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INTRODUCTION

Site Description and Proposed Project Development

The subject site is located at 4000 Suisun Valley Road (Site Location Map, Figure 1), within the
City of Fairfield, California. The site is currently occupied by a community college with
associated buildings, grass fields, baseball field and parking lots in the northern and southern
portion of the property. The proposed solar panels are located in the north parking lot in the
west portion of the parking lot.

Scope of Work

The scope of work for this geotechnical investigation included the following:

. Site reconnaissance and mark the locations of borings and notify USA North
(NorCal).

» Obtaining the required permit for geotechnical soil borings.

. Excavation, sampling, and logging two (2) hollow stem auger borings to a depth of
26.5 feet at the subject site to evaluate subsurface soil conditions. The borings were
backfilled with cement grout. Cuttings were disposed onsite as directed.

« Advancing six (6) cone penetrating soundings (CPT) to a an approximate depth of 24
to 59 feet at the subject site to evaluate subsurface soil conditions. The CPT holes
were backfilled with cement grout.

« Laboratory testing of selected samples for in-situ moisture and density, shear,
Atterberg Limits, passing No. 200 sieve, unconfined compression and corrosion.

« Analyses of data, including site seismicity, liquefaction study, seismic settlement, and
foundation design for proposed solar panel mounted shade structures.

- Preparation of this report summarizing current subsurface soil conditions, findings,
and presenting our recommendations for the proposed shade structures.

Field Investigation

Field exploration was performed on June 20, 2022 by a representative from our firm who logged
the borings and obtained representative samples, which were subsequently transported to the
laboratory for further review and testing. The approximate locations of the borings are indicated
on the enclosed Boring Location Map (Plate 1).

The subsurface conditions were explored by drilling, sampling, and logging two (2) borings with
a truck mounted hollow stem drill rig. The borings were advanced to an approximate depth of
twenty-six and one half (26.5) feet and all borings were backfilled with cement grout. The logs of
borings presenting soil conditions and descriptions are presented in Appendix B.

The drill rig was equipped with a sampling apparatus to allow for recovery of driven modified
California Ring Sampler (CRS), 3-inch outside diameter, and 2.42-inch inside diameter and SPT
samples. Driven samples and bulk samples of the earth materials encountered at selected
intervals were recovered from the borings.
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The samples were driven using an automatic 140-pound hammer falling freely from a height of
30 inches. The blow counts for CRS were converted to equivalent SPT blow count by utilizing a
factor of 0.65. Soil descriptions were entered on the logs in general accordance with the Unified
Soil Classification System (USCS). The locations and depths of the soil samples recovered are
indicated on the logs in Appendix B.

Field exploration also included advancing six (6) CPT soundings to a depth of 24 feet to 59 feet
below existing ground surface. The CPT soundings were performed by Middle Earth Geo
Testing on June 20, 2022. The approximate locations of the CPT soundings are presented on
the Boring Location Map (Plate 1). The results of the CPT soundings are presented in Appendix
B.

The CPT soundings were conducted in general accordance with ASTM D5778. The CPT
equipment consists of a cone assembly mounted at the end of a series of hollow sounding rods.
A set of hydraulic rams was used to continuously push the cone and rods into the soil at a rate
of 20-mm per second (approximately 4 feet per minute) while the cone tip resistance and sleeve
friction resistance were recorded every 50-mm and stored in digital form. A specially designed
all-wheel drive 25-ton truck provided the required reaction weight for pushing the cone
assembly.

The cone penetrometer assembly used for the project consisted of conical tip and a cylindrical
friction sleeve. The conical tip has a 60-degree apex angle and a diameter of 44.2 mm resulting
in a projected cross-sectional area of 15-sq cm. The cylindrical friction sleeve was 161-mm in
length and had an outside diameter of 44.45-mm, resulting in a surface area of 225-sq cm

Laboratory Testing

Laboratory tests were performed on representative samples to verify the field classification of
the recovered samples and to evaluate the geotechnical properties of the subsurface soils. The
following tests were performed:

In-situ moisture content (ASTM D2216) and dry density (ASTM D7263);
Direct shear strength (ASTM D3080);

Passing No. 200 sieve (ASTM 1140)

Atterberg Limits (ASTM D4318)

Unconfined Compressive Strength (ASTM D2166); and
Corrosion series:

Soluble Sulfate (CAL.417A);

Soluble Chlorides (CAL.422);

Minimum Resistivity (CAL.643); and

pH (CAL 747)

LN .

Laboratory tests for geotechnical characteristics were performed in general accordance with the
ASTM procedures. The results of the in-situ moisture content and density tests are shown on
the borings logs (Appendix B). The results of the laboratory tests are presented in Appendix C.
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GEOTECHNICAL FINDINGS

Geology

Regional Geologic Setting

The subject site is located in the northwest portion of Fairfield South 7.5-Minute Quadrangle.
According to the geologic map of the Cordelia & Fairfield South Quadrangles, DF-190 (Dibblee,
2006), the site and surrounding areas are underlain by Quaternary age deposits (Qa) consisting
of pebble gravel, sand and clay of valley areas. The regional geology is shown on Figure 2.

Earth Units

At the subject site, the subsurface soils encountered were native soils which primarily consisted
of medium stiff to stiff, olive brown clay to silty clay in a moist condition to the maximum depth
explored, approximately 59 feet below existing ground surface. The encountered soils are
consistent with the geologic map for the area (Dibblee, 2006).

Groundwater

Groundwater was encountered in our borings/CPTs at a depth ranging from 13 to 18 feet below
ground surface at the time of our investigation. Seasonal and long-term fluctuations in the
groundwater may occur as a result of variations in subsurface conditions, rainfall, run-off
conditions and other factors. Therefore, variations from our observations may occur. A review
of the California Department of Water Resources, Water Data Library online database indicates
that the seasonal high groundwater in Station 382292N1221195W001 between 01/21/1920 to
07/26/1948 was about 24 feet below ground surface elevation (NAVD88 ft) of 37.6 feet. The
station is approximately 0.6 miles south from the site. The seasonal high groundwater in Station
382421N1221116W001 between 01/30/1974 to 01/27/1976 was about 11 feet below ground
surface elevation (NAVDS8S8 ft) of 52.6 feet. This station which is adjacent to Suisun Creek is
approximately 0.7 miles northeast from the site.

Seismic Review

Faulting and Seismicity

The subject site is located within a seismically active region as a result of being located near the
active margin between the North American and Pacific tectonic plates.

We consider the most significant geologic hazard to be the potential for moderate to strong
seismic shaking that is likely to occur at the subject site. The subject site is located in the highly
seismic Bay Area region within the influence of several faults that are considered to be
Holocene-active or pre-Holocene faults. A Holocene-active fault is defined by the State of
California as a fault that has exhibited surface displacement within the Holocene time (about the
last 11,700 years). A pre-Holocene fault is defined by the State as a fault whose history of past
movement is older than 11,700 years ago and does not meet the criteria for a Holocene-active
fault.

These Holocene-active and pre-Holocene faults are capable of producing potentially damaging
seismic shaking at the site. It is anticipated that the subject site will periodically experience
ground acceleration as the result of small to moderate magnitude earthquakes. Other active
faults without surface expression (blind faults) or other potentially active seismic sources that
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are not currently zoned and may be capable of generating an earthquake are known to be
present under in the region.

The subject site is not included within any Earthquake Fault Zone as created by the Alquist-
Priolo Earthquake Fault Zoning Act (CGS, 2018). Our review of geologic literature pertaining to
the site area indicates that there are no known active or potentially active faults located within or
immediately adjacent to the subject property.

The nearest most active fault is the Cordelia Fault Zone which is approximately 0.7 miles west
of the site. The next nearest fault are Green Valley Fault which is approximately 2.2 miles west
of the site and the West Napa Fault Zone which is approximately 8.3 miles west of the site. The
regional fault map, Figure 3, shows the location of the subject site in respect to the regional
faults.

Historic Earthquakes

A search for historic earthquakes that occurred between 1800 and 2021, within a 100-kilometer (62-
mile) radius of the site and with magnitudes between 6.0 or more on the Richter scale were made for
the subject site. The results of the search are tabulated below:

. Richter Scale Distance to Site
Location Date . X
Magnitude (miles)

North of San Jose November 26, 1858 6.2 53.8
Alameda County March 5, 1864 6.0 49.5
Southwest of Stockton | July 15, 1866 6.0 50.3
The 1868 Hayward 371
Fault Earthquake October 21, 1868 6.8 '

North of Antioch May 19, 1889 6.0 20.0
Near Vacaville April 19, 1892 6.6 13.0
Near Winters April 21,1892 6.4 21.7
South of Sonoma March 31, 1898 6.4 20.7
The 1906 San 41.0
Francisco Earthquake April 04, 1906 7.9 '

South Napa August 24, 2014 6.0 10.4

The nearest historic earthquake to the subject site is the South Napa region earthquake (M 6.0)
located approximately 10.4 miles from the subject site, occurred on August 24, 2014. One person
killed and at least 208 people injured, 150 buildings severely damaged and 1,000 buildings
moderately damaged in Napa County. At least 49 people injured, 10 buildings severely damaged
and 34 buildings moderately damaged in Solano County. Minor damage to several roads and
several water main and gas line breaks in Napa and Solano Counties.

The strongest historic earthquake that occurred within the 100-kilometer (62-mile) search performed
for this project is The 1906 San Francisco Earthquake (M 7.9) located approximately 41.0 miles from
the subject site, occurred on April 4, 1906. This earthquake and resulting fires caused an estimated
3,000 deaths and $524 million in property loss. The earthquake damaged buildings and structures in
all parts of the city and county of San Francisco, although over much of the area, the damage was
moderate in amount and character.
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Secondary Seismic Hazards

Surface Fault Rupture and Ground Shaking

TGR has reviewed published mapping and literature (see references in Appendix A);
topographic data, vintage aerial photography by Continental Aerial Photo (see list of aerial
photos reviewed in Appendix B) and available subsurface data for the subject site and the
general area. Based on our review, evidence of faulting at the subject site was not observed.
As such the potential for surface rupture at the subject site is considered negligible.

Since no known faults are located within the site, surface fault rupture is not anticipated.
However, due to the close proximity of known active and potentially active faults, severe ground
shaking should be expected during the life of the proposed structures.

Liquefaction

Liquefaction is a seismic phenomenon in which loose, saturated, fine-grained granular soils
behave similarly to a fluid when subjected to high-intensity ground shaking. Liquefaction occurs
when these ground conditions exist: 1) Shallow groundwater; 2) Low density, fine, clean sandy
soils; and 3) High-intensity ground motion. Effects of liquefaction can include sand boils,
settlement, and bearing capacity failures below foundations.

Based on our review of Liguefaction Potential, Solano County General Plan, the subject site is
mapped as medium liquefaction potential (Figure 4).

Liquefaction Analysis was performed on subsurface profile represented by CPT-1 and CPT-5.
The analysis utilized peak ground acceleration (PGAwm) of 0.664g and a modal magnitude of 6.5
(based on de-aggregation). During our exploration, groundwater was encountered at depths
ranging from 13 to 18 feet below existing ground surface. Groundwater of 13 feet below
existing grade was utilized in the calculations. The total seismic settlement is estimated to range
from 0.25-inch to 0.33-inch. The results are presented in Appendix E.

Moreover, based on the laboratory testing of clayey soils layers and dense sand encountered in
our borings, B-1 and B-2, the soils for near surface to a depth of 25 feet are considered to be
non-liquefiable. Screening Criteria for soil layers is presented below:

Liquid Plastic 0.85*

Representativ S - Plasticity P Water . .
Depth (ft) . Limit Limit Liquid SPT Liquefiable
e Soil Layer %) %) Index Limit Content Blows/ft
B-1 @10 Clay, 29 16 13 24.7 20 No
0-20 ft
B-1 @20 Clayey sand, 46 No
20— 251t
B-1 @ 25 Sandy Clay, 31 19 12 26.4 21 No
25— 26.5ft
B-2 @ 15 Clay, 31 17 14 26.4 26 No
0-20 ft
B-2@ 20 Silty Sand, >50 No
20— 251t
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Seismically Induced Settlement

Ground accelerations generated from a seismic event can produce settlements in sands or in
granular earth materials both above and below the groundwater table. This phenomenon is
often referred to as seismic settlement and is most common in relatively clean sands, although it
can also occur in other soil materials. Based on liquefaction analysis, the total seismic
settlement is estimated to range from 0.25-inch to 0.33-inch. The differential seismic settlement
is estimated to be negligible between the piers.

Landsliding

Landsliding involves downhill motion of earth materials during or subsequent to earth shaking.
Historically, landslides triggered by earthquakes have been a significant cause of damage.
Areas that are most susceptible to earthquake induced landslides are areas with steep slopes in
poorly cemented or highly fractured bedrock, areas underlain by loose, weak soils, and areas on
or adjacent to existing landslide deposits.

Since the property and adjacent areas are situated on relatively flat topography, the general
landslide susceptibility is considered to be negligible.

Lateral Spreading

Seismically induced lateral spreading involves primarily movement of earth materials due to
earth shaking. Lateral spreading is demonstrated by near-vertical cracks with predominantly
horizontal movement of the soil mass involved. The topography in the vicinity of the subject site
is relatively flat. Therefore, the potential for lateral spreading at the subject site is considered
very low.

Flooding

The site is located within an area determined by FEMA Flood Hazard Maps to have a minimal
flood hazard. (Figure 5).

Tsunamis/Seiches

Given the distance of the subject site to the coast/closed bodies of water, the site elevation
above sea level, and the absence of nearby waterfront, hazard from a tsunami or seiche
inundation is negligible.
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DISCUSSIONS AND CONCLUSIONS

General

Based on our field exploration, laboratory testing, and geotechnical engineering analysis, the
proposed development is considered suitable from a geotechnical viewpoint, provided the
recommendations contained in this report are incorporated into the design and construction
phases of the project. It is our opinion that the proposed development and proposed grading will
be safe against hazard from landslide, settlement, or slippage, and the proposed construction
will have no adverse effect on the geologic stability of the adjacent properties provided our
recommendations presented in this report are followed.

The primary conditions affecting the proposed project are as follows:
e Presence of shallow ground water.

Conclusions

Based on our findings and analyses, the subject site is likely to be subjected to moderate to
severe ground shaking due to the proximity of known active and potentially active faults. This
may reasonably be expected during the life of the structure and should be designed accordingly.

The engineering evaluation performed concerning site preparation and the recommendations
presented are based on information provided to us and obtained by us during our office and
fieldwork. This report is prepared for the proposed solar panel mounted shade structures at the
subject site. In the event that any significant changes are made to the proposed development,
the conclusions and recommendations contained in this report shall not be considered valid
unless the changes are reviewed, and the recommendations of this report are verified or
modified in writing by TGR.
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RECOMMENDATIONS

Seismic Design Parameters

When reviewing the 2019 California Building Code, the following data should be incorporated
into the design:

Parameter Value
Latitude (degree) 38.2376
Longitude (degree) -122.1225
Site Class D-Stiff
Site Coefficient, Fa 1.0
Site Coefficient, Fv Null
Mapped Spectral Acceleration at 0.2-sec Period, Ss 1522 g
Mapped Spectral Acceleration at 1.0-sec Period, S1 0.60 g
Spectral Acceleration at 0.2-sec Period Adjusted for Site Class, Sws 1522 g
Spectral Acceleration at 1.0-sec Period Adjusted for Site Class, Swm1 Null
Design Spectral Acceleration at 0.2-sec Period, Sos 1.014 g
Design Spectral Acceleration at 1.0-sec Period, So1 Null

The structural consultant should review the above parameters and the 2019 California Building
Code to evaluate the seismic design.

Based on the shear wave velocities, the soils are classified as Site Class D, Stiff Soil.

Site Specific Response Spectra

The USGS Unified Hazard tool, the USGS RTGM Calculator and the USGS App for
Deterministic Spectra Acceleration were utilized to develop site specific ground motion spectra.
The analysis was performed utilizing the following attenuation relationships that are part of NGA
as required by 2019 CBC code requirements.

e Campbell & Bozorgnia (2014)

e Boore, Stewart, Seyhan & Atkinson (2014)
e Chiou & Youngs (2014)

e Abrahamson, Silva & Kamal (2014)

The results of the Site Specific Response Spectra are incorporated in Table 1 and on Figure 1
in Appendix D. The results include deterministic spectra at 5% damping, maximum rotated
component at 0.84 fractile and the probabilistic spectra, maximum rotated component at 5%
damping for a return period of 2475 year and subsequently multiplied by risk coefficient to
obtain the MCER probabilistic spectral acceleration. The Vs30 utilized was 260 m/s.
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The probabilistic response spectrum was determined using the OSHPD generated seismic
values and raw output generated from the U.S. Geological Survey Unified Hazard Tool. The
spectral response acceleration data generated from the U.S. Geological Survey Unified Hazard
Tool was entered into the U.S. Geological Survey Risk-Targeted Ground Motion Calculator tool
for each time period. The data is presented on Table 2 in Appendix D.

The deterministic response spectrum was determined using the parameters in the list of BSSC
2014 scenarios for the Green Valley and West Napa fault. Magnitude (M) of 6.3 and a fault
distance (R) of 3.5 km were selected for Green Valley Fault and magnitude (M) of 6.97 and a
fault distance (R) of 13.28 km were selected for West Napa Fault. The fault parameters were
entered into the Pacific Earthquake Engineering Research Center NGAW?2 tool with a user
defined sigma + 5% damping. For the deterministic analysis for the subject site, a characteristic
earthquake was selected from the Building Seismic Safety Council 2014 Event Set
(BSSC2014The data is presented on Table 3 in Appendix D.

The above generated spectral accelerations were compared against the minimum code
requirements in ASCE7-16 (Chapters 11 and 21) resulting in the final design response spectra
which is presented in Table 1 and on Figure 1 in Appendix D.

Based on Table 1 and Figure 1, the recommended Site Specific Sos and Spa for the controlling
fault (Green Valley) are as follows:

Sps=1.118
Sp1 =0.889

Mapped values may be used in lieu of site-specific values to design structures on Site Class D
sites with an S1 greater than or equal to 0.2, provided the value of the seismic response
coefficient Cs is determined by Eq. (12.8-2) for values of T < 1.5Ts and taken as equal to 1.5
times the value computed in accordance with either Eq. (12.8-3) for TL=T > 1.5Ts or Eq. (12.8-
4) forT > TL.

The structural consultant should review the above parameters and the 2019 California Building
Code to evaluate the seismic design.

Conformance to the criteria presented in the above table for seismic design does not constitute
any type of guarantee or assurance that significant structural damage or ground failure will not
occur during a large earthquake event. The intent of the code is “life safety” and not to
completely prevent damage of the structure, since such design may be economically prohibitive.

Drilled Pier Foundation

The proposed solar panels may be supported on drilled piers. It is recommended that piers be a
minimum of 30-inches in diameter and minimum 15 feet deep below lowest adjacent grade. All
temporary excavations shall comply with Cal OSHA requirements.

We understand that DSA approved Beacon (2022) Pre-Check is being utilized for the project.
However, per Soils Note 2 on Plan Sheet S0.1, if the groundwater depth is shallower than 2x
the pier diameter below the bottom of the pier the pier depth in the soils table do not apply and
that site specific recommendations are required by a geotechnical engineer. Anticipated loads
and reactions for the structure were provided by MBL Energy and are listed below:
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REACTIONS FOR SDS 1.5 & WIND SPEED 110MPH 6H 10-6"FT
r‘r’I..B_z_\SE PLATE LEVEL 27 O.C.(SEISMIC GOVERNS)
Bendir Bendi
Asial Load | Lateral Load US| Taternl Load | L
Moment Moment
Basic Load cases
Y ® | e~ ] o @ o)
kips kips Siegs kip-ft kips

Envelope Reactions 183 8.9 96.0 \9‘5\ 101.0
Uplift Reactions -8.5 0.22 -1.2 -1.8 \af9'8-\

AT GROUND LEVEL
Asial Load | Lateral Load | D% | [l Toaa| Doodins
Moment Moment
Basic Load cases

55 ® o) @ (M)

kips kips kip-ft kip-ft kips

Envelope Reactions 18.3 8.9 122.7 9.5 1202

Uplift Reactions -8.5 0.22 -1.9 -1.8 -24.4

SOLANO COMMUNITY COLLEGE

The above loading was utilized in developing caisson foundation recommendations along with
shallow groundwater. Based on the field and laboratory test data a conservative cohesion of
1100 pcf was utilized in caisson design recommendations.

Shaft and Lpile software were utilized in developing axial and lateral capacity of the caissons.
Figure 6 presents the allowable axial capacity with depth for a 30-inch diameter pier. The
minimum recommended depth is 15 feet. Figure 7 presents lateral load, deflection, moment
and shear with depth for a 30-inch diameter and 15 feet deep caisson for the maximum
anticipated lateral load and moment at ground level as stated above. The anticipated ground
level lateral deflection is 0.33 inches (less than maximum allowable 0.5 inches). The uplift
capacity may be taken as half of the axial capacity plus the weight of the concrete.

The drilling and installation of caissons should be performed under the full-time observation of
TGR Geotechnical. Due to the presence of shallow groundwater, caving may be anticipated. It
is recommended that casing or other methods of stabilizing the hole be incorporated during
construction.

The pile excavation should be filled with concrete as soon as possible after drilling is completed.
The pile excavation may be open for 24 to 48 hours depending on the exposed condition.
Vibration should take place throughout the full length of the pile to eliminate voids in either the
pile base or the shaft. Placement procedure such as tremie may be utilized to ensure that
aggregate segregation does not occur as well as to prevent contamination of concrete from
groundwater. Underwater placement of concrete may be necessary due to the presence of
shallow groundwater. Where pile spacing is less than three (3) diameters, piles should be
drilled and filled alternately, allowing the previously poured pile concrete to set for at least
twenty-four (24) hours, or as permitted by the geotechnical engineer.
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Ultimate Values

The recommended design values presented in this report are for use with design loads
determined by conventional working stress design. The design values presented in this reports
may be multiplied by the following factors when using design loads determined by ultimate
strength design:

Loading Factors For Ultimate Design

Foundation Loading Ultimate Design Loading
Axial Capacity 3

Cement Type and Corrosion

Concrete used should be designed in accordance with the provisions of ACI 318-14, Chapter 19
for Exposure Class S0, with an unconfined compressive strength of 2,500 psi.

TGR does not practice corrosion engineering. If needed, a qualified specialist should review the

site conditions and evaluate the corrosion potential of the site soil to the proposed improvements
and to provide the appropriate corrosion mitigations for the project.

Trenching
All excavations should conform to CAL-OSHA and local safety codes.

Temporary Excavations

Temporary construction excavations may be anticipated during the proposed development.
Soils may be cut vertically without shoring to a maximum of four (4) feet. For deeper
excavations, the slopes should be properly shored or sloped back to at least back to at least
1.H:1V (Horizontal: Vertical) or flatter. The exposed slope face should be kept moist (but not
saturated) during construction to reduce local sloughing. No surcharge loads should be
permitted within a horizontal distance equal to the height of cut from the toe of excavation
unless the cut is properly shored. Excavations that extend below an imaginary plane inclined at
45 degrees below the edge of any nearby adjacent existing site facilities should be properly
shored or slot-cut to maintain foundation support at the adjacent structures.

Utility Trench Backfill

All utility trench backfills in structural areas and beneath hardscape features should be brought
to near optimum moisture content and compacted to a minimum relative compaction of 90
percent of the laboratory standard. Flooding/jetting is not recommended.

Sand backfill, (unless trench excavation material), should not be allowed in parallel exterior
trenches adjacent to and within an area extending below a 1:1 plane projected from the outside
bottom edge of the footing. All trench excavations should minimally conform to CAL-OSHA and
local safety codes. Soils generated from utility trench excavations may be used provided it is
moisture conditioned and compacted to 90 percent minimum relative compaction.

Fill Placement

Prior to any fill placement TGR should observe the exposed surface soils. The site soils may be
re-used as engineered fill provided, they are free of organic content and particle size greater
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than 4-inches. All particles greater than 4-inches shall be removed and disposed offsite. Fill
shall be moisture-conditioned to 120 percent of optimum moisture content and compacted to a
minimum relative compaction of 90 percent in accordance with ASTM D1557. Any import soils
shall be non-expansive and approved by TGR Geotechnical Inc.

Equipment pad

Equipment pad should be a minimum of 7 to 8-inches thick depending on the weight of the
equipment and should be underlain by a minimum of 4-inches of crushed aggregate base
compacted to a minimum 95 percent relative compaction per ASTM D1557.. The actual
thickness and reinforced shall be recommended by the project structural engineer based on the
anticipated loading condition. The subgrade material (soil) should be compacted to a minimum
of 90 percent of the maximum laboratory dry density (ASTM D1557) to a minimum depth of one
(1) foot. Prior to placement of concrete, the subgrade soils should be moistened to 120 percent
of optimum moisture content and verified by our field representative.

Flatwork

Flatwork for pedestrian traffic should be a minimum of 4-inches thick should be reinforced with a
minimum of No. 3 reinforcing bar on 12-inch centers in two horizontally perpendicular directions.
Reinforcing should be properly supported to ensure placement near the vertical midpoint of the
slab. "Hooking" of the reinforcement is not considered an acceptable method of positioning the
steel. The subgrade material should be compacted to a minimum of 90 percent of the maximum
laboratory dry density (ASTM D1557) to a minimum depth of one (1) foot. Prior to placement of
concrete, the subgrade soils should be moistened to 120 percent of optimum moisture content
and verified by our field representative. The actual thickness and reinforcement of the slab shall
be designed by the structural engineer and should include the anticipated loading condition.
Due to the presence of clayey soils more than normal movement of the flatwork is anticipated.
This can be reduced by placement of 4 inches of crushed aggregate base under the flatwork
and/or a 12 inch thickened edge.

Geotechnical Review of Plans

All foundation plans should be reviewed and accepted by the geotechnical consultant prior to
construction. If significant time elapses since preparation of this report, the geotechnical
consultant should verify the current site conditions, and provide any additional
recommendations (if necessary) prior to construction.

Geotechnical Observation/Testing During Construction

Per sections 1705.6 and table 1705.6 of the 2019 California Building Code, periodic special
inspection shall be performed to:

e Verify materials below shallow foundations are adequate to achieve the design bearing
capacity;

e Verify excavations are extended to the proper depth and have reached proper material;

e Verify classification and test compacted materials; and
Prior to placement of compacted fill, inspect subgrade and verify that the site has been
prepared properly

Per sections 1705.6 and table 1705.6 of the 2019 California Building Code, continuous special
inspection shall be performed to:
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o Verify use of proper materials, densities and lift thickness during placement and
compaction of compacted fill.

The geotechnical consultant should also perform observation and/or testing at the following
stages:

During any grading and fill placement;

Subgrade for flatwork;

Prior to placing foundation and flatwork concrete;

During trench excavation;

Excavation bottom;

Placement of bedding material;

During trench backfill;

During placement of asphalt;

When any unusual soil conditions are encountered during any construction operation
subsequent to issuance of this report.

Limitations

This report was prepared for a specific client and a specific project, based on the client’s needs,
directions and requirements at the time.

This report was necessarily based in part upon data obtained from a limited number of
observances, site visits, soil and/or other samples, tests, analyses, histories of occurrences,
spaced subsurface exploration and limited information on historical events and observations.
Such information is necessarily incomplete. Variations can be experienced within small
distances and under various climatic conditions. Changes in subsurface conditions can and do
occur over time.

This report is not authorized for use by and is not to be relied upon by any party except the
client with whom TGR contracted for the work. Use or reliance on this report by any other party
is that party’s sole risk. Unauthorized use of or reliance on this report constitutes an agreement
to defend and indemnify TGR from and against any liability which may arise as a result of such
use or reliance, regardless of any fault, negligence, or strict liability of TGR.
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THE FOLLOWING DESCRIBES THE TERMS AND SYMBOLS USED ON THE LOG
OF BORINGS TO SUMMARIZE THE RESULTS OBTAINED IN THE FIELD
INVESTIGATION AND SUBSEQUENT LABORATORY TESTING

DENSITY AND CONSISTENCY

The consistency of fine grained soils and the density of coarse grained soils are described
on the basis of the Standard Penetration Test as follows:

COARSE GRAINED SOILS  ESTIMATED UNCONFINED FINE GRAINED SOILS
COMPRESSIVE STRENGTH (Tsf)

Very Loose <4 <0.25 Very Soft <2
Loose 4-10 0.35-0.50 Soft 2-4
Medium  10-30 0.50-1.0 Firm (Medium) 4-8
Dense  30-50 1.0-2.0 Stiff 815
Very Dense > 50 2.0-4.0 Very Stiff 15— 30
>4.0 Hard > 30
PARTICLE SIZE DEFINITION (As per ASTM D2487 and D422)
Boulder = Larger than 12 inches ~ Coarse Sands = No. 10 to No. 4 sieve
Cobbles — 3 to 12 inches Medium Sands = No. 40 to No. 1{ sieve
Coarse Gravel = 3/4 to 3 inches Fine Sands — No. 200 to 40 sieve
Fine Gravel = No. 4 to 3/4 inches Silt = Sum to No. 200 sieve
Clay = Smaller than Sum

SOIL CLASSIFICATION

Soils and bedrock are classified and described based on their engineering properties and
characteristics using ASTM D2487 and D2488.

Percentage description of minor components:

Trace 1-10% Some 20 — 35%
Little 10-20% Andory 25 -50%

Stratified soils description:

Parting 0 to 1/16 inch thick Layer Y t0 12 inches thick
Seam 1/16 to %2 inch thick Stratum > 12 inches thick
: o, LOG OF BORING
TCR o Page 1 of 2
wsEe | EXPLANATION




SOIL CLASSIFICATION CHART

UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

LABORATORY CLASSIFICATION CRITERIA

COARSE-GRAINED SOILS
{more than 50% of matenal is larger than No. 200 sieve size.)

Clean Gravels (Less than 5% fines) DEU D3CI'
- VE 25 Nai = nesy -~
Vq GwW Well-graded gravels, gravel-sand Gw Cu = grealer than 4; Cc = 7[} ) batween 1 and 3
b mixtures, little or na fines 10 107 =60
GRAVELS r~.-1'
o [ Poorly-graded gravels, gravel-sand ) _ ]
Mo;? 31{:::5580 K :%'Ln GP mixmge%., little Er na fines GP Not meeting all gradation requiraments for GW
e
fraction larger Gravels with fines (More than 12% fines)
hanMo.d R ) . Atterberg limils below "A"
sievesize  [hl GM | Silly gravels, gravel-sand-sill mixlures GM ”n::erFr'gl Ill:slssthant;r Above "A" line with P1. between
& - 4 and 7 are borderline cases
EE Ge Clayey gravels, gravel-sand-clay ac Atterberg limits above "A" | requiring use of dual symbaols
o mixiures line with F.I. greater than 7
Clean Sands (Less than 5% fines) D
qw | Well-graded sands, gravelly sands, sW Cy = grealer than 4; C; = D —xp_ Yelween 1and 3
fittle or no fines 10 107560
SANDS At — -
0 Poory graded sands, gravelly sands,
Eﬂof;‘a'l;‘;'e | SP littler or no fines 5P Mot meeting all gradation requirements for GW
l'aﬁ:imé‘ma‘;mr Sands with fines (Maore than 12% fines)
an Ho. 2 il LY.L . . -
sigve size SM | Siity sands, sand-silt mixtures gm  Atterberg limils below "A™ | Limits plotting in shaded zone

line ar PI lass than 4 with P.l. between 4 and 7 are

sC Claysy sands, sand-clay mixiures

borderline cases requiring use

sc  Aterberg limits above "A of dual symbols.

line with F.I. greater than 7

FINE-GRAINED SOILS

(50% or more of material is smaller than Mo, 200 sieve size)

n Inorganic sills and very fing sands, rock
T maL

Determine percantages of sand and gravel from grain-size curve. Depending
on parcentage of fines (fraction smaller than Mo. 200 sieve size),
coarse-grained seils are classified as follows:

! flowr, silty of clayey fine sands or clayey Less than B parcenl .. ueceeeeaeerrrrnsroneencnnn... S, GP SW, 5P
SILTS . silts with slight plasiicity BAOTE TAN 12 PEIGENE < 1eenrensnennascnsensenrassosenns GM, GC, SM, 5€
AND ; - - St 12 pareent . ...eeie oo . Borderling cases requining dual symbols
CLAYS Inorganic clays of low to medium
Liquid limit L p_lasticity, gravelly clays, sandy clays,
less than J silty clays, lean clays PLASTICITY CHART
50% Bn
_':_—:T oL Organic §ills and arganic silty clays of &0
I low plasticity —_
m —— : é 50 =
Inorganic sills, micaceous or T CH L~
MH diatomaceous fine sandy or silty soils, = 40 d
SILTS elastic silts E A LINE;
AND S 2 20 Pl =0 73(LL-20)
CLAYS | Inorganic clays of high plasticity, fat = i
Liquid limit CH 1 dlays E CL| } | MHzOH
50% 7z e 20 v
or greater : oH | Organic clays of medium o high 2 pd
;-;J plasticity, organic silts g B MMIDL
HIGHLY sl 90 10 20 30 40 S0 60 70 80 90 100
ORGANIC Lol PT Peat and other highly organic soils LIQUID LIMIT (LL) (%)
SOILS n
GRAVEL SAND
COBBLES : . . SILT OR CLAY
coarse fine coarse ‘ medium ‘ fine
3” %" NO. 4 NO. 10 NO. 40 NO. 200
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Project Number:  22-7499

LOG OF EXPLORATORY BORING B-1
Logged By: SG

Sheet 1 of 1

Project Name: Solano Solar Project Engineer: SG
Date Dirilled: 6/20/22 - 6/20/22 Drill Type: Hollow Stem
Ground Elev: 41 Drive Wt & Drop: 140lbs / 30in
FIELD RESULTS Shelb Standard LAB RESULTS
= elby andar
c §) ol2leZ| o Tube Split Spoon Norecovery | —|
() < ol 2|loc|O o | =
T |8 | 2|E|El28a | @ . 52124 5@
2|l o= | 51813128 5% Q Modified ¥ Water Table 2SS o8| 2®
K [m) 7] oZ|T+&| D - - A 4 2008l =0
w Clelo|-2[8~| D California ATD OSE |7~ O
O0l5|2lad| =3\ z
Do |t ola
S SUMMARY OF SUBSURFACE CONDITIONS
Asphalt - 2 inches
40— N Asphalt Base - 2 inches /
Clay, olive brown, moist, medium stiff to stiff
—4 5 —
... same as above
35 i E 14 CL Shear
-4 10 —
... same as above
30-L ] 14 CL 20 | 108 |-200=
65.0%
4 i Atterber
145 4 Y _
@15 feet: no recovery
05| ] 5 23
Clayey sand, greenish grey, very dense
sC ey 9 arey y 20 | 111 |-200=
48.8%
Sandy clay, greenish grey, very stiff
CL yoay. g arey y 21 -200=
65.5%
1 ] Total depth: 26.5 feet. Atterber
Groundwater encountered at approximately 15 feet.
T 8 No caving observed.
Boring backfilled with cement grout.

A

LOG OF BORING 22-7499 SOLANO SOLAR.GPJ TGR GEOTECH.GDT 7/11/22

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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Project Number:  22-7499

Project Name: Solano Solar
6/20/22 - 6/20/22

Date Dirilled:
Ground Elev: 43

LOG OF EXPLORATORY BORING B-2

Logged By: SG
Project Engineer: SG

Sheet 1 of 1

Drill Type: Hollow Stem
Drive Wt & Drop: 140lbs / 30in

FIELD RESULTS

LAB RESULTS

= Shelby Standard
c §) ol2leZ| o Tube Split Spoon Norecovery | —|
K] < ol S ac|o oX| =
sg|lse|2|El§l2e2o| 4 . So| 2o 52
> | 0% | £ 10| BIOT| w5 O Modified Y Water Table 25/29|£92
K [a] S|P oz C=| D - . 4 2008l =0
w Slx|ol-3|9 S California ATD SE|L~| OF
O|3|2|a o n? =g
[N 2. ol
S SUMMARY OF SUBSURFACE CONDITIONS
Asphalt - 2 inches
+ . Asphalt Base - 2 inches /
Clay, olive brown, moist, stiff
40— 8
—4 5 —
... same as above
1 | 8 CL 24 | 98
35—+ 8
-4 10 —
... same as above
1 ] 9 CL 22 | 100 |-200=
71.4%
-+ B Shear
30— 8
—4 15 — .
... same as above, brown, very moist
1 ] 6 CL 26 | 98 |-200=
53.0%
4 i Atterber
54 Y
Silty sand with fine gravel, brown, very dense,
>50 SM 22 -200=
13.9%
... same as above, medium dense
29 SM 20

Total depth: 26.5 feet.

Groundwater encountered at approximately 18 feet.

No caving observed.
Boring backfilled with cement grout.

LOG OF BORING 22-7499 SOLANO SOLAR.GPJ TGR GEOTECH.GDT 7/11/22

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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TGR Geotechnical

mgg&gﬁm Project Solano Community College Solar  Operator JM-GM Filename SDF(176)C.cpt
| g Job Number 22-7499 Cone Number DDG1627 GPS
Hole Number CPT-01 Date and Time 22-7499 Maximum Depth 46.75 ft
EST GW Depth During Test 14.00 ft

Net Area Ratio .8

o
_ CPT DATA o
[ o <w
o =TI
'-'DJ = TIP FRICTION Fs/Qt PRESSURE U2 8 Ifld ﬁ
— |0 TSF 4000 TSF 180 % 10 |-50 PSI 500 |,
0 s S D \\\z
= |
10 —1
—
S
=T |
</r/‘
>
|
20 =T T 1 | - — = 1
{/ 5/ 7
<>
3 — 5;7 S
30| § ¢
Ny —=
5 = = =L
< g ~ =l
3 <7> <%E>
z; =
40 I e S
q < =1
<> > <:"/<
= | =l | | e s S A
i\ ”’g? — g__"___:f::,
50
60
1 - sensitive fine grained m4 - silty clay to clay H 7 - silty sand to sandy silt m10 - gravelly sand to sand
W 2- organic material | 5 - clayey silt to silty clay 8 - sand to silty sand M 11 - very stiff fine grained (*)
m3- clay H 6 - sandy silt to clayey silt 9- sand H 12 - sand to clayey sand (*)
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mgq!ngmacml Project Solano Community College Solar  Operator JM-GM Filename SDF(179)C.cpt
g Job Number 22-7499 Cone Number DDG1627 GPS
Hole Number CPT-02 Date and Time 6/20/2022 10:16:41 AM Maximum Depth 25.75 ft
EST GW Depth During Test 13.00 ft

Net Area Ratio .8

o
. CPT DATA 2
= aZ w
o =TI
"'DJ = TIP FRICTION Fs/Qt PRESSURE U2 8 % i
— |0 TSF 400 | 0 TSF 180 % 10 |-50 PSI 500 |,
0  —F—F—7 S~ ]
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10 é_j?
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1 - sensitive fine grained m4 - silty clay to clay H 7 - silty sand to sandy silt m10 - gravelly sand to sand

W 2- organic material | 5 - clayey silt to silty clay 8 - sand to silty sand M 11 - very stiff fine grained (*)
m3- clay H 6 - sandy silt to clayey silt 9- sand H 12 - sand to clayey sand (*)

Cone Size 15cm squared §*Soil behavior type and SPT based on data from UBC-1983
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ImG[E!)q!gNGEI?le Project Solano Community College Solar  Operator JM-GM Filename SDF(180).cpt
g Job Number 22-7499 Cone Number DDG1627 GPS
Hole Number CPT-03 Date and Time 22-7499 Maximum Depth 25.75 ft
EST GW Depth During Test 14.00 ft

Net Area Ratio .8

o
. CPT DATA 2
[ o <w
o =TI
"'DJ = TIP FRICTION Fs/Qt PRESSURE U2 8 % ﬁ
— |0 TSF 4000 TSF 180 % 10 |-50 PSI 500 |,
0 I E——— s —
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1 - sensitive fine grained m4 - silty clay to clay H 7 - silty sand to sandy silt m10 - gravelly sand to sand

W 2- organic material | 5 - clayey silt to silty clay 8 - sand to silty sand M 11 - very stiff fine grained (*)
m3- clay H 6 - sandy silt to clayey silt 9- sand H 12 - sand to clayey sand (*)

Cone Size 15cm squared §*Soil behavior type and SPT based on data from UBC-1983
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mgq!ngmacml Project Solano Community College Solar  Operator JM-GM Filename SDF(178)C.cpt
g Job Number 22-7499 Cone Number DDG1627 GPS
Hole Number CPT-04 Date and Time 6/20/2022 9:53:59 AM Maximum Depth 23.79 ft
EST GW Depth During Test 13.00 ft

Net Area Ratio .8

o
. CPT DATA 2
[ o <w
o =TI
"'DJ = TIP FRICTION Fs/Qt PRESSURE U2 8 % i
— |0 TSF 400 | 0 TSF 180 % 10 |-50 PSI 500 |,
0 | T <;\%L
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1 - sensitive fine grained m4 - silty clay to clay H 7 - silty sand to sandy silt m10 - gravelly sand to sand

W 2- organic material | 5 - clayey silt to silty clay 8 - sand to silty sand M 11 - very stiff fine grained (*)
m3- clay H 6 - sandy silt to clayey silt 9- sand H 12 - sand to clayey sand (*)

Cone Size 15cm squared §*Soil behavior type and SPT based on data from UBC-1983
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IHIGE‘!!ENGE.Nacml Project Solano Community College Solar  Operator JM-GM Filename SDF(177)C.cpt
g Job Number 22-7499 Cone Number DDG1627 GPS
Hole Number CPT-05 Date and Time 6/20/2022 8:20:15 AM Maximum Depth 58.73 ft
EST GW Depth During Test 14.00 ft

Net Area Ratio .8
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1 - sensitive fine grained m4 - silty clay to clay H 7 - silty sand to sandy silt m10 - gravelly sand to sand
W 2- organic material | 5 - clayey silt to silty clay 8 - sand to silty sand M 11 - very stiff fine grained (*)
m3- clay H 6 - sandy silt to clayey silt 9- sand H 12 - sand to clayey sand (*)

Cone Size 15cm squared §*Soil behavior type and SPT based on data from UBC-1983
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mlel;!)q!gNGEmacml Project Solano Community College Solar  Operator JM-GM Filename SDF(181).cpt
g Job Number 22-7499 Cone Number DDG1627 GPS
Hole Number CPT-06 Date and Time 6/20/2022 10:57:49 AM Maximum Depth 25.59 ft
EST GW Depth During Test 13.00 ft
Net Area Ratio .8
o
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1 - sensitive fine grained m4 - silty clay to clay H 7 - silty sand to sandy silt m10 - gravelly sand to sand

W 2- organic material | 5 - clayey silt to silty clay 8 - sand to silty sand M 11 - very stiff fine grained (*)
m3- clay H 6 - sandy silt to clayey silt 9- sand H 12 - sand to clayey sand (*)

Cone Size 15cm squared

§*Soil behavior type and SPT based on data from UBC-1983
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22-7499

Corrosivity Test: Electrical conductivity, pH, and soluble chloride tests were conducted on
representative samples and the results are presented in the test data and in the table below:

Soluble Electrical Potential

Sample Sambple Description Chloride | Resistivity PH Degree of

Location P P (CAL.422) | (CAL.643) | (CAL.747) | Attack on
ppm (ohm-cm) Steel

B-2 @ 0-5 feet Clay 47 3,700 7.5 Moderate

Soluble Sulfates: The soluble sulfate content of selected sample was determined by standard
geochemical methods. The test results are presented in the test data and in the table below:

Sample o Water Soluble Sulfate EXDOSUTe
Location Sample Description Sulfate in Soil, Content Crl)ass*
(% by Weight) (ppm)
B-1 @ 0-5 feet Clay 0.0185 185 SO

* Based on the current version of ACI 318-14 Building Code, Table No. 19.3.1.1; Exposure Categories and

Classes.

Atterberg Limits: The Atterberg Limits were determined in accordance with ASTM Test Method
D4318 for engineering classification of the fine-grained materials and presented in the table

below:
. Ciauid Limi Blastic Limi — :
Sample Location Iqwgi imit asth imit Plasticity Index USCS Soil
(%) (%) (%) Classification
B-1 @ 10 feet 29 16 13 CL
B-1 @ 25 feet 31 19 12 CL
B-2 @ 15 feet 31 17 14 CL
TGR GEOTECHNICAL
DBE & 8(a) firm

3037 S. HARBOR BLVD
SANTAANA, CA 92704

P 714.641.7189 F 714.641.7190
www.tgrgeotech.com
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APPENDIX C

Laboratory Testing Procedures and Results

Moisture and Density Determination Tests: Moisture content and dry density determinations
were performed on relatively undisturbed samples obtained from the test borings. The results of
these tests are presented in the boring logs. Where applicable, only moisture content was
determined from "undisturbed" or disturbed samples.

