
489.15
501.57
518.97
531.2
538.71
540.93
544.22
538.9
525.06
496.33
463.72
440.42
459.07
546.1
591.76
603.44
567.02
536.29
518.51
500.38
481.52
467.64
464.47
461
453.46
439.33
424.19
414.78
412.71
415.18
421.47
423.33
434.49
453.89
478.18
492.89
495.95
505.5
535.77
570.33
592.14
594.72
585.32
573.78

1.73
1.74
1.75
1.74
171
1.69
1.68
1.67
1.65
1.64
1.64
1.65
1.64
1.62
1.59
1.58
1.61
1.65
1.69
1.72
1.74
1.74
1.73
1.69
1.62
1.51

14
131
1.39
1.77

1.78
1.64
1.58
1.52
1.44
1.39
1.39
1.38
1.35
1.29
1.21
1.17
1.19
1.22
1.25
1.25
1.28
1.33
1.39

1.4
1.37
1.35
1.45
1.55
1.62
1.63
1.61
1.59

1.47
141
1.35
1.29
1.28
1.33
1.44
1.51
1.56
1.63
1.63
1.52
1.33
1.23
1.15
1.26
1.36
1.46
1.43
1.43
1.45
1.48
1.42
1.32
1.17
1.06

0.93
1.1
2.06

1.79

1.5
1.49

1.5
1.38
1.37
1.45
1.53
1.53
1.38
1.23
1.19
1.35
1.65
1.81
1.84
1.84
1.81
1.74
1.52
1.28

1.1
1.19
1.29
1.39
1.42
1.52

1.6

20f6

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20

20
20
20
20
20



118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

164
165

167
168

170
171
172
173
174
175
176
177

19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21
21.16
21.33
21.49
21.65
21.82
21.98
22.15
2231
22.47
22.64
22.8
22.97
23.13
233
23.46
23.62
23.79
23.95
24.12
24.28
24.44
24.61
24.77
24.94
25.1
25.26
25.43
25.59
25.76
25.92
26.08
26.25
26.41
26.58
26.74
26.9
27.07
27.23
27.4
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.2

0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16

24
23.1
223
19.8
16.8
14.5
14.3
14.9
14.2
13.8
14.9
14.6
15.2
15.8
17.1
19.2
25.1
25.7
22.9
24.8
26.4
23.9
21.6
20.7
24.2
223
20.1

20
21.9
221
253
29.1
30.5
30.2
29.5
29.9

30
30.2
30.5
30.1
29.2
26.8
25.1
23.7
243
25.8
213
19.6
22,5
26.9

29
28.9
28.7
28.4
27.4

26
26.3
26.8
27.5
28.4

0.9
0.9
0.8
0.7
0.5
0.5
0.6
0.5
0.5
0.5
0.6
0.6
0.6
0.6
0.7
0.9

1.1
1.2
11
0.9
0.8
0.7
0.6
0.6
0.6
0.8
1.1
i3
i3

1.2
1.3
i
1.3
1.2
1.2
1.1

0.9
0.7
0.6
0.6
0.7
0.9
1.1
1.2
1.2
1.2
1.1
1.1
1.1
1.1
1.1
1.1

A D DA D DA D DA DDA DDA DDA DDA DDA DDA DDA DDA DDA DDA DDADWOWDDADDDADDDAEDDAEDDAEDDDDDDDDDWDWRWWW W WD DD D DD

2.78E-07
2.44E-07
2.14E-07
1.59E-07
1.21E-07
9.93E-08
9.07E-08
8.63E-08
8.05E-08
8.88E-08
8.06E-08
8.12E-08
7.81E-08
9.68E-08
1.21E-07
1.83E-07
2.29E-07
2.27E-07
1.93E-07
1.74E-07
1.71E-07
1.58E-07
1.42E-07
1.94E-07
2.58E-07
2.96E-07
2.44E-07
1.93E-07
1.42E-07
1.22E-07
1.37E-07
2.23E-07
3.35E-07
4.08E-07
3.45E-07
2.82E-07
2.31E-07
2.23E-07
2.33E-07
2.45E-07
2.25E-07
1.93E-07
1.59E-07
1.55E-07
1.97E-07
2.33E-07
2.25E-07
1.80E-07
1.96E-07
2.28E-07
2.25E-07
2.03E-07
1.84E-07
1.78E-07
1.62E-07
1.51E-07
1.45E-07
1.55E-07
1.71E-07
1.62E-07