Direct Shear Tests: Direct shear test was performed on selected remolded and/or undisturbed
sample, which was soaked for a minimum of 24 hours under a surcharge equal to the applied
normal force during testing. After transfer of the sample to the shear box, and reloading the
sample, pore pressures set up in the sample due to the transfer were allowed to dissipate for a
period of approximately 1-hour prior to application of shearing force. The sample was tested
under various normal loads, a motor-driven, strain-controlled, direct-shear testing apparatus at a
strain rate of less than 0.001 to 0.5 inches per minute (depending upon the soil type). The test
results are presented in the test data and in the table below:

Sample — Friction Angle Apparent
Location Sample Description (degrees) Cohesion (psf)
B-1 @ 5 feet Clay 26 660
B-2 @ 10 feet Clay 30 144

Unconfined Compressive Strength: An unconfined compression test was performed in general
accordance with ASTM D 2166. Results are presented in the test data.

Wash Sieve Test: Typical materials were washed over No. 200 sieve (ASTM Test Method
D1140). The test results are presented below:

Sample Location % Passing No. 200 Sieve
B-1 @ 10 feet 65.0%
B-1 @ 20 feet 48.8%
B-1 @ 25 feet 65.5%
B-2 @ 10 feet 71.4%
B-2 @ 15 feet 53.0%
B-2 @ 20 feet 13.9%

TGR GEOTECHNICAL

DBE & 8(a) firm

3037 S. HARBOR BLVD
SANTAANA, CA 92704

P 714.641.7189 F 714.641.7190
www.tgrgeotech.com
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TO:

TGR GEOTECHNICAL
3037 S. HARBOR BLVD.
SANTA ANA, CA 92704

ANAHEIM TEST LAB, INC

196 Technology Dr., Unit D
Irvine, CA 92618
Phone (949) 336-6544

DATE: 6/24/2022
P.O. NO: Verbal
LAB NO: C-6112
SPECIFICATION: CTM-643/417/422

MATERIAL: Solil

Project No: 22-7499
Project: Solano C.C
Sample ID: B2 @ 0-5’

pPH

7.5

ANALYTICAL REPORT

CORROSION SERIES
SUMMARY OF DATA

MIN. RESISTIVITY SOLUBLE SULFATES

per CT. 643 per CT. 417
ohm-cm ppm
3,700 185

SOLUBLE CHLORIDES
per CT. 422

ppm

47

RESPECTFULLY SUBMITTED

S

FRUEIEI TE8E LEGE

WES BRIDGER LAB MANAGER
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APPENDIX D

SITE SPECIFIC SEISMIC DESIGN AND DEAGGREGATED PARAMETERS
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U.S. Seismic Design Maps

1of2

Latitude, Longitude: 38.23762184, -122.12254406

@ Electric Vehicle

Qo
&
Ny
S
<.\°O
5o
000le

Date

Design Code Reference Document

Risk Category

Site Class

Type Value

Ss 1.522

S1 0.6

Sms 1.522

Sm1 null -See Section 11.4.8
Sps 1.014

Sp1 null -See Section 11.4.8
Type Value

SDC null -See Section 11.4.8
Fa 1

Fy null -See Section 11.4.8
PGA 0.604

Frea 1.1

PGAM 0.664

T 8

SsRT 1.926

SsUH 2.1

SsD 1.522

S1RT 0.68

S1UH 0.745

S1D 0.6

PGAd 0.604

Crs 0.913

Cri1 0.913

¥ Charging Station

Description

MCER ground motion. (for 0.2 second period)
MCER ground motion. (for 1.0s period)
Site-modified spectral acceleration value
Site-modified spectral acceleration value
Numeric seismic design value at 0.2 second SA

Numeric seismic design value at 1.0 second SA

Description

Seismic design category

Site amplification factor at 0.2 second
Site amplification factor at 1.0 second
MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration

Long-period transition period in seconds

Probabilistic risk-targeted ground motion. (0.2 second)

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
Factored deterministic acceleration value. (0.2 second)

Probabilistic risk-targeted ground motion. (1.0 second)

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
Factored deterministic acceleration value. (1.0 second)

Factored deterministic acceleration value. (Peak Ground Acceleration)

Mapped value of the risk coefficient at short periods

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

7/12/2022, 11:40:35 AM

https://seismicmaps.org/

OSHPD

Map data ©2022

7/12/2022, 11:40 AM



U.S. Seismic Design Maps https://seismicmaps.org/

DISCLAIMER

liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website.
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7/12/22, 11:47 AM Unified Hazard Tool

U.S. Geological Survey - Earthquake Hazards Program

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the International
Building Code and the ASCE 7 or 41 Standard). The values returned by the two applications are not

identical.

A~ Input

Edition

Spectral Period

Dynamic: Conterminous U.S. 2014 (up...

Peak Ground Acceleration

Latitude

Decimal degrees

Time Horizon

Return period in years

38.23762184

2475

Longitude
Decimal degrees, negative values for western longitudes

-122.12254406

Site Class

259 m/s (Site class D)

https://earthquake.usgs.gov/hazards/interactive/ 1/5


https://earthquake.usgs.gov/hazards/designmaps/

7/12/22, 11:47 AM Unified Hazard Tool

Annual Frequency of Exceedence

Annual Frequency of Exceedence

Hazard Curve

Hazard Curves Uniform Hazard Response Spectrum
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le-44
le-51
le-64
le-71
le-84
le-91
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Ground Motion (g)

View Raw Data

https://earthquake.usgs.gov/hazards/interactive/
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https://earthquake.usgs.gov/nshmp-haz-ws/hazard/E2014B/WUS/-122.12254406/38.23762184/any/259

7/12/22, 11:47 AM Unified Hazard Tool

~ Deaggregation
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7/12/22, 11:47 AM

Unified Hazard Tool

Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 2475 yrs
Exceedance rate: 0.0004040404 yr'
PGA ground motion: 0.85014339¢g

Totals

Binned: 100 %
Residual: 0%
Trace: 0.07 %

Mode (largest m-r bin)

m: 6.5

r: 10.51 km

€: 1.570
Contribution: 25.7 %

Discretization

r: min=0.0, max=1000.0, A=20.0 km
m: min=4.4,max=9.4,A=0.2
€ min=-3.0,max=3.0,A=0.50

https://earthquake.usgs.gov/hazards/interactive/

Recovered targets

Return period: 2900.9044 yrs
Exceedance rate: 0.00034472008 yr'

Mean (over all sources)

m: 6.72
r: 11.82 km
€: 1.570

Mode (largest m-r-g bin)

m: 6.49

r: 10.36 km

€: 1290
Contribution: 14.01 %

Epsilon keys
€0: [-=..-2.5)
€l: [-2.5..-2.0)
€2: [-2.0..-1.5)
€3: [-1.5..-1.0)
€4: [-1.0..-0.5)

€5: [-0.5..0.0)
€6: [0.0..0.5)
€7: [0.5..1.0)
€8: [1.0..1.5)
€9: [1.5..2.0)
€10: [2.0..2.5)
€ll: [2.5..+=]

4/5



7/12/22, 11:47 AM

Deaggregation Contributors

Source Set Ly, Source Type

UC33brAvg_FM31 System
Green Valley [2]
Great Valley 04b Gordon Valley [3]
Green Valley [3]
West Napa [6]
Rodgers Creek - Healdsburg [0]

UC33brAvg_FM32 System
Green Valley [2]
Great Valley 04b Gordon Valley [3]
Green Valley [3]
West Napa [6]
Rodgers Creek - Healdsburg [0]

UC33brAvg_FM31 (opt) Grid

UC33brAvg_FM32 (opt) Grid

https://earthquake.usgs.gov/hazards/interactive/

9.87
14.05
12.16
13.28
28.19

9.87
14.05
12.16
13.28
28.19

Unified Hazard Tool

6.75
6.70
6.58
6.93
7.41

6.74
7.14
6.59
6.92
741

€

1.47
1.29
1.52
2.11
2.49

1.47
1.15
1.51
211
2.49

lon

122.179°W
121.965°W
122.174°W
122.255°W
122.436°W

122.179°W
121.965°W
122.174°W
122.255°W
122.436°W

lat

38.253°N
38.290°N
38.229°N
38.178°N
38.169°N

38.253°N
38.290°N
38.229°N
38.178°N
38.169°N

az

289.40

66.89
258.64
240.30
254.52

289.40

66.89
258.64
240.30
254.52

%

48.24
29.69
8.39
3.16
1.60
1.00

45.64
28.98
5.67
4.28
1.75
1.01

3.12

2.99
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TABLE 1

SITE SPECIFIC GROUND MOTION ANALYSIS (GREEN VALLEY)

22-7499 Solar-Solano Community College

—_ N Is Largest . .
Probabilistic | Deterministic Deterministic o . 3 2/3 of Site 80% Site Sp_ecn‘lc
Spectral Spectral Deterministic Site Specific oo Design
. . Spectral Specific Code
Acceleration | Acceleration Acceleration MCER MCER MCER Desian Response
SA Period| MCER (g) (9) <1.5*Fa 9 Spectrum
(sec) -
Rotated
Rot'ated Maximum 84th
Maximum :
Percentile
0 0.9042 0.7714 0.7714 0.7714 0.5142 0.3247 0.5142
0.1 1.5488 1.1794 1.1794 1.1794 0.7863 0.5718 0.7863
0.2 2.0834 1.5863 1.5863 1.5863 1.0575 0.8117 1.0575
0.3 2.3434 1.8628 1.8628 1.8628 1.2419 0.8117 1.2419
0.5 2.2901 1.8333 1.8333 1.8333 1.2222 0.8117 1.2222
0.75 1.9181 1.5594 No 1.5594 1.5594 1.0396 0.8117 1.0396
1 1.6588 1.3342 1.3342 1.3342 0.8895 0.8000 0.8895
2 0.8775 0.6183 0.6183 0.6183 0.4122 0.4000 0.4122
3 0.5600 0.3570 0.3570 0.4000 0.2667 0.2667 0.2667
4 0.3944 0.2168 0.2168 0.3000 0.2000 0.2000 0.2000
5 0.3030 0.1438 0.1438 0.2400 0.1600 0.1600 0.1600
Code Sds 1.015 Crs = 0.906 Code Ss = 1.522 Site Specific Sbs = 1.118
Code Sd1 1.000 Crl1=0.9 Code S1=10.6 Site Specific Sp1 = 0.889
To 0.20 CodeFa=1 Sms = 1.522
Ts 0.99 Code Fv =25 Sml=15
TL 8

Input
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TABLE 2
Probabilistic Response Spectrum ASCE 7-16 Method 2
22-7499 Solar-Solano Community College

Period | UHGM | RTGM | Maxpir | M&DIr
(9) (9) (9) Scale factor RTGM
(9)

0 0.850 0.822 1.1 0.904
0.1 1.451 1.408 1.1 1.549
0.2 1.927 1.894 1.1 2.083
0.3 2.182 2.083 1.125 2.343
0.5 2.073 1.949 1.175 2.290
0.75 1.661 1.550 1.2375 1.918
1 1.387 1.276 1.3 1.659
2 0.708 0.650 1.35 0.878
3 0.437 0.400 1.4 0.560
4 0.297 0.272 1.45 0.394
5 0.219 0.202 1.5 0.303

Probabilistic Response Spectra per ASCE 7-16
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0.400
0.200
0.000

Deterministic Response Spectrum ASCE 7-16 - Green Valley

TABLE 3

22-7499 Solar-Solano Community College

84th-
peios || T | wexorsca | o DY
Acceleration SA (9)
(@)

0.01 0.701 1.1 0.771
0.1 1.072 1.1 1.179
0.2 1.442 1.1 1.586
0.3 1.656 1.125 1.863
0.5 1.560 1.175 1.833
0.75 1.260 1.2375 1.559
1 1.026 1.3 1.334

2 0.458 1.35 0.618
3 0.255 1.4 0.357
4 0.150 1.45 0.217
5 0.096 1.5 0.144

Deterministic Response Spectra per ASCE 7-16

Period (sec)




PACIFIC EARTHQUAKE ENGINEERING RESEARCH CENTER
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WEIGHTED AVERAGE of 2014 NGA WEST-2 GMPEs
Last updated: 041415

by Emel Seyhan, PhD, PEER & UCLA -- email: emel.

peer_ dl

This excel file will be updated as necessary on the PEER website to fix any typos or other errors. Please check the website frequently for new versions at: http://peer.berkeley.edu/ngawest2/databases/

Legend

Main input | Calculated Internal

variable

Input var.

flag variable

option

GMPE averaging Geometric Weighted average of the natural logarithm of the spectral values

ASK14 Abrahamson & Silva & Kamai 2014 NGA West-2 Model
GMPEs ASK14 BSSA14 CB14 cvia 114 BSSA14 Boore & Stewart & Seyhan & Atkinson 2014 NGA West-2 Model
Weight 025 0.25 0.25 0.25 0 (€B14 Campbell & Bozorgnia 2014 NGA West-2 Model
€Y14 Chiou & Youngs 2014 NGA West-2 Model
# of std. dev. 1 | 114 Idriss 2014 NGA West-2 Model
Damping ratio (%) 5 | factors are calculated in Sheet DSF
| RotD50 Horizontal Component of PGA, PGV and IMs
Input variables Errors and warnings Baseline: 5% Damping User defined: 5% Damping
T(s) Psa Psa Psa |s,Median| Psa |PsaMedian| Psa |sd Median
omp Median for | Median+ | Median- | for5% |Medianfor| +1.cfor5 | Median- | for5%
5% 1.ofor5% | 1.0 for5% | damping 5% % damping | 1.0 for 5% | damping 0
damping | damping | damping damping damping 3
My, 001 04208012 07012274 025252 0001045 0420801 07012274 025252 0.001045 el
63 002 04216345 07055183 0251979 0004187 0.421634 07055183 0.251979 0.004187 =
003 04251958 07139357 0253232 0.009499 0.425196 07139357 0.253232 0.009499 £
Reaye (km) 005  0.4590874 07795265 0270371 0028491 0.459087 07795265 0.270371 0.028491 g =
354 0075 05411931 0.9290929 0.315243 0075569 0542275 0.9309511 0.315873 007572 o) - =S
01 06248447 10700202 0.364882 015511 0626094 10721602 0.365612 015542 < ===+ <N
Rys (km) 015 07683274 12887427 0.458064 0429136 0.769096 1.2900315 0458522 0.429565 = ~[NR
314 _ 02 086778 14406148 0522723 0.86166 0.868648 14420554 0523245 0.862522 S o1 N
E 025 09378121 15661042 0561579 1454997 0.940626 15708025 0.563264 1.459362 K
Ry (km) & 03 09719166 16558044 0570491 217139 0971917 16558044 0570491 217139 2
35 5 04 0931001 16409379 0528212 3697741 0931932 16425789 052874 3701438 K N
= 05 08616567 15587186 0.476322 5347375 0862518 15602773 0476798 5352722 H N
Ry0 (km) If unknown use 999 4 075  0.6646828 12600869 0.350613 9.281182 0664683 12600869 0350613 9.281182 ;’-)- oot
999 1 0526173 1027329 0269493 1306156 0.525647 10263017 0.269224 13.04849 °
15 03330855 0.6635972 0.167189 18.60393 0.333419 06642608 0.167356 18.62253 E
Vs (misec) 2 02281205 04589425 0113398 22.65206 0.227673 0.4580246 0113171 2260676 K
260 3 01263665 0.255479 0062504 28.23195 0.126114 0.2549681 0.062379 2817549 0.001
4 0074762 01496925 0037339 29.6939 0.074687 01495428 0.037302 29.6642 001 10
U (BSSAL3) 1 Unspecified fault mech. s 00479876 0.0962831 0023917 29.78071 0.047796 0.0958979 0023821 29.66159 Period (sec)
o 75 00188699 0.0377568 0.009431 2634862 0.01887 00377568 0.009431 26.34862 == =TT
10 00100746 0.0199685 0.005083 25.00886 0010044 0.0199086 0.005068 24.93384 - for 5 % damping
Fey 1: reverse foult
0 PGA (g) o 04182696 0.6965213 0251176 0.001038 0.420801 0.7012274 0.25252 0.001045
PGV (cm/s) 4 51161113 90791181 28.82945 0.127001 NA NA NA
FSM 1: normal fault T
Fuw 1: hanging wall side -
0
Dip (dea)
84
Z1op (km)  If unknown use 999 Feb
999
Zowyo (km) If unknown use 999
131 dting. hanging-wall site || () Reverse or nonmal faulting. foot-wall site
Z,4 (km) If unknown use 999 Footwell Manglng Wil
999 Foot Wall —_—
Strike direction !
2,5 (km) If unknown use 999
999 - 4 \ -
W (km) If unknown use 999 3 o Top of fault rupture
342 LI '
g v\ Bottom of ault rupture
Vs30Flag &
. Choose options for V .3, from the list § Bottom of falt rupture
Fis Definition of Parameters Courtesy: Donahue
no Aftershock effect is not applicable. Damping ratio = Viscous damping ratio (%) See Sanaz et al. (2012) PEER Report
A = Pseudo-absolute acceleration response sp: )
Region PGA = Peak ground acceleration (g)
California Choose region from the list PGV = Peak ground velocity (cm/s)
Sy = Relative displacement response spectrum (cm)
Calculated Variables/Flags M., = Moment magnitude
Ry = Closest distance to coseismic rupture (km), used in ASK13, CB13 and CY13. See Figures 3, b and c for llustation
ADPP Always 0 for median calcs. Rys = Closest distance to surface projection of coseismic rupture (km). See Figures a, b and c for llustation
o Ry = Horizontal distance from top of rupture measured perpendicular to fault strike (km). See Figures a, b and c for illustation
Ruo = The horizontal distance off the end of the rupture measured parallel to strike (km)
PGA, (a) Ve = The average shear-wave velocity (m/s) over a subsurface depth of 30 m
0358 U = Unspecified-mechanism factor: 1 for unspecified; 0 otherwise

Zpor (km) (CB14)

ss

V sofian

Fas
0

Region
0

Option for Sa value

1

Input variables with defaults (If entered 999 as input):
Red colored value: The value is used in the code when input

Enter for default W calcs

auto calculated

measured

Aftershock effect is not applicable.

California

Fay =

Reverse-faulting factor: 0 for strike slip, normal, normal-oblique; 1 for reverse, reverse-oblique and thrust

Fuw = Normal-faulting factor: 0 for strike slip, reverse, reverse-oblique, thrust and normal-oblique; 1 for normal

Faw =
Dip =

Zror =

= Hanging-wall factor: 1 for site on down-dip side of top of rupture; 0 otherwise
Average dip of rupture plane (degrees)
Depth to top of coseismic rupture (km)

Zyye = Hypocentral depth from the earthquake

Z14 =Depthto Ve

km/sec

Z,5 = Depth to Vs=2.5 km/sec

W = Fault rupture width (km)
Viaonaa = 1for measured, 0 for inferred Vs30
Fas = 0formainshock; 1 for aftershock

Region = Specific regions considered in the models, Click on Region to see codes

ADPP =

Directivity term, direct point parameter; uses 0 for median predictions

PGA, (a) = Peak ground acceleration on rock (g), this specific cellis updated in the cellfor BSSA14 and CB14, for others it s taken account for in the macros
Zgor (km) =The depth to the bottom of the seismogenic crust
Zgon(km) = The depth to the bottom of the rupture plane
ss

Weighted average of the natural logarithm of the spectral values

is unknown

DEFAULT USER defined
W (km) 342
2,0 (km) 999.000
82, (km) 0.000
2,5 (Vzp=1100)(km) 999.000
2,5 (Vaso)lkm) 999.000
Zy,p (ki) 13.10
Zi (kem) 999.00
Zson (km) -

7
7///////////////////
_77
//////////////////////////////////
///////////////// I |
////////////W////

cv1a

BssALd ]
V////////////%:’////////////////////
oas 777770

////////////
7
[ o |

”//////////////////

= 1 for strike slip, automatically updated i

the cell
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TABLE 1

SITE SPECIFIC GROUND MOTION ANALYSIS (WEST NAPA)
22-7499 Solar-Solano Community College

—_ N Is Largest . .
Probabilistic | Deterministic Deterministic o . 3 2/3 of Site 80% Site Sp_ecn‘lc
Spectral Spectral Deterministic Site Specific oo Design
. . Spectral Specific Code
Acceleration | Acceleration Acceleration MCER MCER MCER Desian Response
SA Period| MCER (g) (9) <1.5*Fa 9 Spectrum
(sec) -
Rotated
Rot'ated Maximum 84th
Maximum :
Percentile
0 0.9042 0.4895 0.4895 0.4895 0.3264 0.3247 0.3264
0.1 1.5488 0.8063 0.8063 0.8577 0.5718 0.5718 0.5718
0.2 2.0834 1.1192 1.1192 1.2176 0.8117 0.8117 0.8117
0.3 2.3434 1.2553 1.2553 1.2553 0.8369 0.8117 0.8369
0.5 2.2901 1.2309 1.2309 1.2309 0.8206 0.8117 0.8206
0.75 1.9181 1.0254 No 1.0254 1.2176 0.8117 0.8117 0.8117
1 1.6588 0.8848 0.8848 1.2000 0.8000 0.8000 0.8000
2 0.8775 0.4735 0.4735 0.6000 0.4000 0.4000 0.4000
3 0.5600 0.3080 0.3080 0.4000 0.2667 0.2667 0.2667
4 0.3944 0.2152 0.2152 0.3000 0.2000 0.2000 0.2000
5 0.3030 0.1564 0.1564 0.2400 0.1600 0.1600 0.1600
Code Sds 1.015 Crs = 0.906 Code Ss = 1.522 Site Specific Sbs = 0.753
Code Sd1 1.000 Crl1=0.9 Code S1=10.6 Site Specific Sp1 = 0.800
To 0.20 CodeFa=1 Sms = 1.522
Ts 0.99 Code Fv =25 Sml=15
TL 8

Input




SPECTRAL ACCELERATION (g)

FIGURE 1
Site Specific Design Response Spectra (West Napa)
22-7499 Solar-Solano Community College
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TABLE 2
Probabilistic Response Spectrum ASCE 7-16 Method 2
22-7499 Solar-Solano Community College

Period | UHGM | RTGM | Maxpir | M&DIr
(9) (9) (9) Scale factor RTGM
(9)

0 0.850 0.822 1.1 0.904
0.1 1.451 1.408 1.1 1.549
0.2 1.927 1.894 1.1 2.083
0.3 2.182 2.083 1.125 2.343
0.5 2.073 1.949 1.175 2.290
0.75 1.661 1.550 1.2375 1.918
1 1.387 1.276 1.3 1.659
2 0.708 0.650 1.35 0.878
3 0.437 0.400 1.4 0.560
4 0.297 0.272 1.45 0.394
5 0.219 0.202 1.5 0.303

Probabilistic Response Spectra per ASCE 7-16

2.500

[ [ N
o w1 o
o o o
o o o

Max Direction RTGM (g)
o
Ul
o
o

0.000

Period (sec)



TABLE 3
Deterministic Response Spectrum ASCE 7-16 - West Napa
22-7499 Solar-Solano Community College

84th-
peios || T | wexorsca | o DY
Acceleration SA (9)
(@)

0.01 0.445 1.1 0.490
0.1 0.733 1.1 0.806
0.2 1.017 1.1 1.119
0.3 1.116 1.125 1.255
0.5 1.048 1.175 1.231
0.75 0.829 1.2375 1.025
1 0.681 1.3 0.885
2 0.351 1.35 0.473
3 0.220 14 0.308
4 0.148 1.45 0.215
5 0.104 15 0.156

Deterministic Response Spectra per ASCE 7-16
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PACIFIC EARTHQUAKE ENGINEERING RESEARCH CENTER

by Emel Seyhan, PhD, PEER & UCLA -- email: emel.

.“||',:‘

WEIGHTED AVERAGE of 2014 NGA WEST-2 GMPEs
Last updated: 041415
dt

peer_

This excel file will be updated as necessary on the PEER website to fix any typos or other errors. Please check the website frequently for new versions at: http://peer.berkeley.edu/ngawest2/databases/

Legend Main input | Caleulated | Inputvar. | Internal
variable flag variable
option
GMPE averaging Geometric Weighted average of the natural logarithm of the spectral values
ASK14 Abrahamson & Silva & Kamai 2014 NGA West-2 Model
GMPEs ASK14 BSSA14 CB14 cvia 114 BSSA14 Boore & Stewart & Seyhan & Atkinson 2014 NGA West-2 Model
Weight 025 0.25 0.25 0.25 0 (€B14 Campbell & Bozorgnia 2014 NGA West-2 Model
€Y14 Chiou & Youngs 2014 NGA West-2 Model
# of std. dev. 1 | 114 Idriss 2014 NGA West-2 Model
Damping ratio (%) 5 | factors are calculated in Sheet DSF
| RotD50 Horizontal Component of PGA, PGV and IMs
Input variables Errors and warnings Baseline: 5% Damping User defined: 5% Damping
T(s) Psa Psa Psa |s,Median| Psa |PsaMedian| Psa |sd Median
omp Median for | Median+ | Median- | for5% |Medianfor| +1.cfor5 | Median- | for5%
5% 1.ofor5% | 1.0 for5% | damping 5% % damping | 1.0 for 5% | damping 0
damping | damping | damping damping damping 3
M, 001 02638071 0445042 0.156377 0.000655 0.263807 0.445042 0.156377 0.000655 el
697 002 02627774 0.4453938 0.155036 0.002609 0.262777 04453938 0.155036 0.002609 =
003 02659618 0.4529332 0.156172 0.005942 0.265962 04529332 0.156172 0.005942 E
Reaye (km) 005 02942967 05070225 0.170822 0018264 0.294297 05070225 0.170822 0.018264 g
1329 0075 03550313 0.6198742 0.204375 0.0497 0356643 0621114 0204784 0.049799 o) = S
01 04202011 07308432 0.241596 0.104309 0421462 0.7330357 0.242321 0.104622 c ; ~|
Ry (km) 015 05295302 0.9047978 0309906 0.29576 0.530589 0.9066074 0310526 0296352 % = N~ \
1328 _ 02 0599808 10154671 0.35429 0.595578 0.601008 10174981 0.354998 0596769 5 01 > N
E 025 0634717 10798424 0373078 0984751 0.635086 10820021 0.373824 0.986721 K
Ry (km) & 03 06436939 11147042 0371706 1438097 0644338 11158189 0372077 1.439535 2 ~
1328 5 04 0619071 110199 0347779 245882 061969 1103092 0348127 2.461279 K
= 05 05749072 10464864 0.315836 3567820 0575482 10475329 0316152 3.571397 H N
Ry0 (km) If unknown use 999 4 075 04366382 0828612 0.230087 6.096921 0436638 0828612 0230087 6.096921 ;’-)- oot
999 1 03491776 0.6806205 0.179133 B8.667877 0.349178 0.6806205 0179138 8.667877 °
15 02375063 04714768 0.119734 1327054 0.237834 04719483 0.119854 13.28381 E
Vs (misec) 2 01755131 0.351056 0087749 17.42753 0.175338 0.3507049 0087661 17.4101 K
260 3 01096796 0.2202165 0054626 24.50388 010957 0.2199963 0054572 24.47937 0.001
4 00747269 01485664 0037587 29.67996 0.074652 0.1484179 0037549 29.65028 001 10
U (BSSAL3) 1 Unspecified fault mech. s 00524894 01045728 0026347 3257449 0.052332 0.104250 0026268 3247676 Period (sec)
o 75 00244722 00486224 0012317 3417131 0024399 00484766 001228 340688 == =TT
10 00134234 00264203 000682 3332173 0.01337 0.0263146 0006793 33.18844 - for 5 % damping
Fey 1: reverse foult
0 PGA (g) o 02624461 04424253 0.155683 0.000651 0.263807 0.445042 0156377 0.000655
PGV (cm/s) 4 33907258 60.193131 19.10022 0.08417 NA NA
FSM 1: normal fault T
Fuw 1: hanging wall side -
0
Dip (dea)
7
Z1op (km)  If unknown use 999 Feb
999
Zowyo (km) If unknown use 999
81 dting. hanging-wall site || () Reverse or nonmal faulting. foot-wall site
Z,4 (km) If unknown use 999 Footwell Manglng Wil
999 Foot Wall e
Strike direction !
2,5 (km) If unknown use 999
999 - "\ -
W (km) If unknown use 999 3 o Top of fault rupture
1358 LI !
g \ Bottom of ault rupture
Vs30Flag &
measured Choose options for V .5 from the list § Hottam o taut rupturw
Fis Definition of Parameters Courtesy: Donahue
no Aftershock effect is not applicable. Damping ratio = Viscous damping ratio (%) See Sanaz et al. (2012) PEER Report
PSA = lute acceleration p )
Region PGA = Peak ground acceleration (g)
California Choose region from the list PGV = Peak ground velocity (cm/s)
Sy = Relative displacement response spectrum (cm)
Calculated Variables/Flags M., = Moment magnitude
Ry = Closest distance to coseismic rupture (km), used in ASK13, CB13 and CY13. See Figures 3, b and c for llustation
ADPP Always 0 for median calcs. Rys = Closest distance to surface projection of coseismic rupture (km). See Figures a, b and c for llustation
o Ry = Horizontal distance from top of rupture measured perpendicular to fault strike (km). See Figures a, b and c for illustation
Ruo = The horizontal distance off the end of the rupture measured parallel to strike (km)
PGA, (4) Ve = The average shear-wave velocity (m/s) over a subsurface depth of 30 m
0200 = Unspecified-mechanism factor: 1 for unspecified; 0 otherwise
Fry = Reverse-faulting factor: 0 for strike slip, normal, normal-oblique; 1 for reverse, reverse-oblique and thrust
Zaor (km) (CB14)  Enter for default W calcs Fuw = Normal-faulting factor: 0 for strike slip, reverse, reverse-oblique, thrust and normal-oblique; 1 for normal
Fuw = Hanging-wall factor: 1 for site on down-dip side of top of rupture; 0 otherwise
Dip = Average dip of rupture plane (degrees)
ss Zron = Depth to top of coseismic rupture (km)
1 auto calculated Zywe = Hypocentral depth from the earthquake
Z1, = Depth toVs=1km/sec
V saoeian Z,5 = Depth toVs=2.5 km/sec
measured W = Fault rupture width (km)
Vgaonaa = 1for measured, O for inferred Vs30
Fas Fas = 0formainshock; 1 for aftershock
0 Aftershock effect is not applicable. Region = Specific regions considered in the models, Click on Region to see codes
ADPP = Directivity term, direct point parameter; uses 0 for median predictions
Region PGA, (a) = Peak ground acceleration on rock (g), this specific cellis updated in the cellfor BSSA14 and CB14, for others it s taken account for in the macros
o California Zgor (km) = The depth to the bottom of the seismogenic crust

Option for Sa value

Zgon(km) = The depth to the bottom of the rupture plane
ss

= 1 for strike slip, automatically updated in the cell

1 Weighted average of the natural logarithm of the spectral values
Input variables with defaults (If entered 999 as input):
Red colored value: The value is used in the code when input
is unknown
DEFAULTs USER defined BSSA14 cvia m
W (k) 1358 ’/////////////%:’/////////////////// 227277
210 km) 599000 oars 7777777 //// /
823, (km) 0.000 7 /////// 7
225 V=1100)am) 999000 _ 77 o= | |
25 Vsollim) 999.000 _____ ,////////A//////// ]
2 (k) 810 .  ww 7
2 (km) 99900 . w | uw |
Ty m) - /> V.
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| TGR Geotechnical, Inc.

Einu MOAICIEIUE o \% 3037 S Harbor Boulevard
LAV RSN NEETNE \ Santa Ana, CA 92704

| | ﬁﬁ http://www.tgrgeotech.com

LIQUEFACTION ANALYSIS REPORT

Project title : 22-7499 Solano Solar Location : 4000 Suisun Valley Rd, Fairfield, CA
CPT file : CPT-1
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 13.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthqg.): 13.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.66 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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w=7/2, sigma’'=1 atm base curve Summary of liquefaction potential
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0.2 J/ K
] / - 0.1 1 10
0.1 r Normalized friction ratio (%)
_____,.—--"'""" | Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liq uefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T geometry
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CPT name: CPT-1

Cone resistance
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,;:  6.50

Peak ground acceleration: 0.66

Depth to water table (insitu): 13.00 ft

CPT basic interpretation plots
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Depth to water table (erthg.): 13.00 ft
Average results interval: 3
Ic cut-off value: 2.60
Unit weight calculation: Based on SBT
Use fill: No
Fill height: N/A

Pore pressure
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Transition detect. applied:  No
K, applied: Yes
Clay like behavior applied: ~ Sands only
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SBT legend

[l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [C] 5. Silty sand to sandy silt  [I] 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPT name: CPT-1

Norm. cone resistance
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,;:  6.50

Peak ground acceleration: 0.66

Depth to water table (insitu): 13.00 ft

CPT basic interpretation plots (normalized)

Norm. friction ratio
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Depth to water table (erthg.): 13.00 ft
Average results interval: 3
Ic cut-off value: 2.60

Unit weight calculation:
Use fill:
Fill height:

Based on SBT
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Fill weight:
Transition detect. applied:
K, applied:
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Limit depth applied:
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SBTn legend
[l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [C] 5. Silty sand to sandy silt  [I] 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 13.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.66 Use fill: No Limit depth applied: No
Depth to water table (insitu): 13.00 ft Fill height: N/A Limit depth: N/A
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Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (in) Displacement (in)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: NCEER (1998) Depth to water table (erthq.): 13.00 ft Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  6.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration:  0.66 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 13.00 ft Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
CLig v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 7/14/2022, 2:34:06 PM 5

Project file: P:\2022 Projects\22-7499 Solar - Solano Community College\CPT Analysis\Liquefaction Analysis.clq



This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

Liquefaction analysis summary plots

0.8 P . . . . . . . . : |
: Liquefac| ion L 12.0 AnaIVSIs PGA: 0.66
0.7 ] : 11.0
] F 10.0
] l ~ b
ol 0.6 / i é 1 l§_
E 1 | 9 9.0
0 o E | :]_; e _
[T} o 4 _
g os R L mexes,
~ T I~ b - 1 W ", =
= x 1 / L 2 ¥ [N\ e200alL .
© o g 7.0 bt = =5 -
] ® 9 * [ %9 F o i E E- 4 B
c X 04 ) c o Y |
g @ i © 6.0 5 ol M aeg. i
] i R : o #300gal i ‘"
= s ] ®e0 %t & g7 = T . -
= 2 ] . / [ & 5o 8 Nl Max, oee s
] 2 = 32 N 400-500gal -
Q S 0.3 I B 1 v _
= S ] / -2 5 - iy E
© -1 »
E ] I qCJ 4.0 5’ a. y
2 ] / SR < | o / -
0.2 J/ L £ 3.0 v 3
] / - 2.0
0.1 ) E =
L I 1.0
] No Liquefaction | ] -
[0 R e o e o e o 0.0 T T T T T T T T T T
0.1 1 10 0 20 40 60 80 100 120 140 160 180 200 0 1 2 3 4 5 6 7 10
Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 13.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.66 Use fill: No Limit depth applied: No
Depth to water table (insitu): 13.00 ft Fill height: N/A Limit depth: N/A
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Check for strength loss plots (Robertson (2010))
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Qtn Kc Qtn,cs Ic (Robertson 1990) Su/Sig'v
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 13.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.66 Use fill: No Limit depth applied: No
Depth to water table (insitu): 13.00 ft Fill height: N/A Limit depth: N/A
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CPT name: CPT-1

:: Field input data ::

Point ID Depth

(ft)

1 0.33

2 0.49

3 0.66
4 0.82

5 0.98

6 1.15

7 131

8 1.48

9 1.64
10 1.80
11 1.97
12 2.13
13 2.30
14 2.46
15 2.62
16 2.79
17 2.95
18 3.12
19 3.28
20 3.45
21 3.61
22 3.77
23 3.94
24 4.10
25 4.27
26 4.43
27 4.59
28 4.76
29 4.92
30 5.09
31 5.25
32 541
33 5.58
34 5.74
35 5.91
36 6.07
37 6.23
38 6.40
39 6.56
40 6.73
41 6.89
42 7.05
43 7.22
44 7.38
45 7.55
46 7.71
47 7.87
48 8.04

Qe
(tsf)
508.50
267.20
166.70
108.10
58.50
33.90
31.90
40.20
43.40
42.20
39.60
35.70
31.70
28.10
25.80
25.00
26.20
27.00
28.80
29.20
30.20
29.90
31.10
29.60
27.40
28.60
27.70
28.60
28.30
32.30
32.40
31.90
31.20
30.10
31.40
31.10
29.30
28.00
30.70
29.70
31.10
31.10
30.90
31.80
31.40
29.70
29.60
29.90

fs
(tsf)

0.40
0.60
0.80
1.00
1.00
0.90
1.10
1.40
1.60
1.50
1.30
1.20
1.00
0.90
0.80
0.80
0.90
1.00
1.20
1.30
1.30
1.30
1.30
1.20
1.10
1.10
1.30
1.40
1.50
1.50
1.50
1.50
1.50
1.40
1.30
1.40
1.30
1.30
1.30
1.20
1.30
1.30
1.40
1.40
1.30
1.30
1.20
1.10

u
(tsf)
2.30
1.90
0.30
-0.60
-0.60
-0.50
1.10
2.50
0.80
-1.60
-2.90
-3.40
-4.00
-4.00
-3.60
-3.10
-2.60
-2.10
-1.90
-2.00
-1.90
-2.00
-1.70
-2.40
-2.70
-2.00
-2.40
-2.20
-2.50
-1.80
-1.90
-2.30
-2.30
-2.30
-2.10
-2.10
-2.10
-2.00
-1.20
-1.20
-0.70
-0.60
-0.90
-1.00
-1.20
-1.40
-0.80
-1.10

Fines content
(%)
0.00
0.00
0.71
5.60
12.80
22.48
27.86
28.10
27.15
27.00
27.39
28.08
29.51
30.67
31.91
32.61
33.24
33.83
34.55
34.69
34.72
34.10
33.92
33.96
33.98
35.09
35.92
37.61
36.70
35.78
34.64
35.00
35.40
34.86
34.53
34.43
35.57
35.33
34.81
33.78
33.66
34.05
34.20
34.12
34.14
34.10
33.80
32.62

Unit weight
(pcf)
119.47
120.56
121.31
121.26
120.27
119.35
119.88
121.46
122.35
122.17
121.32
120.11
118.95
117.67
116.91
116.85
117.45
118.58
119.55
120.24
120.47
120.52
120.31
119.85
119.36
119.51
120.15
120.87
121.34
121.61
121.70
121.68
121.45
121.10
120.92
120.72
120.63
120.43
120.25
120.34
120.35
120.75
120.95
120.96
120.75
120.31
119.88
119.24
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CPT name: CPT-1

:: Field input data :: (continued)

Point ID

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Depth
(ft)

8.20

8.37

8.53

8.69

8.86

9.02

9.19

9.35

9.51

9.68

9.84
10.01
10.17
10.34
10.50
10.66
10.83
10.99
11.16
11.32
11.48
11.65
11.81
11.98
12.14
12.30
12.47
12.63
12.80
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44
14.60
14.76
14.93
15.09
15.26
15.42
15.58
15.75
15.91

Qe
(tsf)
29.50
28.30
26.60
25.40
24.60
24.00
24.20
23.30
23.20
23.00
22.80
21.30
20.20
20.10
20.10
19.50
20.20
20.70
20.30
20.50
19.90
19.60
19.80
18.60
16.60
14.60
14.20
13.60
20.00
17.60
12.30
11.40
9.90
9.50
12.50
13.00
14.00
13.20
12.90
18.50
15.00
13.20
14.10
10.50
8.10
9.00
8.10
7.30

fs
(tsf)

1.00
1.00
0.90
0.80
0.80
0.90
1.00
1.00
0.90
0.90
0.80
0.70
0.70
0.60
0.70
0.70
0.80
0.80
0.80
0.90
0.90
0.80
0.70
0.70
0.60
0.80
0.70
0.60
0.60
0.50
0.50
0.50
0.40
0.40
0.40
0.40
0.40
0.30
0.30
0.30
0.40
0.40
0.30
0.20
0.20
0.10
0.10
0.10

u
(tsf)
-1.00
-0.60
-1.30
-1.30
-1.30
-1.50
-1.50
-1.80
-1.60
-1.60
-1.50
-1.80
-1.50
-1.80
-2.00
-2.10
-2.00
-2.10
-2.30
-2.30
-2.40
-2.60
-2.40
-2.80
-3.20
-4.00
-4.00
-4.40
-1.90
-2.70
-4.50
-4.50
-4.80
-4.90
-3.50
-3.30
-3.20
-3.30
-3.30
-1.10
-2.80
-3.40
-3.70
-4.70
-4.70
-4.00
-4.10
-4.20

Fines content
(%)
32.17
32.35
32.81
33.14
34.18
35.80
37.46
37.83
37.85
37.00
36.94
37.23
37.43
38.26
38.85
40.37
40.94
41.38
42.08
43.34
43.96
43.36
43.01
43.61
48.11
51.84
54.83
48.75
44.78
45.00
51.13
58.66
61.40
58.48
54.59
49.92
48.06
46.88
41.80
41.94
43.10
46.75
48.17
50.26
52.40
53.18
50.91
54.54

Unit weight
(pcf)
118.74
118.16
117.52
116.84
116.75
117.28
117.76
117.73
117.43
116.87
116.22
115.47
114.67
114.62
114.60
115.30
115.65
115.99
116.30
116.56
116.53
115.91
115.22
114.39
114.51
114.28
114.11
113.67
113.03
112.52
111.59
110.57
109.82
109.32
109.55
109.84
109.25
108.55
108.04
108.91
109.62
109.38
107.63
105.44
102.56
100.70
98.52
98.31
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CPT name: CPT-1

:: Field input data :: (continued)

Point ID

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
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

Depth
(ft)

16.08
16.24
16.40
16.57
16.73
16.90
17.06
17.23
17.39
17.55
17.72
17.88
18.05
18.21
18.37
18.54
18.70
18.87
19.03
19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21.00
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.80
22.97
23.13
23.30
23.46
23.62
23.79

Qe
(tsf)
7.00
6.80

14.40
14.00
13.80
15.80
9.30
11.10
29.60
48.90
78.20

121.80

161.80

291.90

385.80

301.80

227.30

133.60

146.70

86.70
82.30
102.70
114.40
89.70

100.10

154.70

108.40

95.50
72.80
55.60
42.50
30.50
34.70
28.40
34.20
27.60
34.00
31.80
31.90
38.90
34.50
37.00
37.30
36.60
34.60
33.70
35.90
36.00

fs
(tsf)

0.10
0.10
0.10
0.10
0.10
0.10
0.30
0.90
1.70
3.00
4.10
7.30
9.70
11.50
11.10
16.40
10.00
6.50
4.10
3.00
3.10
2.40
2.40
3.60
5.00
5.90
5.80
4.20
2.90
2.50
1.70
1.40
1.10
1.20
1.10
1.10
1.30
1.20
1.30
1.20
1.20
1.40
1.60
1.80
1.70
1.50
1.40
1.40

u
(tsf)
-4.10
-4.20
-0.90
-1.40
-1.40
0.20
-2.60
-2.70
-3.20
-2.80
-4.70
-6.70
-5.40
469.30
-2.90
122.10
177.40
95.20
373.60
299.80
336.60
370.30
191.80
244.30
375.40
300.80
61.60
20.10
4.30
24.60
5.10
9.90
31.70
32.10
42.30
29.00
38.20
31.30
27.50
33.10
28.40
34.80
35.30
20.70
17.10
23.30
31.50
26.50

Fines content
(%)
57.32
45.66
38.20
32.84
31.99
40.54
56.88
57.78
47.03
36.17
30.65
26.73
20.15
14.67
14.15
14.95
19.32
18.76
20.28
19.82
20.84
18.26
18.56
21.84
22.53
23.40
23.41
27.18
28.63
31.83
36.83
38.11
40.73
38.09
40.66
39.17
40.57
40.00
38.10
37.36
36.31
38.32
39.88
41.76
42.74
41.63
40.13
38.41

Unit weight
(pcf)
98.16
98.88
99.42
99.87
99.95
103.41
110.22
116.88
123.12
127.79
132.52
136.23
137.28
137.28
137.28
137.28
137.28
136.93
133.13
130.69
129.01
128.69
129.18
131.14
133.46
134.60
134.18
131.99
129.31
126.44
124.02
121.48
120.22
119.71
119.53
119.89
120.03
120.53
120.45
120.51
120.83
121.52
122.54
122.93
122.70
122.08
121.62
121.35
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Field input data :: (continued)

Point ID

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
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

Depth
(ft)

23.95
24.12
24.28
24.44
24.61
24.77
24.94
25.10
25.26
25.43
25.59
25.76
25.92
26.08
26.25
26.41
26.58
26.74
26.90
27.07
27.23
27.40
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.20
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
31.50
31.66

Qe
(tsf)
37.10
32.60
30.40
28.80
26.80
27.30
27.50
28.70
29.90
31.60
31.20
30.10
28.80
28.40
29.10
28.80
28.60
28.30
29.80
31.00
31.00
33.00
41.20
58.00
55.90
40.30
29.40
29.00
29.20
26.40
26.30
28.30
30.40
32.10
33.40
32.90
31.00
28.70
30.00
29.40
30.70
29.20
44.10
44.80
47.10
53.20
59.20
64.30

fs
(tsf)

1.30
1.00
1.00
1.00
0.90
0.90
0.90
1.00
1.10
1.20
1.10
1.00
1.00
0.90
0.90
0.90
0.80
0.90
0.90
1.00
1.10
1.30
2.20
2.90
2.50
1.80
1.10
1.00
1.00
0.90
0.90
0.80
0.90
1.00
1.00
1.30
1.20
1.10
0.90
1.20
1.20
1.30
1.50
1.70
2.00
2.40
2.90
3.20

u
(tsf)
28.00
42.30
34.50
37.20
33.90
33.20
32.80
33.40
35.50
33.70
34.10
35.20
37.00
36.80
40.30
41.10
43.10
44.40
49.70
55.00
55.30
56.60
60.00
84.90
25.00
-3.10
3.60
7.80
13.70
13.90
15.60
19.10
23.00
25.20
27.70
30.90
29.20
28.90
24.30
32.20
38.10
37.80
58.00
60.70
64.80
69.40
74.80
72.90

Fines content
(%)
37.88
37.99
39.44
41.25
42.07
42.16
42.01
42.07
42.01
41.61
41.15
41.30
41.43
41.33
40.84
40.24
40.61
40.24
40.42
40.47
41.26
42.63
40.22
37.96
37.53
40.06
43.43
44.06
44.29
44.97
44.25
42.51
40.76
39.96
41.06
42.44
44.77
44.13
44.86
44.55
46.80
42.41
39.84
37.38
37.79
37.59
36.80
36.59

Unit weight
(pcf)
120.53
119.56
118.66
118.25
117.91
117.60
117.92
118.50
119.31
119.59
119.38
118.85
118.29
118.01
117.74
117.47
117.45
117.48
118.10
118.68
119.68
122.13
125.10
126.73
126.31
123.69
120.71
118.75
118.18
117.85
117.28
117.40
117.84
118.50
119.51
119.92
120.00
119.06
119.02
119.30
120.12
121.07
122.24
123.65
124.97
126.51
127.88
128.75
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Field input data :: (continued)

Point ID

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
235
236
237
238
239
240

Depth
(ft)

31.83
31.99
32.15
32.32
32.48
32.65
32.81
32.97
33.14
33.30
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
35.60
35.76
35.93
36.09
36.26
36.42
36.58
36.75
36.91
37.08
37.24
37.40
37.57
37.73
37.90
38.06
38.22
38.39
38.55
38.72
38.88
39.04
39.21
39.37
39.54

Qe
(tsf)
63.90
60.70
54.00
53.90
61.80
61.90
59.40
53.00
43.00
42.50
41.10
38.50
35.60
33.10
33.00
40.30
42.40
54.10
53.90
53.40
58.00
55.50
53.50
59.30
65.80
70.00
66.20
61.80
55.20
50.70
46.70
43.80
40.70
40.70
43.00
44.50
43.70
43.20
41.20
38.80
38.40
39.20
41.00
42.80
45.20
46.00
44.50
40.40

fs
(tsf)

3.30
3.00
2.40
2.40
2.60
3.00
2.60
2.00
1.60
1.40
1.40
1.40
1.30
1.30
1.60
1.90
2.10
3.20
3.00
2.90
2.50
2.60
2.80
2.90
3.20
3.40
3.10
2.60
2.20
2.00
1.80
1.70
1.50
1.70
1.80
1.80
1.70
1.60
1.50
1.50
1.40
1.40
1.50
1.80
2.00
2.30
2.40
2.50

u
(tsf)
79.00
77.30
52.00
73.50
117.90
103.70
97.60
105.20
68.40
91.10
89.20
88.60
78.00
70.50
70.60
86.60
85.20
104.50
131.20
145.90
118.10
164.00
72.90
119.80
175.90
185.80
202.90
186.50
114.70
134.80
128.60
122.70
100.70
111.70
115.00
90.50
73.70
85.90
83.90
79.30
84.10
85.70
95.80
98.70
98.10
95.20
71.30
53.80

Fines content
(%)
36.57
37.04
37.20
36.11
35.83
35.27
35.70
36.30
36.76
37.85
38.32
40.02
42.28
45.16
45.80
45.38
43.63
42.67
41.71
39.54
38.38
38.41
39.03
38.27
36.28
35.40
35.03
3541
36.06
37.35
38.56
39.69
41.10
41.75
41.76
41.16
40.65
40.65
41.37
42.14
42.44
41.75
41.91
42.21
43.29
44.65
47.59
52.03

Unit weight
(pcf)
128.85
128.07
127.13
126.77
127.46
127.72
127.04
125.27
123.42
122.27
121.85
121.53
121.17
121.40
122.49
123.82
126.06
127.34
128.19
127.67
127.34
127.23
127.61
128.27
128.97
129.22
128.71
127.48
126.16
125.01
124.19
123.32
123.05
123.18
123.68
123.72
123.44
122.93
122.53
122.11
121.90
121.95
122.69
123.69
124.81
125.52
125.94
126.79
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Field input data :: (continued)

Point ID

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

Depth
(ft)

39.70
39.86
40.03
40.19
40.36
40.52
40.68
40.85
41.01
41.18
41.34
41.50
41.67
41.83
42.00
42.16
42.32
42.49
42.65
42.82
42.98
43.15
43.31
43.47
43.64
43.80
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
46.10
46.26
46.43
46.59
46.75

Qe
(tsf)
40.80
44.50
50.20
58.00
58.50
58.30
57.90
57.30
51.70
39.60
40.30
41.50
45.40
51.90
56.60
57.30
60.90
64.80
64.20
54.40
46.40
47.20
52.40
70.50
64.70
56.70
60.60
71.00
82.90
99.10
99.00
86.70
132.30
184.10
142.00
124.80
122.40
127.40
117.40
117.10
125.60
143.90
162.90
177.20

fs
(tsf)

3.30
3.60
3.70
4.00
4.20
4.30
4.30
4.00
3.40
2.90
3.00
3.20
3.60
4.20
4.40
4.60
4.70
4.50
3.70
2.70
2.70
3.30
3.70
3.70
3.10
2.70
2.70
3.30
3.90
3.80
5.50
8.20
8.80
9.80
8.50
8.40
9.10
8.60
7.40
6.50
8.10
0.00
0.00
0.00

u
(tsf)
49.60
51.10
25.40
-0.70
-2.50
-3.60
-3.30
-1.80
-2.30
0.80
8.40
8.20
8.50
14.50
15.20
14.00
18.70
18.40
15.30
21.30
39.60
49.90
64.30
53.70
45.90
83.50
115.10
137.90
218.80
240.70
262.50
296.70
388.20
128.10
289.60
421.00
310.50
291.30
244.00
355.40
440.80
308.50
210.30
89.10

Fines content
(%)
55.02
54.53
51.11
48.86
48.11
48.68
48.71
48.86
51.12
54.26
57.33
56.87
55.58
53.35
51.91
50.54
48.88
46.14
44.31
44.98
48.35
50.95
46.75
42.76
40.17
40.00
39.03
36.55
32.86
3243
36.62
37.39
33.35
29.86
30.10
33.77
35.04
35.22
33.76
33.40
25.14
15.85
N/A
N/A

Unit weight
(pcf)
127.78
128.83
129.58
130.16
130.63
130.80
130.67
130.03
128.81
127.77
127.42
128.08
129.14
130.15
130.91
131.31
131.47
131.07
129.75
128.18
127.60
128.37
129.46
129.56
128.88
127.95
128.22
129.50
130.68
132.27
134.38
136.49
137.28
137.28
137.28
137.28
137.28
137.28
136.79
136.63
133.80
129.74
87.36
87.36
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This software is licensed to: TGR Geotechnical, Inc. CPT name: CPT-1

:: Field input data :: (continued)

Point ID Depth Jc fs u Fines content Unit weight
(ft) (tsf) (tsf) (tsf) (%) (pcf)
Abbreviations
Depth: Depth from free surface, at which CPT was performed (ft)
qc: Measured cone resistance (tsf)
fe: Sleeve friction resistance (tsf)

u: Pore pressure (tsf)
Fines content: Percentage of fines in soil (%)
Unit weight: ~ Bulk soil unit weight (pcf)
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data ::

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

1 0.33 0.02 0.00 0.02 1.00 0.429 1.44 0.298 1.00 1.00 2.000 No

2 0.49 0.03 0.00 0.03 1.00 0.429 1.44 0.298 1.00 1.00 2.000 No

3 0.66 0.04 0.00 0.04 1.00 0.429 1.44 0.298 1.00 1.00 2.000 No

4 0.82 0.05 0.00 0.05 1.00 0.429 1.44 0.297 1.00 1.00 2.000 No

5 0.98 0.06 0.00 0.06 1.00 0.429 1.44 0.297 1.00 1.00 2.000 No

6 1.15 0.07 0.00 0.07 1.00 0.429 1.44 0.297 1.00 1.00 2.000 No

7 131 0.08 0.00 0.08 1.00 0.429 1.44 0.297 1.00 1.00 2.000 No

8 1.48 0.09 0.00 0.09 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No

9 1.64 0.10 0.00 0.10 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No
10 1.80 0.11 0.00 0.11 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No
11 1.97 0.12 0.00 0.12 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No
12 2.13 0.13 0.00 0.13 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No
13 2.30 0.14 0.00 0.14 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No
14 2.46 0.15 0.00 0.15 1.00 0.427 1.44 0.296 1.00 1.00 2.000 No
15 2.62 0.16 0.00 0.16 1.00 0.427 1.44 0.296 1.00 1.00 2.000 No
16 2.79 0.17 0.00 0.17 1.00 0.427 1.44 0.296 1.00 1.00 2.000 No
17 2.95 0.18 0.00 0.18 1.00 0.427 1.44 0.296 1.00 1.00 2.000 No
18 3.12 0.19 0.00 0.19 0.99 0.427 1.44 0.296 1.00 1.00 2.000 No
19 3.28 0.20 0.00 0.20 0.99 0.427 1.44 0.296 1.00 1.00 2.000 No
20 3.45 0.21 0.00 0.21 0.99 0.426 1.44 0.296 1.00 1.00 2.000 No
21 3.61 0.22 0.00 0.22 0.99 0.426 1.44 0.296 1.00 1.00 2.000 No
22 3.77 0.23 0.00 0.23 0.99 0.426 1.44 0.295 1.00 1.00 2.000 No
23 3.94 0.24 0.00 0.24 0.99 0.426 1.44 0.295 1.00 1.00 2.000 No
24 4.10 0.25 0.00 0.25 0.99 0.426 1.44 0.295 1.00 1.00 2.000 No
25 4.27 0.26 0.00 0.26 0.99 0.426 1.44 0.295 1.00 1.00 2.000 No
26 4.43 0.27 0.00 0.27 0.99 0.425 1.44 0.295 1.00 1.00 2.000 No
27 4.59 0.28 0.00 0.28 0.99 0.425 1.44 0.295 1.00 1.00 2.000 No
28 4.76 0.29 0.00 0.29 0.99 0.425 1.44 0.295 1.00 1.00 2.000 No
29 4.92 0.29 0.00 0.29 0.99 0.425 1.44 0.295 1.00 1.00 2.000 No
30 5.09 0.31 0.00 0.31 0.99 0.425 1.44 0.295 1.00 1.00 2.000 No
31 5.25 0.32 0.00 0.32 0.99 0.425 1.44 0.294 1.00 1.00 2.000 No
32 5.41 0.32 0.00 0.32 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
33 5.58 0.34 0.00 0.34 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
34 5.74 0.34 0.00 0.34 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
35 5.91 0.36 0.00 0.36 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
36 6.07 0.36 0.00 0.36 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
37 6.23 0.37 0.00 0.37 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
38 6.40 0.38 0.00 0.38 0.99 0.423 1.44 0.294 1.00 1.00 2.000 No
39 6.56 0.39 0.00 0.39 0.99 0.423 1.44 0.294 1.00 1.00 2.000 No
40 6.73 0.40 0.00 0.40 0.99 0.423 1.44 0.293 1.00 1.00 2.000 No
41 6.89 0.41 0.00 0.41 0.99 0.423 1.44 0.293 1.00 1.00 2.000 No
42 7.05 0.42 0.00 0.42 0.99 0.423 1.44 0.293 1.00 1.00 2.000 No
43 7.22 0.43 0.00 0.43 0.99 0.423 1.44 0.293 1.00 1.00 2.000 No
44 7.38 0.44 0.00 0.44 0.98 0.422 1.44 0.293 1.00 1.00 2.000 No
45 7.55 0.45 0.00 0.45 0.98 0.422 1.44 0.293 1.00 1.00 2.000 No
46 7.71 0.46 0.00 0.46 0.98 0.422 1.44 0.293 1.00 1.00 2.000 No
47 7.87 0.47 0.00 0.47 0.98 0.422 1.44 0.293 1.00 1.00 2.000 No
48 8.04 0.48 0.00 0.48 0.98 0.422 1.44 0.293 1.00 1.00 2.000 No
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
49 8.20 0.49 0.00 0.49 0.98 0.422 1.44 0.292 1.00 1.00 2.000 No
50 8.37 0.50 0.00 0.50 0.98 0.422 1.44 0.292 1.00 1.00 2.000 No
51 8.53 0.51 0.00 0.51 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
52 8.69 0.52 0.00 0.52 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
53 8.86 0.53 0.00 0.53 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
54 9.02 0.54 0.00 0.54 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
55 9.19 0.55 0.00 0.55 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
56 9.35 0.56 0.00 0.56 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
57 9.51 0.57 0.00 0.57 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
58 9.68 0.58 0.00 0.58 0.98 0.420 1.44 0.292 1.00 1.00 2.000 No
59 9.84 0.59 0.00 0.59 0.98 0.420 1.44 0.291 1.00 1.00 2.000 No
60 10.01 0.60 0.00 0.60 0.98 0.420 1.44 0.291 1.00 1.00 2.000 No
61 10.17 0.61 0.00 0.61 0.98 0.420 1.44 0.291 1.00 1.00 2.000 No
62 10.34 0.62 0.00 0.62 0.98 0.420 1.44 0.291 1.00 1.00 2.000 No
63 10.50 0.63 0.00 0.63 0.98 0.420 1.44 0.291 1.00 1.00 2.000 No
64 10.66 0.64 0.00 0.64 0.98 0.419 1.44 0.291 1.00 1.00 2.000 No
65 10.83 0.65 0.00 0.65 0.98 0.419 1.44 0.291 1.00 1.00 2.000 No
66 10.99 0.66 0.00 0.66 0.98 0.419 1.44 0.291 1.00 1.00 2.000 No
67 11.16 0.67 0.00 0.67 0.98 0.419 1.44 0.291 1.00 1.00 2.000 No
68 11.32 0.67 0.00 0.67 0.98 0.419 1.44 0.290 1.00 1.00 2.000 No
69 11.48 0.68 0.00 0.68 0.98 0.419 1.44 0.290 1.00 1.00 2.000 No
70 11.65 0.69 0.00 0.69 0.98 0.419 1.44 0.290 1.00 1.00 2.000 No
71 11.81 0.70 0.00 0.70 0.98 0.418 1.44 0.290 1.00 1.00 2.000 No
72 11.98 0.71 0.00 0.71 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
73 12.14 0.72 0.00 0.72 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
74 12.30 0.73 0.00 0.73 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
75 12.47 0.74 0.00 0.74 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
76 12.63 0.75 0.00 0.75 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
77 12.80 0.76 0.00 0.76 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
78 12.96 0.77 0.00 0.77 0.97 0.417 1.44 0.289 1.00 1.00 2.000 No
79 13.12 0.78 0.00 0.77 0.97 0.419 1.44 0.291 1.00 1.00 0.291 No
80 13.29 0.79 0.01 0.78 0.97 0.422 1.44 0.293 1.00 1.00 0.293 No
81 13.45 0.80 0.01 0.78 0.97 0.424 1.44 0.294 1.00 1.00 0.294 No
82 13.62 0.80 0.02 0.79 0.97 0.427 1.44 0.296 1.00 1.00 0.296 No
83 13.78 0.81 0.02 0.79 0.97 0.429 1.44 0.298 1.00 1.00 0.298 No
84 13.94 0.82 0.03 0.79 0.97 0.432 1.44 0.300 1.00 1.00 0.300 No
85 14.11 0.83 0.03 0.80 0.97 0.434 1.44 0.301 1.00 1.00 0.301 No
86 14.27 0.84 0.04 0.80 0.97 0.437 1.44 0.303 1.00 1.00 0.303 No
87 14.44 0.85 0.04 0.80 0.97 0.439 1.44 0.305 1.00 1.00 0.305 No
88 14.60 0.86 0.05 0.81 0.97 0.442 1.44 0.306 1.00 1.00 0.306 No
89 14.76 0.87 0.05 0.81 0.97 0.444 1.44 0.308 1.00 1.00 0.308 No
90 14.93 0.88 0.06 0.82 0.97 0.446 1.44 0.309 1.00 1.00 0.309 No
91 15.09 0.88 0.07 0.82 0.97 0.448 1.44 0.311 1.00 1.00 0.311 No
92 15.26 0.89 0.07 0.82 0.97 0.451 1.44 0.313 1.00 1.00 0.313 No
93 15.42 0.90 0.08 0.83 0.97 0.453 1.44 0.314 1.00 1.00 0.314 No
94 15.58 0.91 0.08 0.83 0.97 0.455 1.44 0.316 1.00 1.00 0.316 No
95 15.75 0.92 0.09 0.83 0.97 0.458 1.44 0.317 1.00 1.00 0.317 No
96 15.91 0.93 0.09 0.84 0.97 0.460 1.44 0.319 1.00 1.00 0.319 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

97 16.08 0.93 0.10 0.84 0.97 0.462 1.44 0.320 1.00 1.00 0.320 No

98 16.24 0.94 0.10 0.84 0.97 0.464 1.44 0.322 1.00 1.00 0.322 No

99 16.40 0.95 0.11 0.84 0.97 0.466 1.44 0.323 1.00 1.00 0.323 No
100 16.57 0.96 0.11 0.85 0.97 0.468 1.44 0.325 1.00 1.00 0.325 No
101 16.73 0.97 0.12 0.85 0.96 0.471 1.44 0.326 1.00 1.00 0.326 No
102 16.90 0.98 0.12 0.85 0.96 0.473 1.44 0.328 1.00 1.00 0.328 No
103 17.06 0.98 0.13 0.86 0.96 0.475 1.44 0.329 1.00 1.00 0.329 No
104 17.23 0.99 0.13 0.86 0.96 0.477 1.44 0.331 1.00 1.00 0.331 No
105 17.39 1.00 0.14 0.87 0.96 0.478 1.44 0.332 1.00 1.00 0.332 No
106 17.55 1.01 0.14 0.87 0.96 0.480 1.44 0.333 1.00 1.00 0.333 No
107 17.72 1.03 0.15 0.88 0.96 0.482 1.44 0.334 1.00 1.00 0.334 No
108 17.88 1.04 0.15 0.88 0.96 0.484 1.44 0.336 1.00 1.00 0.336 No
109 18.05 1.05 0.16 0.89 0.96 0.486 1.44 0.337 1.00 1.00 0.337 No
110 18.21 1.06 0.16 0.90 0.96 0.487 1.44 0.338 1.00 1.00 0.338 No
111 18.37 1.07 0.17 0.90 0.96 0.489 1.44 0.339 1.00 1.00 0.339 No
112 18.54 1.08 0.17 0.91 0.96 0.490 1.44 0.340 1.00 1.00 0.340 No
113 18.70 1.09 0.18 0.92 0.96 0.492 1.44 0.341 1.00 1.00 0.341 No
114 18.87 1.10 0.18 0.92 0.96 0.494 1.44 0.342 1.00 1.00 0.342 No
115 19.03 1.12 0.19 0.93 0.96 0.495 1.44 0.343 1.00 1.00 0.343 No
116 19.19 1.13 0.19 0.93 0.96 0.497 1.44 0.344 1.00 1.00 0.344 No
117 19.36 1.14 0.20 0.94 0.96 0.498 1.44 0.345 1.00 1.00 0.345 No
118 19.52 1.15 0.20 0.94 0.96 0.500 1.44 0.347 1.00 1.00 0.347 No
119 19.69 1.16 0.21 0.95 0.96 0.501 1.44 0.348 1.00 1.00 0.348 No
120 19.85 1.17 0.21 0.95 0.96 0.503 1.44 0.349 1.00 1.00 0.349 No
121 20.01 1.18 0.22 0.96 0.96 0.504 1.44 0.350 1.00 1.00 0.350 No
122 20.18 1.19 0.22 0.97 0.96 0.505 1.44 0.351 1.00 1.00 0.351 No
123 20.34 1.20 0.23 0.97 0.96 0.507 1.44 0.351 1.00 1.00 0.351 No
124 20.51 1.21 0.23 0.98 0.96 0.508 1.44 0.352 1.00 1.00 0.352 No
125 20.67 1.22 0.24 0.98 0.96 0.509 1.44 0.353 1.00 1.00 0.353 No
126 20.83 1.23 0.24 0.99 0.95 0.511 1.44 0.354 1.00 1.00 0.354 No
127 21.00 1.24 0.25 0.99 0.95 0.512 1.44 0.355 1.00 1.00 0.355 No
128 21.16 1.25 0.25 1.00 0.95 0.513 1.44 0.356 1.00 1.00 0.356 No
129 21.33 1.26 0.26 1.00 0.95 0.515 1.44 0.357 1.00 1.00 0.357 No
130 21.49 1.27 0.26 1.01 0.95 0.516 1.44 0.358 1.00 1.00 0.358 No
131 21.65 1.28 0.27 1.01 0.95 0.517 1.44 0.359 1.00 1.00 0.359 No
132 21.82 1.29 0.28 1.02 0.95 0.519 1.44 0.360 1.00 1.00 0.360 No
133 21.98 1.30 0.28 1.02 0.95 0.520 1.44 0.361 1.00 1.00 0.361 No
134 22.15 131 0.29 1.03 0.95 0.521 1.44 0.362 1.00 1.00 0.362 No
135 22.31 1.32 0.29 1.03 0.95 0.523 1.44 0.362 1.00 1.00 0.362 No
136 22.47 1.33 0.30 1.04 0.95 0.524 1.44 0.363 1.00 1.00 0.363 No
137 22.64 1.34 0.30 1.04 0.95 0.525 1.44 0.364 1.00 1.00 0.364 No
138 22.80 1.35 0.31 1.05 0.95 0.526 1.44 0.365 1.00 1.00 0.365 No
139 22.97 1.36 0.31 1.05 0.95 0.527 1.44 0.366 1.00 1.00 0.366 No
140 23.13 1.37 0.32 1.06 0.95 0.528 1.44 0.366 1.00 1.00 0.366 No
141 23.30 1.38 0.32 1.06 0.95 0.530 1.44 0.367 1.00 1.00 0.368 No
142 23.46 1.39 0.33 1.07 0.95 0.531 1.44 0.368 1.00 1.00 0.369 No
143 23.62 1.40 0.33 1.07 0.95 0.532 1.44 0.369 1.00 1.00 0.370 No
144 23.79 1.41 0.34 1.08 0.95 0.533 1.44 0.370 1.00 1.00 0.371 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
145 23.95 1.42 0.34 1.08 0.95 0.534 1.44 0.370 1.00 1.00 0.372 No
146 24.12 1.43 0.35 1.09 0.94 0.535 1.44 0.371 0.99 1.00 0.373 No
147 24.28 1.44 0.35 1.09 0.94 0.536 1.44 0.372 0.99 1.00 0.374 No
148 24.44 1.45 0.36 1.09 0.94 0.537 1.44 0.372 0.99 1.00 0.375 No
149 24.61 1.46 0.36 1.10 0.94 0.538 1.44 0.373 0.99 1.00 0.376 No
150 24.77 1.47 0.37 1.10 0.94 0.539 1.44 0.374 0.99 1.00 0.377 No
151 24.94 1.48 0.37 1.11 0.94 0.540 1.44 0.375 0.99 1.00 0.378 No
152 25.10 1.49 0.38 1.11 0.94 0.541 1.44 0.375 0.99 1.00 0.380 No
153 25.26 1.50 0.38 1.12 0.94 0.542 1.44 0.376 0.99 1.00 0.381 No
154 25.43 1.51 0.39 1.12 0.94 0.543 1.44 0.376 0.99 1.00 0.382 No
155 25.59 1.52 0.39 1.13 0.94 0.544 1.44 0.377 0.99 1.00 0.383 No
156 25.76 1.53 0.40 1.13 0.94 0.545 1.44 0.378 0.98 1.00 0.384 No
157 25.92 1.54 0.40 1.14 0.94 0.545 1.44 0.378 0.98 1.00 0.385 No
158 26.08 1.55 0.41 1.14 0.94 0.546 1.44 0.379 0.98 1.00 0.385 No
159 26.25 1.56 0.41 1.14 0.94 0.547 1.44 0.380 0.98 1.00 0.386 No
160 26.41 1.57 0.42 1.15 0.94 0.548 1.44 0.380 0.98 1.00 0.387 No
161 26.58 1.58 0.42 1.15 0.94 0.549 1.44 0.381 0.98 1.00 0.388 No
162 26.74 1.59 0.43 1.16 0.94 0.550 1.44 0.381 0.98 1.00 0.389 No
163 26.90 1.60 0.43 1.16 0.93 0.550 1.44 0.382 0.98 1.00 0.390 No
164 27.07 1.61 0.44 1.17 0.93 0.551 1.44 0.382 0.98 1.00 0.391 No
165 27.23 1.62 0.44 1.17 0.93 0.552 1.44 0.383 0.98 1.00 0.392 No
166 27.40 1.63 0.45 1.18 0.93 0.553 1.44 0.383 0.98 1.00 0.393 No
167 27.56 1.64 0.45 1.18 0.93 0.553 1.44 0.384 0.97 1.00 0.394 No
168 27.72 1.65 0.46 1.19 0.93 0.554 1.44 0.384 0.97 1.00 0.395 No
169 27.89 1.66 0.46 1.19 0.93 0.555 1.44 0.385 0.97 1.00 0.395 No
170 28.05 1.67 0.47 1.20 0.93 0.555 1.44 0.385 0.97 1.00 0.396 No
171 28.22 1.68 0.47 1.20 0.93 0.556 1.44 0.386 0.97 1.00 0.397 No
172 28.38 1.69 0.48 1.21 0.93 0.557 1.44 0.386 0.97 1.00 0.398 No
173 28.54 1.70 0.48 1.21 0.93 0.557 1.44 0.386 0.97 1.00 0.399 No
174 28.71 1.71 0.49 1.22 0.93 0.558 1.44 0.387 0.97 1.00 0.399 No
175 28.87 1.72 0.50 1.22 0.93 0.558 1.44 0.387 0.97 1.00 0.400 No
176 29.04 1.73 0.50 1.23 0.93 0.559 1.44 0.388 0.97 1.00 0.401 No
177 29.20 1.74 0.51 1.23 0.92 0.560 1.44 0.388 0.97 1.00 0.402 No
178 29.36 1.74 0.51 1.23 0.92 0.560 1.44 0.388 0.97 1.00 0.402 No
179 29.53 1.76 0.52 1.24 0.92 0.561 1.44 0.389 0.96 1.00 0.403 No
180 29.69 1.76 0.52 1.24 0.92 0.561 1.44 0.389 0.96 1.00 0.404 No
181 29.86 1.77 0.53 1.25 0.92 0.562 1.44 0.390 0.96 1.00 0.405 No
182 30.02 1.78 0.53 1.25 0.92 0.562 1.44 0.390 0.96 1.00 0.405 No
183 30.19 1.79 0.54 1.26 0.92 0.563 1.44 0.390 0.96 1.00 0.406 No
184 30.35 1.80 0.54 1.26 0.92 0.563 1.44 0.391 0.96 1.00 0.407 No
185 30.51 1.81 0.55 1.27 0.92 0.564 1.44 0.391 0.96 1.00 0.407 No
186 30.68 1.82 0.55 1.27 0.92 0.564 1.44 0.391 0.96 1.00 0.408 No
187 30.84 1.83 0.56 1.28 0.92 0.564 1.44 0.391 0.96 1.00 0.409 No
188 31.01 1.84 0.56 1.28 0.92 0.565 1.44 0.392 0.96 1.00 0.409 No
189 31.17 1.85 0.57 1.29 0.91 0.565 1.44 0.392 0.96 1.00 0.410 No
190 31.33 1.86 0.57 1.29 0.91 0.565 1.44 0.392 0.96 1.00 0.411 No
191 31.50 1.88 0.58 1.30 0.91 0.566 1.44 0.392 0.95 1.00 0.411 No
192 31.66 1.89 0.58 1.30 0.91 0.566 1.44 0.392 0.95 1.00 0.412 No
CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 7/14/2022, 2:34:06 PM 18

Project file: P:\2022 Projects\22-7499 Solar - Solano Community College\CPT Analysis\Liquefaction Analysis.clq



This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
193 31.83 1.90 0.59 1.31 0.91 0.566 1.44 0.393 0.95 1.00 0.412 No
194 31.99 1.91 0.59 1.31 0.91 0.566 1.44 0.393 0.95 1.00 0.413 No
195 32.15 1.92 0.60 1.32 0.91 0.566 1.44 0.393 0.95 1.00 0.413 No
196 32.32 1.93 0.60 1.32 0.91 0.567 1.44 0.393 0.95 1.00 0.414 No
197 32.48 1.94 0.61 1.33 0.91 0.567 1.44 0.393 0.95 1.00 0.414 No
198 32.65 1.95 0.61 1.34 0.91 0.567 1.44 0.393 0.95 1.00 0.415 No
199 32.81 1.96 0.62 1.34 0.90 0.567 1.44 0.393 0.95 1.00 0.415 No
200 32.97 1.97 0.62 1.35 0.90 0.567 1.44 0.393 0.95 1.00 0.416 No
201 33.14 1.98 0.63 1.35 0.90 0.567 1.44 0.394 0.95 1.00 0.416 No
202 33.30 1.99 0.63 1.36 0.90 0.568 1.44 0.394 0.94 1.00 0.417 No
203 33.47 2.00 0.64 1.36 0.90 0.568 1.44 0.394 0.94 1.00 0.417 No
204 33.63 2.01 0.64 1.37 0.90 0.568 1.44 0.394 0.94 1.00 0.418 No
205 33.79 2.02 0.65 1.37 0.90 0.568 1.44 0.394 0.94 1.00 0.418 No
206 33.96 2.03 0.65 1.38 0.90 0.568 1.44 0.394 0.94 1.00 0.419 No
207 34.12 2.04 0.66 1.38 0.90 0.568 1.44 0.394 0.94 1.00 0.419 No
208 34.29 2.05 0.66 1.39 0.90 0.568 1.44 0.394 0.94 1.00 0.419 No
209 34.45 2.06 0.67 1.39 0.89 0.568 1.44 0.394 0.94 1.00 0.420 No
210 34.61 2.07 0.67 1.40 0.89 0.568 1.44 0.394 0.94 1.00 0.420 No
211 34.78 2.08 0.68 1.40 0.89 0.568 1.44 0.394 0.94 1.00 0.420 No
212 34.94 2.09 0.68 1.41 0.89 0.568 1.44 0.394 0.94 1.00 0.421 No
213 35.11 2.10 0.69 1.41 0.89 0.568 1.44 0.394 0.94 1.00 0.421 No
214 35.27 2.11 0.69 1.42 0.89 0.568 1.44 0.394 0.94 1.00 0.421 No
215 35.43 2.12 0.70 1.42 0.89 0.568 1.44 0.394 0.93 1.00 0.422 No
216 35.60 2.13 0.71 1.43 0.89 0.568 1.44 0.394 0.93 1.00 0.422 No
217 35.76 2.14 0.71 1.43 0.89 0.568 1.44 0.394 0.93 1.00 0.422 No
218 35.93 2.15 0.72 1.44 0.88 0.568 1.44 0.394 0.93 1.00 0.423 No
219 36.09 2.16 0.72 1.44 0.88 0.568 1.44 0.394 0.93 1.00 0.423 No
220 36.26 2.18 0.73 1.45 0.88 0.567 1.44 0.394 0.93 1.00 0.423 No
221 36.42 2.19 0.73 1.45 0.88 0.567 1.44 0.393 0.93 1.00 0.423 No
222 36.58 2.20 0.74 1.46 0.88 0.567 1.44 0.393 0.93 1.00 0.424 No
223 36.75 2.21 0.74 1.47 0.88 0.567 1.44 0.393 0.93 1.00 0.424 No
224 36.91 2.22 0.75 1.47 0.88 0.567 1.44 0.393 0.93 1.00 0.424 No
225 37.08 2.23 0.75 1.48 0.88 0.567 1.44 0.393 0.93 1.00 0.424 No
226 37.24 2.24 0.76 1.48 0.87 0.567 1.44 0.393 0.93 1.00 0.424 No
227 37.40 2.25 0.76 1.48 0.87 0.566 1.44 0.393 0.93 1.00 0.425 No
228 37.57 2.26 0.77 1.49 0.87 0.566 1.44 0.393 0.92 1.00 0.425 No
229 37.73 2.27 0.77 1.50 0.87 0.566 1.44 0.392 0.92 1.00 0.425 No
230 37.90 2.28 0.78 1.50 0.87 0.566 1.44 0.392 0.92 1.00 0.425 No
231 38.06 2.29 0.78 1.51 0.87 0.565 1.44 0.392 0.92 1.00 0.425 No
232 38.22 2.30 0.79 1.51 0.87 0.565 1.44 0.392 0.92 1.00 0.425 No
233 38.39 2.31 0.79 1.51 0.86 0.565 1.44 0.392 0.92 1.00 0.426 No
234 38.55 2.32 0.80 1.52 0.86 0.565 1.44 0.392 0.92 1.00 0.426 No
235 38.72 2.33 0.80 1.52 0.86 0.564 1.44 0.391 0.92 1.00 0.426 No
236 38.88 2.34 0.81 1.53 0.86 0.564 1.44 0.391 0.92 1.00 0.426 No
237 39.04 2.35 0.81 1.53 0.86 0.564 1.44 0.391 0.92 1.00 0.426 No
238 39.21 2.36 0.82 1.54 0.86 0.563 1.44 0.391 0.92 1.00 0.426 No
239 39.37 2.37 0.82 1.55 0.86 0.563 1.44 0.391 0.92 1.00 0.426 No
240 39.54 2.38 0.83 1.55 0.86 0.563 1.44 0.390 0.92 1.00 0.426 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
241 39.70 2.39 0.83 1.56 0.85 0.562 1.44 0.390 0.92 1.00 0.426 No
242 39.86 2.40 0.84 1.56 0.85 0.562 1.44 0.390 0.91 1.00 0.426 No
243 40.03 241 0.84 1.57 0.85 0.561 1.44 0.389 0.91 1.00 0.426 No
244 40.19 2.42 0.85 1.57 0.85 0.561 1.44 0.389 0.91 1.00 0.426 No
245 40.36 2.43 0.85 1.58 0.85 0.560 1.44 0.389 0.91 1.00 0.426 No
246 40.52 244 0.86 1.58 0.85 0.560 1.44 0.388 0.91 1.00 0.426 No
247 40.68 2.45 0.86 1.59 0.84 0.560 1.44 0.388 0.91 1.00 0.426 No
248 40.85 2.46 0.87 1.59 0.84 0.559 1.44 0.388 0.91 1.00 0.426 No
249 41.01 2.47 0.87 1.60 0.84 0.558 1.44 0.387 0.91 1.00 0.426 No
250 41.18 2.48 0.88 1.61 0.84 0.558 1.44 0.387 0.91 1.00 0.426 No
251 41.34 2.50 0.88 1.61 0.84 0.557 1.44 0.387 0.91 1.00 0.426 No
252 41.50 2.51 0.89 1.62 0.84 0.557 1.44 0.386 0.91 1.00 0.426 No
253 41.67 2.52 0.89 1.62 0.84 0.556 1.44 0.386 0.91 1.00 0.426 No
254 41.83 2.53 0.90 1.63 0.83 0.556 1.44 0.385 0.91 1.00 0.426 No
255 42.00 2.54 0.90 1.63 0.83 0.555 1.44 0.385 0.91 1.00 0.425 No
256 42.16 2.55 0.91 1.64 0.83 0.555 1.44 0.385 0.90 1.00 0.425 No
257 42.32 2.56 0.91 1.64 0.83 0.554 1.44 0.384 0.90 1.00 0.425 No
258 42.49 2.57 0.92 1.65 0.83 0.553 1.44 0.384 0.90 1.00 0.425 No
259 42.65 2.58 0.93 1.66 0.83 0.553 1.44 0.383 0.90 1.00 0.425 No
260 42.82 2.59 0.93 1.66 0.83 0.552 1.44 0.383 0.90 1.00 0.425 No
261 42.98 2.60 0.94 1.67 0.82 0.552 1.44 0.383 0.90 1.00 0.425 No
262 43.15 2.61 0.94 1.67 0.82 0.551 1.44 0.382 0.90 1.00 0.424 No
263 43.31 2.62 0.95 1.68 0.82 0.550 1.44 0.382 0.90 1.00 0.424 No
264 43.47 2.63 0.95 1.68 0.82 0.550 1.44 0.381 0.90 1.00 0.424 No
265 43.64 2.64 0.96 1.69 0.82 0.549 1.44 0.381 0.90 1.00 0.424 No
266 43.80 2.65 0.96 1.69 0.82 0.548 1.44 0.380 0.90 1.00 0.424 No
267 43.97 2.67 0.97 1.70 0.81 0.548 1.44 0.380 0.90 1.00 0.424 No
268 44.13 2.68 0.97 1.70 0.81 0.547 1.44 0.379 0.90 1.00 0.423 No
269 44.29 2.69 0.98 1.71 0.81 0.546 1.44 0.379 0.90 1.00 0.423 No
270 44.46 2.70 0.98 1.72 0.81 0.546 1.44 0.378 0.89 1.00 0.423 No
271 44.62 2.71 0.99 1.72 0.81 0.545 1.44 0.378 0.89 1.00 0.423 No
272 44.79 2.72 0.99 1.73 0.81 0.544 1.44 0.377 0.89 1.00 0.422 No
273 44.95 2.73 1.00 1.73 0.80 0.543 1.44 0.377 0.89 1.00 0.422 No
274 45.11 2.74 1.00 1.74 0.80 0.543 1.44 0.376 0.89 1.00 0.422 No
275 45.28 2.75 1.01 1.75 0.80 0.542 1.44 0.376 0.89 1.00 0.422 No
276 45.44 2.76 1.01 1.75 0.80 0.541 1.44 0.375 0.89 1.00 0.421 No
277 45.61 2.78 1.02 1.76 0.80 0.540 1.44 0.375 0.89 1.00 0.421 No
278 45.77 2.79 1.02 1.76 0.80 0.539 1.44 0.374 0.89 1.00 0.421 No
279 45.93 2.80 1.03 1.77 0.79 0.538 1.44 0.373 0.89 1.00 0.420 No
280 46.10 2.81 1.03 1.78 0.79 0.538 1.44 0.373 0.89 1.00 0.420 No
281 46.26 2.82 1.04 1.78 0.79 0.537 1.44 0.372 0.89 1.00 0.420 No
282 46.43 2.83 1.04 1.79 0.79 0.536 1.44 0.372 0.89 1.00 0.419 No
283 46.59 2.84 1.05 1.79 0.79 0.536 1.44 0.372 0.89 1.00 0.419 No
284 46.75 2.85 1.05 1.79 0.79 0.535 1.44 0.371 0.89 1.00 0.419 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

Abbreviations

Depth:  Depth from free surface, at which CPT was performed (ft)

o Total overburden pressure at test point (tsf)

Uo: Water pressure at test point (tsf)

o' Effective overburden pressure based on GWT during earthquake (tsf)
rd: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio
MSF: Magnitude Scaling Factor
CSReq:  CSR adjusted for M=7.5
o Effective overburden stress factor
CSR™: CSR fully adjusted
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:: Cyclic Resistance Ratio (CRR) calculation data ::

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour

1 0.33 428.10 0.68 0.11 0.50 687.77 1.00 687.77  4.000 No No 2.00

2 0.49 314.15 0.92 0.19 0.50 504.69 1.00 504.69  4.000 No No 2.00

3 0.66 180.67 1.33 0.44 0.50 290.22 1.00 290.22  4.000 No No 2.00

4 0.82 111.10 1.67 0.84 0.51 178.41 1.02 181.73  4.000 No No 2.00

5 0.98 66.83 1.99 1.45 0.64 107.27 1.29 138.71 4.000 No No 2.00

6 1.15 41.43 2.30 2.42 0.75 66.46 1.95 129.27  4.000 No No 2.00

7 131 35.35 2.44 3.21 0.80 56.67 2.46 139.46  4.000 No No 2.00

8 1.48 38.52 2.44 3.56 0.81 61.75 2.49 153.50  4.000 No No 2.00

9 1.64 41.94 2.42 3.58 0.80 67.23 2.39 160.47  4.000 No No 2.00
10 1.80 41.72 2.41 3.53 0.79 66.85 2.37 158.53  4.000 No No 2.00
11 1.97 39.13 2.42 3.42 0.80 62.67 241 151.15  4.000 No No 2.00
12 2.13 35.62 2.44 3.29 0.80 57.02 2.48 141.63  4.000 No No 2.00
13 2.30 31.78 2.47 3.27 0.82 50.83 2.64 134.09  4.000 No No 2.00
14 2.46 28.48 2.50 3.18 0.83 45.52 2.77 12592  4.000 No No 2.00
15 2.62 26.25 2.53 3.19 0.84 41.92 2.91 121.98  4.000 No No 2.00
16 2.79 25.62 2.54 3.27 0.84 40.90 2.99 122.37  4.000 No No 2.00
17 2.95 26.03 2.56 3.48 0.85 41.54 3.07 127.38  4.000 No No 2.00
18 3.12 27.30 2.57 3.81 0.85 43.56 3.14 136.69  4.000 No No 2.00
19 3.28 28.30 2.58 4.15 0.86 45.16 3.23 145.70  4.000 No No 2.00
20 3.45 29.37 2.59 4.34 0.86 46.86 3.24 151.98  4.000 No No 2.00
21 3.61 29.74 2.59 4.40 0.86 47.43 3.25 154.02  4.000 No No 2.00
22 3.77 30.37 2.57 4.31 0.86 48.44 3.17 153.60  4.000 No No 2.00
23 3.94 30.17 2.57 4.23 0.85 48.09 3.15 151.47  4.000 No No 2.00
24 4.10 29.33 2.57 4.13 0.85 46.73 3.15 147.40  4.000 No No 2.00
25 4.27 28.50 2.57 4.01 0.85 45.38 3.16 143.23  4.000 No No 2.00
26 4.43 27.87 2.59 4.23 0.86 44.34 3.29 146.05  4.000 No No 2.00
27 4.59 28.27 2.61 4.52 0.87 44.98 3.40 152.80  4.000 No Yes 2.00
28 4.76 28.17 2.65 5.02 0.88 44.79 3.62 161.96  4.000 No Yes 2.00
29 4.92 29.70 2.63 4.99 0.88 47.25 3.50 165.26  4.000 No Yes 2.00
30 5.09 30.97 2.61 4.89 0.87 49.27 3.38 166.54  4.000 No Yes 2.00
31 5.25 32.17 2.59 4.71 0.86 51.18 3.24 165.72  4.000 No No 2.00
32 5.41 31.80 2.59 4.77 0.86 50.57 3.28 165.98  4.000 No No 2.00
33 5.58 31.03 2.60 4.78 0.87 49.32 3.33 164.35  4.000 No Yes 2.00
34 5.74 30.87 2.59 4.59 0.86 49.04 3.26 160.07  4.000 No No 2.00
35 5.91 30.84 2.58 4.48 0.86 48.97 3.22 157.88  4.000 No No 2.00
36 6.07 30.57 2.58 4.41 0.86 48.53 3.21 155.82  4.000 No No 2.00
37 6.23 29.44 2.60 4.59 0.87 46.69 3.35 156.61 4.000 No Yes 2.00
38 6.40 29.31 2.60 4.49 0.87 46.47 3.32 154.44  4.000 No No 2.00
39 6.56 29.45 2.59 4.36 0.86 46.68 3.26 152.06  4.000 No No 2.00
40 6.73 30.49 2.57 4.21 0.85 48.33 3.13 151.37  4.000 No No 2.00
41 6.89 30.62 2.56 4.19 0.85 48.53 3.12 151.29  4.000 No No 2.00
42 7.05 31.02 2.57 4.36 0.86 49.16 3.16 155.56  4.000 No No 2.00
43 7.22 31.25 2.58 4.43 0.86 49.52 3.18 157.65  4.000 No No 2.00
44 7.38 31.35 2.57 4.42 0.86 49.66 3.17 157.59  4.000 No No 2.00
45 7.55 30.95 2.57 4.37 0.86 49.00 3.18 155.63  4.000 No No 2.00
46 7.71 30.22 2.57 4.26 0.86 47.80 3.17 151.59  4.000 No No 2.00
47 7.87 29.72 2.57 4.10 0.85 46.99 3.13 147.30  4.000 No No 2.00
48 8.04 29.65 2.54 3.77 0.84 46.86 2.99 140.25  4.000 No No 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour
49 8.20 29.22 2.53 3.60 0.84 46.15 2.94 135.68  4.000 No No 2.00
50 8.37 28.12 2.54 3.50 0.84 44.37 2.96 131.39  4.000 No No 2.00
51 8.53 26.75 2.55 3.43 0.85 42.16 3.02 127.13  4.000 No No 2.00
52 8.69 25.51 2.55 3.33 0.85 40.15 3.05 122.65  4.000 No No 2.00
53 8.86 24.65 2.58 3.46 0.86 38.74 3.18 123.22  4.000 No No 2.00
54 9.02 24.25 2.61 3.80 0.87 38.09 3.38 128.83  4.000 No Yes 2.00
55 9.19 23.81 2.64 4.16 0.88 37.37 3.60 134.35  4.000 No Yes 2.00
56 9.35 23.54 2.65 4.21 0.88 36.93 3.64 13455  4.000 No Yes 2.00
57 9.51 23.14 2.65 4.13 0.88 36.27 3.65 132.27  4.000 No Yes 2.00
58 9.68 22.98 2.63 3.87 0.88 35.91 3.54 127.00  4.000 No Yes 2.00
59 9.84 22.34 2.63 3.68 0.88 34.39 3.53 121.32  4.000 No Yes 2.00
60 10.01 21.41 2.64 3.52 0.88 3247 3.57 115.80  4.000 No Yes 2.00
61 10.17 20.51 2.64 3.35 0.88 30.66 3.59 110.15  4.000 No Yes 2.00
62 10.34 20.11 2.66 3.42 0.89 29.71 3.70 109.97  4.000 No Yes 2.00
63 10.50 19.87 2.67 3.46 0.89 29.02 3.78 109.66  4.000 No Yes 2.00
64 10.66 19.90 2.70 3.81 0.90 28.84 3.98 11493  4.000 No Yes 2.00
65 10.83 20.10 2.71 3.94 0.91 28.78 4.06 116.95  4.000 No Yes 2.00
66 10.99 20.37 2.72 4.06 0.91 28.83 4.12 118.87  4.000 No Yes 2.00
67 11.16 20.47 2.73 4.21 0.92 28.63 4.22 120.84  4.000 No Yes 2.00
68 11.32 20.20 2.75 4.44 0.92 27.98 4.40 123.10  4.000 No Yes 2.00
69 11.48 19.96 2.76 4.49 0.93 27.33 4.49 122.69  4.000 No Yes 2.00
70 11.65 19.73 2.75 4.20 0.92 26.59 4.40 117.05  4.000 No Yes 2.00
71 11.81 19.30 2.75 3.94 0.92 25.62 4.35 111.53  4.000 No Yes 2.00
72 11.98 18.29 2.76 3.79 0.93 23.96 4.44 106.33  4.000 No Yes 2.00
73 12.14 16.55 2.84 4.42 0.96 21.57 5.10 109.99  4.000 No Yes 2.00
74 12.30 15.08 2.90 4.88 0.98 19.48 5.67 110.54  4.000 No Yes 2.00
75 12.47 14.07 2.94 5.25 1.00 17.98 6.15 110.58  4.000 No Yes 2.00
76 12.63 15.88 2.85 4.18 0.96 19.91 5.20 103.47  4.000 No Yes 2.00
77 12.80 17.02 2.78 3.48 0.93 20.96 4.61 96.55 4.000 No Yes 2.00
78 12.96 16.59 2.78 3.37 0.94 20.17 4.64 93.57 4.000 No Yes 2.00
79 13.12 13.71 2.89 3.87 0.97 16.59 5.56 92.29 4.000 No Yes 2.00
80 13.29 11.13 3.00 4.51 1.00 13.31 6.77 90.14 4.000 No Yes 2.00
81 13.45 10.20 3.04 4.61 1.00 12.03 7.23 87.03 4.000 No Yes 2.00
82 13.62 10.57 3.00 4.10 1.00 12.43 6.74 83.86 4.000 No Yes 2.00
83 13.78 11.61 2.94 3.70 1.00 13.66 6.11 83.49 4.000 No Yes 2.00
84 13.94 13.12 2.87 3.25 0.97 15.36 5.38 82.58 4.000 No Yes 2.00
85 14.11 13.35 2.84 2.93 0.96 15.52 5.09 79.03 4.000 No Yes 2.00
86 14.27 13.32 2.82 2.67 0.95 15.36 4.92 75.53 4.000 No Yes 2.00
87 14.44 14.83 2.73 2.15 0.91 16.97 4.18 70.99 4.000 No Yes 2.00
88 14.60 15.43 2.73 2.29 0.91 17.62 4.20 74.05 4.000 No Yes 2.00
89 14.76 15.53 2.75 2.50 0.92 17.69 4.37 77.24 4.000 No Yes 2.00
90 14.93 14.05 2.81 2.78 0.95 15.93 4.90 78.00 4.000 No Yes 2.00
91 15.09 12.54 2.84 2.57 0.96 14.07 5.11 71.86 4.000 No Yes 2.00
92 15.26 10.84 2.87 2.35 0.97 11.99 5.43 65.07 4.000 No Yes 2.00
93 15.42 9.14 2.91 2.02 0.98 9.92 5.76 57.16 4.000 No Yes 2.00
94 15.58 8.34 2.92 1.79 0.99 8.93 5.88 52.54 4.000 No Yes 2.00
95 15.75 8.07 2.88 1.40 0.97 8.54 5.53 47.21 4.000 No Yes 2.00
96 15.91 7.41 2.94 1.54 1.00 7.75 6.10 47.27 4.000 No Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour

97 16.08 6.97 2.98 1.66 1.00 7.20 6.55 47.20 4.000 No Yes 2.00

98 16.24 9.36 2.79 1.19 0.94 9.86 4.74 46.70 4.000 No Yes 2.00

99 16.40 11.70 2.66 0.93 0.89 12.41 3.69 45.84 4.000 No Yes 2.00
100 16.57 14.05 2.55 0.76 0.85 14.93 3.02 45.06 0.088 No No 0.27
101 16.73 14.52 2.53 0.74 0.84 15.38 2.92 44.91 0.087 No No 0.27
102 16.90 12.95 2.70 1.39 0.90 13.74 4.01 55.05 4.000 No Yes 2.00
103 17.06 12.04 2.98 3.92 1.00 12.89 6.48 83.52 4.000 No Yes 2.00
104 17.23 16.63 2.99 6.18 1.00 18.12 6.63 120.12  4.000 No Yes 2.00
105 17.39 29.82 2.82 6.48 0.95 32.89 4.94 162.42  4.000 No Yes 2.00
106 17.55 52.18 2.62 5.73 0.87 57.21 3.43 196.24  4.000 No Yes 2.00
107 17.72 82.90 2.50 5.86 0.83 90.25 2.76 249.52  4.000 No No 2.00
108 17.88 120.52 2.41 5.89 0.79 130.16 2.34 305.10  4.000 No No 2.00
109 18.05 194.03 2.23 4.92 0.73 206.67 1.75 362.43  4.000 No No 2.00
110 18.21 282.05 2.06 3.83 0.66 296.22 1.39 411.40  4.000 No No 2.00
111 18.37 329.32 2.04 3.96 0.65 344.15 1.36 468.34  4.000 No No 2.00
112 18.54 306.39 2.07 4.09 0.66 319.14 1.40 448.39  4.000 No No 2.00
113 18.70 222.79 2.21 4.95 0.72 232.51 1.69 393.10  4.000 No No 2.00
114 18.87 172.30 2.19 4.01 0.71 178.50 1.65 294.43  4.000 No No 2.00
115 19.03 126.02 2.24 3.63 0.73 129.96 1.76 229.26  4.000 No No 2.00
116 19.19 110.08 2.22 3.12 0.72 112.81 1.73 195.04 0.770 No No 2.00
117 19.36 95.40 2.25 3.01 0.73 97.30 1.81 175.98  0.587 No No 1.70
118 19.52 104.11 2.18 2.56 0.70 105.50 1.61 170.29  0.539 No No 1.56
119 19.69 106.14 2.19 2.67 0.71 107.15 1.64 175.25 0.581 No No 1.67
120 19.85 105.30 2.28 3.52 0.74 106.24 1.89 200.89  4.000 No No 2.00
121 20.01 119.25 2.30 4.09 0.75 120.02 1.95 233.95  4.000 No No 2.00
122 20.18 124.61 2.32 4.51 0.76 124.95 2.03 253.19  4.000 No No 2.00
123 20.34 121.37 2.32 4.41 0.76 121.11 2.03 245.51 4.000 No No 2.00
124 20.51 92.65 2.42 4.70 0.80 91.99 2.39 219.87  4.000 No No 2.00
125 20.67 74.87 2.45 4.35 0.81 73.84 2.54 187.73  0.695 No No 1.97
126 20.83 57.13 2.53 4.23 0.84 55.92 2.90 162.15  0.476 No No 1.35
127 21.00 43.06 2.63 4.46 0.88 41.75 3.51 146.72  4.000 No Yes 2.00
128 21.16 36.12 2.66 4.01 0.89 34.69 3.68 127.72  4.000 No Yes 2.00
129 21.33 31.55 2.71 4.07 0.91 30.03 4.03 121.14  4.000 No Yes 2.00
130 21.49 32.94 2.65 3.58 0.89 31.24 3.68 11494  4.000 No Yes 2.00
131 21.65 30.56 2.70 3.87 0.91 28.79 4.02 115.88  4.000 No Yes 2.00
132 21.82 32.46 2.68 3.74 0.89 30.50 3.82 116.57  4.000 No Yes 2.00
133 21.98 31.61 2.70 3.96 0.90 29.55 4.01 118.55  4.000 No Yes 2.00
134 22.15 33.03 2.69 3.99 0.90 30.79 3.93 121.14  4.000 No Yes 2.00
135 22.31 34.64 2.65 3.70 0.89 32.20 3.68 118.49  4.000 No Yes 2.00
136 22.47 35.53 2.64 3.61 0.88 32.91 3.58 117.90  4.000 No Yes 2.00
137 22.64 37.26 2.62 3.53 0.87 34.42 3.45 118.65  4.000 No Yes 2.00
138 22.80 36.74 2.66 3.96 0.89 33.78 3.71 125.29  4.000 No Yes 2.00
139 22.97 37.40 2.69 4.44 0.90 34.26 3.92 134.25  4.000 No Yes 2.00
140 23.13 36.52 2.72 4.84 0.91 33.27 4.18 138.96  4.000 No Yes 2.00
141 23.30 35.26 2.74 4.92 0.92 31.93 4.31 137.75  4.000 No Yes 2.00
142 23.46 35.08 2.72 4.55 0.91 31.62 4.16 131.48  4.000 No Yes 2.00
143 23.62 35.59 2.69 4.19 0.90 31.97 3.95 126.33  4.000 No Yes 2.00
144 23.79 36.75 2.66 3.87 0.89 32.91 3.72 122.42  4.000 No Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour
145 23.95 35.70 2.65 3.60 0.89 31.80 3.65 116.11  4.000 No Yes 2.00
146 24.12 33.87 2.65 3.39 0.89 29.98 3.66 109.86  4.000 No Yes 2.00
147 24.28 31.15 2.68 3.37 0.90 27.34 3.86 105.49  4.000 No Yes 2.00
148 24.44 29.17 2.71 3.49 0.91 25.41 4.11 104.32  4.000 No Yes 2.00
149 24.61 28.13 2.73 3.50 0.92 24.35 4.22 102.74  4.000 No Yes 2.00
150 24.77 27.68 2.73 3.43 0.92 23.84 4.23 100.90  4.000 No Yes 2.00
151 24.94 28.31 2.73 3.48 0.91 24.31 4.21 102.36  4.000 No Yes 2.00
152 25.10 29.19 2.73 3.61 0.92 25.00 4.22 105.50  4.000 No Yes 2.00
153 25.26 30.56 2.73 3.79 0.91 26.13 4.21 110.07  4.000 No Yes 2.00
154 25.43 31.40 2.72 3.79 0.91 26.77 4.16 111.27  4.000 No Yes 2.00
155 25.59 31.46 2.71 3.67 0.91 26.73 4.09 109.38  4.000 No Yes 2.00
156 25.76 30.54 2.72 3.56 0.91 25.80 4.11 106.11  4.000 No Yes 2.00
157 25.92 29.62 2.72 3.44 0.91 24.88 4.13 102.77  4.000 No Yes 2.00
158 26.08 29.31 2.72 3.36 0.91 24.51 4.12 100.94  4.000 No Yes 2.00
159 26.25 29.33 2.71 3.24 0.91 24.44 4.05 98.96 4.000 No Yes 2.00
160 26.41 29.43 2.70 3.11 0.90 24.44 3.97 96.94 4.000 No Yes 2.00
161 26.58 29.18 2.70 3.14 0.90 24.12 4.02 96.90 4.000 No Yes 2.00
162 26.74 29.56 2.70 3.10 0.90 24.36 3.97 96.63 4.000 No Yes 2.00
163 26.90 30.42 2.70 3.24 0.90 25.01 3.99 99.83 4.000 No Yes 2.00
164 27.07 31.37 2.70 3.36 0.90 25.73 4.00 102.87  4.000 No Yes 2.00
165 27.23 32.47 2.72 3.67 0.91 26.56 4.11 109.09  4.000 No Yes 2.00
166 27.40 35.89 2.74 4.47 0.92 29.36 4.30 126.19  4.000 No Yes 2.00
167 27.56 45.03 2.70 4.92 0.90 37.10 3.96 147.09  4.000 No Yes 2.00
168 27.72 52.52 2.65 4.98 0.89 43.41 3.66 158.91  4.000 No Yes 2.00
169 27.89 51.91 2.64 4.78 0.88 42.73 3.61 154.04  4.000 No Yes 2.00
170 28.05 41.99 2.69 4.46 0.90 34.08 3.94 134.34  4.000 No Yes 2.00
171 28.22 32.94 2.75 4.16 0.92 26.24 4.41 115.78  4.000 No Yes 2.00
172 28.38 29.32 2.77 3.74 0.93 23.10 4.50 104.02  4.000 No Yes 2.00
173 28.54 28.37 2.77 3.62 0.93 22.22 4.54 100.79  4.000 No Yes 2.00
174 28.71 27.51 2.78 3.62 0.94 21.40 4.63 99.19 4.000 No Yes 2.00
175 28.87 27.23 2.77 3.40 0.93 21.11 4.53 95.62 4.000 No Yes 2.00
176 29.04 28.61 2.74 3.22 0.92 22.20 4.28 95.06 4.000 No Yes 2.00
177 29.20 30.59 2.71 3.12 0.91 23.79 4.04 96.07 4.000 No Yes 2.00
178 29.36 32.33 2.69 3.16 0.90 25.16 3.93 98.84 4.000 No Yes 2.00
179 29.53 33.20 2.71 3.50 0.91 25.74 4.08 105.04  4.000 No Yes 2.00
180 29.69 32.85 2.74 3.75 0.92 25.33 4.27 108.18  4.000 No Yes 2.00
181 29.86 31.29 2.78 4.07 0.93 23.90 4.61 110.05  4.000 No Yes 2.00
182 30.02 30.30 2.77 3.74 0.93 23.02 4.51 103.90  4.000 No Yes 2.00
183 30.19 29.78 2.78 3.81 0.93 22.49 4.62 103.90  4.000 No Yes 2.00
184 30.35 30.49 2.77 3.83 0.93 22.99 4.57 105.14  4.000 No Yes 2.00
185 30.51 30.29 2.81 4.33 0.95 22.68 4.90 111.20  4.000 No Yes 2.00
186 30.68 35.31 2.74 3.98 0.92 26.72 4.27 114.04  4.000 No Yes 2.00
187 30.84 40.12 2.69 3.92 0.90 30.55 3.91 119.52  4.000 No Yes 2.00
188 31.01 46.21 2.64 3.91 0.88 35.40 3.58 126.90  4.000 No Yes 2.00
189 31.17 49.30 2.65 4.29 0.88 37.70 3.64 137.18  4.000 No Yes 2.00
190 31.33 54.17 2.64 4.65 0.88 41.43 3.61 149.69  4.000 No Yes 2.00
191 31.50 59.94 2.63 4.88 0.88 45.87 3.51 161.01  4.000 No Yes 2.00
192 31.66 63.55 2.63 5.08 0.88 48.56 3.48 169.17  4.000 No Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour
193 31.83 64.07 2.62 5.09 0.88 48.77 3.48 169.75  4.000 No Yes 2.00
194 31.99 60.53 2.63 4.95 0.88 45.80 3.54 162.17  4.000 No Yes 2.00
195 32.15 57.17 2.64 4.71 0.88 43.00 3.56 153.18  4.000 No Yes 2.00
196 32.32 57.73 2.62 4.42 0.87 43.36 3.42 148.34  4.000 No Yes 2.00
197 32.48 60.62 2.61 4.54 0.87 45.45 3.39 153.90  4.000 No Yes 2.00
198 32.65 62.57 2.60 4.51 0.87 46.83 3.32 155.26  0.428 No No 1.03
199 32.81 59.57 2.61 4.40 0.87 44.33 3.37 149.35  4.000 No Yes 2.00
200 32.97 53.10 2.62 4.04 0.87 39.17 3.45 134.97  4.000 No Yes 2.00
201 33.14 47.44 2.63 3.67 0.88 34.68 3.50 121.54  4.000 No Yes 2.00
202 33.30 43.39 2.65 3.54 0.88 31.42 3.65 114.58  4.000 No Yes 2.00
203 33.47 41.99 2.66 3.50 0.89 30.22 3.71 112.09  4.000 No Yes 2.00
204 33.63 39.63 2.69 3.63 0.90 28.25 3.94 111.21  4.000 No Yes 2.00
205 33.79 36.87 2.73 3.83 0.92 25.99 4.25 110.42  4.000 No Yes 2.00
206 33.96 34.95 2.79 4.25 0.94 24.34 4.66 113.49  4.000 No Yes 2.00
207 34.12 36.56 2.80 4.63 0.94 2541 4.76 120.85  4.000 No Yes 2.00
208 34.29 39.73 2.79 4.95 0.94 27.66 4.69 129.84  4.000 No Yes 2.00
209 34.45 46.93 2.76 5.35 0.93 32.93 4.44 146.20  4.000 No Yes 2.00
210 34.61 51.67 2.74 5.58 0.92 36.34 4.30 156.45  4.000 No Yes 2.00
211 34.78 55.63 2.72 5.66 0.91 39.16 4.17 163.30  4.000 No Yes 2.00
212 34.94 57.00 2.68 5.10 0.90 40.20 3.87 155.63  4.000 No Yes 2.00
213 35.11 57.69 2.66 4.80 0.89 40.65 3.72 151.06  4.000 No Yes 2.00
214 35.27 57.37 2.66 4.77 0.89 40.28 3.72 149.88  4.000 No Yes 2.00
215 35.43 57.81 2.67 4.97 0.89 40.40 3.80 153.68  4.000 No Yes 2.00
216 35.60 61.30 2.66 5.01 0.89 42.85 3.70 158.61  4.000 No Yes 2.00
217 35.76 67.34 2.62 4.86 0.87 47.28 3.44 162.78  4.000 No Yes 2.00
218 35.93 70.04 2.60 4.76 0.87 49.16 3.33 163.80  4.000 No Yes 2.00
219 36.09 68.76 2.59 4.55 0.86 48.11 3.29 158.07  0.447 No No 1.06
220 36.26 63.49 2.60 4.30 0.87 44.11 3.33 147.04  4.000 No Yes 2.00
221 36.42 57.99 2.61 4.06 0.87 39.96 3.42 136.50  4.000 No Yes 2.00
222 36.58 52.68 2.64 3.96 0.88 35.93 3.58 128.67  4.000 No Yes 2.00
223 36.75 48.92 2.66 3.92 0.89 33.04 3.74 123.60  4.000 No Yes 2.00
224 36.91 45.42 2.69 3.86 0.90 30.39 3.89 118.27  4.000 No Yes 2.00
225 37.08 43.34 2.71 3.97 0.91 28.73 4.09 117.37  4.000 No Yes 2.00
226 37.24 43.04 2.72 4.08 0.91 28.38 4.18 118.51  4.000 No Yes 2.00
227 37.40 44.26 2.72 4.21 0.91 29.13 4.18 121.68  4.000 No Yes 2.00
228 37.57 45.07 2.71 4.13 0.91 29.64 4.09 121.33  4.000 No Yes 2.00
229 37.73 45.00 2.70 3.98 0.91 29.53 4.02 118.81  4.000 No Yes 2.00
230 37.90 43.87 2.70 3.85 0.91 28.65 4.02 115.27  4.000 No Yes 2.00
231 38.06 42.26 2.72 3.84 0.91 27.41 4.12 113.02  4.000 No Yes 2.00
232 38.22 40.65 2.73 3.82 0.92 26.18 4.23 110.72  4.000 No Yes 2.00
233 38.39 40.00 2.74 3.80 0.92 25.62 4.27 109.45  4.000 No Yes 2.00
234 38.55 40.81 2.72 3.72 0.91 26.14 4.18 109.14  4.000 No Yes 2.00
235 38.72 42.34 2.73 3.91 0.91 27.08 4.20 113.66  4.000 No Yes 2.00
236 38.88 44.40 2.73 4.20 0.92 28.36 4.24 120.23  4.000 No Yes 2.00
237 39.04 46.07 2.75 4.65 0.92 29.31 4.39 128.73  4.000 No Yes 2.00
238 39.21 46.50 2.78 5.06 0.93 29.39 4.59 134.86  4.000 No Yes 2.00
239 39.37 44.69 2.83 5.67 0.95 27.89 5.02 140.05  4.000 No Yes 2.00
240 39.54 42.74 2.90 6.77 0.98 26.23 5.70 149.59  4.000 No Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour
241 39.70 42.64 2.95 7.78 1.00 25.89 6.18 159.96  4.000 No Yes 2.00
242 39.86 45.77 2.94 8.15 1.00 27.83 6.10 169.78  4.000 No Yes 2.00
243 40.03 51.26 2.89 7.71 0.97 31.49 5.56 175.11  4.000 No Yes 2.00
244 40.19 55.67 2.85 7.45 0.96 34.40 5.21 179.34  4.000 No Yes 2.00
245 40.36 58.23 2.84 7.47 0.96 35.99 5.10 183.56  4.000 No Yes 2.00
246 40.52 58.19 2.85 7.65 0.96 35.78 5.19 185.61  4.000 No Yes 2.00
247 40.68 57.79 2.85 7.59 0.96 35.40 5.19 183.77  4.000 No Yes 2.00
248 40.85 55.60 2.85 7.34 0.96 33.86 5.21 176.52  4.000 No Yes 2.00
249 41.01 49.52 2.89 7.30 0.97 29.71 5.56 165.22  4.000 No Yes 2.00
250 41.18 43.90 2.94 7.49 0.99 25.86 6.06 156.62  4.000 No Yes 2.00
251 41.34 40.55 2.98 7.97 1.00 23.63 6.55 154.83  4.000 No Yes 2.00
252 41.50 42.52 2.98 8.16 1.00 24.76 6.48 160.43  4.000 No Yes 2.00
253 41.67 46.42 2.96 8.35 1.00 27.07 6.27 169.70  4.000 No Yes 2.00
254 41.83 51.48 2.92 8.31 0.99 30.24 5.91 178.76  4.000 No Yes 2.00
255 42.00 55.48 2.90 8.31 0.98 32.71 5.68 185.92  4.000 No Yes 2.00
256 42.16 58.50 2.88 8.16 0.97 34.58 5.47 189.21  4.000 No Yes 2.00
257 42.32 61.25 2.85 7.84 0.96 36.32 5.22 189.48  4.000 No Yes 2.00
258 42.49 63.55 2.80 7.05 0.94 37.91 4.81 182.21  4.000 No Yes 2.00
259 42.65 61.40 2.77 6.18 0.93 36.65 4.54 166.36  4.000 No Yes 2.00
260 42.82 55.37 2.78 5.75 0.94 32.72 4.64 151.67  4.000 No Yes 2.00
261 42.98 49.87 2.84 6.14 0.96 28.92 5.14 148.55  4.000 No Yes 2.00
262 43.15 49.40 2.88 6.91 0.97 28.33 5.54 156.82  4.000 No Yes 2.00
263 43.31 57.51 2.81 6.50 0.95 33.53 4.90 164.21  4.000 No Yes 2.00
264 43.47 63.32 2.74 5.77 0.92 37.43 4.32 161.59  4.000 No Yes 2.00
265 43.64 64.85 2.69 5.09 0.90 38.57 3.96 152.64  4.000 No Yes 2.00
266 43.80 61.84 2.69 4.79 0.90 36.62 3.93 144.09  4.000 No Yes 2.00
267 43.97 64.38 2.67 4.70 0.89 38.20 3.80 145.26  4.000 No Yes 2.00
268 44.13 73.76 2.62 4.64 0.88 44.27 3.48 153.97  4.000 No Yes 2.00
269 44.29 87.20 2.55 4.34 0.85 53.22 3.02 160.81 0.467 No No 1.10
270 44.46 97.13 2.54 4.66 0.84 59.39 2.97 176.38  0.590 No No 1.40
271 44.62 98.77 2.63 6.07 0.88 59.28 3.49 206.71  4.000 No Yes 2.00
272 44.79 110.55 2.64 6.96 0.88 66.14 3.59 237.20  4.000 No Yes 2.00
273 44.95 138.27 2.56 6.59 0.85 84.18 3.08 259.25  4.000 No No 2.00
274 45.11 156.67 2.48 5.87 0.82 96.71 2.68 258.89  4.000 No No 2.00
275 45.28 154.33 2.49 5.87 0.82 94.85 2.70 256.34  4.000 No No 2.00
276 45.44 134.63 2.57 6.57 0.85 81.03 3.13 253.74  4.000 No No 2.00
277 45.61 129.78 2.59 6.85 0.86 77.41 3.29 254.44  4.000 No No 2.00
278 45.77 126.46 2.60 6.77 0.87 75.10 3.31 248.57  4.000 No No 2.00
279 45.93 124.91 2.57 6.14 0.85 74.38 3.13 232.78  4.000 No No 2.00
280 46.10 125.03 2.56 6.00 0.85 74.33 3.09 229.34  4.000 No No 2.00
281 46.26 134.17 2.37 3.71 0.78 82.76 2.19 181.06  0.632 No No 1.51
282 46.43 148.74 2.10 1.85 0.68 96.73 1.46 14095  0.340 No No 0.81
283 46.59 164.25 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
284 46.75 174.30 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour

Abbreviations
Depth:  Depth from free surface, at which CPT was performed (ft)

Qe Total cone resistance
L Soil behavior type index
Fr: Normalized friction ratio (%)
n: Stress exponent
Qu: Normalized cone resistance
Ke: Cone resistance correction factor due to fines
Qtn,cs: Normalized and adjusted cone resistance
CRRys:  Cydlic resistance ratio for My=7.5
FS: Factor of safety against soil liquefaction
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:: Liquefaction Potential Index calculation data ::

Depth FS Fu W, d: LPI Depth FS Fu W, d; LPI
(ft) (ft)
0.33 2.00 0.00 9.95 0.16 0.00 0.49 2.00 0.00 9.93 0.16 0.00
0.66 2.00 0.00 9.90 0.17 0.00 0.82 2.00 0.00 9.88 0.16 0.00
0.98 2.00 0.00 9.85 0.16 0.00 1.15 2.00 0.00 9.82 0.17 0.00
1.31 2.00 0.00 9.80 0.16 0.00 1.48 2.00 0.00 9.77 0.17 0.00
1.64 2.00 0.00 9.75 0.16 0.00 1.80 2.00 0.00 9.73 0.16 0.00
1.97 2.00 0.00 9.70 0.17 0.00 2.13 2.00 0.00 9.68 0.16 0.00
2.30 2.00 0.00 9.65 0.17 0.00 2.46 2.00 0.00 9.63 0.16 0.00
2.62 2.00 0.00 9.60 0.16 0.00 2.79 2.00 0.00 9.57 0.17 0.00
2.95 2.00 0.00 9.55 0.16 0.00 3.12 2.00 0.00 9.52 0.17 0.00
3.28 2.00 0.00 9.50 0.16 0.00 3.45 2.00 0.00 9.47 0.17 0.00
3.61 2.00 0.00 9.45 0.16 0.00 3.77 2.00 0.00 9.43 0.16 0.00
3.94 2.00 0.00 9.40 0.17 0.00 4.10 2.00 0.00 9.38 0.16 0.00
4.27 2.00 0.00 9.35 0.17 0.00 4.43 2.00 0.00 9.32 0.16 0.00
4.59 2.00 0.00 9.30 0.16 0.00 4.76 2.00 0.00 9.27 0.17 0.00
4.92 2.00 0.00 9.25 0.16 0.00 5.09 2.00 0.00 9.22 0.17 0.00
5.25 2.00 0.00 9.20 0.16 0.00 5.41 2.00 0.00 9.18 0.16 0.00
5.58 2.00 0.00 9.15 0.17 0.00 5.74 2.00 0.00 9.13 0.16 0.00
5.91 2.00 0.00 9.10 0.17 0.00 6.07 2.00 0.00 9.07 0.16 0.00
6.23 2.00 0.00 9.05 0.16 0.00 6.40 2.00 0.00 9.02 0.17 0.00
6.56 2.00 0.00 9.00 0.16 0.00 6.73 2.00 0.00 8.97 0.17 0.00
6.89 2.00 0.00 8.95 0.16 0.00 7.05 2.00 0.00 8.93 0.16 0.00
7.22 2.00 0.00 8.90 0.17 0.00 7.38 2.00 0.00 8.88 0.16 0.00
7.55 2.00 0.00 8.85 0.17 0.00 7.71 2.00 0.00 8.82 0.16 0.00
7.87 2.00 0.00 8.80 0.16 0.00 8.04 2.00 0.00 8.77 0.17 0.00
8.20 2.00 0.00 8.75 0.16 0.00 8.37 2.00 0.00 8.72 0.17 0.00
8.53 2.00 0.00 8.70 0.16 0.00 8.69 2.00 0.00 8.68 0.16 0.00
8.86 2.00 0.00 8.65 0.17 0.00 9.02 2.00 0.00 8.63 0.16 0.00
9.19 2.00 0.00 8.60 0.17 0.00 9.35 2.00 0.00 8.58 0.16 0.00
9.51 2.00 0.00 8.55 0.16 0.00 9.68 2.00 0.00 8.52 0.17 0.00
9.84 2.00 0.00 8.50 0.16 0.00 10.01 2.00 0.00 8.47 0.17 0.00
10.17 2.00 0.00 8.45 0.16 0.00 10.34 2.00 0.00 8.42 0.17 0.00
10.50 2.00 0.00 8.40 0.16 0.00 10.66 2.00 0.00 8.38 0.16 0.00
10.83 2.00 0.00 8.35 0.17 0.00 10.99 2.00 0.00 8.33 0.16 0.00
11.16 2.00 0.00 8.30 0.17 0.00 11.32 2.00 0.00 8.27 0.16 0.00
11.48 2.00 0.00 8.25 0.16 0.00 11.65 2.00 0.00 8.22 0.17 0.00
11.81 2.00 0.00 8.20 0.16 0.00 11.98 2.00 0.00 8.17 0.17 0.00
12.14 2.00 0.00 8.15 0.16 0.00 12.30 2.00 0.00 8.13 0.16 0.00
12.47 2.00 0.00 8.10 0.17 0.00 12.63 2.00 0.00 8.08 0.16 0.00
12.80 2.00 0.00 8.05 0.17 0.00 12.96 2.00 0.00 8.02 0.16 0.00
13.12 2.00 0.00 8.00 0.16 0.00 13.29 2.00 0.00 7.97 0.17 0.00
13.45 2.00 0.00 7.95 0.16 0.00 13.62 2.00 0.00 7.92 0.17 0.00
13.78 2.00 0.00 7.90 0.16 0.00 13.94 2.00 0.00 7.88 0.16 0.00
14.11 2.00 0.00 7.85 0.17 0.00 14.27 2.00 0.00 7.83 0.16 0.00
14.44 2.00 0.00 7.80 0.17 0.00 14.60 2.00 0.00 7.77 0.16 0.00
14.76 2.00 0.00 7.75 0.16 0.00 14.93 2.00 0.00 7.72 0.17 0.00
15.09 2.00 0.00 7.70 0.16 0.00 15.26 2.00 0.00 7.67 0.17 0.00
15.42 2.00 0.00 7.65 0.16 0.00 15.58 2.00 0.00 7.63 0.16 0.00
15.75 2.00 0.00 7.60 0.17 0.00 15.91 2.00 0.00 7.58 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS Fu W, d: LPI Depth FS Fu W, d; LPI
(ft) (ft)
16.08 2.00 0.00 7.55 0.17 0.00 16.24 2.00 0.00 7.53 0.16 0.00
16.40 2.00 0.00 7.50 0.16 0.00 16.57 0.27 0.73 7.47 0.17 0.28
16.73 0.27 0.73 7.45 0.16 0.27 16.90 2.00 0.00 7.42 0.17 0.00
17.06 2.00 0.00 7.40 0.16 0.00 17.23 2.00 0.00 7.37 0.17 0.00
17.39 2.00 0.00 7.35 0.16 0.00 17.55 2.00 0.00 7.33 0.16 0.00
17.72 2.00 0.00 7.30 0.17 0.00 17.88 2.00 0.00 7.28 0.16 0.00
18.05 2.00 0.00 7.25 0.17 0.00 18.21 2.00 0.00 7.22 0.16 0.00
18.37 2.00 0.00 7.20 0.16 0.00 18.54 2.00 0.00 7.17 0.17 0.00
18.70 2.00 0.00 7.15 0.16 0.00 18.87 2.00 0.00 7.12 0.17 0.00
19.03 2.00 0.00 7.10 0.16 0.00 19.19 2.00 0.00 7.08 0.16 0.00
19.36 1.70 0.00 7.05 0.17 0.00 19.52 1.56 0.00 7.03 0.16 0.00
19.69 1.67 0.00 7.00 0.17 0.00 19.85 2.00 0.00 6.97 0.16 0.00
20.01 2.00 0.00 6.95 0.16 0.00 20.18 2.00 0.00 6.92 0.17 0.00
20.34 2.00 0.00 6.90 0.16 0.00 20.51 2.00 0.00 6.87 0.17 0.00
20.67 1.97 0.00 6.85 0.16 0.00 20.83 1.35 0.00 6.83 0.16 0.00
21.00 2.00 0.00 6.80 0.17 0.00 21.16 2.00 0.00 6.78 0.16 0.00
21.33 2.00 0.00 6.75 0.17 0.00 21.49 2.00 0.00 6.72 0.16 0.00
21.65 2.00 0.00 6.70 0.16 0.00 21.82 2.00 0.00 6.67 0.17 0.00
21.98 2.00 0.00 6.65 0.16 0.00 22.15 2.00 0.00 6.62 0.17 0.00
22.31 2.00 0.00 6.60 0.16 0.00 22.47 2.00 0.00 6.58 0.16 0.00
22.64 2.00 0.00 6.55 0.17 0.00 22.80 2.00 0.00 6.53 0.16 0.00
22.97 2.00 0.00 6.50 0.17 0.00 23.13 2.00 0.00 6.47 0.16 0.00
23.30 2.00 0.00 6.45 0.17 0.00 23.46 2.00 0.00 6.42 0.16 0.00
23.62 2.00 0.00 6.40 0.16 0.00 23.79 2.00 0.00 6.37 0.17 0.00
23.95 2.00 0.00 6.35 0.16 0.00 24.12 2.00 0.00 6.32 0.17 0.00
24.28 2.00 0.00 6.30 0.16 0.00 24.44 2.00 0.00 6.28 0.16 0.00
24.61 2.00 0.00 6.25 0.17 0.00 24.77 2.00 0.00 6.23 0.16 0.00
24.94 2.00 0.00 6.20 0.17 0.00 25.10 2.00 0.00 6.17 0.16 0.00
25.26 2.00 0.00 6.15 0.16 0.00 25.43 2.00 0.00 6.12 0.17 0.00
25.59 2.00 0.00 6.10 0.16 0.00 25.76 2.00 0.00 6.07 0.17 0.00
25.92 2.00 0.00 6.05 0.16 0.00 26.08 2.00 0.00 6.03 0.16 0.00
26.25 2.00 0.00 6.00 0.17 0.00 26.41 2.00 0.00 5.98 0.16 0.00
26.58 2.00 0.00 5.95 0.17 0.00 26.74 2.00 0.00 5.92 0.16 0.00
26.90 2.00 0.00 5.90 0.16 0.00 27.07 2.00 0.00 5.87 0.17 0.00
27.23 2.00 0.00 5.85 0.16 0.00 27.40 2.00 0.00 5.82 0.17 0.00
27.56 2.00 0.00 5.80 0.16 0.00 27.72 2.00 0.00 5.78 0.16 0.00
27.89 2.00 0.00 5.75 0.17 0.00 28.05 2.00 0.00 5.73 0.16 0.00
28.22 2.00 0.00 5.70 0.17 0.00 28.38 2.00 0.00 5.67 0.16 0.00
28.54 2.00 0.00 5.65 0.16 0.00 28.71 2.00 0.00 5.62 0.17 0.00
28.87 2.00 0.00 5.60 0.16 0.00 29.04 2.00 0.00 5.57 0.17 0.00
29.20 2.00 0.00 5.55 0.16 0.00 29.36 2.00 0.00 5.53 0.16 0.00
29.53 2.00 0.00 5.50 0.17 0.00 29.69 2.00 0.00 5.48 0.16 0.00
29.86 2.00 0.00 5.45 0.17 0.00 30.02 2.00 0.00 5.42 0.16 0.00
30.19 2.00 0.00 5.40 0.17 0.00 30.35 2.00 0.00 5.37 0.16 0.00
30.51 2.00 0.00 5.35 0.16 0.00 30.68 2.00 0.00 5.32 0.17 0.00
30.84 2.00 0.00 5.30 0.16 0.00 31.01 2.00 0.00 5.27 0.17 0.00
31.17 2.00 0.00 5.25 0.16 0.00 31.33 2.00 0.00 5.23 0.16 0.00
31.50 2.00 0.00 5.20 0.17 0.00 31.66 2.00 0.00 5.18 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS Fu W, d: LPI Depth FS Fu W, d; LPI
(ft) (ft)
31.83 2.00 0.00 5.15 0.17 0.00 31.99 2.00 0.00 5.12 0.16 0.00
32.15 2.00 0.00 5.10 0.16 0.00 32.32 2.00 0.00 5.07 0.17 0.00
32.48 2.00 0.00 5.05 0.16 0.00 32.65 1.03 0.00 5.02 0.17 0.00
32.81 2.00 0.00 5.00 0.16 0.00 32.97 2.00 0.00 4.98 0.16 0.00
33.14 2.00 0.00 4.95 0.17 0.00 33.30 2.00 0.00 4.93 0.16 0.00
33.47 2.00 0.00 4.90 0.17 0.00 33.63 2.00 0.00 4.87 0.16 0.00
33.79 2.00 0.00 4.85 0.16 0.00 33.96 2.00 0.00 4.82 0.17 0.00
34.12 2.00 0.00 4.80 0.16 0.00 34.29 2.00 0.00 4.77 0.17 0.00
34.45 2.00 0.00 4.75 0.16 0.00 34.61 2.00 0.00 4.73 0.16 0.00
34.78 2.00 0.00 4.70 0.17 0.00 34.94 2.00 0.00 4.68 0.16 0.00
35.11 2.00 0.00 4.65 0.17 0.00 35.27 2.00 0.00 4.62 0.16 0.00
35.43 2.00 0.00 4.60 0.16 0.00 35.60 2.00 0.00 4.57 0.17 0.00
35.76 2.00 0.00 4.55 0.16 0.00 35.93 2.00 0.00 4.52 0.17 0.00
36.09 1.06 0.00 4.50 0.16 0.00 36.26 2.00 0.00 4.47 0.17 0.00
36.42 2.00 0.00 4.45 0.16 0.00 36.58 2.00 0.00 4.43 0.16 0.00
36.75 2.00 0.00 4.40 0.17 0.00 36.91 2.00 0.00 4.37 0.16 0.00
37.08 2.00 0.00 4.35 0.17 0.00 37.24 2.00 0.00 4.32 0.16 0.00
37.40 2.00 0.00 4.30 0.16 0.00 37.57 2.00 0.00 4.27 0.17 0.00
37.73 2.00 0.00 4.25 0.16 0.00 37.90 2.00 0.00 4.22 0.17 0.00
38.06 2.00 0.00 4.20 0.16 0.00 38.22 2.00 0.00 4.18 0.16 0.00
38.39 2.00 0.00 4.15 0.17 0.00 38.55 2.00 0.00 4.12 0.16 0.00
38.72 2.00 0.00 4.10 0.17 0.00 38.88 2.00 0.00 4.07 0.16 0.00
39.04 2.00 0.00 4.05 0.16 0.00 39.21 2.00 0.00 4.02 0.17 0.00
39.37 2.00 0.00 4.00 0.16 0.00 39.54 2.00 0.00 3.97 0.17 0.00
39.70 2.00 0.00 3.95 0.16 0.00 39.86 2.00 0.00 3.93 0.16 0.00
40.03 2.00 0.00 3.90 0.17 0.00 40.19 2.00 0.00 3.88 0.16 0.00
40.36 2.00 0.00 3.85 0.17 0.00 40.52 2.00 0.00 3.82 0.16 0.00
40.68 2.00 0.00 3.80 0.16 0.00 40.85 2.00 0.00 3.77 0.17 0.00
41.01 2.00 0.00 3.75 0.16 0.00 41.18 2.00 0.00 3.72 0.17 0.00
41.34 2.00 0.00 3.70 0.16 0.00 41.50 2.00 0.00 3.68 0.16 0.00
41.67 2.00 0.00 3.65 0.17 0.00 41.83 2.00 0.00 3.63 0.16 0.00
42.00 2.00 0.00 3.60 0.17 0.00 42.16 2.00 0.00 3.57 0.16 0.00
42.32 2.00 0.00 3.55 0.16 0.00 42.49 2.00 0.00 3.52 0.17 0.00
42.65 2.00 0.00 3.50 0.16 0.00 42.82 2.00 0.00 3.47 0.17 0.00
42.98 2.00 0.00 3.45 0.16 0.00 43.15 2.00 0.00 3.42 0.17 0.00
43.31 2.00 0.00 3.40 0.16 0.00 43.47 2.00 0.00 3.38 0.16 0.00
43.64 2.00 0.00 3.35 0.17 0.00 43.80 2.00 0.00 3.32 0.16 0.00
43.97 2.00 0.00 3.30 0.17 0.00 44.13 2.00 0.00 3.27 0.16 0.00
44.29 1.10 0.00 3.25 0.16 0.00 44.46 1.40 0.00 3.22 0.17 0.00
44.62 2.00 0.00 3.20 0.16 0.00 44.79 2.00 0.00 3.17 0.17 0.00
44.95 2.00 0.00 3.15 0.16 0.00 45.11 2.00 0.00 3.13 0.16 0.00
45.28 2.00 0.00 3.10 0.17 0.00 45.44 2.00 0.00 3.07 0.16 0.00
45.61 2.00 0.00 3.05 0.17 0.00 45.77 2.00 0.00 3.02 0.16 0.00
45.93 2.00 0.00 3.00 0.16 0.00 46.10 2.00 0.00 2.97 0.17 0.00
46.26 1.51 0.00 2.95 0.16 0.00 46.43 0.81 0.19 2.92 0.17 0.03
46.59 2.00 0.00 2.90 0.16 0.00 46.75 2.00 0.00 2.88 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d; LPI Depth FS F W, d; LPI
(ft) (ft)

Overall liquefaction potential: 0.58

LPI = 0.00 - Liquefaction risk very low

LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Abbreviations

FS:  Calculated factor of safety for test point

FL: 1-FS

wz:  Function value of the extend of soil liquefaction according to depth
d,;:  Layer thickness (ft)

LPI: Liquefaction potential index value for test point
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CPT name: CPT-1
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Abbreviations

Qe
I:
FS:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain
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CPT name: CPT-1

:: Post-earthquake settlement due to soil liquefaction ::