1.45E-06
1.21E-06
9.94E-07
6.65E-07
4.35E-07
3.15E-07
2.75E-07
2.59E-07
2.39E-07
2.63E-07
2.41E-07
2.51E-07
2.47E-07
3.23E-07
4.41E-07
7.94E-07
1.14E-06
1.19E-06
1.01E-06
9.20E-07
9.17E-07
8.06E-07
6.66E-07
9.11E-07
1.23E-06
1.40E-06
1.07E-06
8.41E-07
6.43E-07
5.98E-07
7.47E-07
1.36E-06
2.16E-06
2.64E-06
2.22E-06
1.81E-06
1.49E-06
1.45E-06
1.52E-06
1.58E-06
1.39E-06
1.12E-06
8.56E-07
8.04E-07
1.03E-06
1.18E-06
1.06E-06
8.03E-07
9.62E-07
1.28E-06
1.37E-06
1.26E-06
1.13E-06
1.07E-06
9.43E-07
8.59E-07
8.14E-07
8.89E-07
1.01E-06
9.49E-07
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11
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12
12
12
11
11
11
11
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324.76
310.13
290.34
260.59
224.01
198.22
189.26
187.65
185.11
184.95
186.66
193.09
197.11
208.64
227.11
270.43
310.45
327.54
326.19
329.4
334
318.72
292.09
293.64
296.96
294.17
274.54
272.75
282.16
306.85
340.36
379.38
402.2
404.2
401.45
400.58
403.76
406.65
407.12
402.37
384.94
361.37
335.63
3239
326.96
315.68
293.77
278.98
305.7
349.54
379.06
386.92
384.16
376.96
364.33
354.47
351.58
358.37
367.98
364.5
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590.42
577.34
553.74
524.04
473.33
434.31
421.46
421.66
421.27
413.48
424.68
438.7
450.99
459.24
479.94
530.3
584.8
618.13
633.95
651.8
662.9
642.12
599.58
570.05
547.23
528.86
511.22
530.1
579.25
648.08
703.52
717.78
707.33
685.84
702.23
726.63
759.42
769.6
764.3
748.9
727.13
702.03
675.1
654.71
632.62
592.81
555
548.98
591.97
658.95
716
745.11
753.04
743.42
730.92
719.61
719.71
724.52
730.74
730.5

1.66
1.58
1.48
133
1.14
1.01
0.97
0.96
0.94
0.94
0.95
0.99
1.01
1.06
1.16
1.38
1.58
1.67
1.66
1.68

1.7
1.63
1.49

1.5
1.52

1.5

14
1.39
1.44
1.57
1.74
1.94
2.05
2.06
2.05
2.04
2.06
2.07
2.08
2.05
1.96
1.84
171
1.65
1.67
1.61

1.5
1.42
1.56
1.78
1.93
1.97
1.96
1.92
1.86
1.81
1.79
1.83
1.88
1.86

2.9
2.75
2.55
2.27
1.94

1.7
1.61
1.58
1.55
1.54
1.54
1.58

1.6
1.68
1.82
2.15
2.45
2.56
2.53
2.54
2.56
2.42

2.2

2.2
2.21
217
2.01
1.99
2.04
2.21
2.43
2.69
2.83
2.83
2.79
2.77
2.77
2.77
2.76
271
2.58

2.4
2.22
2.13
2.13
2.05
1.89
1.79
1.95
2.21
2.39
2.42
2.39
2.33
2.24
2.17
2.14
2.17
2.21
2.18