Depth Qn,cs FS ey (%) DF Settlement Depth Qin,es FS ey (%) DF Settlement
(ft) (in) (ft) (in)
13.12 92.29 2.00 0.00 1.00 0.00 13.29 90.14 2.00 0.00 1.00 0.00
13.45 87.03 2.00 0.00 1.00 0.00 13.62 83.86 2.00 0.00 1.00 0.00
13.78 83.49 2.00 0.00 1.00 0.00 13.94 82.58 2.00 0.00 1.00 0.00
14.11 79.03 2.00 0.00 1.00 0.00 14.27 75.53 2.00 0.00 1.00 0.00
14.44 70.99 2.00 0.00 1.00 0.00 14.60 74.05 2.00 0.00 1.00 0.00
14.76 77.24 2.00 0.00 1.00 0.00 14.93 78.00 2.00 0.00 1.00 0.00
15.09 71.86 2.00 0.00 1.00 0.00 15.26 65.07 2.00 0.00 1.00 0.00
15.42 57.16 2.00 0.00 1.00 0.00 15.58 52.54 2.00 0.00 1.00 0.00
15.75 47.21 2.00 0.00 1.00 0.00 15.91 47.27 2.00 0.00 1.00 0.00
16.08 47.20 2.00 0.00 1.00 0.00 16.24 46.70 2.00 0.00 1.00 0.00
16.40 45.84 2.00 0.00 1.00 0.00 16.57 45.06 0.27 4.49 1.00 0.09
16.73 44.91 0.27 4.51 1.00 0.09 16.90 55.05 2.00 0.00 1.00 0.00
17.06 83.52 2.00 0.00 1.00 0.00 17.23 120.12 2.00 0.00 1.00 0.00
17.39 162.42 2.00 0.00 1.00 0.00 17.55 196.24 2.00 0.00 1.00 0.00
17.72 249.52 2.00 0.00 1.00 0.00 17.88 305.10 2.00 0.00 1.00 0.00
18.05 362.43 2.00 0.00 1.00 0.00 18.21 411.40 2.00 0.00 1.00 0.00
18.37 468.34 2.00 0.00 1.00 0.00 18.54 448.39 2.00 0.00 1.00 0.00
18.70 393.10 2.00 0.00 1.00 0.00 18.87 294.43 2.00 0.00 1.00 0.00
19.03 229.26 2.00 0.00 1.00 0.00 19.19 195.04 2.00 0.00 1.00 0.00
19.36 175.98 1.70 0.00 1.00 0.00 19.52 170.29 1.56 0.00 1.00 0.00
19.69 175.25 1.67 0.00 1.00 0.00 19.85 200.89 2.00 0.00 1.00 0.00
20.01 233.95 2.00 0.00 1.00 0.00 20.18 253.19 2.00 0.00 1.00 0.00
20.34 245.51 2.00 0.00 1.00 0.00 20.51 219.87 2.00 0.00 1.00 0.00
20.67 187.73 1.97 0.00 1.00 0.00 20.83 162.15 1.35 0.21 1.00 0.00
21.00 146.72 2.00 0.00 1.00 0.00 21.16 127.72 2.00 0.00 1.00 0.00
21.33 121.14 2.00 0.00 1.00 0.00 21.49 114.94 2.00 0.00 1.00 0.00
21.65 115.88 2.00 0.00 1.00 0.00 21.82 116.57 2.00 0.00 1.00 0.00
21.98 118.55 2.00 0.00 1.00 0.00 22.15 121.14 2.00 0.00 1.00 0.00
22.31 118.49 2.00 0.00 1.00 0.00 22.47 117.90 2.00 0.00 1.00 0.00
22.64 118.65 2.00 0.00 1.00 0.00 22.80 125.29 2.00 0.00 1.00 0.00
22.97 134.25 2.00 0.00 1.00 0.00 23.13 138.96 2.00 0.00 1.00 0.00
23.30 137.75 2.00 0.00 1.00 0.00 23.46 131.48 2.00 0.00 1.00 0.00
23.62 126.33 2.00 0.00 1.00 0.00 23.79 122.42 2.00 0.00 1.00 0.00
23.95 116.11 2.00 0.00 1.00 0.00 24.12 109.86 2.00 0.00 1.00 0.00
24.28 105.49 2.00 0.00 1.00 0.00 24.44 104.32 2.00 0.00 1.00 0.00
24.61 102.74 2.00 0.00 1.00 0.00 24.77 100.90 2.00 0.00 1.00 0.00
24.94 102.36 2.00 0.00 1.00 0.00 25.10 105.50 2.00 0.00 1.00 0.00
25.26 110.07 2.00 0.00 1.00 0.00 25.43 111.27 2.00 0.00 1.00 0.00
25.59 109.38 2.00 0.00 1.00 0.00 25.76 106.11 2.00 0.00 1.00 0.00
25.92 102.77 2.00 0.00 1.00 0.00 26.08 100.94 2.00 0.00 1.00 0.00
26.25 98.96 2.00 0.00 1.00 0.00 26.41 96.94 2.00 0.00 1.00 0.00
26.58 96.90 2.00 0.00 1.00 0.00 26.74 96.63 2.00 0.00 1.00 0.00
26.90 99.83 2.00 0.00 1.00 0.00 27.07 102.87 2.00 0.00 1.00 0.00
27.23 109.09 2.00 0.00 1.00 0.00 27.40 126.19 2.00 0.00 1.00 0.00
27.56 147.09 2.00 0.00 1.00 0.00 27.72 158.91 2.00 0.00 1.00 0.00
27.89 154.04 2.00 0.00 1.00 0.00 28.05 134.34 2.00 0.00 1.00 0.00
28.22 115.78 2.00 0.00 1.00 0.00 28.38 104.02 2.00 0.00 1.00 0.00
28.54 100.79 2.00 0.00 1.00 0.00 28.71 99.19 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qn,cs FS ey (%) DF Settlement Depth Qin,es FS ey (%) DF Settlement
(ft) (in) (ft) (in)
28.87 95.62 2.00 0.00 1.00 0.00 29.04 95.06 2.00 0.00 1.00 0.00
29.20 96.07 2.00 0.00 1.00 0.00 29.36 98.84 2.00 0.00 1.00 0.00
29.53 105.04 2.00 0.00 1.00 0.00 29.69 108.18 2.00 0.00 1.00 0.00
29.86 110.05 2.00 0.00 1.00 0.00 30.02 103.90 2.00 0.00 1.00 0.00
30.19 103.90 2.00 0.00 1.00 0.00 30.35 105.14 2.00 0.00 1.00 0.00
30.51 111.20 2.00 0.00 1.00 0.00 30.68 114.04 2.00 0.00 1.00 0.00
30.84 119.52 2.00 0.00 1.00 0.00 31.01 126.90 2.00 0.00 1.00 0.00
31.17 137.18 2.00 0.00 1.00 0.00 31.33 149.69 2.00 0.00 1.00 0.00
31.50 161.01 2.00 0.00 1.00 0.00 31.66 169.17 2.00 0.00 1.00 0.00
31.83 169.75 2.00 0.00 1.00 0.00 31.99 162.17 2.00 0.00 1.00 0.00
32.15 153.18 2.00 0.00 1.00 0.00 32.32 148.34 2.00 0.00 1.00 0.00
32.48 153.90 2.00 0.00 1.00 0.00 32.65 155.26 1.03 0.59 1.00 0.01
32.81 149.35 2.00 0.00 1.00 0.00 32.97 134.97 2.00 0.00 1.00 0.00
33.14 121.54 2.00 0.00 1.00 0.00 33.30 114.58 2.00 0.00 1.00 0.00
33.47 112.09 2.00 0.00 1.00 0.00 33.63 111.21 2.00 0.00 1.00 0.00
33.79 110.42 2.00 0.00 1.00 0.00 33.96 113.49 2.00 0.00 1.00 0.00
34.12 120.85 2.00 0.00 1.00 0.00 34.29 129.84 2.00 0.00 1.00 0.00
34.45 146.20 2.00 0.00 1.00 0.00 34.61 156.45 2.00 0.00 1.00 0.00
34.78 163.30 2.00 0.00 1.00 0.00 34.94 155.63 2.00 0.00 1.00 0.00
35.11 151.06 2.00 0.00 1.00 0.00 35.27 149.88 2.00 0.00 1.00 0.00
35.43 153.68 2.00 0.00 1.00 0.00 35.60 158.61 2.00 0.00 1.00 0.00
35.76 162.78 2.00 0.00 1.00 0.00 35.93 163.80 2.00 0.00 1.00 0.00
36.09 158.07 1.06 0.41 1.00 0.01 36.26 147.04 2.00 0.00 1.00 0.00
36.42 136.50 2.00 0.00 1.00 0.00 36.58 128.67 2.00 0.00 1.00 0.00
36.75 123.60 2.00 0.00 1.00 0.00 36.91 118.27 2.00 0.00 1.00 0.00
37.08 117.37 2.00 0.00 1.00 0.00 37.24 118.51 2.00 0.00 1.00 0.00
37.40 121.68 2.00 0.00 1.00 0.00 37.57 121.33 2.00 0.00 1.00 0.00
37.73 118.81 2.00 0.00 1.00 0.00 37.90 115.27 2.00 0.00 1.00 0.00
38.06 113.02 2.00 0.00 1.00 0.00 38.22 110.72 2.00 0.00 1.00 0.00
38.39 109.45 2.00 0.00 1.00 0.00 38.55 109.14 2.00 0.00 1.00 0.00
38.72 113.66 2.00 0.00 1.00 0.00 38.88 120.23 2.00 0.00 1.00 0.00
39.04 128.73 2.00 0.00 1.00 0.00 39.21 134.86 2.00 0.00 1.00 0.00
39.37 140.05 2.00 0.00 1.00 0.00 39.54 149.59 2.00 0.00 1.00 0.00
39.70 159.96 2.00 0.00 1.00 0.00 39.86 169.78 2.00 0.00 1.00 0.00
40.03 175.11 2.00 0.00 1.00 0.00 40.19 179.34 2.00 0.00 1.00 0.00
40.36 183.56 2.00 0.00 1.00 0.00 40.52 185.61 2.00 0.00 1.00 0.00
40.68 183.77 2.00 0.00 1.00 0.00 40.85 176.52 2.00 0.00 1.00 0.00
41.01 165.22 2.00 0.00 1.00 0.00 41.18 156.62 2.00 0.00 1.00 0.00
41.34 154.83 2.00 0.00 1.00 0.00 41.50 160.43 2.00 0.00 1.00 0.00
41.67 169.70 2.00 0.00 1.00 0.00 41.83 178.76 2.00 0.00 1.00 0.00
42.00 185.92 2.00 0.00 1.00 0.00 42.16 189.21 2.00 0.00 1.00 0.00
42.32 189.48 2.00 0.00 1.00 0.00 42.49 182.21 2.00 0.00 1.00 0.00
42.65 166.36 2.00 0.00 1.00 0.00 42.82 151.67 2.00 0.00 1.00 0.00
42.98 148.55 2.00 0.00 1.00 0.00 43.15 156.82 2.00 0.00 1.00 0.00
43.31 164.21 2.00 0.00 1.00 0.00 43.47 161.59 2.00 0.00 1.00 0.00
43.64 152.64 2.00 0.00 1.00 0.00 43.80 144.09 2.00 0.00 1.00 0.00
43.97 145.26 2.00 0.00 1.00 0.00 44.13 153.97 2.00 0.00 1.00 0.00
44.29 160.81 1.10 0.40 1.00 0.01 44.46 176.38 1.40 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(ft)
44.62
44.95
45.28
45.61
45.93
46.26
46.59

Qtn,cs

206.71
259.25
256.34
254.44
232.78
181.06
-1.00

Abbreviations
Equivalent clean sand normalized cone resistance

Qtn,cs:

FS:

ey (%):

DF:
Settlement:

Factor of safety against liquefaction
Post-liquefaction volumentric strain
e, depth weighting factor
Calculated settlement

FS

2.00
2.00
2.00
2.00
2.00
1.51
2.00

e, (%)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Settlement
(in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Depth

(ft)

44.79
45.11
45.44
45.77
46.10
46.43
46.75

Qtn,cs

237.20
258.89
253.74
248.57
229.34
140.95
-1.00

FS

2.00
2.00
2.00
2.00
2.00
0.81
2.00

e, (%)

0.00
0.00
0.00
0.00
0.00
1.23
0.00

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Settlement

(i)

0.00
0.00
0.00
0.00
0.00
0.03
0.00

Total estimated settlement: 0.23
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:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

0.33
0.49
0.66
0.82
0.98
1.15
1.31
1.48
1.64
1.80
1.97
2.13
2.30
2.46
2.62
2.79
2.95
3.12
3.28
3.45
3.61
3.77
3.94
4.10
4.27
4.43
4.59
4.76
4.92
5.09
5.25
541
5.58
5.74
5.91
6.07
6.23
6.40
6.56
6.73
6.89
7.05
7.22
7.38
7.55
7.71
7.87
8.04

e
(tsf)
428.10
314.15
180.67
111.10
66.83
41.43
35.35
38.52
41.94
41.72
39.13
35.62
31.78
28.48
26.25
25.62
26.03
27.30
28.30
29.37
29.74
30.37
30.17
29.33
28.50
27.87
28.27
28.17
29.70
30.97
32.17
31.80
31.03
30.87
30.84
30.57
29.44
29.31
29.45
30.49
30.62
31.02
31.25
31.35
30.95
30.22
29.72
29.65

Qtn

687.77
504.69
290.22
178.41
107.27
66.46
56.67
61.75
67.23
66.85
62.67
57.02
50.83
45.52
41.92
40.90
41.54
43.56
45.16
46.86
47.43
48.44
48.09
46.73
45.38
44.34
44.98
44.79
47.25
49.27
51.18
50.57
49.32
49.04
48.97
48.53
46.69
46.47
46.68
48.33
48.53
49.16
49.52
49.66
49.00
47.80
46.99
46.86

Ke

1.00
1.00
1.00
1.02
1.29
1.95
2.46
2.49
2.39
2.37
241
2.48
2.64
2.77
2.91
2.99
3.07
3.14
3.23
3.24
3.25
3.17
3.15
3.15
3.16
3.29
3.40
3.62
3.50
3.38
3.24
3.28
3.33
3.26
3.22
3.21
3.35
3.32
3.26
3.13
3.12
3.16
3.18
3.17
3.18
3.17
3.13
2.99

Qtn,cs

687.77
504.69
290.22
181.73
138.71
129.27
139.46
153.50
160.47
158.53
151.15
141.63
134.09
125.92
121.98
122.37
127.38
136.69
145.70
151.98
154.02
153.60
151.47
147.40
143.23
146.05
152.80
161.96
165.26
166.54
165.72
165.98
164.35
160.07
157.88
155.82
156.61
154.44
152.06
151.37
151.29
155.56
157.65
157.59
155.63
151.59
147.30
140.25

L

0.68
0.92
1.33
1.67
1.99
2.30
2.44
2.44
2.42
241
2.42
2.44
2.47
2.50
2.53
2.54
2.56
2.57
2.58
2.59
2.59
2.57
2.57
2.57
2.57
2.59
2.61
2.65
2.63
2.61
2.59
2.59
2.60
2.59
2.58
2.58
2.60
2.60
2.59
2.57
2.56
2.57
2.58
2.57
2.57
2.57
2.57
2.54

Su(liq)/Olv

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Su(peak)/clv

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

8.20

8.37

8.53

8.69

8.86

9.02

9.19

9.35

9.51

9.68

9.84

10.01
10.17
10.34
10.50
10.66
10.83
10.99
11.16
11.32
11.48
11.65
11.81
11.98
12.14
12.30
12.47
12.63
12.80
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44
14.60
14.76
14.93
15.09
15.26
15.42
15.58
15.75
15.91

e
(tsf)
29.22
28.12
26.75
25.51
24.65
24.25
23.81
23.54
23.14
22.98
22.34
21.41
20.51
20.11
19.87
19.90
20.10
20.37
20.47
20.20
19.96
19.73
19.30
18.29
16.55
15.08
14.07
15.88
17.02
16.59
13.71
11.13
10.20
10.57
11.61
13.12
13.35
13.32
14.83
15.43
15.53
14.05
12.54
10.84
9.14
8.34
8.07
7.41

Qtn

46.15
44.37
42.16
40.15
38.74
38.09
37.37
36.93
36.27
35.91
34.39
32.47
30.66
29.71
29.02
28.84
28.78
28.83
28.63
27.98
27.33
26.59
25.62
23.96
21.57
19.48
17.98
19.91
20.96
20.17
16.59
13.31
12.03
12.43
13.66
15.36
15.52
15.36
16.97
17.62
17.69
15.93
14.07
11.99
9.92
8.93
8.54
7.75

Ke

2.94
2.96
3.02
3.05
3.18
3.38
3.60
3.64
3.65
3.54
3.53
3.57
3.59
3.70
3.78
3.98
4.06
4.12
4.22
4.40
4.49
4.40
4.35
4.44
5.10
5.67
6.15
5.20
4.61
4.64
5.56
6.77
7.23
6.74
6.11
5.38
5.09
4.92
4.18
4.20
4.37
4.90
5.11
5.43
5.76
5.88
5.53
6.10

Qtn,cs

135.68
131.39
127.13
122.65
123.22
128.83
134.35
134.55
132.27
127.00
121.32
115.80
110.15
109.97
109.66
114.93
116.95
118.87
120.84
123.10
122.69
117.05
111.53
106.33
109.99
110.54
110.58
103.47
96.55
93.57
92.29
90.14
87.03
83.86
83.49
82.58
79.03
75.53
70.99
74.05
77.24
78.00
71.86
65.07
57.16
52.54
47.21
47.27

(continued)

L

2.53
2.54
2.55
2.55
2.58
2.61
2.64
2.65
2.65
2.63
2.63
2.64
2.64
2.66
2.67
2.70
2.71
2.72
2.73
2.75
2.76
2.75
2.75
2.76
2.84
2.90
2.94
2.85
2.78
2.78
2.89
3.00
3.04
3.00
2.94
2.87
2.84
2.82
2.73
2.73
2.75
2.81
2.84
2.87
2.91
2.92
2.88
2.94

Su(liq)/Olv

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
1.19
0.95
0.86
0.89
0.98
1.11
1.12
1.11
1.24
1.29
1.29
1.15
1.02
0.24
0.24
0.12
0.12
0.12

Su(peak)/clv

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
1.19
0.95
0.86
0.89
0.98
111
1.12
111
1.24
1.29
1.29
1.15
1.02
0.86
0.71
0.64
0.61
0.55
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

16.08
16.24
16.40
16.57
16.73
16.90
17.06
17.23
17.39
17.55
17.72
17.88
18.05
18.21
18.37
18.54
18.70
18.87
19.03
19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21.00
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.80
22.97
23.13
23.30
23.46
23.62
23.79

e
(tsf)
6.97
9.36

11.70
14.05
14.52
12.95
12.04
16.63
29.82
52.18
82.90
120.52
194.03
282.05
329.32
306.39
222.79
172.30
126.02
110.08
95.40
104.11
106.14
105.30
119.25
124.61
121.37
92.65
74.87
57.13
43.06
36.12
31.55
32.94
30.56
32.46
31.61
33.03
34.64
35.53
37.26
36.74
37.40
36.52
35.26
35.08
35.59
36.75

Qtn

7.20
9.86
12.41
14.93
15.38
13.74
12.89
18.12
32.89
57.21
90.25
130.16
206.67
296.22
344.15
319.14
232.51
178.50
129.96
112.81
97.30
105.50
107.15
106.24
120.02
124.95
121.11
91.99
73.84
55.92
41.75
34.69
30.03
31.24
28.79
30.50
29.55
30.79
32.20
3291
34.42
33.78
34.26
33.27
31.93
31.62
31.97
32.91

Ke

6.55
4.74
3.69
3.02
2.92
4.01
6.48
6.63
4.94
3.43
2.76
2.34
1.75
1.39
1.36
1.40
1.69
1.65
1.76
1.73
1.81
1.61
1.64
1.89
1.95
2.03
2.03
2.39
2.54
2.90
3.51
3.68
4.03
3.68
4.02
3.82
4.01
3.93
3.68
3.58
3.45
3.71
3.92
4.18
4.31
4.16
3.95
3.72

Qtn,cs

47.20
46.70
45.84
45.06
44.91
55.05
83.52
120.12
162.42
196.24
249.52
305.10
362.43
411.40
468.34
448.39
393.10
294.43
229.26
195.04
175.98
170.29
175.25
200.89
233.95
253.19
245.51
219.87
187.73
162.15
146.72
127.72
121.14
114.94
115.88
116.57
118.55
121.14
118.49
117.90
118.65
125.29
134.25
138.96
137.75
131.48
126.33
122.42

(continued)

L

2.98
2.79
2.66
2.55
2.53
2.70
2.98
2.99
2.82
2.62
2.50
241
2.23
2.06
2.04
2.07
2.21
2.19
2.24
2.22
2.25
2.18
2.19
2.28
2.30
2.32
2.32
2.42
2.45
2.53
2.63
2.66
2.71
2.65
2.70
2.68
2.70
2.69
2.65
2.64
2.62
2.66
2.69
2.72
2.74
2.72
2.69
2.66

Su(liq)/Olv

0.12
0.12
0.12
0.05
0.05
0.12
0.92
1.29
2.37
4.19
0.81
0.86
0.93
0.99
1.02
1.01
0.95
0.91
0.86
0.84
0.82
0.83
0.84
0.84
0.85
0.86
0.85
0.82
0.79
0.75
3.00
2.49
2.16
2.24
2.07
2.19
2.12
2.21
2.31
2.36
2.46
242
2.45
2.38
2.28
2.26
2.28
2.35

Su(peak)/clv

0.51
0.71
0.91
0.59
0.59
1.00
0.92
1.29
2.37
4.19
0.81
0.86
0.93
0.99
1.02
1.01
0.95
0.91
0.86
0.84
0.82
0.83
0.84
0.84
0.85
0.86
0.85
0.82
0.79
0.75
3.00
2.49
2.16
2.24
2.07
2.19
2.12
2.21
2.31
2.36
2.46
2.42
2.45
2.38
2.28
2.26
2.28
2.35
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

23.95
24.12
24.28
24.44
24.61
24.77
24.94
25.10
25.26
25.43
25.59
25.76
25.92
26.08
26.25
26.41
26.58
26.74
26.90
27.07
27.23
27.40
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.20
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
31.50
31.66

e
(tsf)
35.70
33.87
31.15
29.17
28.13
27.68
28.31
29.19
30.56
31.40
31.46
30.54
29.62
29.31
29.33
29.43
29.18
29.56
30.42
31.37
32.47
35.89
45.03
52.52
51.91
41.99
32.94
29.32
28.37
27.51
27.23
28.61
30.59
32.33
33.20
32.85
31.29
30.30
29.78
30.49
30.29
35.31
40.12
46.21
49.30
54.17
59.94
63.55

Qtn

31.80
29.98
27.34
25.41
24.35
23.84
24.31
25.00
26.13
26.77
26.73
25.80
24.88
24.51
24.44
24.44
24.12
24.36
25.01
25.73
26.56
29.36
37.10
43.41
42.73
34.08
26.24
23.10
22.22
21.40
21.11
22.20
23.79
25.16
25.74
25.33
23.90
23.02
22.49
22.99
22.68
26.72
30.55
35.40
37.70
41.43
45.87
48.56

Ke

3.65
3.66
3.86
4.11
4.22
4.23
4.21
4.22
4.21
4.16
4.09
4.11
4.13
4.12
4.05
3.97
4.02
3.97
3.99
4.00
4.11
4.30
3.96
3.66
3.61
3.94
4.41
4.50
4.54
4.63
4.53
4.28
4.04
3.93
4.08
4.27
4.61
4.51
4.62
4.57
4.90
4.27
3.91
3.58
3.64
3.61
3.51
3.48

Qtn,cs

116.11
109.86
105.49
104.32
102.74
100.90
102.36
105.50
110.07
111.27
109.38
106.11
102.77
100.94
98.96

96.94

96.90

96.63

99.83

102.87
109.09
126.19
147.09
158.91
154.04
134.34
115.78
104.02
100.79
99.19

95.62

95.06

96.07

98.84

105.04
108.18
110.05
103.90
103.90
105.14
111.20
114.04
119.52
126.90
137.18
149.69
161.01
169.17

(continued)

L

2.65
2.65
2.68
2.71
2.73
2.73
2.73
2.73
2.73
2.72
2.71
2.72
2.72
2.72
2.71
2.70
2.70
2.70
2.70
2.70
2.72
2.74
2.70
2.65
2.64
2.69
2.75
2.77
2.77
2.78
2.77
2.74
2.71
2.69
2.71
2.74
2.78
2.77
2.78
2.77
2.81
2.74
2.69
2.64
2.65
2.64
2.63
2.63

Su(liq)/Olv

2.27
2.13
1.95
1.81
1.73
1.70
1.73
1.78
1.86
1.90
1.90
1.83
1.77
1.74
1.73
1.73
1.71
1.72
1.77
1.82
1.88
2.08
2.62
3.06
3.01
2.40
1.86
1.63
1.57
1.51
1.49
1.57
1.68
1.77
1.81
1.79
1.69
1.62
1.59
1.62
1.60
1.88
2.14
2.47
2.63
2.89
3.20
3.38

Su(peak)/clv

2.27
2.13
1.95
1.81
1.73
1.70
1.73
1.78
1.86
1.90
1.90
1.83
1.77
1.74
1.73
1.73
1.71
1.72
1.77
1.82
1.88
2.08
2.62
3.06
3.01
2.40
1.86
1.63
1.57
1.51
1.49
1.57
1.68
1.77
1.81
1.79
1.69
1.62
1.59
1.62
1.60
1.88
2.14
2.47
2.63
2.89
3.20
3.38
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

31.83
31.99
32.15
32.32
32.48
32.65
32.81
32.97
33.14
33.30
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
35.60
35.76
35.93
36.09
36.26
36.42
36.58
36.75
36.91
37.08
37.24
37.40
37.57
37.73
37.90
38.06
38.22
38.39
38.55
38.72
38.88
39.04
39.21
39.37
39.54

e
(tsf)
64.07
60.53
57.17
57.73
60.62
62.57
59.57
53.10
47.44
43.39
41.99
39.63
36.87
34.95
36.56
39.73
46.93
51.67
55.63
57.00
57.69
57.37
57.81
61.30
67.34
70.04
68.76
63.49
57.99
52.68
48.92
45.42
43.34
43.04
44.26
45.07
45.00
43.87
42.26
40.65
40.00
40.81
42.34
44.40
46.07
46.50
44.69
42.74

Qtn

48.77
45.80
43.00
43.36
45.45
46.83
44.33
39.17
34.68
31.42
30.22
28.25
25.99
24.34
25.41
27.66
32.93
36.34
39.16
40.20
40.65
40.28
40.40
42.85
47.28
49.16
48.11
44.11
39.96
35.93
33.04
30.39
28.73
28.38
29.13
29.64
29.53
28.65
27.41
26.18
25.62
26.14
27.08
28.36
29.31
29.39
27.89
26.23

Ke

3.48
3.54
3.56
3.42
3.39
3.32
3.37
3.45
3.50
3.65
3.71
3.94
4.25
4.66
4.76
4.69
4.44
4.30
4.17
3.87
3.72
3.72
3.80
3.70
3.44
3.33
3.29
3.33
3.42
3.58
3.74
3.89
4.09
4.18
4.18
4.09
4.02
4.02
4.12
4.23
4.27
4.18
4.20
4.24
4.39
4.59
5.02
5.70

Qtn,cs

169.75
162.17
153.18
148.34
153.90
155.26
149.35
134.97
121.54
114.58
112.09
111.21
110.42
113.49
120.85
129.84
146.20
156.45
163.30
155.63
151.06
149.88
153.68
158.61
162.78
163.80
158.07
147.04
136.50
128.67
123.60
118.27
117.37
118.51
121.68
121.33
118.81
115.27
113.02
110.72
109.45
109.14
113.66
120.23
128.73
134.86
140.05
149.59

(continued)

L

2.62
2.63
2.64
2.62
2.61
2.60
2.61
2.62
2.63
2.65
2.66
2.69
2.73
2.79
2.80
2.79
2.76
2.74
2.72
2.68
2.66
2.66
2.67
2.66
2.62
2.60
2.59
2.60
2.61
2.64
2.66
2.69
2.71
2.72
2.72
2.71
2.70
2.70
2.72
2.73
2.74
2.72
2.73
2.73
2.75
2.78
2.83
2.90

Su(liq)/Olv

3.39
3.19
2.99
3.01
3.15
0.73
3.07
2.71
2.40
2.18
2.10
1.97
1.82
1.71
1.79
1.94
2.30
2.54
2.73
2.79
2.81
2.79
2.80
2.96
3.25
3.37
0.73
3.02
2.74
2.47
2.28
2.10
1.99
1.97
2.02
2.05
2.04
1.98
1.90
1.81
1.78
1.81
1.87
1.96
2.03
2.05
1.96
1.86

Su(peak)/clv

3.39
3.19
2.99
3.01
3.15
0.73
3.07
2.71
2.40
2.18
2.10
1.97
1.82
1.71
1.79
1.94
2.30
2.54
2.73
2.79
2.81
2.79
2.80
2.96
3.25
3.37
0.73
3.02
2.74
2.47
2.28
2.10
1.99
1.97
2.02
2.05
2.04
1.98
1.90
1.81
1.78
1.81
1.87
1.96
2.03
2.05
1.96
1.86
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-1

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)

39.70
39.86
40.03
40.19
40.36
40.52
40.68
40.85
41.01
41.18
41.34
41.50
41.67
41.83
42.00
42.16
42.32
42.49
42.65
42.82
42.98
43.15
43.31
43.47
43.64
43.80
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
46.10
46.26
46.43
46.59
46.75

e
(tsf)
42.64
45.77
51.26
55.67
58.23
58.19
57.79
55.60
49.52
43.90
40.55
42.52
46.42
51.48
55.48
58.50
61.25
63.55
61.40
55.37
49.87
49.40
57.51
63.32
64.85
61.84
64.38
73.76
87.20
97.13
98.77
110.55
138.27
156.67
154.33
134.63
129.78
126.46
124.91
125.03
134.17
148.74
164.25
174.30

Qtn

25.89
27.83
31.49
34.40
35.99
35.78
35.40
33.86
29.71
25.86
23.63
24.76
27.07
30.24
32.71
34.58
36.32
37.91
36.65
32.72
28.92
28.33
33.53
37.43
38.57
36.62
38.20
44.27
53.22
59.39
59.28
66.14
84.18
96.71
94.85
81.03
77.41
75.10
74.38
74.33
82.76
96.73
-1.00
-1.00

Ke

6.18
6.10
5.56
5.21
5.10
5.19
5.19
5.21
5.56
6.06
6.55
6.48
6.27
5.91
5.68
5.47
5.22
4.81
4.54
4.64
5.14
5.54
4.90
4.32
3.96
3.93
3.80
3.48
3.02
2.97
3.49
3.59
3.08
2.68
2.70
3.13
3.29
3.31
3.13
3.09
2.19
1.46
1.00
1.00

Qtn,cs

159.96
169.78
175.11
179.34
183.56
185.61
183.77
176.52
165.22
156.62
154.83
160.43
169.70
178.76
185.92
189.21
189.48
182.21
166.36
151.67
148.55
156.82
164.21
161.59
152.64
144.09
145.26
153.97
160.81
176.38
206.71
237.20
259.25
258.89
256.34
253.74
254.44
248.57
232.78
229.34
181.06
140.95
-1.00
-1.00

L

2.95
2.94
2.89
2.85
2.84
2.85
2.85
2.85
2.89
2.94
2.98
2.98
2.96
2.92
2.90
2.88
2.85
2.80
2.77
2.78
2.84
2.88
2.81
2.74
2.69
2.69
2.67
2.62
2.55
2.54
2.63
2.64
2.56
2.48
2.49
2.57
2.59
2.60
2.57
2.56
2.37
2.10
-1.00
-1.00

Su(liq)/Olv

1.85
1.98
2.23
242
2.53
2.51
2.49
2.38
2.10
1.84
1.69
1.77
1.93
2.15
2.32
2.44
2.55
2.64
2.54
2.27
2.03
2.00
2.34
2.58
2.63
2.50
2.59
2.98
0.74
0.76
3.99
4.46
0.80
0.82
0.82
0.80
0.79
0.79
0.79
0.79
0.80
0.82
N/A
N/A

Su(peak)/clv

1.85
1.98
2.23
2.42
2.53
2.51
2.49
2.38
2.10
1.84
1.69
1.77
1.93
2.15
2.32
2.44
2.55
2.64
2.54
2.27
2.03
2.00
2.34
2.58
2.63
2.50
2.59
2.98
0.74
0.76
3.99
4.46
0.80
0.82
0.82
0.80
0.79
0.79
0.79
0.79
0.80
0.82
N/A
N/A
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This software is licensed to: TGR Geotechnical, Inc. CPT name: CPT-1

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth e Qtn Ke Qtn,cs I. Su(liq)/olv Su(peak)/olv
(ft) (tsf)

Abbreviations

Qe Total cone resistance
Ke: Cone resistance correction factor due to fines
Qn,cs: Adjusted and corrected cone resistance due to fines
L Soil behavior type index
Sutia)/T'v: Calculated liquefied undrained strength ratio
Su(peak)/O'v: Calculated peak undrained strength ratio
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| TGR Geotechnical, Inc.

EE I NNIORRILE ‘{—’\% 3037 S Harbor Boulevard
nmaﬁuawauauna \ \TE( Santa Ana, CA 92704
= B W W " http://www.tgrgeotech.com

LIQUEFACTION ANALYSIS REPORT

Project title : 22-7499 Solano Solar Location : 4000 Suisun Valley Rd, Fairfield, CA
CPT file : CPT-5
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 13.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthqg.): 13.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.66 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
—_—
2 2 2
4 4 4
6 6 3 6
8 8 8
10 10 e 10
12 12 { 12
14 14 fr‘ 14 During ‘dl‘ulq.
16 16 S 16
18 18 < 18 \‘
20 20 20 l
22 22 C 22 ‘
24 24 d 24 =
=26 > 26 < 26 ==
S ( 28 — 28
s 30 ) 30 N 30
8 32 ( 32 32
34 34 = 34
36 36 36
38 38 38
a0 40 Q, 40
42 42 S 42
44 44 ; 44
46 46 46
48 48 48
50 50 é 50
52 k 52 o 52
54 \ 54 L 54
567 S—— 56 ? 56
58 58 58
0 100 200 300 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 05 1 1.5 2
gt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
w=7/2, sigma’'=1 atm base curve Summary of liquefaction potential
0.8 1 1 1 1 1 1 1 1 1 1 1,000 1 1 T T I N | 1 1 T T

Liquefaction 3

(0]
0.7 ] / - 8
4 - ©
i}
1 o 0
4 7]
0.6 / - 3
- B < 100 E
% ] i 2 ]
24 ] - © ]
N 1 L = i
:t_), 0.5 i / i 8 ]
o ] - &
g 4] &
0.4 O
g oo <o ’/.0 ° i >
(] T (0]
= ] / - N
. - T
L2 03 - 1S
5 / L5
> 4
O 4 / | =
0.2 J/ K
] / - 0.1 1 10
0.1 r Normalized friction ratio (%)
_____,.—--"'""" | Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liq uefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T geometry
L I L L B L BRI B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure
2 2 2 |?
4 4 4
< f
6 6 6
. . < ol
= I
10 10 = 10
12 12 < 12 s
14 14 Z 14 Insitu
<
16 16 =7 16 (
18 18 18
20 20 201
( — '__S- -
22 |\ 22 22
— 1!
24 \ 24 = 241 —
~ 26 ~ 26 -~ ~ 26 — =
28 = 28 = 28
§ 30 ) ‘9 30 < ‘g 30 \’
a3 ‘ 0 3 N— 0 32 {
34 34 < ks
36 36 .4 36 i
38 38 é 38 }
40 40 > 40
3 p s
42 / 42 42 }
“7, 44 % 44 ¢
46 46 46
481 48 % 48 i
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50 \ 50 50|
52 52 < 52 r(,
54 \’ 54 L 54
56 — 56 § 56—
58 58 ——— : : : 58— |
0 100 200 300 0 2 4 6 8 10 0 100 200 300
gt (tsf) Rf (%) u (psi)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 13.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.66 Use fill: No Limit depth applied: No
Depth to water table (insitu): 13.00 ft Fill height: N/A Limit depth: N/A

Depth (ft)

SBT Plot Soil Behaviour Type

—-

Sand

Clay

Organic soil

Clay

dy|silt

15
=
w
e
[a
2
v
q

Depth (ft)

Clay & silty clay

Clay
Clay & silty ¢
Clay & silty ¢
Elgy & q! 7 C

U
<<

o
<

Clay

Q
o,

58 —{m— Very dense/stiff sojfl

2 3 4 é 9101112131415161718
Ic(SBT) SBT (Robertson et al. 1986)
SBT legend
[l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [C] 5. Silty sand to sandy silt  [I] 8. Very stiff sand to
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

Norm. cone resistance

W

Depth (ft)

MY rf

b
/‘_,ﬁhf\_ .

\\
T T T T

0 50 100 150 200
Qtn

ol =
wl
\

—~—

Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,;:  6.50

Peak ground acceleration: 0.66

Depth to water table (insitu): 13.00 ft

Depth (ft)

CPT basic interpretation plots (normalized)

Norm. friction ratio

2
4
6 <
8

>
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Depth (ft)

N
|

0 2 4 6
Fr (%)

Depth to water table (erthg.):
Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

13.00 ft

3

2.60

Based on SBT
No

N/A

Nom. pore pressure ratio

.J-.aﬂ

A/ l/\/-

”\!.AM

Wead

02 0 02 04 06 08 1

Bqg
Fill weight:
Transition detect. applied:
K, applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

No

Yes

Sands only
No

N/A

Depth (ft)

SBTn Plot Norm. Soil Behaviour Type

Sand

Clay

Organic soil

Clay

dy|silt
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w
e
[a
2
v
q
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T
1
Ic (Robertson 1990) SBTn (Robertson 1990)

!
I
2 3 4 0

SBTn legend

[l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [C] 5. Silty sand to sandy silt  [I] 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: TGR Geotechnical, Inc. CPT name: CPT-5

Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistance
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46 46 { 46 46 4'
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58 — 58 e 58 58
T T T | T T T T T T T T T T T T T T T
100 200 300 1 2 3 4 0 50 100 150 200 01 2 3 456 7 8 910 0 50 100 150 200
qt (tsf) Ic (Robertson 1990) Qtn Kc Qtn,cs
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 13.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.66 Use fill: No Limit depth applied: No
Depth to water table (insitu): 13.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

CRR plot

[

Depth (ft)

Input parameters and analysis data

NCEER (1998)
NCEER (1998)
Based on Ic value

Analysis method:

Fines correction method:

Points to test:

0.2 0.4

CRR & CSR

Earthquake magnitude M,;:  6.50
Peak ground acceleration: 0.66
Depth to water table (insitu): 13.00 ft

Depth (ft)

0 0.5
Factor of safety

FS Plot

1

Liquefaction analysis overall plots

1.5

Depth to water table (erthg.): 13.00 ft
Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

3

2.60

Based on SBT
No

N/A

Liquefaction potential

Depth (ft)

Fill weight:

Transition detect. applied:

K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

15 20

N/A

No
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Sands only
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N/A
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. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liquefy

Lateral displacements

0

Displacement (in)
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[l Very high risk
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[] Low risk
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This software is licensed to: TGR Geotechnical, Inc. CPT name: CPT-5

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 13.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.66 Use fill: No Limit depth applied: No
Depth to water table (insitu): 13.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

Check for strength loss plots (Robertson (2010))

Norm. cone resistance Grain char. factor Corrected norm. cone resistance SBTn Index Liquefied Su/Sig'v
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Qtn Kc Qtn,cs Ic (Robertson 1990) Su/Sig'v
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 13.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.66 Use fill: No Limit depth applied: No
Depth to water table (insitu): 13.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Field input data ::

Point ID Depth

(ft)

1 0.33

2 0.49

3 0.66
4 0.82

5 0.98

6 1.15

7 131

8 1.48

9 1.64
10 1.80
11 1.97
12 2.13
13 2.30
14 2.46
15 2.62
16 2.79
17 2.95
18 3.12
19 3.28
20 3.45
21 3.61
22 3.77
23 3.94
24 4.10
25 4.27
26 4.43
27 4.59
28 4.76
29 4.92
30 5.09
31 5.25
32 541
33 5.58
34 5.74
35 5.91
36 6.07
37 6.23
38 6.40
39 6.56
40 6.73
41 6.89
42 7.05
43 7.22
44 7.38
45 7.55
46 7.71
47 7.87
48 8.04

Qe
(tsf)
265.90
166.30
125.00
96.90
60.50
28.00
17.50
11.80
11.70
12.00
13.10
14.40
14.40
13.80
13.60
13.80
14.00
14.60
15.00
14.70
14.40
13.90
13.80
13.90
13.10
12.20
12.30
12.50
12.10
11.80
12.00
11.90
12.40
11.20
10.40
9.70
9.00
8.40
8.00
7.40
6.80
6.40
6.60
6.50
5.90
5.70
5.40
5.40

fs
(tsf)

0.50
0.60
0.50
0.60
0.80
0.70
0.70
0.70
0.50
0.70
0.80
0.90
0.90
0.90
0.90
0.90
1.00
1.00
1.00
1.00
1.00
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.70
0.80
0.80
0.90
0.80
0.70
0.70
0.70
0.60
0.60
0.60
0.50
0.50
0.50
0.40
0.40
0.40
0.40
0.40

u
(tsf)
8.50

20.50
6.40
4.30
3.30
1.40
2.60
7.00
8.50
8.90
9.70
8.00
7.00
6.40
5.70
5.40
4.60
3.80
3.30
3.10
3.30
3.50
3.40
3.60
3.40
2.90
3.50
3.80
3.50
3.50
3.60
4.10
3.30
2.70
3.00
3.30
3.10
2.70
2.80
2.90
2.90
2.40
2.90
2.00
2.00
1.90
1.30
1.40

Fines content
(%)
0.00
0.00
2.00
5.42
11.58
22.68
38.79
48.56
53.95
53.48
54.17
53.43
53.57
54.38
55.00
55.57
55.36
54.96
54.37
54.58
54.95
55.14
54.94
55.75
57.43
59.21
59.92
60.06
59.11
58.91
58.32
59.32
60.33
61.42
63.32
65.68
68.01
70.05
72.10
74.35
76.89
77.55
76.89
76.67
77.56
81.06
82.83
87.30

Unit weight
(pcf)
118.97
118.42
117.98
118.02
117.72
116.70
114.86
113.32
112.98
113.44
114.95
115.68
115.99
115.94
115.91
116.18
116.49
116.81
116.85
116.83
116.53
116.22
115.92
115.88
115.78
115.68
115.64
115.63
115.04
114.70
114.38
115.03
114.97
114.57
113.73
113.21
112.68
112.15
111.60
111.01
110.38
109.82
109.27
108.67
107.96
107.81
107.73
107.55
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Field input data :: (continued)

Point ID

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Depth
(ft)

8.20

8.37

8.53

8.69

8.86

9.02

9.19

9.35

9.51

9.68

9.84
10.01
10.17
10.34
10.50
10.66
10.83
10.99
11.16
11.32
11.48
11.65
11.81
11.98
12.14
12.30
12.47
12.63
12.80
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44
14.60
14.76
14.93
15.09
15.26
15.42
15.58
15.75
15.91

Qe
(tsf)
4.50
4.00
4.00
5.20
5.40
5.10
5.30
5.50
5.20
4.90
4.20
4.20
4.50
4.10
4.40
4.70
5.20
5.10
5.20
5.60
5.70
5.80
6.40
5.70
5.00
4.80
5.50
5.50
5.80
5.70
5.40
5.50
5.70
6.60
6.00
6.30
7.00
7.90
8.80
9.50

10.40

10.80

11.60

11.50

11.80

12.20

12.70

12.70

fs
(tsf)

0.40
0.30
0.30
0.30
0.30
0.40
0.40
0.40
0.40
0.30
0.30
0.30
0.30
0.20
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.40
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.40
0.40
0.40
0.40
0.50
0.50
0.50
0.50
0.50
0.50
0.60
0.60

u
(tsf)
1.30
1.10
1.30
2.00
2.20
1.70
1.70
1.80
1.40
1.70
1.60
1.80
2.30
2.50
3.00
3.30
3.60
3.50
3.60
4.00
4.10
4.10
4.40
4.30
4.30
4.60
5.00
4.60
5.20
5.40
5.90
6.00
6.40
7.00
7.30
7.80
8.30
8.90
9.50

10.90
11.50
10.90
25.00
25.30
25.00
24.80
27.50
24.90

Fines content
(%)
91.02
95.39
89.47
83.56
81.90
83.85
85.67
85.42
84.92
87.94
89.93
91.93
89.65
88.73
87.84
85.78
83.05
81.23
79.96
78.32
76.78
77.01
77.44
80.45
84.21
85.40
83.96
80.81
80.57
81.27
82.54
82.74
78.91
77.54
75.92
77.16
74.27
70.44
65.61
62.97
61.42
59.64
58.09
56.76
56.19
56.07
56.31
59.06

Unit weight
(pcf)
106.68
105.72
105.09
105.33
106.28
106.99
107.65
107.66
106.96
106.05
105.11
105.03
104.16
104.20
104.24
105.29
105.41
105.49
105.55
105.64
105.73
106.61
106.61
106.50
105.50
105.47
105.55
105.69
105.72
105.71
105.67
105.67
105.84
105.91
105.99
106.82
107.74
108.65
108.89
109.70
110.40
111.08
111.18
111.26
111.30
111.85
112.35
112.69
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Field input data :: (continued)

Point ID

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
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

Depth
(ft)

16.08
16.24
16.40
16.57
16.73
16.90
17.06
17.23
17.39
17.55
17.72
17.88
18.05
18.21
18.37
18.54
18.70
18.87
19.03
19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21.00
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.80
22.97
23.13
23.30
23.46
23.62
23.79

Qe
(tsf)
10.90
9.90
9.40
9.90
10.00
9.30
8.50
8.20
8.60
9.70
9.80
8.70
8.50
10.80
10.20
11.30
12.10
11.50
11.60
9.90
9.50
10.20
13.10
12.90
12.30
13.10
11.40
10.40
12.40
13.40
15.40
12.30
9.90
7.70
6.40
6.00
7.10
6.30
5.70
5.40
5.00
5.60
9.20
17.60
26.00
42.00
45.20
43.60

fs
(tsf)

0.60
0.50
0.40
0.40
0.40
0.40
0.30
0.30
0.30
0.30
0.30
0.30
0.40
0.40
0.50
0.60
0.70
0.60
0.50
0.40
0.60
0.70
0.90
0.80
0.70
0.60
0.60
0.70
0.80
0.80
0.70
0.60
0.40
0.20
0.20
0.10
0.10
0.10
0.10
0.10
0.10
0.40
0.90
1.50
1.90
2.10
2.10
2.00

u
(tsf)
22.20
18.20
17.60
19.60
20.70
19.20
18.50
19.70
20.90
22.90
24.10
22.30
24.90
34.60
34.20
33.70
18.40
14.20
13.50
11.60
14.60
15.80
12.30
3.60
2.60
2.60
3.00
4.00
4.70
4.50
4.50
3.70
4.90
5.50
5.80
6.70
7.50
7.90
8.60
9.10
9.60
10.40
12.20
10.00
11.50
20.90
27.20
61.80