0.000285368
0.000306621

0.00029467
0.000302904
0.000338639

0.00033273
0.000358869
0.000337681
0.000337838
0.000362319
0.000336481
0.000351748
0.000326517
0.000323572
0.000336301
0.000301114
0.000304659
0.000278901
0.000275401
0.000288576
0.000269319
0.000290742
0.000283181
0.000308575
0.000296417
0.000301523
0.000325845
0.000301171
0.000306119
0.000272382
0.000261429
0.000274992
0.000260722
0.000281322
0.000261669
0.000257239

0.00026735
0.000249953
0.000266495
0.000253385
0.000257148
0.000278064
0.000266876
0.000287936
0.000275691
0.000284794
0.000312736
0.000295946
0.000302809
0.000270124
0.000259139
0.000269906
0.000252685

0.00027021

0.00025648

0.00025849
0.000274623
0.000257612
0.000272545
0.000256554

560.68
554.43
542.98
528.22
502.01
480.87
473.71
473.82
473.6
469.2
475.51
483.3
490.02
494.48
505.5
531.36
558
573.68
580.97
589.1
594.09
584.71
565.01
550.92
539.78
530.64
521.72
531.26
555.34
587.41
612.02
618.2
613.68
604.29
611.46
621.99
635.87
640.12
637.91
631.45
622.21
611.37
599.53
590.41
580.36
561.81
543.59
540.64
561.41
592.32
617.43
629.85
633.2
629.14
623.83
618.98
619.03
621.09
623.75
623.65

1.56
1.53

1.5
1.45
1.37
1.32
1.29
1.29
1.28
1.27
1.28
1.29
1.29
1.31
1.35
1.42
1.48
1.51

1.5
1.51
1.51
1.48
1.44
1.43
1.43
1.42
1.39
1.39

1.4
1.44
1.49
1.54
1.56
1.56
1.55
1.55
1.56
1.56
1.55
1.54
1.52
1.48
1.45
1.43
1.43
1.41
1.37
1.34
1.38
1.44
1.48
1.49
1.49
1.47
1.45
1.44
1.43
1.44
1.45
1.44

1.68
1.66
1.68
1.63
1.68
1.75
1.77
1.76
1.74
1.85
1.75

1.7
1.64
1.74
1.79
1.84
1.79
1.69
1.58

1.5
1.47
1.49
1.56
1.84
2.12
2.32
2.29
2.05
1.69
1.44
1.38
1.58
1.83
2.02
1.88
1.72
1.55
1.52
1.57
1.63
1.65
1.64
1.62
1.68
1.89
2.15
2.32

2.2
2.08
1.94
1.78
1.66

1.6
1.62
1.61
1.61

1.6
1.63
1.67
1.66
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

236
237

29.36
29.53
29.69
29.86
30.02
30.19
30.35
30.51
30.68
30.84
31.01
31.17
31.33

315
31.66
31.83
31.99
32.15
32.32
32.48
32.65
32.81
32.97
33.14

333
33.47
33.63
33.79
33.96
34.12
34.29
34.45
34.61
34.78
34.94
35.11
35.27
2548

35.6
35.76
35.93
36.09
36.26
36.42
36.58
36.75
36.91
37.08
37.24

37.4
37.57
37.73

37.9
38.06
38.22
38.39
38.55
38.72
38.88
39.04

0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16

26
24.2
24.6
25.8
28.3
30.6
31.4
322
33.1
32.8
31.6
30.3
29.2
29.5
29.4
28.4
28.2
28.8
30.1
28.3
26.1

25
233
21.4
17.4
14.7
14.1
13.8
13.5
13.1
11.9
1.3
11.4
11.9
12.1
13.2
15.1
17.4
17.6
18.4
19.5
21.2
23.6
27.3
28.2
28.2
29.7
30.6
30.1
29.4
28.5
26.6
25.2
23.9
23.1
23.1
22.9
22.6
21.2
20.1

11
0.9
0.8
0.9
1.2
14
14
14
14
14
14
14
14
14
i3
1.2
1.2
1.2
1.2
1.2
11

0.8
0.7
0.6
0.5
0.6
0.5
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.5
0.5
0.6
0.6
0.7
0.8

N

0.9
0.9
0.8
0.8
0.8
0.8
0.8
0.8
0.7
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1.53E-07
1.51E-07
1.74E-07
1.78E-07
1.66E-07
1.62E-07
1.73E-07
1.91E-07
2.00E-07
1.92E-07
1.67E-07
1.39E-07
1.24E-07
1.23E-07
1.29€-07
1.32E-07
1.34E-07
1.44E-07
1.43E-07
1.30E-07
1.10E-07
9.20E-08
8.23E-08
5.94E-08
4.11E-08
2.71E-08
2.02E-08
1.93E-08
1.88E-08
1.89E-08
1.60E-08
1.24E-08
1.22E-08
1.35E-08
1.71E-08
2.55E-08
3.99E-08
5.35E-08
5.61E-08
5.95E-08
6.45E-08
7.87E-08
9.47E-08
1.15E-07
1.29€-07
1.47E-07
1.66E-07
1.82E-07
1.78E-07
1.58E-07
1.40E-07
1.18E-07
1.04E-07
8.95E-08
8.37E-08
7.70E-08
7.31E-08
6.28E-08
5.48E-08
4.48E-08

8.55E-07
8.04E-07
9.33E-07
1.01E-06
1.01E-06
1.06E-06
1.18E-06
1.33E-06
1.41E-06
1.35E-06
1.13E-06
9.07E-07
7.88E-07
7.77E-07
8.06E-07
8.11E-07
8.14E-07
8.93E-07
8.83E-07
7.78E-07
6.15E-07
4.82E-07
4.01E-07
2.55E-07
1.50E-07
8.39E-08
5.24E-08
4.65E-08
4.24E-08
3.76E-08
2.74E-08
1.90E-08
1.86E-08
2.15E-08
3.05E-08
5.48E-08
1.13E-07
1.80E-07
2.03E-07
2.24E-07
2.61E-07
3.50E-07
4.77E-07
6.38E-07
7.61E-07
8.95E-07
1.04E-06
1.17E-06
1.14E-06
9.91E-07
8.39E-07
6.72E-07
5.57E-07
4.56E-07
4.13E-07
3.73E-07
3.51E-07
2.92E-07
2.43E-07
1.86E-07

CPT-5 Estimations
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349.51
332.95
333.83
354.2
381.67
406.47
423.83
434.79
440.83
437.58
424.22
407.3
397.33
393.26
389.1
382.38
379.31
386.82
386.81
374.2
350.5
327.3
304.66
268.4
227.84
193.44
161.91
150.32
140.5
124.33
107.41
95.51
94.9
99.56
111.34
134.36
177.61
210.13
225.57
235.42
252.62
277.35
314.05
346.77
368.57
380.79
392.74
402.27
400.73
391
374.8
355.37
334.37
317.95
308.04
302.84
299.85
290.19
276.51
259.15
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708.29

676.3
660.47
698.01

762.3
814.71
839.61

846.3
850.74
850.81
846.24

839.7
836.37
828.47
812.63
795.23

787.2
792.28
793.83
781.03
754.31
727.05

690.6
645.35
585.66
536.14
516.05
502.55

489.3
461.26
443.03

438.2
439.01
442.65
449.57
460.71
489.59
514.78
548.02
565.86
598.32
633.68
693.92
739.98
770.29
777.33
784.02
789.62
790.28
787.31
771.92
754.65
726.52
709.83
696.06
694.74
694.44
690.76
674.56
655.79

1.78
1.7
1.7

1.81

1.95

2.07

2.16

2.22

2.25

2.23

2.16

2.08

2.03

2.01

1.99

1.95

1.94

1.97

1.97

1.91

1.79

1.67

1.55

1.37

1.16

0.99
0.9

0.87

0.84
0.8

0.74
0.7
0.7

0.72

0.76

0.84

0.97

1.07

1.15
1.2

1.29

1.42
1.6

1.77

1.88

1.94

2.05
2.04
1.99
1.91
1.81
1.71
1.62
1.57
1.55
1.53
1.48
1.41
1.32

2.08
1.97
1.96
2.07
2.22
2.35
2.44
2.49
2.51
2.48
2.39
2.28
2.21
2.18
2.15

2.1
2.07

2.1
2.09
2.01
1.87
1.74
1.61
1.41
1.19
1.01
0.92
0.88
0.85

0.8
0.74

0.7
0.69
0.71
0.75
0.82
0.94
1.04
111
1.15
1.23
1.34
1.51
1.66
1.76
1.81
1.86
1.89
1.88
1.82
1.74
1.64
1.54
1.46
1.41
1.38
1.36
131
1.24
1.16