Fines content
(%)
61.84
64.46
63.47
61.92
62.19
63.02
64.57
64.04
61.92
59.33
59.29
63.23
63.21
63.81
62.37
64.60
64.46
63.53
63.28
66.42
71.42
71.84
69.14
66.76
64.33
64.40
67.12
70.35
69.52
63.33
61.80
62.00
66.58
70.33
71.43
69.32
65.08
65.97
71.08
75.64
89.51
94.85
81.51
66.03
50.28
41.99
37.42
36.68

Unit weight
(pcf)
112.07
110.90
109.77
109.19
109.19
108.43
107.58
106.74
106.86
107.00
107.01
107.68
108.48
109.84
111.10
112.51
112.98
112.59
111.09
110.94
111.75
113.88
114.74
114.87
113.88
113.05
112.92
113.61
114.41
114.73
114.06
112.29
109.19
105.70
101.83
100.13
98.02
97.98
97.76
97.58
102.64
109.35
115.61
119.92
122.90
124.34
124.82
124.60
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Field input data :: (continued)

Point ID

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
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

Depth
(ft)

23.95
24.12
24.28
24.44
24.61
24.77
24.94
25.10
25.26
25.43
25.59
25.76
25.92
26.08
26.25
26.41
26.58
26.74
26.90
27.07
27.23
27.40
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.20
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
31.50
31.66

Qe
(tsf)
42.70
39.10
34.60
32.60
37.00
47.30
53.80
83.90
69.40
61.30
60.30
74.80
77.40
76.90
67.70
56.00
51.60
45.80
41.00
38.20
35.40
32.10
30.00
29.60
29.70
30.20
31.10
32.20
33.70
34.60
34.00
32.50
30.20
29.00
27.60
27.50
28.40
28.60
29.80
30.00
31.00
33.70
38.10
41.80
41.40
39.30
37.90
34.60

fs
(tsf)

1.90
1.30
0.90
0.70
0.80
2.30
3.00
2.80
1.90
1.70
2.20
2.50
2.60
2.50
2.10
2.00
1.80
1.80
2.10
2.00
1.90
1.70
1.50
1.50
1.60
1.60
1.70
1.80
1.90
1.80
1.80
1.60
1.40
1.30
1.30
1.10
1.20
1.20
1.00
1.00
1.10
1.40
1.70
1.90
1.90
1.80
1.80
1.80

u
(tsf)
64.20
63.30
65.90
99.40
139.10
183.90
237.60
200.70
139.70
221.50
302.00
318.60
318.30
339.60
262.50
243.00
245.80
197.30
146.60
86.40
31.40
23.10
23.50
26.20
24.90
29.10
39.00
44.30
47.50
45.00
47.70
57.90
63.90
69.70
71.10
72.90
69.80
60.90
72.80
84.80
97.40
108.50
110.80
108.40
77.60
79.00
79.70
61.50

Fines content
(%)
35.90
34.72
32.57
30.52
32.93
34.59
30.59
27.13
24.02
25.44
25.74
25.43
24.19
24.37
25.83
27.90
30.86
34.28
38.44
42.27
44.54
46.26
47.22
47.93
48.29
48.41
48.08
47.71
46.76
46.18
45.65
45.87
45.88
46.66
46.52
46.40
45.65
44.28
42.66
41.11
41.46
41.52
40.99
40.55
40.71
41.70
43.61
45.96

Unit weight
(pcf)
123.45
121.54
118.80
117.39
121.06
124.94
127.71
127.59
126.32
125.34
126.16
127.32
127.79
127.32
126.43
125.29
124.59
124.46
124.43
124.31
123.57
122.67
121.93
121.70
121.87
122.22
122.58
123.10
123.32
123.36
122.93
122.24
121.32
120.66
120.02
119.81
119.62
119.48
119.08
118.93
119.92
121.46
122.97
123.81
123.96
123.74
123.46
123.00
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Field input data :: (continued)

Point ID

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
235
236
237
238
239
240

Depth
(ft)

31.83
31.99
32.15
32.32
32.48
32.65
32.81
32.97
33.14
33.30
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
35.60
35.76
35.93
36.09
36.26
36.42
36.58
36.75
36.91
37.08
37.24
37.40
37.57
37.73
37.90
38.06
38.22
38.39
38.55
38.72
38.88
39.04
39.21
39.37
39.54

Qe
(tsf)
30.80
29.40
28.90
28.40
29.10
27.90
28.80
30.30
30.70
32.20
32.80
31.40
31.50
31.60
32.90
33.50
29.90
28.60
28.00
27.10
24.80
23.70
23.40
22.70
22.20
22.60
24.00
22.20
23.10
22.20
20.90
21.20
20.70
20.50
20.70
19.80
19.40
19.10
20.10
19.50
20.50
19.20
20.10
18.90
18.30
17.70
18.20
17.70

fs
(tsf)

1.60
1.70
1.80
1.80
1.80
1.80
1.90
1.90
1.80
1.70
1.60
1.50
1.60
1.80
2.00
1.90
1.70
1.30
1.20
1.20
1.10
1.00
0.90
1.00
0.90
1.00
1.00
1.00
0.90
0.80
0.70
0.70
0.70
0.60
0.80
0.80
0.80
0.70
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.70

u
(tsf)
64.70
61.80
49.50
44.40
40.90
63.00
60.20
49.50
60.50
72.20
74.50
74.50
79.70
74.80
46.30
28.50
24.60
43.10
47.50
38.00
47.10
44.00
53.60
50.70
52.60
52.80
55.70
44.80
51.40
45.40
55.30
55.30
57.40
58.20
54.60
52.90
43.40
53.90
60.10
62.00
67.10
62.70
69.90
62.00
60.60
60.20
59.90
58.20

Fines content
(%)
49.04
51.65
53.73
54.48
54.97
55.13
54.93
53.72
51.52
49.34
47.96
47.90
49.22
50.66
51.25
52.02
51.46
51.08
50.11
51.06
52.41
52.74
53.44
53.75
54.99
54.22
55.01
54.18
54.19
52.91
52.68
52.85
52.35
53.63
55.22
57.79
58.31
56.50
54.58
52.59
53.30
52.87
54.18
54.97
57.01
57.69
59.25
60.77

Unit weight
(pcf)
122.64
122.49
122.70
122.82
122.80
122.95
123.12
123.19
123.02
122.67
122.25
122.08
122.36
123.10
123.52
123.33
122.25
120.98
119.98
119.46
118.90
118.09
117.77
117.47
117.70
117.74
117.99
117.76
117.17
116.26
115.56
115.17
114.80
115.14
115.44
116.03
115.65
115.00
114.29
113.95
113.92
113.95
113.88
113.84
113.74
113.71
114.07
114.42
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Field input data :: (continued)

Point ID

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

Depth
(ft)

39.70
39.86
40.03
40.19
40.36
40.52
40.68
40.85
41.01
41.18
41.34
41.50
41.67
41.83
42.00
42.16
42.32
42.49
42.65
42.82
42.98
43.15
43.31
43.47
43.64
43.80
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
46.10
46.26
46.43
46.59
46.75
46.92
47.08
47.25
47.41

Qe
(tsf)
17.20
15.20
14.60
18.60
17.80
15.40
17.80
20.80
17.30
22.10
25.60
19.20
16.50
15.80
20.50
19.00
17.20
19.10
18.80
15.30
13.00
11.60
10.60
10.30
10.60
12.70
13.40
13.70
14.60
13.40
11.20
10.80
9.20
10.30
8.80
9.70
13.50
14.20
13.30
14.50
12.70
11.80
12.90
13.10
11.60
10.50
11.20
13.40

fs
(tsf)

0.70
0.70
0.70
0.70
0.70
0.70
0.80
0.90
0.80
0.90
0.90
0.80
0.90
0.90
0.80
0.70
0.70
0.80
0.80
0.70
0.50
0.50
0.50
0.50
0.70
0.70
1.00
1.00
0.90
0.70
0.90
0.70
0.60
0.40
0.40
0.60
0.70
0.90
0.90
0.90
0.90
0.80
0.90
0.80
0.70
1.10
1.20
1.20

u
(tsf)
53.40
50.20
49.90
42.20
45.40
46.10
53.70
54.30
52.30
70.20
66.70
31.10
43.80
40.30
38.30
45.00
48.90
61.00
49.50
41.80
40.80
41.00
39.20
36.40
35.10
34.80
26.70
30.80
30.90
12.20
14.60
16.70
17.30
14.60
17.40
22.00
26.30
22.60
23.90
20.10
11.50
14.20
13.10
12.00
13.30
14.10
16.20
16.50

Fines content
(%)
64.63
67.99
66.80
64.40
63.81
65.39
64.28
63.44
60.64
57.20
56.24
60.47
69.37
68.09
64.31
61.47
62.46
63.51
65.39
69.18
75.11
79.95
85.11
90.30
88.89
89.05
86.91
85.90
83.75
87.24
92.56
100.00
96.44
97.00
95.66
92.36
87.83
84.99
85.53
88.25
90.20
93.39
91.80
91.32
98.14
100.00
100.00
92.41

Unit weight
(pcf)
114.64
114.48
114.55
114.66
114.70
115.01
115.79
116.17
116.64
116.83
116.88
116.66
116.24
116.30
115.82
115.25
115.21
115.53
115.44
114.12
112.53
111.32
111.13
111.97
112.93
114.84
115.89
116.52
115.70
115.26
114.39
113.77
111.81
110.23
110.28
111.96
114.22
115.38
115.99
115.90
115.52
115.41
115.15
114.84
115.27
116.19
117.44
117.91
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Field input data :: (continued)

Point ID

289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
Jil3}
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336

Depth
(ft)

47.57
47.74
47.90
48.07
48.23
48.39
48.56
48.72
48.89
49.05
49.22
49.38
49.54
49.71
49.87
50.04
50.20
50.36
50.53
50.69
50.86
51.02
51.18
51.35
51.51
51.68
51.84
52.00
52.17
52.33
52.50
52.66
52.82
52.99
53.15
53.32
53.48
53.64
53.81
53.97
54.14
54.30
54.46
54.63
54.79
54.96
55.12
55.28

Qe
(tsf)
18.20
17.20
15.60
15.30
16.50
17.70
17.60
17.80
19.40
21.10
19.60
18.30
22.10
28.70
31.30
29.60
29.60
33.60
35.00
36.20
36.90
36.50
46.80
82.10
77.80
46.90
39.70
45.80
35.60
31.10
36.30
46.20
55.90
60.20
51.50
34.20
22.60
16.30
15.10
15.30
16.70
13.10
11.90
12.60
17.30
12.50
18.70
16.60

fs
(tsf)

1.10
1.10
1.10
1.10
1.20
1.20
1.20
1.20
1.20
1.10
1.10
1.40
1.60
1.50
1.90
2.10
2.40
2.20
2.30
2.40
2.60
3.00
3.60
4.10
3.30
2.80
2.40
2.30
1.90
2.30
3.00
3.30
3.50
3.40
2.90
1.80
1.00
0.60
0.80
0.80
0.60
0.70
0.80
1.10
1.00
0.90
1.00
1.30

u
(tsf)
6.00
5.70
6.40
7.30
8.10
8.80
8.50
9.10

10.50
12.30
17.10
17.60
18.50
7.30
5.00
3.90
3.40
3.10
1.50
3.50
0.70
0.30
1.40
4.50
2.50
2.80
12.10
18.80
11.20
18.30
21.90
12.90
7.30
6.10
5.40
5.20
5.40
7.90
8.70
11.80
8.90
9.20
9.70
9.00
8.60
8.00
8.50
8.80

Fines content
(%)
83.53
80.43
84.12
85.83
83.87
81.83
80.44
78.65
74.52
72.20
74.47
76.45
71.02
64.70
62.64
65.46
65.31
63.30
60.34
60.16
61.52
60.30
49.52
41.38
40.07
45.48
52.07
53.48
56.50
62.62
61.87
55.91
49.92
47.89
50.03
56.35
64.85
74.11
80.97
80.52
82.35
87.68
100.00
95.55
95.54
85.61
89.02
85.18

Unit weight
(pcf)
118.01
117.89
117.75
117.93
118.25
118.57
118.63
118.71
118.65
118.52
118.90
119.89
120.91
122.09
123.00
124.13
124.52
124.88
125.04
125.52
126.23
127.47
129.36
130.10
129.55
127.66
126.22
125.07
124.78
125.32
126.86
128.29
128.97
128.75
127.02
123.72
118.98
115.70
114.72
114.74
114.30
114.10
115.42
116.47
116.75
116.83
117.51
119.49
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Field input data :: (continued)

Point ID

337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357

Depth
(ft)

55.45
55.61
55.78
55.94
56.11
56.27
56.43
56.60
56.76
56.93
57.09
57.25
57.42
57.58
57.75
57.91
58.07
58.24
58.40
58.57
58.73

Abbreviations

Depth:
Qc:

fe:

u:
Fines content:
Unit weight:

Qe
(tsf)
19.80
29.00
29.00
28.90
38.90
30.70
29.60
60.30
74.70
72.40
144.40
170.10
162.10
153.90
202.10
228.50
218.50
298.50
317.50
325.50
327.20

fs
(tsf)

1.70
2.00
2.30
2.40
2.30
2.30
2.90
3.70
4.50
5.50
6.20
7.50
7.90
8.90
8.90
9.00
8.70
8.70
0.00
0.00
0.00

u
(tsf)
13.20
9.70
4.50
6.50
4.90
4.20
11.30
16.00
4.60
20.90
26.00
7.50
6.40
5.60
44.40
5.10
2.20
7.30
10.70
10.90
11.20

Fines content
(%)
80.13
74.64
71.35
66.90
66.11
67.30
61.58
52.37
46.97
37.48
31.24
27.10
28.39
27.48
24.91
22.21
18.96
12.20
5.18
N/A
N/A

Depth from free surface, at which CPT was performed (ft)

Measured cone resistance (tsf)
Sleeve friction resistance (tsf)

Pore pressure (tsf)

Percentage of fines in soil (%)

Bulk soil unit weight (pcf)

Unit weight
(pcf)
121.54
123.30
124.37
124.95
124.99
125.52
127.25
129.62
131.72
133.78
135.71
137.08
137.28
137.28
137.28
137.28
137.28
136.86
132.08
87.36
87.36
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data ::

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

1 0.33 0.02 0.00 0.02 1.00 0.429 1.44 0.298 1.00 1.00 2.000 No

2 0.49 0.03 0.00 0.03 1.00 0.429 1.44 0.298 1.00 1.00 2.000 No

3 0.66 0.04 0.00 0.04 1.00 0.429 1.44 0.298 1.00 1.00 2.000 No

4 0.82 0.05 0.00 0.05 1.00 0.429 1.44 0.297 1.00 1.00 2.000 No

5 0.98 0.06 0.00 0.06 1.00 0.429 1.44 0.297 1.00 1.00 2.000 No

6 1.15 0.07 0.00 0.07 1.00 0.429 1.44 0.297 1.00 1.00 2.000 No

7 131 0.08 0.00 0.08 1.00 0.429 1.44 0.297 1.00 1.00 2.000 No

8 1.48 0.09 0.00 0.09 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No

9 1.64 0.10 0.00 0.10 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No
10 1.80 0.10 0.00 0.10 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No
11 1.97 0.11 0.00 0.11 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No
12 2.13 0.12 0.00 0.12 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No
13 2.30 0.13 0.00 0.13 1.00 0.428 1.44 0.297 1.00 1.00 2.000 No
14 2.46 0.14 0.00 0.14 1.00 0.427 1.44 0.296 1.00 1.00 2.000 No
15 2.62 0.15 0.00 0.15 1.00 0.427 1.44 0.296 1.00 1.00 2.000 No
16 2.79 0.16 0.00 0.16 1.00 0.427 1.44 0.296 1.00 1.00 2.000 No
17 2.95 0.17 0.00 0.17 1.00 0.427 1.44 0.296 1.00 1.00 2.000 No
18 3.12 0.18 0.00 0.18 0.99 0.427 1.44 0.296 1.00 1.00 2.000 No
19 3.28 0.19 0.00 0.19 0.99 0.427 1.44 0.296 1.00 1.00 2.000 No
20 3.45 0.20 0.00 0.20 0.99 0.426 1.44 0.296 1.00 1.00 2.000 No
21 3.61 0.21 0.00 0.21 0.99 0.426 1.44 0.296 1.00 1.00 2.000 No
22 3.77 0.22 0.00 0.22 0.99 0.426 1.44 0.295 1.00 1.00 2.000 No
23 3.94 0.23 0.00 0.23 0.99 0.426 1.44 0.295 1.00 1.00 2.000 No
24 4.10 0.24 0.00 0.24 0.99 0.426 1.44 0.295 1.00 1.00 2.000 No
25 4.27 0.25 0.00 0.25 0.99 0.426 1.44 0.295 1.00 1.00 2.000 No
26 4.43 0.26 0.00 0.26 0.99 0.425 1.44 0.295 1.00 1.00 2.000 No
27 4.59 0.27 0.00 0.27 0.99 0.425 1.44 0.295 1.00 1.00 2.000 No
28 4.76 0.28 0.00 0.28 0.99 0.425 1.44 0.295 1.00 1.00 2.000 No
29 4.92 0.29 0.00 0.29 0.99 0.425 1.44 0.295 1.00 1.00 2.000 No
30 5.09 0.30 0.00 0.30 0.99 0.425 1.44 0.295 1.00 1.00 2.000 No
31 5.25 0.30 0.00 0.30 0.99 0.425 1.44 0.294 1.00 1.00 2.000 No
32 5.41 0.31 0.00 0.31 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
33 5.58 0.32 0.00 0.32 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
34 5.74 0.33 0.00 0.33 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
35 5.91 0.34 0.00 0.34 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
36 6.07 0.35 0.00 0.35 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
37 6.23 0.36 0.00 0.36 0.99 0.424 1.44 0.294 1.00 1.00 2.000 No
38 6.40 0.37 0.00 0.37 0.99 0.423 1.44 0.294 1.00 1.00 2.000 No
39 6.56 0.38 0.00 0.38 0.99 0.423 1.44 0.294 1.00 1.00 2.000 No
40 6.73 0.39 0.00 0.39 0.99 0.423 1.44 0.293 1.00 1.00 2.000 No
41 6.89 0.40 0.00 0.40 0.99 0.423 1.44 0.293 1.00 1.00 2.000 No
42 7.05 0.41 0.00 0.41 0.99 0.423 1.44 0.293 1.00 1.00 2.000 No
43 7.22 0.42 0.00 0.42 0.99 0.423 1.44 0.293 1.00 1.00 2.000 No
44 7.38 0.42 0.00 0.42 0.98 0.422 1.44 0.293 1.00 1.00 2.000 No
45 7.55 0.43 0.00 0.43 0.98 0.422 1.44 0.293 1.00 1.00 2.000 No
46 7.71 0.44 0.00 0.44 0.98 0.422 1.44 0.293 1.00 1.00 2.000 No
47 7.87 0.45 0.00 0.45 0.98 0.422 1.44 0.293 1.00 1.00 2.000 No
48 8.04 0.46 0.00 0.46 0.98 0.422 1.44 0.293 1.00 1.00 2.000 No
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
49 8.20 0.47 0.00 0.47 0.98 0.422 1.44 0.292 1.00 1.00 2.000 No
50 8.37 0.48 0.00 0.48 0.98 0.422 1.44 0.292 1.00 1.00 2.000 No
51 8.53 0.49 0.00 0.49 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
52 8.69 0.49 0.00 0.49 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
53 8.86 0.50 0.00 0.50 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
54 9.02 0.51 0.00 0.51 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
55 9.19 0.52 0.00 0.52 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
56 9.35 0.53 0.00 0.53 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
57 9.51 0.54 0.00 0.54 0.98 0.421 1.44 0.292 1.00 1.00 2.000 No
58 9.68 0.55 0.00 0.55 0.98 0.420 1.44 0.292 1.00 1.00 2.000 No
59 9.84 0.56 0.00 0.56 0.98 0.420 1.44 0.291 1.00 1.00 2.000 No
60 10.01 0.56 0.00 0.56 0.98 0.420 1.44 0.291 1.00 1.00 2.000 No
61 10.17 0.57 0.00 0.57 0.98 0.420 1.44 0.291 1.00 1.00 2.000 No
62 10.34 0.58 0.00 0.58 0.98 0.420 1.44 0.291 1.00 1.00 2.000 No
63 10.50 0.59 0.00 0.59 0.98 0.420 1.44 0.291 1.00 1.00 2.000 No
64 10.66 0.60 0.00 0.60 0.98 0.419 1.44 0.291 1.00 1.00 2.000 No
65 10.83 0.61 0.00 0.61 0.98 0.419 1.44 0.291 1.00 1.00 2.000 No
66 10.99 0.62 0.00 0.62 0.98 0.419 1.44 0.291 1.00 1.00 2.000 No
67 11.16 0.62 0.00 0.62 0.98 0.419 1.44 0.291 1.00 1.00 2.000 No
68 11.32 0.63 0.00 0.63 0.98 0.419 1.44 0.290 1.00 1.00 2.000 No
69 11.48 0.64 0.00 0.64 0.98 0.419 1.44 0.290 1.00 1.00 2.000 No
70 11.65 0.65 0.00 0.65 0.98 0.419 1.44 0.290 1.00 1.00 2.000 No
71 11.81 0.66 0.00 0.66 0.98 0.418 1.44 0.290 1.00 1.00 2.000 No
72 11.98 0.67 0.00 0.67 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
73 12.14 0.68 0.00 0.68 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
74 12.30 0.69 0.00 0.69 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
75 12.47 0.69 0.00 0.69 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
76 12.63 0.70 0.00 0.70 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
77 12.80 0.71 0.00 0.71 0.97 0.418 1.44 0.290 1.00 1.00 2.000 No
78 12.96 0.72 0.00 0.72 0.97 0.417 1.44 0.289 1.00 1.00 2.000 No
79 13.12 0.73 0.00 0.72 0.97 0.419 1.44 0.291 1.00 1.00 0.291 No
80 13.29 0.74 0.01 0.73 0.97 0.422 1.44 0.293 1.00 1.00 0.293 No
81 13.45 0.75 0.01 0.73 0.97 0.425 1.44 0.295 1.00 1.00 0.295 No
82 13.62 0.75 0.02 0.74 0.97 0.428 1.44 0.297 1.00 1.00 0.297 No
83 13.78 0.76 0.02 0.74 0.97 0.430 1.44 0.298 1.00 1.00 0.298 No
84 13.94 0.77 0.03 0.74 0.97 0.433 1.44 0.300 1.00 1.00 0.300 No
85 14.11 0.78 0.03 0.75 0.97 0.436 1.44 0.302 1.00 1.00 0.302 No
86 14.27 0.79 0.04 0.75 0.97 0.438 1.44 0.304 1.00 1.00 0.304 No
87 14.44 0.80 0.04 0.75 0.97 0.441 1.44 0.306 1.00 1.00 0.306 No
88 14.60 0.81 0.05 0.76 0.97 0.443 1.44 0.307 1.00 1.00 0.307 No
89 14.76 0.82 0.05 0.76 0.97 0.446 1.44 0.309 1.00 1.00 0.309 No
90 14.93 0.83 0.06 0.77 0.97 0.448 1.44 0.311 1.00 1.00 0.311 No
91 15.09 0.83 0.07 0.77 0.97 0.451 1.44 0.313 1.00 1.00 0.313 No
92 15.26 0.84 0.07 0.77 0.97 0.453 1.44 0.314 1.00 1.00 0.314 No
93 15.42 0.85 0.08 0.78 0.97 0.455 1.44 0.316 1.00 1.00 0.316 No
94 15.58 0.86 0.08 0.78 0.97 0.458 1.44 0.317 1.00 1.00 0.317 No
95 15.75 0.87 0.09 0.79 0.97 0.460 1.44 0.319 1.00 1.00 0.319 No
96 15.91 0.88 0.09 0.79 0.97 0.462 1.44 0.321 1.00 1.00 0.321 No
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CPT name: CPT-5

:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

97 16.08 0.89 0.10 0.79 0.97 0.465 1.44 0.322 1.00 1.00 0.322 No

98 16.24 0.90 0.10 0.80 0.97 0.467 1.44 0.324 1.00 1.00 0.324 No

99 16.40 0.91 0.11 0.80 0.97 0.469 1.44 0.325 1.00 1.00 0.325 No
100 16.57 0.92 0.11 0.81 0.97 0.471 1.44 0.327 1.00 1.00 0.327 No
101 16.73 0.93 0.12 0.81 0.96 0.473 1.44 0.328 1.00 1.00 0.328 No
102 16.90 0.94 0.12 0.81 0.96 0.476 1.44 0.330 1.00 1.00 0.330 No
103 17.06 0.94 0.13 0.82 0.96 0.478 1.44 0.331 1.00 1.00 0.331 No
104 17.23 0.95 0.13 0.82 0.96 0.480 1.44 0.333 1.00 1.00 0.333 No
105 17.39 0.96 0.14 0.82 0.96 0.482 1.44 0.334 1.00 1.00 0.334 No
106 17.55 0.97 0.14 0.83 0.96 0.484 1.44 0.336 1.00 1.00 0.336 No
107 17.72 0.98 0.15 0.83 0.96 0.486 1.44 0.337 1.00 1.00 0.337 No
108 17.88 0.99 0.15 0.84 0.96 0.488 1.44 0.338 1.00 1.00 0.338 No
109 18.05 1.00 0.16 0.84 0.96 0.490 1.44 0.340 1.00 1.00 0.340 No
110 18.21 1.01 0.16 0.84 0.96 0.492 1.44 0.341 1.00 1.00 0.341 No
111 18.37 1.01 0.17 0.85 0.96 0.494 1.44 0.342 1.00 1.00 0.342 No
112 18.54 1.02 0.17 0.85 0.96 0.496 1.44 0.344 1.00 1.00 0.344 No
113 18.70 1.03 0.18 0.86 0.96 0.498 1.44 0.345 1.00 1.00 0.345 No
114 18.87 1.04 0.18 0.86 0.96 0.499 1.44 0.346 1.00 1.00 0.346 No
115 19.03 1.05 0.19 0.86 0.96 0.501 1.44 0.348 1.00 1.00 0.348 No
116 19.19 1.06 0.19 0.87 0.96 0.503 1.44 0.349 1.00 1.00 0.349 No
117 19.36 1.07 0.20 0.87 0.96 0.505 1.44 0.350 1.00 1.00 0.350 No
118 19.52 1.08 0.20 0.88 0.96 0.507 1.44 0.351 1.00 1.00 0.351 No
119 19.69 1.09 0.21 0.88 0.96 0.508 1.44 0.353 1.00 1.00 0.353 No
120 19.85 1.10 0.21 0.88 0.96 0.510 1.44 0.354 1.00 1.00 0.354 No
121 20.01 1.11 0.22 0.89 0.96 0.512 1.44 0.355 1.00 1.00 0.355 No
122 20.18 1.12 0.22 0.89 0.96 0.513 1.44 0.356 1.00 1.00 0.356 No
123 20.34 1.13 0.23 0.90 0.96 0.515 1.44 0.357 1.00 1.00 0.357 No
124 20.51 1.14 0.23 0.90 0.96 0.517 1.44 0.358 1.00 1.00 0.358 No
125 20.67 1.14 0.24 0.91 0.96 0.518 1.44 0.359 1.00 1.00 0.359 No
126 20.83 1.15 0.24 0.91 0.95 0.520 1.44 0.360 1.00 1.00 0.360 No
127 21.00 1.16 0.25 0.91 0.95 0.521 1.44 0.361 1.00 1.00 0.361 No
128 21.16 1.17 0.25 0.92 0.95 0.523 1.44 0.362 1.00 1.00 0.362 No
129 21.33 1.18 0.26 0.92 0.95 0.524 1.44 0.364 1.00 1.00 0.364 No
130 21.49 1.19 0.26 0.93 0.95 0.526 1.44 0.365 1.00 1.00 0.365 No
131 21.65 1.20 0.27 0.93 0.95 0.527 1.44 0.366 1.00 1.00 0.366 No
132 21.82 1.21 0.28 0.93 0.95 0.529 1.44 0.367 1.00 1.00 0.367 No
133 21.98 1.21 0.28 0.93 0.95 0.531 1.44 0.368 1.00 1.00 0.368 No
134 22.15 1.22 0.29 0.94 0.95 0.532 1.44 0.369 1.00 1.00 0.369 No
135 22.31 1.23 0.29 0.94 0.95 0.534 1.44 0.370 1.00 1.00 0.370 No
136 22.47 1.24 0.30 0.94 0.95 0.535 1.44 0.371 1.00 1.00 0.371 No
137 22.64 1.25 0.30 0.95 0.95 0.537 1.44 0.372 1.00 1.00 0.372 No
138 22.80 1.26 0.31 0.95 0.95 0.538 1.44 0.373 1.00 1.00 0.373 No
139 22.97 1.27 0.31 0.95 0.95 0.539 1.44 0.374 1.00 1.00 0.374 No
140 23.13 1.28 0.32 0.96 0.95 0.541 1.44 0.375 1.00 1.00 0.375 No
141 23.30 1.29 0.32 0.96 0.95 0.542 1.44 0.376 1.00 1.00 0.376 No
142 23.46 1.30 0.33 0.97 0.95 0.543 1.44 0.377 1.00 1.00 0.377 No
143 23.62 1.31 0.33 0.97 0.95 0.544 1.44 0.377 1.00 1.00 0.377 No
144 23.79 1.32 0.34 0.98 0.95 0.545 1.44 0.378 1.00 1.00 0.378 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
145 23.95 1.33 0.34 0.98 0.95 0.546 1.44 0.379 1.00 1.00 0.379 No
146 24.12 1.34 0.35 0.99 0.94 0.547 1.44 0.380 1.00 1.00 0.380 No
147 24.28 1.35 0.35 0.99 0.94 0.549 1.44 0.380 1.00 1.00 0.380 No
148 24.44 1.36 0.36 1.00 0.94 0.550 1.44 0.381 1.00 1.00 0.381 No
149 24.61 1.37 0.36 1.00 0.94 0.551 1.44 0.382 1.00 1.00 0.382 No
150 24.77 1.38 0.37 1.01 0.94 0.552 1.44 0.383 1.00 1.00 0.383 No
151 24.94 1.39 0.37 1.01 0.94 0.553 1.44 0.383 1.00 1.00 0.383 No
152 25.10 1.40 0.38 1.02 0.94 0.553 1.44 0.384 1.00 1.00 0.384 No
153 25.26 1.41 0.38 1.02 0.94 0.554 1.44 0.384 1.00 1.00 0.384 No
154 25.43 1.42 0.39 1.03 0.94 0.555 1.44 0.385 1.00 1.00 0.385 No
155 25.59 1.43 0.39 1.03 0.94 0.556 1.44 0.386 1.00 1.00 0.386 No
156 25.76 1.44 0.40 1.04 0.94 0.557 1.44 0.386 1.00 1.00 0.386 No
157 25.92 1.45 0.40 1.05 0.94 0.558 1.44 0.387 1.00 1.00 0.387 No
158 26.08 1.46 0.41 1.05 0.94 0.559 1.44 0.387 1.00 1.00 0.387 No
159 26.25 1.47 0.41 1.06 0.94 0.559 1.44 0.388 1.00 1.00 0.388 No
160 26.41 1.48 0.42 1.06 0.94 0.560 1.44 0.388 1.00 1.00 0.389 No
161 26.58 1.49 0.42 1.07 0.94 0.561 1.44 0.389 1.00 1.00 0.390 No
162 26.74 1.50 0.43 1.07 0.94 0.562 1.44 0.390 1.00 1.00 0.391 No
163 26.90 1.51 0.43 1.08 0.93 0.562 1.44 0.390 1.00 1.00 0.392 No
164 27.07 1.52 0.44 1.08 0.93 0.563 1.44 0.391 0.99 1.00 0.393 No
165 27.23 1.53 0.44 1.09 0.93 0.564 1.44 0.391 0.99 1.00 0.394 No
166 27.40 1.54 0.45 1.09 0.93 0.565 1.44 0.392 0.99 1.00 0.394 No
167 27.56 1.55 0.45 1.10 0.93 0.565 1.44 0.392 0.99 1.00 0.395 No
168 27.72 1.56 0.46 1.10 0.93 0.566 1.44 0.393 0.99 1.00 0.396 No
169 27.89 1.57 0.46 1.11 0.93 0.567 1.44 0.393 0.99 1.00 0.397 No
170 28.05 1.58 0.47 1.11 0.93 0.567 1.44 0.394 0.99 1.00 0.398 No
171 28.22 1.59 0.47 1.12 0.93 0.568 1.44 0.394 0.99 1.00 0.399 No
172 28.38 1.60 0.48 1.12 0.93 0.569 1.44 0.394 0.99 1.00 0.400 No
173 28.54 1.61 0.48 1.13 0.93 0.569 1.44 0.395 0.99 1.00 0.400 No
174 28.71 1.62 0.49 1.13 0.93 0.570 1.44 0.395 0.98 1.00 0.401 No
175 28.87 1.63 0.50 1.14 0.93 0.570 1.44 0.396 0.98 1.00 0.402 No
176 29.04 1.64 0.50 1.14 0.93 0.571 1.44 0.396 0.98 1.00 0.403 No
177 29.20 1.65 0.51 1.15 0.92 0.572 1.44 0.396 0.98 1.00 0.404 No
178 29.36 1.66 0.51 1.15 0.92 0.572 1.44 0.397 0.98 1.00 0.404 No
179 29.53 1.67 0.52 1.16 0.92 0.573 1.44 0.397 0.98 1.00 0.405 No
180 29.69 1.68 0.52 1.16 0.92 0.573 1.44 0.398 0.98 1.00 0.406 No
181 29.86 1.69 0.53 1.16 0.92 0.574 1.44 0.398 0.98 1.00 0.407 No
182 30.02 1.70 0.53 1.17 0.92 0.574 1.44 0.398 0.98 1.00 0.407 No
183 30.19 1.71 0.54 1.17 0.92 0.575 1.44 0.399 0.98 1.00 0.408 No
184 30.35 1.72 0.54 1.18 0.92 0.575 1.44 0.399 0.98 1.00 0.409 No
185 30.51 1.73 0.55 1.18 0.92 0.576 1.44 0.399 0.97 1.00 0.410 No
186 30.68 1.74 0.55 1.19 0.92 0.576 1.44 0.399 0.97 1.00 0.410 No
187 30.84 1.75 0.56 1.19 0.92 0.576 1.44 0.400 0.97 1.00 0.411 No
188 31.01 1.76 0.56 1.20 0.92 0.577 1.44 0.400 0.97 1.00 0.412 No
189 31.17 1.77 0.57 1.20 0.91 0.577 1.44 0.400 0.97 1.00 0.412 No
190 31.33 1.78 0.57 1.21 0.91 0.577 1.44 0.400 0.97 1.00 0.413 No
191 31.50 1.79 0.58 1.21 0.91 0.578 1.44 0.401 0.97 1.00 0.413 No
192 31.66 1.80 0.58 1.22 0.91 0.578 1.44 0.401 0.97 1.00 0.414 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
193 31.83 1.81 0.59 1.22 0.91 0.578 1.44 0.401 0.97 1.00 0.415 No
194 31.99 1.82 0.59 1.23 0.91 0.579 1.44 0.401 0.97 1.00 0.415 No
195 32.15 1.83 0.60 1.23 0.91 0.579 1.44 0.401 0.97 1.00 0.416 No
196 32.32 1.84 0.60 1.24 0.91 0.579 1.44 0.402 0.96 1.00 0.416 No
197 32.48 1.85 0.61 1.24 0.91 0.579 1.44 0.402 0.96 1.00 0.417 No
198 32.65 1.86 0.61 1.25 0.91 0.580 1.44 0.402 0.96 1.00 0.417 No
199 32.81 1.87 0.62 1.25 0.90 0.580 1.44 0.402 0.96 1.00 0.418 No
200 32.97 1.88 0.62 1.26 0.90 0.580 1.44 0.402 0.96 1.00 0.418 No
201 33.14 1.89 0.63 1.26 0.90 0.580 1.44 0.402 0.96 1.00 0.419 No
202 33.30 1.90 0.63 1.27 0.90 0.580 1.44 0.402 0.96 1.00 0.419 No
203 33.47 1.91 0.64 1.27 0.90 0.580 1.44 0.402 0.96 1.00 0.420 No
204 33.63 1.92 0.64 1.28 0.90 0.580 1.44 0.403 0.96 1.00 0.420 No
205 33.79 1.93 0.65 1.28 0.90 0.581 1.44 0.403 0.96 1.00 0.421 No
206 33.96 1.94 0.65 1.29 0.90 0.581 1.44 0.403 0.96 1.00 0.421 No
207 34.12 1.95 0.66 1.29 0.90 0.581 1.44 0.403 0.95 1.00 0.422 No
208 34.29 1.96 0.66 1.30 0.90 0.581 1.44 0.403 0.95 1.00 0.422 No
209 34.45 1.97 0.67 1.30 0.89 0.581 1.44 0.403 0.95 1.00 0.423 No
210 34.61 1.98 0.67 131 0.89 0.581 1.44 0.403 0.95 1.00 0.423 No
211 34.78 1.99 0.68 1.31 0.89 0.581 1.44 0.403 0.95 1.00 0.423 No
212 34.94 2.00 0.68 1.32 0.89 0.581 1.44 0.403 0.95 1.00 0.424 No
213 35.11 2.01 0.69 1.32 0.89 0.581 1.44 0.403 0.95 1.00 0.424 No
214 35.27 2.02 0.69 1.33 0.89 0.581 1.44 0.403 0.95 1.00 0.424 No
215 35.43 2.03 0.70 1.33 0.89 0.581 1.44 0.403 0.95 1.00 0.425 No
216 35.60 2.04 0.71 1.34 0.89 0.581 1.44 0.403 0.95 1.00 0.425 No
217 35.76 2.05 0.71 1.34 0.89 0.581 1.44 0.403 0.95 1.00 0.425 No
218 35.93 2.06 0.72 1.34 0.88 0.581 1.44 0.403 0.95 1.00 0.426 No
219 36.09 2.07 0.72 1.35 0.88 0.581 1.44 0.403 0.95 1.00 0.426 No
220 36.26 2.08 0.73 1.35 0.88 0.581 1.44 0.403 0.94 1.00 0.426 No
221 36.42 2.09 0.73 1.36 0.88 0.581 1.44 0.403 0.94 1.00 0.427 No
222 36.58 2.10 0.74 1.36 0.88 0.581 1.44 0.403 0.94 1.00 0.427 No
223 36.75 2.11 0.74 1.37 0.88 0.581 1.44 0.403 0.94 1.00 0.427 No
224 36.91 2.12 0.75 1.37 0.88 0.581 1.44 0.403 0.94 1.00 0.427 No
225 37.08 2.13 0.75 1.38 0.88 0.581 1.44 0.403 0.94 1.00 0.428 No
226 37.24 2.14 0.76 1.38 0.87 0.581 1.44 0.403 0.94 1.00 0.428 No
227 37.40 2.15 0.76 1.38 0.87 0.580 1.44 0.403 0.94 1.00 0.428 No
228 37.57 2.15 0.77 1.39 0.87 0.580 1.44 0.402 0.94 1.00 0.428 No
229 37.73 2.16 0.77 1.39 0.87 0.580 1.44 0.402 0.94 1.00 0.429 No
230 37.90 2.17 0.78 1.40 0.87 0.580 1.44 0.402 0.94 1.00 0.429 No
231 38.06 2.18 0.78 1.40 0.87 0.580 1.44 0.402 0.94 1.00 0.429 No
232 38.22 2.19 0.79 1.41 0.87 0.580 1.44 0.402 0.94 1.00 0.429 No
233 38.39 2.20 0.79 1.41 0.86 0.579 1.44 0.402 0.94 1.00 0.429 No
234 38.55 2.21 0.80 1.41 0.86 0.579 1.44 0.402 0.94 1.00 0.429 No
235 38.72 2.22 0.80 1.42 0.86 0.579 1.44 0.402 0.93 1.00 0.430 No
236 38.88 2.23 0.81 1.42 0.86 0.579 1.44 0.401 0.93 1.00 0.430 No
237 39.04 2.24 0.81 1.43 0.86 0.579 1.44 0.401 0.93 1.00 0.430 No
238 39.21 2.25 0.82 1.43 0.86 0.578 1.44 0.401 0.93 1.00 0.430 No
239 39.37 2.26 0.82 1.43 0.86 0.578 1.44 0.401 0.93 1.00 0.430 No
240 39.54 2.27 0.83 1.44 0.86 0.578 1.44 0.401 0.93 1.00 0.430 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
241 39.70 2.28 0.83 1.44 0.85 0.578 1.44 0.401 0.93 1.00 0.430 No
242 39.86 2.29 0.84 1.45 0.85 0.577 1.44 0.400 0.93 1.00 0.430 No
243 40.03 2.30 0.84 1.45 0.85 0.577 1.44 0.400 0.93 1.00 0.430 No
244 40.19 2.30 0.85 1.46 0.85 0.577 1.44 0.400 0.93 1.00 0.430 No
245 40.36 2.31 0.85 1.46 0.85 0.576 1.44 0.400 0.93 1.00 0.430 No
246 40.52 2.32 0.86 1.46 0.85 0.576 1.44 0.399 0.93 1.00 0.430 No
247 40.68 2.33 0.86 1.47 0.84 0.576 1.44 0.399 0.93 1.00 0.430 No
248 40.85 2.34 0.87 1.47 0.84 0.575 1.44 0.399 0.93 1.00 0.430 No
249 41.01 2.35 0.87 1.48 0.84 0.575 1.44 0.399 0.93 1.00 0.430 No
250 41.18 2.36 0.88 1.48 0.84 0.574 1.44 0.398 0.93 1.00 0.430 No
251 41.34 2.37 0.88 1.49 0.84 0.574 1.44 0.398 0.92 1.00 0.430 No
252 41.50 2.38 0.89 1.49 0.84 0.573 1.44 0.398 0.92 1.00 0.430 No
253 41.67 2.39 0.89 1.50 0.84 0.573 1.44 0.397 0.92 1.00 0.430 No
254 41.83 2.40 0.90 1.50 0.83 0.573 1.44 0.397 0.92 1.00 0.430 No
255 42.00 241 0.90 1.50 0.83 0.572 1.44 0.397 0.92 1.00 0.430 No
256 42.16 2.42 0.91 1.51 0.83 0.572 1.44 0.396 0.92 1.00 0.430 No
257 42.32 243 0.91 1.51 0.83 0.571 1.44 0.396 0.92 1.00 0.430 No
258 42.49 2.44 0.92 1.52 0.83 0.571 1.44 0.396 0.92 1.00 0.430 No
259 42.65 2.45 0.93 1.52 0.83 0.570 1.44 0.395 0.92 1.00 0.430 No
260 42.82 2.46 0.93 1.53 0.83 0.570 1.44 0.395 0.92 1.00 0.430 No
261 42.98 247 0.94 1.53 0.82 0.569 1.44 0.395 0.92 1.00 0.430 No
262 43.15 2.48 0.94 1.53 0.82 0.569 1.44 0.394 0.92 1.00 0.430 No
263 43.31 2.48 0.95 1.54 0.82 0.568 1.44 0.394 0.92 1.00 0.429 No
264 43.47 2.49 0.95 1.54 0.82 0.568 1.44 0.394 0.92 1.00 0.429 No
265 43.64 2.50 0.96 1.55 0.82 0.567 1.44 0.393 0.92 1.00 0.429 No
266 43.80 2.51 0.96 1.55 0.82 0.567 1.44 0.393 0.92 1.00 0.429 No
267 43.97 2.52 0.97 1.56 0.81 0.566 1.44 0.393 0.92 1.00 0.429 No
268 44.13 2.53 0.97 1.56 0.81 0.565 1.44 0.392 0.91 1.00 0.429 No
269 44.29 2.54 0.98 1.56 0.81 0.565 1.44 0.392 0.91 1.00 0.429 No
270 44.46 2.55 0.98 1.57 0.81 0.564 1.44 0.391 0.91 1.00 0.428 No
271 44.62 2.56 0.99 1.57 0.81 0.564 1.44 0.391 0.91 1.00 0.428 No
272 44.79 2.57 0.99 1.58 0.81 0.563 1.44 0.390 0.91 1.00 0.428 No
273 44.95 2.58 1.00 1.58 0.80 0.562 1.44 0.390 0.91 1.00 0.428 No
274 45.11 2.59 1.00 1.58 0.80 0.562 1.44 0.390 0.91 1.00 0.428 No
275 45.28 2.60 1.01 1.59 0.80 0.561 1.44 0.389 0.91 1.00 0.427 No
276 45.44 2.61 1.01 1.59 0.80 0.561 1.44 0.389 0.91 1.00 0.427 No
277 45.61 2.61 1.02 1.60 0.80 0.560 1.44 0.388 0.91 1.00 0.427 No
278 45.77 2.62 1.02 1.60 0.80 0.559 1.44 0.388 0.91 1.00 0.427 No
279 45.93 2.63 1.03 1.61 0.79 0.559 1.44 0.387 0.91 1.00 0.427 No
280 46.10 2.64 1.03 1.61 0.79 0.558 1.44 0.387 0.91 1.00 0.426 No
281 46.26 2.65 1.04 1.61 0.79 0.557 1.44 0.387 0.91 1.00 0.426 No
282 46.43 2.66 1.04 1.62 0.79 0.557 1.44 0.386 0.91 1.00 0.426 No
283 46.59 2.67 1.05 1.62 0.79 0.556 1.44 0.386 0.91 1.00 0.425 No
284 46.75 2.68 1.05 1.63 0.79 0.555 1.44 0.385 0.91 1.00 0.425 No
285 46.92 2.69 1.06 1.63 0.78 0.555 1.44 0.385 0.91 1.00 0.425 No
286 47.08 2.70 1.06 1.64 0.78 0.554 1.44 0.384 0.90 1.00 0.425 No
287 47.25 2.71 1.07 1.64 0.78 0.553 1.44 0.384 0.90 1.00 0.424 No
288 47.41 2.72 1.07 1.65 0.78 0.552 1.44 0.383 0.90 1.00 0.424 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
289 47.57 2.73 1.08 1.65 0.78 0.552 1.44 0.383 0.90 1.00 0.424 No
290 47.74 2.74 1.08 1.65 0.78 0.551 1.44 0.382 0.90 1.00 0.423 No
291 47.90 2.75 1.09 1.66 0.77 0.550 1.44 0.382 0.90 1.00 0.423 No
292 48.07 2.76 1.09 1.66 0.77 0.549 1.44 0.381 0.90 1.00 0.423 No
293 48.23 2.77 1.10 1.67 0.77 0.549 1.44 0.380 0.90 1.00 0.422 No
294 48.39 2.78 1.10 1.67 0.77 0.548 1.44 0.380 0.90 1.00 0.422 No
295 48.56 2.79 1.11 1.68 0.77 0.547 1.44 0.379 0.90 1.00 0.422 No
296 48.72 2.80 1.11 1.68 0.77 0.546 1.44 0.379 0.90 1.00 0.421 No
297 48.89 2.81 1.12 1.69 0.76 0.545 1.44 0.378 0.90 1.00 0.421 No
298 49.05 2.82 1.12 1.69 0.76 0.545 1.44 0.378 0.90 1.00 0.421 No
299 49.22 2.83 1.13 1.70 0.76 0.544 1.44 0.377 0.90 1.00 0.420 No
300 49.38 2.84 1.14 1.70 0.76 0.543 1.44 0.377 0.90 1.00 0.420 No
301 49.54 2.85 1.14 1.71 0.76 0.542 1.44 0.376 0.90 1.00 0.420 No
302 49.71 2.86 1.15 1.71 0.76 0.541 1.44 0.375 0.90 1.00 0.419 No
303 49.87 2.87 1.15 1.72 0.75 0.540 1.44 0.375 0.89 1.00 0.419 No
304 50.04 2.88 1.16 1.72 0.75 0.540 1.44 0.374 0.89 1.00 0.418 No
305 50.20 2.89 1.16 1.73 0.75 0.539 1.44 0.374 0.89 1.00 0.418 No
306 50.36 2.90 1.17 1.73 0.75 0.538 1.44 0.373 0.89 1.00 0.418 No
307 50.53 291 1.17 1.74 0.75 0.537 1.44 0.372 0.89 1.00 0.417 No
308 50.69 2.92 1.18 1.74 0.75 0.536 1.44 0.372 0.89 1.00 0.417 No
309 50.86 2.93 1.18 1.75 0.74 0.535 1.44 0.371 0.89 1.00 0.416 No
310 51.02 2.94 1.19 1.75 0.74 0.534 1.44 0.370 0.89 1.00 0.416 No
311 51.18 2.95 1.19 1.76 0.74 0.533 1.44 0.370 0.89 1.00 0.416 No
312 51.35 2.96 1.20 1.76 0.74 0.532 1.44 0.369 0.89 1.00 0.415 No
313 51.51 2.97 1.20 1.77 0.74 0.531 1.44 0.368 0.89 1.00 0.415 No
314 51.68 2.98 1.21 1.77 0.74 0.530 1.44 0.368 0.89 1.00 0.414 No
315 51.84 2.99 1.21 1.78 0.73 0.529 1.44 0.367 0.89 1.00 0.414 No
316 52.00 3.00 1.22 1.78 0.73 0.529 1.44 0.367 0.89 1.00 0.413 No
317 52.17 3.01 1.22 1.79 0.73 0.528 1.44 0.366 0.89 1.00 0.413 No
318 52.33 3.02 1.23 1.79 0.73 0.527 1.44 0.365 0.89 1.00 0.413 No
319 52.50 3.03 1.23 1.80 0.73 0.526 1.44 0.365 0.89 1.00 0.412 No
320 52.66 3.04 1.24 1.80 0.73 0.525 1.44 0.364 0.88 1.00 0.412 No
321 52.82 3.05 1.24 1.81 0.72 0.524 1.44 0.363 0.88 1.00 0.411 No
322 52.99 3.06 1.25 1.82 0.72 0.523 1.44 0.363 0.88 1.00 0.411 No
323 53.15 3.07 1.25 1.82 0.72 0.522 1.44 0.362 0.88 1.00 0.410 No
324 53.32 3.08 1.26 1.83 0.72 0.521 1.44 0.362 0.88 1.00 0.410 No
325 53.48 3.09 1.26 1.83 0.72 0.520 1.44 0.361 0.88 1.00 0.409 No
326 53.64 3.10 1.27 1.84 0.72 0.520 1.44 0.360 0.88 1.00 0.409 No
327 53.81 3.11 1.27 1.84 0.71 0.519 1.44 0.360 0.88 1.00 0.409 No
328 53.97 3.12 1.28 1.84 0.71 0.518 1.44 0.359 0.88 1.00 0.408 No
329 54.14 3.13 1.28 1.85 0.71 0.517 1.44 0.359 0.88 1.00 0.408 No
330 54.30 3.14 1.29 1.85 0.71 0.516 1.44 0.358 0.88 1.00 0.407 No
331 54.46 3.15 1.29 1.86 0.71 0.516 1.44 0.358 0.88 1.00 0.407 No
332 54.63 3.16 1.30 1.86 0.71 0.515 1.44 0.357 0.88 1.00 0.407 No
333 54.79 3.17 1.30 1.87 0.71 0.514 1.44 0.357 0.88 1.00 0.406 No
334 54.96 3.18 1.31 1.87 0.70 0.513 1.44 0.356 0.88 1.00 0.406 No
335 55.12 3.19 1.31 1.87 0.70 0.512 1.44 0.355 0.88 1.00 0.405 No
336 55.28 3.20 1.32 1.88 0.70 0.512 1.44 0.355 0.88 1.00 0.405 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth Oy Uo g/ r CSR MSF CSReq Ko User CSR” Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

337 55.45 3.21 1.32 1.88 0.70 0.511 1.44 0.354 0.88 1.00 0.404 No
338 55.61 3.22 1.33 1.89 0.70 0.510 1.44 0.354 0.88 1.00 0.404 No
339 55.78 3.23 1.33 1.89 0.70 0.509 1.44 0.353 0.87 1.00 0.404 No
340 55.94 3.24 1.34 1.90 0.69 0.508 1.44 0.352 0.87 1.00 0.403 No
341 56.11 3.25 1.35 1.90 0.69 0.507 1.44 0.352 0.87 1.00 0.403 No
342 56.27 3.26 1.35 191 0.69 0.506 1.44 0.351 0.87 1.00 0.402 No
343 56.43 3.27 1.36 1.91 0.69 0.506 1.44 0.351 0.87 1.00 0.402 No
344 56.60 3.28 1.36 1.92 0.69 0.505 1.44 0.350 0.87 1.00 0.401 No
345 56.76 3.29 1.37 1.93 0.69 0.504 1.44 0.349 0.87 1.00 0.401 No
346 56.93 3.30 1.37 1.93 0.69 0.503 1.44 0.349 0.87 1.00 0.400 No
347 57.09 3.31 1.38 1.94 0.68 0.502 1.44 0.348 0.87 1.00 0.400 No
348 57.25 3.32 1.38 1.94 0.68 0.501 1.44 0.347 0.87 1.00 0.400 No
349 57.42 3.34 1.39 1.95 0.68 0.500 1.44 0.347 0.87 1.00 0.399 No
350 57.58 3.35 1.39 1.96 0.68 0.499 1.44 0.346 0.87 1.00 0.399 No
351 57.75 3.36 1.40 1.96 0.68 0.498 1.44 0.345 0.87 1.00 0.398 No
352 57.91 3.37 1.40 1.97 0.68 0.497 1.44 0.345 0.87 1.00 0.398 No
353 58.07 3.38 1.41 1.97 0.68 0.496 1.44 0.344 0.87 1.00 0.397 No
354 58.24 3.39 1.41 1.98 0.67 0.495 1.44 0.343 0.87 1.00 0.397 No
355 58.40 3.40 1.42 1.99 0.67 0.494 1.44 0.343 0.87 1.00 0.396 No
356 58.57 3.41 1.42 1.99 0.67 0.494 1.44 0.342 0.86 1.00 0.396 No
357 58.73 3.42 1.43 1.99 0.67 0.493 1.44 0.342 0.86 1.00 0.396 No

Abbreviations

Depth:  Depth from free surface, at which CPT was performed (ft)

o Total overburden pressure at test point (tsf)

Uo: Water pressure at test point (tsf)

o' Effective overburden pressure based on GWT during earthquake (tsf)

rd: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF: Magnitude Scaling Factor

CSReq:  CSR adjusted for M=7.5

o Effective overburden stress factor
CSR™: CSR fully adjusted
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:: Cyclic Resistance Ratio (CRR) calculation data ::

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour

1 0.33 232.88 1.07 0.23 0.50 374.12 1.00 374.12  4.000 No No 2.00

2 0.49 185.90 1.20 0.29 0.50 298.63 1.00 298.63  4.000 No No 2.00

3 0.66 129.55 1.44 0.44 0.50 208.08 1.00 208.08  4.000 No No 2.00

4 0.82 94.20 1.66 0.67 0.51 151.27 1.01 153.07  4.000 No No 2.00

5 0.98 61.84 1.95 1.13 0.62 99.27 1.24 122.84  4.000 No No 2.00

6 1.15 35.37 2.30 2.08 0.75 56.72 1.96 111.30  4.000 No No 2.00

7 131 19.15 2.67 3.67 0.89 30.65 3.77 115.57  4.000 No Yes 2.00

8 1.48 13.75 2.84 4.63 0.96 21.96 5.17 113.49  4.000 No Yes 2.00

9 1.64 11.95 2.93 5.34 0.99 19.05 6.01 114.43  4.000 No Yes 2.00
10 1.80 12.40 2.92 5.42 0.99 19.75 5.93 117.17  4.000 No Yes 2.00
11 1.97 13.29 2.93 6.07 0.99 21.18 6.04 127.94  4.000 No Yes 2.00
12 2.13 14.09 2.92 6.21 0.99 22.43 5.92 13290  4.000 No Yes 2.00
13 2.30 14.30 2.93 6.35 0.99 22.76 5.95 135.39  4.000 No Yes 2.00
14 2.46 14.03 2.94 6.48 0.99 22.30 6.08 135.51 4.000 No Yes 2.00
15 2.62 13.82 2.95 6.59 1.00 21.95 6.18 135.59  4.000 No Yes 2.00
16 2.79 13.88 2.96 6.81 1.00 22.03 6.27 138.10  4.000 No Yes 2.00
17 2.95 14.20 2.95 6.89 1.00 22.54 6.23 140.48  4.000 No Yes 2.00
18 3.12 14.59 2.95 6.94 1.00 23.15 6.17 142.80  4.000 No Yes 2.00
19 3.28 14.82 2.94 6.84 0.99 23.50 6.07 142.72  4.000 No Yes 2.00
20 3.45 14.75 2.94 6.87 1.00 23.37 6.11 142.75  4.000 No Yes 2.00
21 3.61 14.38 2.95 6.82 1.00 22.77 6.17 140.43  4.000 No Yes 2.00
22 3.77 14.08 2.95 6.73 1.00 22.27 6.20 138.05  4.000 No Yes 2.00
23 3.94 13.92 2.95 6.58 1.00 21.99 6.17 135.58  4.000 No Yes 2.00
24 4.10 13.65 2.96 6.71 1.00 21.55 6.30 135.67  4.000 No Yes 2.00
25 4.27 13.11 2.98 7.00 1.00 20.67 6.57 135.82  4.000 No Yes 2.00
26 4.43 12.58 3.01 7.30 1.00 19.80 6.86 135.91 4.000 No Yes 2.00
27 4.59 12.38 3.02 7.43 1.00 19.47 6.98 13592  4.000 No Yes 2.00
28 4.76 12.35 3.02 7.45 1.00 19.40 7.01 13592  4.000 No Yes 2.00
29 4.92 12.19 3.01 7.00 1.00 19.12 6.85 130.90  4.000 No Yes 2.00
30 5.09 12.02 3.01 6.82 1.00 18.83 6.81 128.33  4.000 No Yes 2.00
31 5.25 11.95 3.00 6.58 1.00 18.72 6.72 125.70  4.000 No Yes 2.00
32 5.41 12.15 3.01 7.04 1.00 19.02 6.88 130.90  4.000 No Yes 2.00
33 5.58 11.88 3.03 7.21 1.00 18.57 7.05 130.92  4.000 No Yes 2.00
34 5.74 11.38 3.04 7.24 1.00 17.74 7.23 128.35  4.000 No Yes 2.00
35 5.91 10.48 3.07 7.24 1.00 16.28 7.56 123.02  4.000 No Yes 2.00
36 6.07 9.75 3.10 7.45 1.00 15.09 7.96 120.16  4.000 No Yes 2.00
37 6.23 9.08 3.13 7.65 1.00 14.00 8.37 117.16  4.000 No Yes 2.00
38 6.40 8.51 3.16 7.78 1.00 13.07 8.73 114.08  4.000 No Yes 2.00
39 6.56 7.97 3.19 7.90 1.00 12.20 9.09 110.90  4.000 No Yes 2.00
40 6.73 7.44 3.22 8.03 1.00 11.33 9.49 107.57  4.000 No Yes 2.00
41 6.89 6.91 3.25 8.19 1.00 10.46 9.95 104.08  4.000 No Yes 2.00
42 7.05 6.64 3.26 8.02 1.00 10.01 10.07 100.87  4.000 No Yes 2.00
43 7.22 6.54 3.25 7.63 1.00 9.83 9.95 97.85 4.000 No Yes 2.00
44 7.38 6.37 3.25 7.29 1.00 9.55 9.91 94.63 4.000 No Yes 2.00
45 7.55 6.06 3.26 7.11 1.00 9.04 10.07 91.09 4.000 No Yes 2.00
46 7.71 5.69 3.30 7.62 1.00 8.43 10.72 90.38 4.000 No Yes 2.00
47 7.87 5.52 3.32 7.89 1.00 8.15 11.04 89.99 4.000 No Yes 2.00
48 8.04 5.12 3.37 8.58 1.00 7.49 11.88 88.91 4.000 No Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour
49 8.20 4.65 3.41 8.76 1.00 6.72 12.58 84.54 4.000 No Yes 2.00
50 8.37 4.18 3.46 8.99 1.00 5.96 13.41 79.87 4.000 No Yes 2.00
51 8.53 4.42 3.40 7.62 1.00 6.32 12.29 77.68 4.000 No Yes 2.00
52 8.69 4.89 3.33 6.82 1.00 7.07 11.18 79.00 4.000 No Yes 2.00
53 8.86 5.26 3.31 7.00 1.00 7.65 10.87 83.12 4.000 No Yes 2.00
54 9.02 5.29 3.33 7.67 1.00 7.68 11.23 86.30 4.000 No Yes 2.00
55 9.19 5.32 3.35 8.33 1.00 7.72 11.57 89.32 4.000 No Yes 2.00
56 9.35 5.36 3.35 8.29 1.00 7.76 11.52 89.38 4.000 No Yes 2.00
57 9.51 5.22 3.35 7.83 1.00 7.53 11.43 86.05 4.000 No Yes 2.00
58 9.68 4.79 3.38 7.86 1.00 6.82 12.00 81.77 4.000 No Yes 2.00
59 9.84 4.46 3.40 7.69 1.00 6.27 12.37 77.58 4.000 No Yes 2.00
60 10.01 4.33 3.42 7.97 1.00 6.05 12.75 77.09 4.000 No Yes 2.00
61 10.17 4.30 3.40 7.16 1.00 5.99 12.32 73.74 4.000 No Yes 2.00
62 10.34 4.37 3.39 7.04 1.00 6.09 12.15 73.95 4.000 No Yes 2.00
63 10.50 4.44 3.38 6.92 1.00 6.19 11.98 74.14 4.000 No Yes 2.00
64 10.66 4.81 3.36 7.12 1.00 6.77 11.59 78.53 4.000 No Yes 2.00
65 10.83 5.05 3.32 6.75 1.00 7.14 11.08 79.11 4.000 No Yes 2.00
66 10.99 5.22 3.30 6.52 1.00 7.39 10.75 79.47 4.000 No Yes 2.00
67 11.16 5.35 3.29 6.34 1.00 7.57 10.51 79.59 4.000 No Yes 2.00
68 11.32 5.56 3.27 6.09 1.00 7.78 10.21 79.42 4.000 No Yes 2.00
69 11.48 5.76 3.25 5.86 1.00 7.98 9.93 79.23 4.000 No Yes 2.00
70 11.65 6.03 3.25 6.20 1.00 8.26 9.97 82.43 4.000 No Yes 2.00
71 11.81 6.03 3.26 6.21 1.00 8.15 10.05 81.88 4.000 No Yes 2.00
72 11.98 5.76 3.29 6.54 1.00 7.62 10.60 80.84 4.000 No Yes 2.00
73 12.14 5.23 3.34 6.59 1.00 6.73 11.30 76.04 4.000 No Yes 2.00
74 12.30 5.17 3.35 6.69 1.00 6.54 11.52 75.38 4.000 No Yes 2.00
75 12.47 5.33 3.33 6.46 1.00 6.69 11.25 75.25 4.000 No Yes 2.00
76 12.63 5.67 3.30 6.04 1.00 7.07 10.67 75.47 4.000 No Yes 2.00
77 12.80 5.74 3.29 5.97 1.00 7.07 10.63 75.10 4.000 No Yes 2.00
78 12.96 5.71 3.30 6.01 1.00 6.94 10.75 74.59 4.000 No Yes 2.00
79 13.12 5.62 3.32 6.14 1.00 6.75 10.99 74.14 4.000 No Yes 2.00
80 13.29 5.62 3.32 6.14 1.00 6.71 11.03 73.94 4.000 No Yes 2.00
81 13.45 6.03 3.27 5.68 1.00 7.22 10.32 74.48 4.000 No Yes 2.00
82 13.62 6.20 3.26 5.51 1.00 7.40 10.07 74.55 4.000 No Yes 2.00
83 13.78 6.41 3.24 5.32 1.00 7.64 9.78 74.66 4.000 No Yes 2.00
84 13.94 6.55 3.25 5.77 1.00 7.78 10.00 77.77 4.000 No Yes 2.00
85 14.11 7.19 3.22 5.72 1.00 8.58 9.48 81.35 4.000 No Yes 2.00
86 14.27 8.03 3.17 5.53 1.00 9.65 8.79 84.87 4.000 No Yes 2.00
87 14.44 8.87 3.10 4.95 1.00 10.71 7.95 85.14 4.000 No Yes 2.00
88 14.60 9.72 3.06 4.86 1.00 11.76 7.50 88.16 4.000 No Yes 2.00
89 14.76 10.39 3.04 4.87 1.00 12.57 7.23 90.96 4.000 No Yes 2.00
90 14.93 11.16 3.02 4.84 1.00 13.50 6.94 93.60 4.000 No Yes 2.00
91 15.09 11.59 2.99 4.65 1.00 13.98 6.68 93.37 4.000 No Yes 2.00
92 15.26 11.99 2.97 4.48 1.00 14.41 6.46 93.10 4.000 No Yes 2.00
93 15.42 12.19 2.97 4.41 1.00 14.58 6.37 92.86 4.000 No Yes 2.00
94 15.58 12.60 2.96 4.54 1.00 15.02 6.35 95.36 4.000 No Yes 2.00
95 15.75 12.90 2.97 4.71 1.00 15.31 6.39 97.78 4.000 No Yes 2.00
96 15.91 12.46 3.01 5.18 1.00 14.66 6.84 100.23  4.000 No Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour

97 16.08 11.48 3.05 5.35 1.00 13.33 7.30 97.40 4.000 No Yes 2.00

98 16.24 10.35 3.09 5.29 1.00 11.84 7.75 91.74 4.000 No Yes 2.00

99 16.40 10.00 3.07 4.77 1.00 11.34 7.58 85.97 4.000 No Yes 2.00
100 16.57 10.04 3.05 4.38 1.00 11.33 7.32 82.89 4.000 No Yes 2.00
101 16.73 10.02 3.05 4.40 1.00 11.23 7.36 82.71 4.000 No Yes 2.00
102 16.90 9.55 3.07 4.26 1.00 10.59 7.51 79.46 4.000 No Yes 2.00
103 17.06 8.94 3.09 4.17 1.00 9.79 7.77 76.05 4.000 No Yes 2.00
104 17.23 8.72 3.08 3.86 1.00 9.46 7.68 72.63 4.000 No Yes 2.00
105 17.39 9.14 3.05 3.67 1.00 9.92 7.32 72.59 4.000 No Yes 2.00
106 17.55 9.69 3.01 3.44 1.00 10.53 6.88 72.52 4.000 No Yes 2.00
107 17.72 9.73 3.01 3.43 1.00 10.52 6.88 72.38 4.000 No Yes 2.00
108 17.88 9.34 3.07 3.99 1.00 10.00 7.54 75.41 4.000 No Yes 2.00
109 18.05 9.73 3.07 4.20 1.00 10.40 7.54 78.39 4.000 No Yes 2.00
110 18.21 10.28 3.08 4.67 1.00 11.00 7.64 84.08 4.000 No Yes 2.00
111 18.37 11.26 3.06 4.88 1.00 12.09 7.39 89.44 4.000 No Yes 2.00
112 18.54 11.61 3.09 5.67 1.00 12.44 7.78 96.74 4.000 No Yes 2.00
113 18.70 11.95 3.09 5.80 1.00 12.77 7.75 98.94 4.000 No Yes 2.00
114 18.87 11.95 3.07 5.50 1.00 12.69 7.59 96.37 4.000 No Yes 2.00
115 19.03 11.19 3.07 4.93 1.00 11.74 7.55 88.64 4.000 No Yes 2.00
116 19.19 10.52 3.11 5.28 1.00 10.91 8.09 88.26 4.000 No Yes 2.00
117 19.36 10.07 3.18 6.30 1.00 10.32 8.97 92.58 4.000 No Yes 2.00
118 19.52 11.14 3.19 7.29 1.00 11.49 9.04 103.88  4.000 No Yes 2.00
119 19.69 12.22 3.15 7.19 1.00 12.65 8.56 108.31  4.000 No Yes 2.00
120 19.85 12.86 3.12 6.80 1.00 13.30 8.15 108.33  4.000 No Yes 2.00
121 20.01 12.81 3.08 5.98 1.00 13.17 7.73 101.80  4.000 No Yes 2.00
122 20.18 12.31 3.09 5.66 1.00 12.53 7.74 97.03 4.000 No Yes 2.00
123 20.34 11.68 3.12 6.00 1.00 11.77 8.21 96.63 4.000 No Yes 2.00
124 20.51 11.46 3.17 6.78 1.00 11.45 8.78 100.55  4.000 No Yes 2.00
125 20.67 12.13 3.15 6.98 1.00 12.13 8.63 104.75  4.000 No Yes 2.00
126 20.83 13.80 3.07 6.06 1.00 13.90 7.56 105.08  4.000 No Yes 2.00
127 21.00 13.76 3.05 5.56 1.00 13.78 7.30 100.60  4.000 No Yes 2.00
128 21.16 12.60 3.05 4.96 1.00 12.45 7.33 91.25 4.000 No Yes 2.00
129 21.33 10.03 3.12 4.52 1.00 9.60 8.12 77.95 4.000 No Yes 2.00
130 21.49 8.08 3.17 3.87 1.00 7.44 8.77 65.31 4.000 No Yes 2.00
131 21.65 6.79 3.18 2.98 1.00 6.02 8.97 53.98 4.000 No Yes 2.00
132 21.82 6.60 3.15 2.47 1.00 5.78 8.60 49.72 4.000 No Yes 2.00
133 21.98 6.57 3.09 1.87 1.00 5.73 7.86 45.05 4.000 No Yes 2.00
134 22.15 6.48 3.11 1.90 1.00 5.61 8.01 44.93 4.000 No Yes 2.00
135 22.31 5.92 3.18 2.13 1.00 4.99 8.91 44.45 4.000 No Yes 2.00
136 22.47 5.50 3.23 2.35 1.00 4.52 9.73 43.92 4.000 No Yes 2.00
137 22.64 5.47 3.40 4.73 1.00 4.46 12.29 54.87 4.000 No Yes 2.00
138 22.80 6.75 3.46 8.49 1.00 5.79 13.31 76.99 4.000 No Yes 2.00
139 22.97 10.96 3.31 9.63 1.00 10.15 10.80 109.60  4.000 No Yes 2.00
140 23.13 17.76 3.11 8.69 1.00 17.18 8.02 137.83  4.000 No Yes 2.00
141 23.30 28.74 2.87 6.68 0.97 28.38 5.43 154.11  4.000 No Yes 2.00
142 23.46 38.02 2.73 5.54 0.91 37.59 4.21 158.22  4.000 No Yes 2.00
143 23.62 44.13 2.64 4.83 0.88 43.51 3.59 156.24  4.000 No Yes 2.00
144 23.79 44.57 2.63 4.62 0.88 43.72 3.49 152.78  4.000 No Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour
145 23.95 42.71 2.61 4.19 0.87 41.63 3.40 141.36  4.000 No Yes 2.00
146 24.12 39.73 2.59 3.56 0.86 38.43 3.25 124.82  0.261 No No 0.69
147 24.28 36.53 2.54 2.75 0.84 35.04 2.99 104.68  0.187 No No 0.49
148 24.44 36.19 2.50 2.30 0.83 34.54 2.75 94.96 0.160 No No 0.42
149 24.61 40.99 2.55 3.20 0.85 39.16 3.03 118.64  0.235 No No 0.62
150 24.77 48.72 2.58 4.29 0.86 46.63 3.23 150.67  0.398 No No 1.04
151 24.94 64.65 2.50 4.27 0.83 61.92 2.76 170.77  0.543 No No 1.42
152 25.10 71.81 2.42 3.65 0.80 68.55 2.39 163.51 0.487 No No 1.27
153 25.26 74.23 2.34 2.93 0.77 70.55 2.08 146.95 0.375 No No 0.98
154 25.43 66.85 2.38 2.95 0.78 63.16 2.22 140.02  0.335 No No 0.87
155 25.59 69.51 2.38 3.13 0.78 65.46 2.25 147.02  0.376 No No 0.97
156 25.76 75.34 2.38 3.29 0.78 70.76 2.22 156.81 0.439 No No 1.14
157 25.92 81.05 2.34 3.18 0.77 75.92 2.10 159.31 0.456 No No 1.18
158 26.08 78.42 2.35 3.12 0.77 73.11 2.12 154.66  0.424 No No 1.09
159 26.25 70.92 2.39 3.17 0.78 65.72 2.25 148.17  0.383 No No 0.99
160 26.41 62.04 2.44 3.25 0.80 57.09 2.47 140.75  0.339 No No 0.87
161 26.58 54.43 2.50 3.53 0.83 49.69 2.79 138.55  0.327 No No 0.84
162 26.74 48.96 2.58 4.00 0.86 44.37 3.19 141.65 0.344 No No 0.88
163 26.90 43.73 2.66 4.66 0.89 39.29 3.72 146.35  4.000 No Yes 2.00
164 27.07 39.47 2.73 5.27 0.92 35.14 4.25 149.29  4.000 No Yes 2.00
165 27.23 35.91 2.77 5.43 0.93 31.69 4.57 14490  4.000 No Yes 2.00
166 27.40 32.87 2.80 5.43 0.94 28.75 4.82 138.65  4.000 No Yes 2.00
167 27.56 30.92 2.82 5.34 0.95 26.82 4.97 133.24  4.000 No Yes 2.00
168 27.72 30.12 2.83 5.37 0.95 25.98 5.07 131.78  4.000 No Yes 2.00
169 27.89 30.22 2.84 5.47 0.96 25.94 5.13 132.98  4.000 No Yes 2.00
170 28.05 30.78 2.84 5.59 0.96 26.33 5.15 135.48  4.000 No Yes 2.00
171 28.22 31.71 2.84 5.65 0.96 27.04 5.10 137.78  4.000 No Yes 2.00
172 28.38 32.96 2.83 5.74 0.95 28.05 5.04 141.32  4.000 No Yes 2.00
173 28.54 34.16 2.81 5.63 0.95 29.00 4.90 142.03  4.000 No Yes 2.00
174 28.71 34.77 2.80 5.53 0.94 29.42 4.81 141.54  4.000 No Yes 2.00
175 28.87 34.42 2.79 5.29 0.94 28.99 4.73 137.23  4.000 No Yes 2.00
176 29.04 33.05 2.80 5.09 0.94 27.64 4.77 131.76  4.000 No Yes 2.00
177 29.20 31.49 2.80 4.80 0.94 26.16 4.77 124.69  4.000 No Yes 2.00
178 29.36 29.92 2.81 4.72 0.95 24.67 4.88 120.44  4.000 No Yes 2.00
179 29.53 29.06 2.81 4.50 0.95 23.82 4.86 115.81  4.000 No Yes 2.00
180 29.69 28.86 2.81 4.42 0.94 23.55 4.84 114.09  4.000 No Yes 2.00
181 29.86 29.14 2.79 4.25 0.94 23.70 4.73 112.19  4.000 No Yes 2.00
182 30.02 29.91 2.77 4.02 0.93 24.29 4.53 110.13  4.000 No Yes 2.00
183 30.19 30.52 2.74 3.70 0.92 24.74 4.30 106.42  4.000 No Yes 2.00
184 30.35 31.49 2.71 3.47 0.91 25.50 4.09 104.23  4.000 No Yes 2.00
185 30.51 32.96 2.72 3.74 0.91 26.66 4.13 110.20  4.000 No Yes 2.00
186 30.68 35.79 2.72 4.11 0.91 28.94 4.14 119.91 4.000 No Yes 2.00
187 30.84 39.44 2.71 4.42 0.91 31.94 4.07 129.98  4.000 No Yes 2.00
188 31.01 41.86 2.70 4.57 0.90 33.86 4.01 135.74  4.000 No Yes 2.00
189 31.17 42.11 2.70 4.63 0.91 33.93 4.03 136.77  4.000 No Yes 2.00
190 31.33 40.67 2.72 4.71 0.91 32.56 4.17 135.72  4.000 No Yes 2.00
191 31.50 38.32 2.76 4.93 0.93 30.41 4.44 13495  4.000 No Yes 2.00
192 31.66 35.42 2.80 5.16 0.94 27.82 4.78 132.97  4.000 No Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour
193 31.83 32.50 2.85 5.54 0.96 25.22 5.24 132.20  4.000 No Yes 2.00
194 31.99 30.54 2.89 5.92 0.98 23.46 5.64 132,40  4.000 No Yes 2.00
195 32.15 29.65 2.93 6.35 0.99 22.59 5.97 134.90  4.000 No Yes 2.00
196 32.32 29.45 2.94 6.52 1.00 22.31 6.09 135.92  4.000 No Yes 2.00
197 32.48 29.18 2.95 6.59 1.00 21.99 6.17 135.70  4.000 No Yes 2.00
198 32.65 29.39 2.95 6.66 1.00 22.06 6.20 136.66  4.000 No Yes 2.00
199 32.81 29.83 2.95 6.68 1.00 22.32 6.17 137.60  4.000 No Yes 2.00
200 32.97 30.75 2.93 6.47 0.99 22.99 5.97 137.25  4.000 No Yes 2.00
201 33.14 31.94 2.89 5.99 0.98 23.89 5.62 13433  4.000 No Yes 2.00
202 33.30 32.89 2.86 5.49 0.96 24.60 5.29 130.07  4.000 No Yes 2.00
203 33.47 33.20 2.83 5.11 0.95 24.78 5.08 125.82  4.000 No Yes 2.00
204 33.63 33.00 2.83 5.04 0.95 24.53 5.07 12433  4.000 No Yes 2.00
205 33.79 32.60 2.85 5.33 0.96 24.08 5.27 126.88  4.000 No Yes 2.00
206 33.96 32.96 2.88 5.80 0.97 24.22 5.49 132.98  4.000 No Yes 2.00
207 34.12 33.38 2.89 6.04 0.98 24.44 5.58 136.38  4.000 No Yes 2.00
208 34.29 32.58 2.90 6.10 0.98 23.68 5.70 135.03  4.000 No Yes 2.00
209 34.45 31.13 2.89 5.60 0.98 22.49 5.61 126.28  4.000 No Yes 2.00
210 34.61 29.39 2.89 5.11 0.97 21.08 5.56 117.08  4.000 No Yes 2.00
211 34.78 28.52 2.87 4.65 0.97 20.35 5.41 110.02  4.000 No Yes 2.00
212 34.94 27.27 2.88 4.62 0.97 19.30 5.55 107.15  4.000 No Yes 2.00
213 35.11 25.82 2.91 4.62 0.98 18.08 5.76 104.21  4.000 No Yes 2.00
214 35.27 24.66 291 4.42 0.98 17.13 5.82 99.64 4.000 No Yes 2.00
215 35.43 23.98 2.92 4.40 0.99 16.54 5.93 98.01 4.000 No Yes 2.00
216 35.60 23.52 2.93 4.35 0.99 16.12 5.97 96.32 4.000 No Yes 2.00
217 35.76 23.25 2.95 4.56 1.00 15.83 6.17 97.75 4.000 No Yes 2.00
218 35.93 23.71 2.94 4.47 0.99 16.13 6.05 97.58 4.000 No Yes 2.00
219 36.09 23.67 2.95 4.63 1.00 16.02 6.18 98.96 4.000 No Yes 2.00
220 36.26 23.83 2.93 4.44 0.99 16.10 6.04 97.28 4.000 No Yes 2.00
221 36.42 23.18 2.93 4.27 0.99 15.56 6.05 94.07 4.000 No Yes 2.00
222 36.58 22.80 291 3.86 0.99 15.25 5.84 89.10 4.000 No Yes 2.00
223 36.75 22.18 291 3.65 0.98 14.75 5.81 85.63 4.000 No Yes 2.00
224 36.91 21.74 291 3.57 0.99 14.37 5.83 83.81 4.000 No Yes 2.00
225 37.08 21.62 291 3.42 0.98 14.24 5.75 81.93 4.000 No Yes 2.00
226 37.24 21.45 2.93 3.62 0.99 14.04 5.96 83.60 4.000 No Yes 2.00
227 37.40 21.13 2.95 3.86 1.00 13.72 6.21 85.21 4.000 No Yes 2.00
228 37.57 20.69 2.99 4.32 1.00 13.35 6.63 88.51 4.000 No Yes 2.00
229 37.73 20.15 3.00 4.26 1.00 12.92 6.72 86.76 4.000 No Yes 2.00
230 37.90 20.29 2.97 3.86 1.00 12.97 6.42 83.21 4.000 No Yes 2.00
231 38.06 20.41 2.94 3.47 1.00 13.02 6.11 79.55 4.000 No Yes 2.00
232 38.22 20.94 291 3.20 0.98 13.40 5.79 77.62 4.000 No Yes 2.00
233 38.39 20.65 2.92 3.25 0.99 13.13 5.90 77.54 4.000 No Yes 2.00
234 38.55 20.89 291 3.21 0.99 13.27 5.84 77.43 4.000 No Yes 2.00
235 38.72 20.33 2.93 3.31 0.99 12.80 6.04 77.34 4.000 No Yes 2.00
236 38.88 20.02 2.95 3.37 1.00 12.52 6.17 77.25 4.000 No Yes 2.00
237 39.04 19.18 2.98 3.54 1.00 11.87 6.50 77.21 4.000 No Yes 2.00
238 39.21 18.93 2.99 3.60 1.00 11.66 6.61 77.12 4.000 No Yes 2.00
239 39.37 18.72 3.01 3.85 1.00 11.47 6.87 78.83 4.000 No Yes 2.00
240 39.54 18.52 3.03 4.10 1.00 11.29 7.12 80.47 4.000 No Yes 2.00
CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 7/14/2022, 2:34:07 PM 71

Project file: P:\2022 Projects\22-7499 Solar - Solano Community College\CPT Analysis\Liquefaction Analysis.clq



This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour
241 39.70 17.48 3.09 4.61 1.00 10.53 7.78 81.92 4.000 No Yes 2.00
242 39.86 16.40 3.13 4.96 1.00 9.75 8.36 81.56 4.000 No Yes 2.00
243 40.03 16.82 3.12 4.82 1.00 10.00 8.16 81.56 4.000 No Yes 2.00
244 40.19 17.66 3.09 4.56 1.00 10.54 7.74 81.62 4.000 No Yes 2.00
245 40.36 17.91 3.08 4.49 1.00 10.68 7.64 81.55 4.000 No Yes 2.00
246 40.52 17.70 3.10 4.77 1.00 10.49 7.91 83.02 4.000 No Yes 2.00
247 40.68 18.74 3.08 4.88 1.00 11.17 7.72 86.21 4.000 No Yes 2.00
248 40.85 19.40 3.07 4.88 1.00 11.58 7.58 87.70 4.000 No Yes 2.00
249 41.01 20.92 3.03 4.67 1.00 12.56 7.10 89.21 4.000 No Yes 2.00
250 41.18 22.57 2.98 4.29 1.00 13.63 6.53 89.05 4.000 No Yes 2.00
251 41.34 23.11 2.97 4.18 1.00 13.94 6.38 88.90 4.000 No Yes 2.00
252 41.50 21.11 3.03 4.63 1.00 12.56 7.07 88.86 4.000 No Yes 2.00
253 41.67 17.72 3.15 5.65 1.00 10.25 8.60 88.17 4.000 No Yes 2.00
254 41.83 18.19 3.14 5.49 1.00 10.52 8.38 88.19 4.000 No Yes 2.00
255 42.00 19.03 3.08 4.81 1.00 11.04 7.73 85.30 4.000 No Yes 2.00
256 42.16 19.53 3.04 4.28 1.00 11.34 7.24 82.14 4.000 No Yes 2.00
257 42.32 19.18 3.06 4.38 1.00 11.07 7.41 82.01 4.000 No Yes 2.00
258 42.49 19.13 3.07 4.59 1.00 11.00 7.59 83.45 4.000 No Yes 2.00
259 42.65 18.46 3.10 4.79 1.00 10.52 7.91 83.24 4.000 No Yes 2.00
260 42.82 16.33 3.15 4.80 1.00 9.09 8.57 77.92 4.000 No Yes 2.00
261 42.98 13.89 3.23 4.96 1.00 7.47 9.63 71.89 4.000 No Yes 2.00
262 43.15 12.31 3.29 5.08 1.00 6.41 10.51 67.38 4.000 No Yes 2.00
263 43.31 11.39 3.35 5.61 1.00 5.79 11.47 66.40 4.000 No Yes 2.00
264 43.47 11.03 3.41 6.64 1.00 5.54 12.44 68.86 4.000 No Yes 2.00
265 43.64 11.71 3.39 6.88 1.00 5.95 12.18 72.47 4.000 No Yes 2.00
266 43.80 12.70 3.39 7.85 1.00 6.57 12.21 80.15 4.000 No Yes 2.00
267 43.97 13.71 3.37 8.04 1.00 7.19 11.80 84.89 4.000 No Yes 2.00
268 44.13 14.32 3.36 8.20 1.00 7.56 11.61 87.80 4.000 No Yes 2.00
269 44.29 14.25 3.33 7.40 1.00 7.49 11.21 83.99 4.000 No Yes 2.00
270 44.46 13.34 3.37 7.72 1.00 6.88 11.87 81.64 4.000 No Yes 2.00
271 44.62 12.01 3.43 8.11 1.00 6.01 12.87 77.32 4.000 No Yes 2.00
272 44.79 10.63 3.52 9.09 1.00 5.11 14.41 73.67 4.000 No Yes 2.00
273 44.95 10.33 3.47 7.31 1.00 4.90 13.61 66.76 4.000 No Yes 2.00
274 45.11 9.67 3.48 6.59 1.00 4.47 13.72 61.30 4.000 No Yes 2.00
275 45.28 9.86 3.47 6.43 1.00 4.57 13.46 61.53 4.000 No Yes 2.00
276 45.44 10.98 3.43 6.76 1.00 5.26 12.83 67.48 4.000 No Yes 2.00
277 45.61 12.81 3.38 7.20 1.00 6.38 11.98 76.41 4.000 No Yes 2.00
278 45.77 14.02 3.35 7.32 1.00 7.11 11.44 81.40 4.000 No Yes 2.00
279 45.93 14.32 3.35 7.70 1.00 7.28 11.55 84.01 4.000 No Yes 2.00
280 46.10 13.77 3.38 8.09 1.00 6.91 12.06 83.26 4.000 No Yes 2.00
281 46.26 13.22 3.41 8.20 1.00 6.54 12.42 81.30 4.000 No Yes 2.00
282 46.43 12.65 3.44 8.67 1.00 6.17 13.03 80.38 4.000 No Yes 2.00
283 46.59 12.79 3.42 8.24 1.00 6.23 12.73 79.30 4.000 No Yes 2.00
284 46.75 12.72 3.42 7.97 1.00 6.17 12.63 77.91 4.000 No Yes 2.00
285 46.92 11.92 3.49 9.39 1.00 5.66 13.94 78.83 4.000 No Yes 2.00
286 47.08 11.31 3.57 11.62 1.00 5.26 15.50 81.53 4.000 No Yes 2.00
287 47.25 11.92 3.58 12.66 1.00 5.61 15.54 87.28 4.000 No Yes 2.00
288 47.41 14.45 3.43 9.94 1.00 7.13 12.84 91.57 4.000 No Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth ot I Fr n Qun Ke Qtn,cs CRR;s Belongs to Clay-like FS
(ft) (tsf) (%) trans. layer behaviour
289 47.57 16.40 3.33 8.29 1.00 8.29 11.17 92.58 4.000 No Yes 2.00
290 47.74 17.09 3.29 7.67 1.00 8.67 10.60 91.91 4.000 No Yes 2.00
291 47.90 16.13 3.34 8.22 1.00 8.06 11.28 90.97 4.000 No Yes 2.00
292 48.07 15.90 3.36 8.62 1.00 7.90 11.60 91.67 4.000 No Yes 2.00
293 48.23 16.62 3.33 8.42 1.00 8.30 11.24 93.26 4.000 No Yes 2.00
294 48.39 17.39 3.31 8.21 1.00 8.73 10.86 94.84 4.000 No Yes 2.00
295 48.56 17.83 3.29 7.98 1.00 8.96 10.60 95.03 4.000 No Yes 2.00
296 48.72 18.40 3.27 7.69 1.00 9.28 10.27 95.29 4.000 No Yes 2.00
297 48.89 19.59 3.22 6.95 1.00 9.95 9.52 94.73 4.000 No Yes 2.00
298 49.05 20.22 3.19 6.51 1.00 10.29 9.11 93.74 4.000 No Yes 2.00
299 49.22 19.89 3.22 7.03 1.00 10.06 9.51 95.72 4.000 No Yes 2.00
300 49.38 20.26 3.24 7.85 1.00 10.24 9.87 101.11  4.000 No Yes 2.00
301 49.54 23.24 3.17 7.35 1.00 11.96 8.90 106.40  4.000 No Yes 2.00
302 49.71 27.51 3.09 6.76 1.00 14.42 7.79 112.34  4.000 No Yes 2.00
303 49.87 29.94 3.06 6.77 1.00 15.79 7.44 117.46  4.000 No Yes 2.00
304 50.04 30.23 3.10 7.80 1.00 15.89 7.92 12593  4.000 No Yes 2.00
305 50.20 30.98 3.10 7.95 1.00 16.28 7.90 128.58  4.000 No Yes 2.00
306 50.36 32.77 3.07 7.70 1.00 17.26 7.55 130.38  4.000 No Yes 2.00
307 50.53 34.97 3.03 7.17 1.00 18.47 7.05 130.26  4.000 No Yes 2.00
308 50.69 36.06 3.02 7.34 1.00 19.04 7.02 133.69  4.000 No Yes 2.00
309 50.86 36.55 3.04 7.93 1.00 19.25 7.25 139.60  4.000 No Yes 2.00
310 51.02 40.08 3.03 8.26 1.00 21.20 7.05 149.40  4.000 No Yes 2.00
311 51.18 55.16 2.86 6.83 0.96 30.25 5.31 160.78  4.000 No Yes 2.00
312 51.35 68.94 2.72 5.56 0.91 39.18 4.12 161.55  4.000 No Yes 2.00
313 51.51 68.98 2.69 5.15 0.90 39.27 3.94 154.89  4.000 No Yes 2.00
314 51.68 54.88 2.79 5.46 0.94 30.20 4.71 142.23  4.000 No Yes 2.00
315 51.84 44.30 2.90 6.05 0.98 23.46 5.71 133.93  4.000 No Yes 2.00
316 52.00 40.57 2.92 5.86 0.99 21.18 5.93 125.67  4.000 No Yes 2.00
317 52.17 37.73 2.97 6.24 1.00 19.41 6.42 124.57  4.000 No Yes 2.00
318 52.33 34.58 3.06 7.60 1.00 17.59 7.44 130.83  4.000 No Yes 2.00
319 52.50 38.12 3.05 8.17 1.00 19.50 7.31 142.54  4.000 No Yes 2.00
320 52.66 46.34 2.96 7.55 1.00 23.99 6.32 151.64  4.000 No Yes 2.00
321 52.82 54.23 2.87 6.64 0.97 28.77 5.38 154.67  4.000 No Yes 2.00
322 52.99 55.96 2.83 6.18 0.95 29.85 5.07 151.27  4.000 No Yes 2.00
323 53.15 48.71 2.87 5.92 0.97 25.50 5.39 137.52  4.000 No Yes 2.00
324 53.32 36.18 2.97 5.74 1.00 18.12 6.39 115.87  4.000 No Yes 2.00
325 53.48 24.46 3.09 5.31 1.00 11.67 7.82 91.23 4.000 No Yes 2.00
326 53.64 18.11 3.21 5.33 1.00 8.18 9.45 77.25 4.000 No Yes 2.00
327 53.81 15.70 3.30 5.82 1.00 6.84 10.70 73.23 4.000 No Yes 2.00
328 53.97 15.84 3.29 5.77 1.00 6.90 10.62 73.24 4.000 No Yes 2.00
329 54.14 15.18 3.32 5.81 1.00 6.52 10.95 71.39 4.000 No Yes 2.00
330 54.30 14.03 3.38 6.43 1.00 5.88 11.95 70.27 4.000 No Yes 2.00
331 54.46 12.67 3.52 9.11 1.00 5.13 14.40 73.81 4.000 No Yes 2.00
332 54.63 14.06 3.46 8.86 1.00 5.86 13.44 78.75 4.000 No Yes 2.00
333 54.79 14.26 3.46 9.02 1.00 5.94 13.44 79.87 4.000 No Yes 2.00
334 54.96 16.29 3.35 7.37 1.00 7.01 11.56 81.03 4.000 No Yes 2.00
335 55.12 16.05 3.39 8.29 1.00 6.86 12.20 83.75 4.000 No Yes 2.00
336 55.28 18.51 3.35 8.71 1.00 8.15 11.48 93.57 4.000 No Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID Depth qe Ic Fr n Qtn Ke Qtn,cs CRR;5 Belongsto Clay-like FS
(ft) (tsf) (%) trans. layer behaviour