0.000260548
0.0002833
0.000269815
0.000278862
0.000251146
0.000258119
0.000239306
0.000238358
0.000252593
0.000237724
0.000253263
0.000239292
0.000239769
0.000255966
0.000243246
0.000261261
0.000247142
0.000246347
0.00026149
0.000248116
0.000268253
0.00025716
0.000263861
0.000290013
0.000286528
0.000318185
0.000305244
0.000309316
0.000333066
0.000322861
0.000350032
0.000331249
0.000330941
0.000350176
0.000327031
0.000343247
0.000313381
0.000305618
0.000314716
0.000291497
0.000301199
0.000275458
0.000279683
0.000254907
0.00024984
0.00026425
0.000247644
0.000262184
0.000246662
0.000247127
0.000265178
0.000252418
0.000273334
0.000260264
0.000262825
0.000279518
0.000263132
0.00028032
0.000266983
0.000270773

614.09
600.07
593
609.62
637.08
658.61
668.6
671.26
673.02
673.05
671.24
668.64
667.31
664.15
657.77
650.69
647.4
649.49
650.12
644.86
633.73
622.18
606.38
586.18
558.41
534.28
524.17
517.27
510.41
495.57
485.67
483.02
483.47
485.47
489.25
495.27
510.56
523.53
540.17
548.89
564.41
580.85
607.83
627.68
640.41
643.33
646.09
648.4
648.66
647.44
641.08
633.87
621.95
614.76
608.77
608.19
608.06
606.45
599.29
590.9

1.42
1.39
1.46
1.51
1.58
1.48

1.5
1.51
1.51
1.51
1.49
1.47
1.45
1.45
1.44
1.43
1.42
1.43
1.43
1.41
1.37
1.34
1.31
1.25
1.18
111
1.08
1.06
1.05
1.03

0.98
0.98
0.99

1.04
1.09
1.12
1.15
1.16
1.19
1.23
1.28
1.32
1.35
1.36
1.37
1.46
1.45
1.43
1.38
1.34
1.28
1.24
1.22
1.21

1.2
1.18
1.15
1.11

1.69
1.78
1.93
1.83
1.64
1.52
1.51
1.55
1.57
1.56
1.52
1.45
1.42
1.44

1.5
1.55
1.58
1.61
1.61

1.6
1.59
1.58
1.63
1.61
1.63
1.61
1.56

1.6
1.65

1.8
1.82
1.72
171
1.76
1.87
2.05
2.19
2.25
2.11
2.08
1.99
1.98
1.88
1.86
1.84

1.9
1.96
2.01

1.95
1.94

1.9
1.93
1.91
1.93
1.89
1.87
1.81

1.8
1.77

4 0of6

20

20
39.76
40

40

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20
38.57
38.5
38.47
38.41
38.31
38.36
38.12
37.94
37.58
37.16
36.54
35.94
35.28



238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282

284
285

287
288

290
291
292
293
294

296
297

39.21
39.37
39.54
39.7
39.86
40.03
40.19
40.36
40.52
40.68
40.85
41.01
41.18
41.34
41.5
41.67
41.83
42
42.16
42.32
42.49
42.65
42.82
42.98
43.15
43.31
43.47
43.64
43.8
43.97
44.13
44.29
44.46
44.62
44.79
44.95
45.11
45.28
45.44
45.61
45.77
45.93
46.1
46.26
46.43
46.59
46.75
46.92
47.08
47.25
47.41
47.57
47.74
47.9
48.07
48.23
48.39
48.56
48.72
48.89

0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.17

19
18.1
17.5
16.6
17.9
20.5
25.8
28.8
27.1
22.7
24.8
315
47.3
45.4
42.8
34.8
325
25.6
31.6
90.8

111.4
65.5
40.4
27.6
20.5

18
18.3
17.7
20.1
223
23
26.3
29.1
311
33.6
33.6
33.7

B84
A
34.7
35.1
36.6

41
4.3
&5
32.4
28.2
25.6
22.4
19.9
18.2
18.8
16.7
15.8

17
16.8
16.3
16.1
16.3

15

1.1
1.2
iLé)
i3
1.4
iLé}
i3
1.1
0.9
0.8
0.7
0.7
0.6
0.6
0.6
0.7
0.6
0.6
0.6
0.6
0.5
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4.12E-08
3.58E-08
3.14E-08
2.76E-08
2.98E-08
4.45E-08
7.35E-08
8.43E-08
7.23E-08
4.51E-08
5.00E-08
1.19€-07
2.15E-07
2.78E-07
1.84E-07
1.50E-07
9.62E-08
1.11E-07
8.26E-07
4.99E-06
7.45E-06
4.09E-06
7.03E-07
1.71E-07
5.43E-08
2.85E-08
2.70E-08
3.24E-08
4.52E-08
6.12E-08
7.81E-08
9.30E-08
1.09E-07
1.39E-07
1.52E-07
1.74E-07
1.79€-07
1.97E-07
1.93E-07
1.79€-07
1.58E-07
1.86E-07
2.17E-07
2.06E-07
1.42E-07
8.74E-08
6.74E-08
5.15E-08
3.97E-08
2.70E-08
2.30E-08
1.82E-08
1.55E-08
1.18E-08
1.19E-08
1.23E-08
1.24E-08
1.17E-08
1.14E-08
9.53E-09

1.61E-07
1.33E-07
1.07E-07
9.29E-08
1.11E-07
1.98E-07
3.88E-07
4.82E-07
3.94E-07
2.31E-07
2.74E-07
8.68E-07
1.89E-06
2.67E-06
1.60E-06
1.16E-06
6.20E-07
6.91E-07
8.72E-06
8.46E-05
1.46E-04
6.41E-05
6.63E-06
1.04E-06
2.39E-07
9.89E-08
8.29E-08
1.08E-07
1.77E-07
2.74E-07
3.87E-07
5.09E-07
6.56E-07
9.12E-07
1.05E-06
1.24E-06
1.29E-06
1.43E-06
1.42E-06
1.34E-06
1.21E-06
1.51E-06
1.88E-06
1.77E-06
1.12E-06
5.98E-07
4.08E-07
2.72E-07
1.85E-07
1.05E-07
7.60E-08
5.18E-08
3.89E-08
2.74E-08
2.76E-08
2.92E-08
2.80E-08
2.59E-08
2.36E-08
1.73E-08

CPT-5 Estimations
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12
12
12
12
15
17
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244.29
231.6
213.36
210.53
233.42
277.83
329.3
356.93
340.14
319.37
341.47
454.51
549.62
601.22
543.03
482.73
401.9
388.32
659.73
1059.25
1219.05
979.99
589.18
379.33
275.01
216.4
191.72
208.98
244.61
279.51
309.26
341.94
374.68
409.47
431.72
445.63
449.32
453.54
459.16
465.32
477.67
508.45
540.4
535.04
492.61
426.85
377.88
330.2
290.72
242.25
206.78
177.6
157.06
144.89
145.38
148.05
141.56
138.17
129.71
113.52
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786.16
911.71
972.65
874.42
722.88
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627.43
610.24
593.24
604.58
635.9
703.9
761.85
805.51
789.15
807.03
846.94
963.28
1047.05
1093.67
1064
981.74
885.49
833.72
985.32
1142.67
1219.05
1095.94
906.01
753.48
671.98
636.17
605.89
613.26
625.77
668.46
707.68
758.1
806.67
844.03
875.36
882.35
885.13
877.75
891.73
916.09
961.88
994.67
1027.41
1026.81
1011.56
956.99
887.99
814.64
751.69
710.16
676.74
655.01
635.64
642.33
643.84
646.38
632.82
632.29
617.17
597.01

1.25
1.18
112
112
1.19
1.42
1.68
1.82
1.74
1.63
1.74
2.32

2.8
3.07
2.77
2.46
2.05
1.98
3.37

3.01
1.94

1.4
1.18
111
1.17
1.26
1.43
1.58
1.74
1.91
2.09

2.2
2.27
2.29
2.31
2.34
2.37
2.44
2.59
2.76
2.73
2.51
2.18
1.93
1.68
1.48
131
1.21
1.12
1.06
1.02
1.02
1.03
1.01

0.97
0.91

1.09
1.03
0.97
0.96
1.02
1.21
1.43
1.54
1.47
1.37
1.46
1.93
2.33
2.54
2.28
2.02
1.68
161
2.73

2.4
1.54
111
0.93
0.88
0.91
0.99
111
1.22
1.35
1.47

1.6
1.68
1.73
1.74
1.75
1.76
1.78
1.82
1.93
2.05
2.02
1.85

1.6
1.41
1.23
1.08
0.95
0.87
0.81
0.76
0.73
0.73
0.73
0.71

0.7
0.68
0.64

0.000294128
0.000280697
0.000302486
0.000282008
0.000274976
0.000277692
0.000251221

0.00025959
0.000246837
0.000244088
0.000253157
0.000223417
0.000227687
0.000209677
0.000212579
0.000235138
0.000233022
0.000255159
0.000220903
0.000205131
0.000211012
0.000209457
0.000244766
0.000252613

0.00028421
0.000274919
0.000281705
0.000297504
0.000277195
0.000284958
0.000260658
0.000251842
0.000259399
0.000238678
0.000249015
0.000233437

0.00023307
0.000248676
0.000232207
0.000243417
0.000223579
0.000219862
0.000229851
0.000216395
0.000231646
0.000224149
0.000232693
0.000258127
0.000252912
0.000276468
0.000266551
0.000270934
0.000292222
0.000273598
0.000290355

0.00027274
0.000275643
0.000292997

0.00027912
0.000301525

577.98
570.01
562.01
567.36
581.87
612.19
636.89
654.88

648.2

655.5
671.52
716.15
746.64
763.08
752.66
722.98
686.63
666.25

724.3
779.99
805.64
763.88
694.54
633.38
598.15
581.99
567.97
571.42
577.21
596.58
613.83
635.32
655.36
670.36
682.69
685.41
686.49
683.62
689.04
698.39
715.63
727.73
739.61
739.39
733.88
713.81

687.6
658.59
632.63

614.9
600.26
590.55
581.75

584.8
585.49
586.64
580.46
580.21
573.23

563.8

1.08
1.05
1.03
1.02
1.05
113
1.24
1.29
1.27
1.24
1.26
1.39
1.49
1.53
1.48
1.42
1.33
131
1.58

1.51
1.29
1.15
1.08
1.06
1.08
1.11
1.15
1.19
1.23
1.27
1.31
1.33
1.35
1.39
1.39
1.39

1.4
1.42
1.47
1.53
1.52
1.43
131
1.23
1.14
1.07

0.97
0.96
1.01
0.92
0.92
0.92
0.91

0.9
0.88
0.86

1.83
1.83
1.83
1.73
1.67
1.67
1.76
1.73

1.7
1.45
1.42
1.59
1.72
1.77
1.63
1.68
1.67
1.88
2.75

2.95
2.47
2.06
1.83
1.93
2.02
2.19
2.21
2.21
2.14
2.08
2.12
2.09
2.16
2.17
2.27
2.22
2.12
1.94
1.96
1.98
1.96

1.8
1.68
1.72
1.77
1.82
1.75
1.78
1.74
1.73
1.57
1.58

1.6
1.65
1.63
1.68
1.67

50f6

34.75
34.12
33.48
33.44
34.29
36.2
37.38
20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20
38.42
39.19
39.69
40

40

40

40

40
39.83
39.26
37.44
36.32
35.34
34.72
329
31

20
29.72
30.04
30.02
30.02
30.3
30.44
29.93



CPT-5 Estimations

298 49.05 0.16 13.6 0.5 3 7.80E-09  1.22E-08 8 97.9 0 575.8 0.85 0.59 0.00028897 553.69 0.83 1.66 29.33
299 49.22 0.17 13.7 0.5 3 6.90E-09  1.02E-08 8 92.46 0 573.1 0.82 0.57 0.000307754 552.39 0.82 1.61 29.09
300 49.38 0.16 14.1 0.5 3 7.36E-09  1.19E-08 8 100.7 0  592.09 0.86 0.6 0.000284966 561.47 0.84 1.58 29.28
301 49.54 0.16 15.2 0.6 3 1.13E-08  2.24E-08 9 123.41 0 607.29 0.95 0.66 0.000281378 568.63 0.87 1.75 30.05
302 49.71 0.17 17.6 0.5 3 1.49E-08  3.37E-08 9 140.7 0 617.78 1.02 0.7 0.000296415 573.52 0.9 1.88 30.44
303 49.87 0.16 16.9 0.5 3 1.60E-08  3.53E-08 9 137.78 0 604.75 1.01 0.69 0.000281968 567.44 0.89 1.98 30.9
304 50.04 0.17 14.7 0.5 3 1.08E-08  2.09E-08 9 120.84 0  609.23 0.95 0.65 0.000298486 569.54 0.85 1.74 31.21
305 50.2 0.16 14.8 0.6 3 7.81E-09  1.37E-08 9 109.25 0 61525 0.9 0.62 0.000279554 572.34 0.82 1.56 31.66

Sum  0.101458463

Vs of CPT 494.78376 (ft/s)
150.84871 (m/s)

Extrapolated Vs 582.78194 (ft/s)
Following Boore (2004) 177.67742 (m/s)
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SUMMARY OF GCOMPACTION RECOMMBENDATIONS

Area Compaction Recommendations
(See Notes 1, 2, 3, 4, 6)

Qubgrade Preparation and Compact upper 12 inches of subgrade and entire fill to a minimum of 90
Placement of General percent compaction at near optimum content for granular soilsand to a
Engineered Fill, Including minimum of 90 percent compaction at a minimum of 2 percent over
Imported Rl optimum moisture content for dayey soils.

Lime-Treated Soil Compact lime-treated on-site soils to a minimum of 90 percent

compaction and at least 3 percent over optimum moisture content.

Trenches® Compact trench backfill to a minimum of 90 percent compaction at near
optimum moisture content for granular soils and to a minimum of 90
percent compaction at aminimum of 2 percent over optimum moisture
content for clayey soils Where trencheswill be under flatwork or paving,
the upper 12 inches should be compacted as recommended below for
flatwork and pavement. Proper granular bedding and shading should be
used beneath and around new utilities.

Exterior Ratwork Gompact upper 12 inches of subgrade to a minimum of 90 percent
compaction at near optimum moisture content for granular soils and to
a minimum of 90 percent compaction at a minimum of 2 percent over
optimum moisture content for dayey soils. Compact aggregate baseto a
minimum of 90 percent compaction at near optimum moisture content.
Where exterior flatwork is exposed to vehicular traffic, compact upper
12 inches of subgrade to a minimum of 92 percent compaction and
aggregate base to aminimum of 95 percent compaction.

Pavements Compact upper 12 inches of subgrade to a minimum of 95 percent
compaction at near optimum moisture content for granular soils and to
a minimum of 92 percent compaction at a minimum of 2 percent over
optimum moisture content for dayey soils. Compact aggregate base to a
minimum of 95 percent compaction near optimum moisture content.
Notes:

(1) Depths are below finished subgrade elevation.
(2) All compaction requirementsrefer to relative compaction as a percentage of the laboratory standard described
by ASTM D 1557.

(3) HRll material should be compacted in lifts not exceeding 8 inchesin loose thickness.

(4) All subgrades should be firm and stable.

(5) Inlandscaping areasonly, the percent compaction in trenches may be reduced to 85 percent.
(

6) Where fills are greater than 7 feet in depth below finish grade, the portion below a depth of 7 feet should be
compacted to aminimum of 95 percent compaction.
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