337 55.45 21.95 3.29 8.89 1.00 9.95 10.55 104.91 4.000 No Yes 2.00
338 55.61 26.06 3.22 8.75 1.00 12.10 9.55 115.45 4.000 No Yes 2.00
339 55.78 29.07 3.18 8.64 1.00 13.64 8.96 122.17 4.000 No Yes 2.00
340 55.94 32.34 3.12 8.02 1.00 15.32 8.17 125.24 4.000 No Yes 2.00
341 56.11 32.91 3.11 7.87 1.00 15.57 8.04 125.15 4.000 No Yes 2.00
342 56.27 33.16 3.12 8.36 1.00 15.66 8.24 129.10 4.000 No Yes 2.00
343 56.43 40.35 3.05 8.00 1.00 19.37 7.26 140.61 4.000 No Yes 2.00
344 56.60 55.02 2.91 7.15 0.98 27.23 5.76 156.72 4.000 No Yes 2.00
345 56.76 69.33 2.82 6.91 0.95 35.36 4.93 174.31 4.000 No Yes 2.00
346 56.93 97.41 2.64 5.74 0.88 52.28 3.60 188.13 4.000 No Yes 2.00
347 57.09 129.23 2.51 5.08 0.83 71.91 2.83 203.65 4.000 No No 2.00
348 57.25 159.06 2.42 4.62 0.80 90.70 2.38 216.03 4.000 No No 2.00
349 57.42 162.13 2.45 5.10 0.81 91.58 2.52 230.52 4.000 No No 2.00
350 57.58 172.97 2.43 5.05 0.80 98.08 2.42 237.47 4.000 No No 2.00
351 57.75 195.10 2.36 4.66 0.78 112.24 2.17 243.11 4.000 No No 2.00
352 57.91 216.61 2.29 4.16 0.75 126.64 1.92 243.41 4.000 No No 2.00
353 58.07 248.57 2.20 3.59 0.71 148.51 1.66 247.21 4.000 No No 2.00
354 58.24 278.26 1.97 2.11 0.63 175.38 1.26 221.83 4.000 No No 2.00
355 58.40 313.97 1.65 0.93 0.50 213.77 1.00 214.20 4.000 No No 2.00
356 58.57 323.56 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
357 58.73 326.79 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00

Abbreviations

Depth:  Depth from free surface, at which CPT was performed (ft)

Qe Total cone resistance

L Soil behavior type index

Fr: Normalized friction ratio (%)

n: Stress exponent

Qu: Normalized cone resistance

Ke: Cone resistance correction factor due to fines

Qtn,cs: Normalized and adjusted cone resistance

CRRys:  Cydlic resistance ratio for My=7.5

FS: Factor of safety against soil liquefaction
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:: Liquefaction Potential Index calculation data ::

Depth FS Fu W, d: LPI Depth FS Fu W, d; LPI
(ft) (ft)
0.33 2.00 0.00 9.95 0.16 0.00 0.49 2.00 0.00 9.93 0.16 0.00
0.66 2.00 0.00 9.90 0.17 0.00 0.82 2.00 0.00 9.88 0.16 0.00
0.98 2.00 0.00 9.85 0.16 0.00 1.15 2.00 0.00 9.82 0.17 0.00
1.31 2.00 0.00 9.80 0.16 0.00 1.48 2.00 0.00 9.77 0.17 0.00
1.64 2.00 0.00 9.75 0.16 0.00 1.80 2.00 0.00 9.73 0.16 0.00
1.97 2.00 0.00 9.70 0.17 0.00 2.13 2.00 0.00 9.68 0.16 0.00
2.30 2.00 0.00 9.65 0.17 0.00 2.46 2.00 0.00 9.63 0.16 0.00
2.62 2.00 0.00 9.60 0.16 0.00 2.79 2.00 0.00 9.57 0.17 0.00
2.95 2.00 0.00 9.55 0.16 0.00 3.12 2.00 0.00 9.52 0.17 0.00
3.28 2.00 0.00 9.50 0.16 0.00 3.45 2.00 0.00 9.47 0.17 0.00
3.61 2.00 0.00 9.45 0.16 0.00 3.77 2.00 0.00 9.43 0.16 0.00
3.94 2.00 0.00 9.40 0.17 0.00 4.10 2.00 0.00 9.38 0.16 0.00
4.27 2.00 0.00 9.35 0.17 0.00 4.43 2.00 0.00 9.32 0.16 0.00
4.59 2.00 0.00 9.30 0.16 0.00 4.76 2.00 0.00 9.27 0.17 0.00
4.92 2.00 0.00 9.25 0.16 0.00 5.09 2.00 0.00 9.22 0.17 0.00
5.25 2.00 0.00 9.20 0.16 0.00 5.41 2.00 0.00 9.18 0.16 0.00
5.58 2.00 0.00 9.15 0.17 0.00 5.74 2.00 0.00 9.13 0.16 0.00
5.91 2.00 0.00 9.10 0.17 0.00 6.07 2.00 0.00 9.07 0.16 0.00
6.23 2.00 0.00 9.05 0.16 0.00 6.40 2.00 0.00 9.02 0.17 0.00
6.56 2.00 0.00 9.00 0.16 0.00 6.73 2.00 0.00 8.97 0.17 0.00
6.89 2.00 0.00 8.95 0.16 0.00 7.05 2.00 0.00 8.93 0.16 0.00
7.22 2.00 0.00 8.90 0.17 0.00 7.38 2.00 0.00 8.88 0.16 0.00
7.55 2.00 0.00 8.85 0.17 0.00 7.71 2.00 0.00 8.82 0.16 0.00
7.87 2.00 0.00 8.80 0.16 0.00 8.04 2.00 0.00 8.77 0.17 0.00
8.20 2.00 0.00 8.75 0.16 0.00 8.37 2.00 0.00 8.72 0.17 0.00
8.53 2.00 0.00 8.70 0.16 0.00 8.69 2.00 0.00 8.68 0.16 0.00
8.86 2.00 0.00 8.65 0.17 0.00 9.02 2.00 0.00 8.63 0.16 0.00
9.19 2.00 0.00 8.60 0.17 0.00 9.35 2.00 0.00 8.58 0.16 0.00
9.51 2.00 0.00 8.55 0.16 0.00 9.68 2.00 0.00 8.52 0.17 0.00
9.84 2.00 0.00 8.50 0.16 0.00 10.01 2.00 0.00 8.47 0.17 0.00
10.17 2.00 0.00 8.45 0.16 0.00 10.34 2.00 0.00 8.42 0.17 0.00
10.50 2.00 0.00 8.40 0.16 0.00 10.66 2.00 0.00 8.38 0.16 0.00
10.83 2.00 0.00 8.35 0.17 0.00 10.99 2.00 0.00 8.33 0.16 0.00
11.16 2.00 0.00 8.30 0.17 0.00 11.32 2.00 0.00 8.27 0.16 0.00
11.48 2.00 0.00 8.25 0.16 0.00 11.65 2.00 0.00 8.22 0.17 0.00
11.81 2.00 0.00 8.20 0.16 0.00 11.98 2.00 0.00 8.17 0.17 0.00
12.14 2.00 0.00 8.15 0.16 0.00 12.30 2.00 0.00 8.13 0.16 0.00
12.47 2.00 0.00 8.10 0.17 0.00 12.63 2.00 0.00 8.08 0.16 0.00
12.80 2.00 0.00 8.05 0.17 0.00 12.96 2.00 0.00 8.02 0.16 0.00
13.12 2.00 0.00 8.00 0.16 0.00 13.29 2.00 0.00 7.97 0.17 0.00
13.45 2.00 0.00 7.95 0.16 0.00 13.62 2.00 0.00 7.92 0.17 0.00
13.78 2.00 0.00 7.90 0.16 0.00 13.94 2.00 0.00 7.88 0.16 0.00
14.11 2.00 0.00 7.85 0.17 0.00 14.27 2.00 0.00 7.83 0.16 0.00
14.44 2.00 0.00 7.80 0.17 0.00 14.60 2.00 0.00 7.77 0.16 0.00
14.76 2.00 0.00 7.75 0.16 0.00 14.93 2.00 0.00 7.72 0.17 0.00
15.09 2.00 0.00 7.70 0.16 0.00 15.26 2.00 0.00 7.67 0.17 0.00
15.42 2.00 0.00 7.65 0.16 0.00 15.58 2.00 0.00 7.63 0.16 0.00
15.75 2.00 0.00 7.60 0.17 0.00 15.91 2.00 0.00 7.58 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS Fu W, d: LPI Depth FS Fu W, d; LPI
(ft) (ft)
16.08 2.00 0.00 7.55 0.17 0.00 16.24 2.00 0.00 7.53 0.16 0.00
16.40 2.00 0.00 7.50 0.16 0.00 16.57 2.00 0.00 7.47 0.17 0.00
16.73 2.00 0.00 7.45 0.16 0.00 16.90 2.00 0.00 7.42 0.17 0.00
17.06 2.00 0.00 7.40 0.16 0.00 17.23 2.00 0.00 7.37 0.17 0.00
17.39 2.00 0.00 7.35 0.16 0.00 17.55 2.00 0.00 7.33 0.16 0.00
17.72 2.00 0.00 7.30 0.17 0.00 17.88 2.00 0.00 7.28 0.16 0.00
18.05 2.00 0.00 7.25 0.17 0.00 18.21 2.00 0.00 7.22 0.16 0.00
18.37 2.00 0.00 7.20 0.16 0.00 18.54 2.00 0.00 7.17 0.17 0.00
18.70 2.00 0.00 7.15 0.16 0.00 18.87 2.00 0.00 7.12 0.17 0.00
19.03 2.00 0.00 7.10 0.16 0.00 19.19 2.00 0.00 7.08 0.16 0.00
19.36 2.00 0.00 7.05 0.17 0.00 19.52 2.00 0.00 7.03 0.16 0.00
19.69 2.00 0.00 7.00 0.17 0.00 19.85 2.00 0.00 6.97 0.16 0.00
20.01 2.00 0.00 6.95 0.16 0.00 20.18 2.00 0.00 6.92 0.17 0.00
20.34 2.00 0.00 6.90 0.16 0.00 20.51 2.00 0.00 6.87 0.17 0.00
20.67 2.00 0.00 6.85 0.16 0.00 20.83 2.00 0.00 6.83 0.16 0.00
21.00 2.00 0.00 6.80 0.17 0.00 21.16 2.00 0.00 6.78 0.16 0.00
21.33 2.00 0.00 6.75 0.17 0.00 21.49 2.00 0.00 6.72 0.16 0.00
21.65 2.00 0.00 6.70 0.16 0.00 21.82 2.00 0.00 6.67 0.17 0.00
21.98 2.00 0.00 6.65 0.16 0.00 22.15 2.00 0.00 6.62 0.17 0.00
22.31 2.00 0.00 6.60 0.16 0.00 22.47 2.00 0.00 6.58 0.16 0.00
22.64 2.00 0.00 6.55 0.17 0.00 22.80 2.00 0.00 6.53 0.16 0.00
22.97 2.00 0.00 6.50 0.17 0.00 23.13 2.00 0.00 6.47 0.16 0.00
23.30 2.00 0.00 6.45 0.17 0.00 23.46 2.00 0.00 6.42 0.16 0.00
23.62 2.00 0.00 6.40 0.16 0.00 23.79 2.00 0.00 6.37 0.17 0.00
23.95 2.00 0.00 6.35 0.16 0.00 24.12 0.69 0.31 6.32 0.17 0.10
24.28 0.49 0.51 6.30 0.16 0.16 24.44 0.42 0.58 6.28 0.16 0.18
24.61 0.62 0.38 6.25 0.17 0.12 24.77 1.04 0.00 6.23 0.16 0.00
24.94 1.42 0.00 6.20 0.17 0.00 25.10 1.27 0.00 6.17 0.16 0.00
25.26 0.98 0.02 6.15 0.16 0.01 25.43 0.87 0.13 6.12 0.17 0.04
25.59 0.97 0.03 6.10 0.16 0.01 25.76 1.14 0.00 6.07 0.17 0.00
25.92 1.18 0.00 6.05 0.16 0.00 26.08 1.09 0.00 6.03 0.16 0.00
26.25 0.99 0.01 6.00 0.17 0.00 26.41 0.87 0.13 5.98 0.16 0.04
26.58 0.84 0.16 5.95 0.17 0.05 26.74 0.88 0.12 5.92 0.16 0.03
26.90 2.00 0.00 5.90 0.16 0.00 27.07 2.00 0.00 5.87 0.17 0.00
27.23 2.00 0.00 5.85 0.16 0.00 27.40 2.00 0.00 5.82 0.17 0.00
27.56 2.00 0.00 5.80 0.16 0.00 27.72 2.00 0.00 5.78 0.16 0.00
27.89 2.00 0.00 5.75 0.17 0.00 28.05 2.00 0.00 5.73 0.16 0.00
28.22 2.00 0.00 5.70 0.17 0.00 28.38 2.00 0.00 5.67 0.16 0.00
28.54 2.00 0.00 5.65 0.16 0.00 28.71 2.00 0.00 5.62 0.17 0.00
28.87 2.00 0.00 5.60 0.16 0.00 29.04 2.00 0.00 5.57 0.17 0.00
29.20 2.00 0.00 5.55 0.16 0.00 29.36 2.00 0.00 5.53 0.16 0.00
29.53 2.00 0.00 5.50 0.17 0.00 29.69 2.00 0.00 5.48 0.16 0.00
29.86 2.00 0.00 5.45 0.17 0.00 30.02 2.00 0.00 5.42 0.16 0.00
30.19 2.00 0.00 5.40 0.17 0.00 30.35 2.00 0.00 5.37 0.16 0.00
30.51 2.00 0.00 5.35 0.16 0.00 30.68 2.00 0.00 5.32 0.17 0.00
30.84 2.00 0.00 5.30 0.16 0.00 31.01 2.00 0.00 5.27 0.17 0.00
31.17 2.00 0.00 5.25 0.16 0.00 31.33 2.00 0.00 5.23 0.16 0.00
31.50 2.00 0.00 5.20 0.17 0.00 31.66 2.00 0.00 5.18 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS Fu W, d: LPI Depth FS Fu W, d; LPI
(ft) (ft)
31.83 2.00 0.00 5.15 0.17 0.00 31.99 2.00 0.00 5.12 0.16 0.00
32.15 2.00 0.00 5.10 0.16 0.00 32.32 2.00 0.00 5.07 0.17 0.00
32.48 2.00 0.00 5.05 0.16 0.00 32.65 2.00 0.00 5.02 0.17 0.00
32.81 2.00 0.00 5.00 0.16 0.00 32.97 2.00 0.00 4.98 0.16 0.00
33.14 2.00 0.00 4.95 0.17 0.00 33.30 2.00 0.00 4.93 0.16 0.00
33.47 2.00 0.00 4.90 0.17 0.00 33.63 2.00 0.00 4.87 0.16 0.00
33.79 2.00 0.00 4.85 0.16 0.00 33.96 2.00 0.00 4.82 0.17 0.00
34.12 2.00 0.00 4.80 0.16 0.00 34.29 2.00 0.00 4.77 0.17 0.00
34.45 2.00 0.00 4.75 0.16 0.00 34.61 2.00 0.00 4.73 0.16 0.00
34.78 2.00 0.00 4.70 0.17 0.00 34.94 2.00 0.00 4.68 0.16 0.00
35.11 2.00 0.00 4.65 0.17 0.00 35.27 2.00 0.00 4.62 0.16 0.00
35.43 2.00 0.00 4.60 0.16 0.00 35.60 2.00 0.00 4.57 0.17 0.00
35.76 2.00 0.00 4.55 0.16 0.00 35.93 2.00 0.00 4.52 0.17 0.00
36.09 2.00 0.00 4.50 0.16 0.00 36.26 2.00 0.00 4.47 0.17 0.00
36.42 2.00 0.00 4.45 0.16 0.00 36.58 2.00 0.00 4.43 0.16 0.00
36.75 2.00 0.00 4.40 0.17 0.00 36.91 2.00 0.00 4.37 0.16 0.00
37.08 2.00 0.00 4.35 0.17 0.00 37.24 2.00 0.00 4.32 0.16 0.00
37.40 2.00 0.00 4.30 0.16 0.00 37.57 2.00 0.00 4.27 0.17 0.00
37.73 2.00 0.00 4.25 0.16 0.00 37.90 2.00 0.00 4.22 0.17 0.00
38.06 2.00 0.00 4.20 0.16 0.00 38.22 2.00 0.00 4.18 0.16 0.00
38.39 2.00 0.00 4.15 0.17 0.00 38.55 2.00 0.00 4.12 0.16 0.00
38.72 2.00 0.00 4.10 0.17 0.00 38.88 2.00 0.00 4.07 0.16 0.00
39.04 2.00 0.00 4.05 0.16 0.00 39.21 2.00 0.00 4.02 0.17 0.00
39.37 2.00 0.00 4.00 0.16 0.00 39.54 2.00 0.00 3.97 0.17 0.00
39.70 2.00 0.00 3.95 0.16 0.00 39.86 2.00 0.00 3.93 0.16 0.00
40.03 2.00 0.00 3.90 0.17 0.00 40.19 2.00 0.00 3.88 0.16 0.00
40.36 2.00 0.00 3.85 0.17 0.00 40.52 2.00 0.00 3.82 0.16 0.00
40.68 2.00 0.00 3.80 0.16 0.00 40.85 2.00 0.00 3.77 0.17 0.00
41.01 2.00 0.00 3.75 0.16 0.00 41.18 2.00 0.00 3.72 0.17 0.00
41.34 2.00 0.00 3.70 0.16 0.00 41.50 2.00 0.00 3.68 0.16 0.00
41.67 2.00 0.00 3.65 0.17 0.00 41.83 2.00 0.00 3.63 0.16 0.00
42.00 2.00 0.00 3.60 0.17 0.00 42.16 2.00 0.00 3.57 0.16 0.00
42.32 2.00 0.00 3.55 0.16 0.00 42.49 2.00 0.00 3.52 0.17 0.00
42.65 2.00 0.00 3.50 0.16 0.00 42.82 2.00 0.00 3.47 0.17 0.00
42.98 2.00 0.00 3.45 0.16 0.00 43.15 2.00 0.00 3.42 0.17 0.00
43.31 2.00 0.00 3.40 0.16 0.00 43.47 2.00 0.00 3.38 0.16 0.00
43.64 2.00 0.00 3.35 0.17 0.00 43.80 2.00 0.00 3.32 0.16 0.00
43.97 2.00 0.00 3.30 0.17 0.00 44.13 2.00 0.00 3.27 0.16 0.00
44.29 2.00 0.00 3.25 0.16 0.00 44.46 2.00 0.00 3.22 0.17 0.00
44.62 2.00 0.00 3.20 0.16 0.00 44.79 2.00 0.00 3.17 0.17 0.00
44.95 2.00 0.00 3.15 0.16 0.00 45.11 2.00 0.00 3.13 0.16 0.00
45.28 2.00 0.00 3.10 0.17 0.00 45.44 2.00 0.00 3.07 0.16 0.00
45.61 2.00 0.00 3.05 0.17 0.00 45.77 2.00 0.00 3.02 0.16 0.00
45.93 2.00 0.00 3.00 0.16 0.00 46.10 2.00 0.00 2.97 0.17 0.00
46.26 2.00 0.00 2.95 0.16 0.00 46.43 2.00 0.00 2.92 0.17 0.00
46.59 2.00 0.00 2.90 0.16 0.00 46.75 2.00 0.00 2.88 0.16 0.00
46.92 2.00 0.00 2.85 0.17 0.00 47.08 2.00 0.00 2.83 0.16 0.00
47.25 2.00 0.00 2.80 0.17 0.00 47.41 2.00 0.00 2.77 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS FL W, d; LPI Depth FS
(ft) (ft)

47.57 2.00  0.00 2.75 0.16 0.00 47.74 2.00
47.90 2.00  0.00 2.70 0.16 0.00 48.07 2.00
48.23 2.00  0.00 2.65 0.16 0.00 48.39 2.00
48.56 2.00  0.00 2.60 0.17 0.00 48.72 2.00
48.89 2.00  0.00 2.55 0.17 0.00 49.05 2.00
49.22 2.00  0.00 2.50 0.17 0.00 49.38 2.00
49.54 2.00  0.00 2.45 0.16 0.00 49.71 2.00
49.87 200  0.00 2.40 0.16 0.00 50.04 2.00
50.20 2.00  0.00 2.35 0.16 0.00 50.36 2.00
50.53 200  0.00 2.30 0.17 0.00 50.69 2.00
50.86 2.00  0.00 2.25 0.17 0.00 51.02 2.00
51.18 200  0.00 2.20 0.16 0.00 51.35 2.00
51.51 2.00  0.00 2.15 0.16 0.00 51.68 2.00
51.84 200  0.00 2.10 0.16 0.00 52.00 2.00
52.17 2.00  0.00 2.05 0.17 0.00 52.33 2.00
52.50 200  0.00 2.00 0.17 0.00 52.66 2.00
52.82 2.00  0.00 1.95 0.16 0.00 52.99 2.00
53.15 2.00  0.00 1.90 0.16 0.00 53.32 2.00
53.48 2.00  0.00 1.85 0.16 0.00 53.64 2.00
53.81 2.00  0.00 1.80 0.17 0.00 53.97 2.00
54.14 2.00  0.00 1.75 0.17 0.00 54.30 2.00
54.46 2.00  0.00 1.70 0.16 0.00 54.63 2.00
54.79 2.00  0.00 1.65 0.16 0.00 54.96 2.00
55.12 2.00  0.00 1.60 0.16 0.00 55.28 2.00
55.45 2.00  0.00 1.55 0.17 0.00 55.61 2.00
55.78 200  0.00 1.50 0.17 0.00 55.94 2.00
56.11 2.00  0.00 1.45 0.17 0.00 56.27 2.00
56.43 200  0.00 1.40 0.16 0.00 56.60 2.00
56.76 2.00  0.00 1.35 0.16 0.00 56.93 2.00
57.09 200  0.00 1.30 0.16 0.00 57.25 2.00
57.42 2.00  0.00 1.25 0.17 0.00 57.58 2.00
57.75 200  0.00 1.20 0.17 0.00 57.91 2.00
58.07 2.00  0.00 1.15 0.16 0.00 58.24 2.00
58.40 200  0.00 1.10 0.16 0.00 58.57 2.00
58.73 2.00  0.00 1.05 0.16 0.00

Overall liquefaction potential: 0.74

LPI = 0.00 - Liquefaction risk very low

LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Abbreviations

FS:  Calculated factor of safety for test point

FL: 1-FS

wz:  Function value of the extend of soil liquefaction according to depth
d,;:  Layer thickness (ft)

LPI: Liquefaction potential index value for test point

Fu

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wz

2.72
2.67
2.63
2.58
2.52
2.47
2.42
2.37
2.33
2.27
2.22
2.17
2.12
2.08
2.02
1.97
1.92
1.87
1.83
1.77
1.72
1.67
1.62
1.58
1.53
1.47
1.42
1.37
1.32
1.28
1.22
1.17
1.12
1.07

d;

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

LPI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

Estimation of post-earthquake settlements

Project file: P:\2022 Projects\22-7499 Solar - Solano Community College\CPT Analysis\Liquefaction Analysis.clq

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
4 = 4 4
6 . 6 6
8 . 8 8
10 . 10 10
12 < 12 12
14 ﬁ 14 14
16 . 16 16
18 . 18 18
20 . 20 20
22 f\ . 22 22
24 — 24 247
26 3 =S 26 26 —
e | — & & = e &
& 28 s e 28 & 28
B 30 > s = . s 30 B 30
a 32 ‘ & a . & 32 a 32
34 . 34 34
36 . 36 36
38 . 38 38
40 . 40 40
42 ' . 42 42
44 : . 44 44
46 . 46 46
48 t . 48 48
50 \> . 50 50
52 < . 52 52
54 \ . 54 54
56 — . 56 56
58 — ) 58 58
100 200 300 2 3 0 0.5 1 1.5 1 2 3 4 5 0.1 0.2 0.3
gt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
Qt: Total cone resistance (cone resistance qc corrected for pore water effects)
Ic: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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:: Post-earthquake settlement due to soil liquefaction ::

Depth Qn,cs FS ey (%) DF Settlement Depth Qin,es FS ey (%) DF Settlement
(ft) (in) (ft) (in)
13.12 74.14 2.00 0.00 1.00 0.00 13.29 73.94 2.00 0.00 1.00 0.00
13.45 74.48 2.00 0.00 1.00 0.00 13.62 74.55 2.00 0.00 1.00 0.00
13.78 74.66 2.00 0.00 1.00 0.00 13.94 77.77 2.00 0.00 1.00 0.00
14.11 81.35 2.00 0.00 1.00 0.00 14.27 84.87 2.00 0.00 1.00 0.00
14.44 85.14 2.00 0.00 1.00 0.00 14.60 88.16 2.00 0.00 1.00 0.00
14.76 90.96 2.00 0.00 1.00 0.00 14.93 93.60 2.00 0.00 1.00 0.00
15.09 93.37 2.00 0.00 1.00 0.00 15.26 93.10 2.00 0.00 1.00 0.00
15.42 92.86 2.00 0.00 1.00 0.00 15.58 95.36 2.00 0.00 1.00 0.00
15.75 97.78 2.00 0.00 1.00 0.00 15.91 100.23 2.00 0.00 1.00 0.00
16.08 97.40 2.00 0.00 1.00 0.00 16.24 91.74 2.00 0.00 1.00 0.00
16.40 85.97 2.00 0.00 1.00 0.00 16.57 82.89 2.00 0.00 1.00 0.00
16.73 82.71 2.00 0.00 1.00 0.00 16.90 79.46 2.00 0.00 1.00 0.00
17.06 76.05 2.00 0.00 1.00 0.00 17.23 72.63 2.00 0.00 1.00 0.00
17.39 72.59 2.00 0.00 1.00 0.00 17.55 72.52 2.00 0.00 1.00 0.00
17.72 72.38 2.00 0.00 1.00 0.00 17.88 75.41 2.00 0.00 1.00 0.00
18.05 78.39 2.00 0.00 1.00 0.00 18.21 84.08 2.00 0.00 1.00 0.00
18.37 89.44 2.00 0.00 1.00 0.00 18.54 96.74 2.00 0.00 1.00 0.00
18.70 98.94 2.00 0.00 1.00 0.00 18.87 96.37 2.00 0.00 1.00 0.00
19.03 88.64 2.00 0.00 1.00 0.00 19.19 88.26 2.00 0.00 1.00 0.00
19.36 92.58 2.00 0.00 1.00 0.00 19.52 103.88 2.00 0.00 1.00 0.00
19.69 108.31 2.00 0.00 1.00 0.00 19.85 108.33 2.00 0.00 1.00 0.00
20.01 101.80 2.00 0.00 1.00 0.00 20.18 97.03 2.00 0.00 1.00 0.00
20.34 96.63 2.00 0.00 1.00 0.00 20.51 100.55 2.00 0.00 1.00 0.00
20.67 104.75 2.00 0.00 1.00 0.00 20.83 105.08 2.00 0.00 1.00 0.00
21.00 100.60 2.00 0.00 1.00 0.00 21.16 91.25 2.00 0.00 1.00 0.00
21.33 77.95 2.00 0.00 1.00 0.00 21.49 65.31 2.00 0.00 1.00 0.00
21.65 53.98 2.00 0.00 1.00 0.00 21.82 49.72 2.00 0.00 1.00 0.00
21.98 45.05 2.00 0.00 1.00 0.00 22.15 44.93 2.00 0.00 1.00 0.00
22.31 44.45 2.00 0.00 1.00 0.00 22.47 43.92 2.00 0.00 1.00 0.00
22.64 54.87 2.00 0.00 1.00 0.00 22.80 76.99 2.00 0.00 1.00 0.00
22.97 109.60 2.00 0.00 1.00 0.00 23.13 137.83 2.00 0.00 1.00 0.00
23.30 154.11 2.00 0.00 1.00 0.00 23.46 158.22 2.00 0.00 1.00 0.00
23.62 156.24 2.00 0.00 1.00 0.00 23.79 152.78 2.00 0.00 1.00 0.00
23.95 141.36 2.00 0.00 1.00 0.00 24.12 124.82 0.69 1.79 1.00 0.04
24.28 104.68 0.49 2.25 1.00 0.04 24.44 94.96 0.42 244 1.00 0.05
24.61 118.64 0.62 2.03 1.00 0.04 24.77 150.67 1.04 0.60 1.00 0.01
24.94 170.77 1.42 0.00 1.00 0.00 25.10 163.51 1.27 0.20 1.00 0.00
25.26 146.95 0.98 0.62 1.00 0.01 25.43 140.02 0.87 0.95 1.00 0.02
25.59 147.02 0.97 0.62 1.00 0.01 25.76 156.81 1.14 0.41 1.00 0.01
25.92 159.31 1.18 0.29 1.00 0.01 26.08 154.66 1.09 0.42 1.00 0.01
26.25 148.17 0.99 0.61 1.00 0.01 26.41 140.75 0.87 0.95 1.00 0.02
26.58 138.55 0.84 1.26 1.00 0.03 26.74 141.65 0.88 0.94 1.00 0.02
26.90 146.35 2.00 0.00 1.00 0.00 27.07 149.29 2.00 0.00 1.00 0.00
27.23 144.90 2.00 0.00 1.00 0.00 27.40 138.65 2.00 0.00 1.00 0.00
27.56 133.24 2.00 0.00 1.00 0.00 27.72 131.78 2.00 0.00 1.00 0.00
27.89 132.98 2.00 0.00 1.00 0.00 28.05 135.48 2.00 0.00 1.00 0.00
28.22 137.78 2.00 0.00 1.00 0.00 28.38 141.32 2.00 0.00 1.00 0.00
28.54 142.03 2.00 0.00 1.00 0.00 28.71 141.54 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qn,cs FS ey (%) DF Settlement Depth Qin,es FS ey (%) DF Settlement
(ft) (in) (ft) (in)
28.87 137.23 2.00 0.00 1.00 0.00 29.04 131.76 2.00 0.00 1.00 0.00
29.20 124.69 2.00 0.00 1.00 0.00 29.36 120.44 2.00 0.00 1.00 0.00
29.53 115.81 2.00 0.00 1.00 0.00 29.69 114.09 2.00 0.00 1.00 0.00
29.86 112.19 2.00 0.00 1.00 0.00 30.02 110.13 2.00 0.00 1.00 0.00
30.19 106.42 2.00 0.00 1.00 0.00 30.35 104.23 2.00 0.00 1.00 0.00
30.51 110.20 2.00 0.00 1.00 0.00 30.68 119.91 2.00 0.00 1.00 0.00
30.84 129.98 2.00 0.00 1.00 0.00 31.01 135.74 2.00 0.00 1.00 0.00
31.17 136.77 2.00 0.00 1.00 0.00 31.33 135.72 2.00 0.00 1.00 0.00
31.50 134.95 2.00 0.00 1.00 0.00 31.66 132.97 2.00 0.00 1.00 0.00
31.83 132.20 2.00 0.00 1.00 0.00 31.99 132.40 2.00 0.00 1.00 0.00
32.15 134.90 2.00 0.00 1.00 0.00 32.32 135.92 2.00 0.00 1.00 0.00
32.48 135.70 2.00 0.00 1.00 0.00 32.65 136.66 2.00 0.00 1.00 0.00
32.81 137.60 2.00 0.00 1.00 0.00 32.97 137.25 2.00 0.00 1.00 0.00
33.14 134.33 2.00 0.00 1.00 0.00 33.30 130.07 2.00 0.00 1.00 0.00
33.47 125.82 2.00 0.00 1.00 0.00 33.63 124.33 2.00 0.00 1.00 0.00
33.79 126.88 2.00 0.00 1.00 0.00 33.96 132.98 2.00 0.00 1.00 0.00
34.12 136.38 2.00 0.00 1.00 0.00 34.29 135.03 2.00 0.00 1.00 0.00
34.45 126.28 2.00 0.00 1.00 0.00 34.61 117.08 2.00 0.00 1.00 0.00
34.78 110.02 2.00 0.00 1.00 0.00 34.94 107.15 2.00 0.00 1.00 0.00
35.11 104.21 2.00 0.00 1.00 0.00 35.27 99.64 2.00 0.00 1.00 0.00
35.43 98.01 2.00 0.00 1.00 0.00 35.60 96.32 2.00 0.00 1.00 0.00
35.76 97.75 2.00 0.00 1.00 0.00 35.93 97.58 2.00 0.00 1.00 0.00
36.09 98.96 2.00 0.00 1.00 0.00 36.26 97.28 2.00 0.00 1.00 0.00
36.42 94.07 2.00 0.00 1.00 0.00 36.58 89.10 2.00 0.00 1.00 0.00
36.75 85.63 2.00 0.00 1.00 0.00 36.91 83.81 2.00 0.00 1.00 0.00
37.08 81.93 2.00 0.00 1.00 0.00 37.24 83.60 2.00 0.00 1.00 0.00
37.40 85.21 2.00 0.00 1.00 0.00 37.57 88.51 2.00 0.00 1.00 0.00
37.73 86.76 2.00 0.00 1.00 0.00 37.90 83.21 2.00 0.00 1.00 0.00
38.06 79.55 2.00 0.00 1.00 0.00 38.22 77.62 2.00 0.00 1.00 0.00
38.39 77.54 2.00 0.00 1.00 0.00 38.55 77.43 2.00 0.00 1.00 0.00
38.72 77.34 2.00 0.00 1.00 0.00 38.88 77.25 2.00 0.00 1.00 0.00
39.04 77.21 2.00 0.00 1.00 0.00 39.21 77.12 2.00 0.00 1.00 0.00
39.37 78.83 2.00 0.00 1.00 0.00 39.54 80.47 2.00 0.00 1.00 0.00
39.70 81.92 2.00 0.00 1.00 0.00 39.86 81.56 2.00 0.00 1.00 0.00
40.03 81.56 2.00 0.00 1.00 0.00 40.19 81.62 2.00 0.00 1.00 0.00
40.36 81.55 2.00 0.00 1.00 0.00 40.52 83.02 2.00 0.00 1.00 0.00
40.68 86.21 2.00 0.00 1.00 0.00 40.85 87.70 2.00 0.00 1.00 0.00
41.01 89.21 2.00 0.00 1.00 0.00 41.18 89.05 2.00 0.00 1.00 0.00
41.34 88.90 2.00 0.00 1.00 0.00 41.50 88.86 2.00 0.00 1.00 0.00
41.67 88.17 2.00 0.00 1.00 0.00 41.83 88.19 2.00 0.00 1.00 0.00
42.00 85.30 2.00 0.00 1.00 0.00 42.16 82.14 2.00 0.00 1.00 0.00
42.32 82.01 2.00 0.00 1.00 0.00 42.49 83.45 2.00 0.00 1.00 0.00
42.65 83.24 2.00 0.00 1.00 0.00 42.82 77.92 2.00 0.00 1.00 0.00
42.98 71.89 2.00 0.00 1.00 0.00 43.15 67.38 2.00 0.00 1.00 0.00
43.31 66.40 2.00 0.00 1.00 0.00 43.47 68.86 2.00 0.00 1.00 0.00
43.64 72.47 2.00 0.00 1.00 0.00 43.80 80.15 2.00 0.00 1.00 0.00
43.97 84.89 2.00 0.00 1.00 0.00 44.13 87.80 2.00 0.00 1.00 0.00
44.29 83.99 2.00 0.00 1.00 0.00 44.46 81.64 2.00 0.00 1.00 0.00
CLig v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 7/14/2022, 2:34:07 PM 81

Project file: P:\2022 Projects\22-7499 Solar - Solano Community College\CPT Analysis\Liquefaction Analysis.clq



This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qn,cs FS ey (%) DF Settlement Depth Qin,es FS ey (%) DF Settlement
(ft) (in) (ft) (in)
44.62 77.32 2.00 0.00 1.00 0.00 44.79 73.67 2.00 0.00 1.00 0.00
44.95 66.76 2.00 0.00 1.00 0.00 45.11 61.30 2.00 0.00 1.00 0.00
45.28 61.53 2.00 0.00 1.00 0.00 45.44 67.48 2.00 0.00 1.00 0.00
45.61 76.41 2.00 0.00 1.00 0.00 45.77 81.40 2.00 0.00 1.00 0.00
45.93 84.01 2.00 0.00 1.00 0.00 46.10 83.26 2.00 0.00 1.00 0.00
46.26 81.30 2.00 0.00 1.00 0.00 46.43 80.38 2.00 0.00 1.00 0.00
46.59 79.30 2.00 0.00 1.00 0.00 46.75 77.91 2.00 0.00 1.00 0.00
46.92 78.83 2.00 0.00 1.00 0.00 47.08 81.53 2.00 0.00 1.00 0.00
47.25 87.28 2.00 0.00 1.00 0.00 47.41 91.57 2.00 0.00 1.00 0.00
47.57 92.58 2.00 0.00 1.00 0.00 47.74 91.91 2.00 0.00 1.00 0.00
47.90 90.97 2.00 0.00 1.00 0.00 48.07 91.67 2.00 0.00 1.00 0.00
48.23 93.26 2.00 0.00 1.00 0.00 48.39 94.84 2.00 0.00 1.00 0.00
48.56 95.03 2.00 0.00 1.00 0.00 48.72 95.29 2.00 0.00 1.00 0.00
48.89 94.73 2.00 0.00 1.00 0.00 49.05 93.74 2.00 0.00 1.00 0.00
49.22 95.72 2.00 0.00 1.00 0.00 49.38 101.11 2.00 0.00 1.00 0.00
49.54 106.40 2.00 0.00 1.00 0.00 49.71 112.34 2.00 0.00 1.00 0.00
49.87 117.46 2.00 0.00 1.00 0.00 50.04 125.93 2.00 0.00 1.00 0.00
50.20 128.58 2.00 0.00 1.00 0.00 50.36 130.38 2.00 0.00 1.00 0.00
50.53 130.26 2.00 0.00 1.00 0.00 50.69 133.69 2.00 0.00 1.00 0.00
50.86 139.60 2.00 0.00 1.00 0.00 51.02 149.40 2.00 0.00 1.00 0.00
51.18 160.78 2.00 0.00 1.00 0.00 51.35 161.55 2.00 0.00 1.00 0.00
51.51 154.89 2.00 0.00 1.00 0.00 51.68 142.23 2.00 0.00 1.00 0.00
51.84 133.93 2.00 0.00 1.00 0.00 52.00 125.67 2.00 0.00 1.00 0.00
52.17 124.57 2.00 0.00 1.00 0.00 52.33 130.83 2.00 0.00 1.00 0.00
52.50 142.54 2.00 0.00 1.00 0.00 52.66 151.64 2.00 0.00 1.00 0.00
52.82 154.67 2.00 0.00 1.00 0.00 52.99 151.27 2.00 0.00 1.00 0.00
53.15 137.52 2.00 0.00 1.00 0.00 53.32 115.87 2.00 0.00 1.00 0.00
53.48 91.23 2.00 0.00 1.00 0.00 53.64 77.25 2.00 0.00 1.00 0.00
53.81 73.23 2.00 0.00 1.00 0.00 53.97 73.24 2.00 0.00 1.00 0.00
54.14 71.39 2.00 0.00 1.00 0.00 54.30 70.27 2.00 0.00 1.00 0.00
54.46 73.81 2.00 0.00 1.00 0.00 54.63 78.75 2.00 0.00 1.00 0.00
54.79 79.87 2.00 0.00 1.00 0.00 54.96 81.03 2.00 0.00 1.00 0.00
55.12 83.75 2.00 0.00 1.00 0.00 55.28 93.57 2.00 0.00 1.00 0.00
55.45 104.91 2.00 0.00 1.00 0.00 55.61 115.45 2.00 0.00 1.00 0.00
55.78 122.17 2.00 0.00 1.00 0.00 55.94 125.24 2.00 0.00 1.00 0.00
56.11 125.15 2.00 0.00 1.00 0.00 56.27 129.10 2.00 0.00 1.00 0.00
56.43 140.61 2.00 0.00 1.00 0.00 56.60 156.72 2.00 0.00 1.00 0.00
56.76 174.31 2.00 0.00 1.00 0.00 56.93 188.13 2.00 0.00 1.00 0.00
57.09 203.65 2.00 0.00 1.00 0.00 57.25 216.03 2.00 0.00 1.00 0.00
57.42 230.52 2.00 0.00 1.00 0.00 57.58 237.47 2.00 0.00 1.00 0.00
57.75 243.11 2.00 0.00 1.00 0.00 57.91 243.41 2.00 0.00 1.00 0.00
58.07 247.21 2.00 0.00 1.00 0.00 58.24 221.83 2.00 0.00 1.00 0.00
58.40 214.20 2.00 0.00 1.00 0.00 58.57 -1.00 2.00 0.00 1.00 0.00

58.73 -1.00 2.00 0.00 1.00 0.00
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,es FS e, (%) DF Settlement Depth Qtn,cs
(ft) (in) (ft)

Abbreviations

Qtnycs: Equivalent clean sand normalized cone resistance
FS: Factor of safety against liquefaction

ey (%): Post-liquefaction volumentric strain

DF: e, depth weighting factor

Settlement: Calculated settlement

FS e, (%) DF Settlement
(in)

Total estimated settlement: 0.32
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

0.33
0.49
0.66
0.82
0.98
1.15
1.31
1.48
1.64
1.80
1.97
2.13
2.30
2.46
2.62
2.79
2.95
3.12
3.28
3.45
3.61
3.77
3.94
4.10
4.27
4.43
4.59
4.76
4.92
5.09
5.25
541
5.58
5.74
5.91
6.07
6.23
6.40
6.56
6.73
6.89
7.05
7.22
7.38
7.55
7.71
7.87
8.04

e
(tsf)
232.88
185.90
129.55
94.20
61.84
35.37
19.15
13.75
11.95
12.40
13.29
14.09
14.30
14.03
13.82
13.88
14.20
14.59
14.82
14.75
14.38
14.08
13.92
13.65
13.11
12.58
12.38
12.35
12.19
12.02
11.95
12.15
11.88
11.38
10.48
9.75
9.08
8.51
7.97
7.44
6.91
6.64
6.54
6.37
6.06
5.69
5.52
5.12

Qtn

374.12
298.63
208.08
151.27
99.27
56.72
30.65
21.96
19.05
19.75
21.18
22.43
22.76
22.30
21.95
22.03
22.54
23.15
23.50
23.37
22.77
22.27
21.99
21.55
20.67
19.80
19.47
19.40
19.12
18.83
18.72
19.02
18.57
17.74
16.28
15.09
14.00
13.07
12.20
11.33
10.46
10.01
9.83
9.55
9.04
8.43
8.15
7.49

Ke

1.00
1.00
1.00
1.01
1.24
1.96
3.77
5.17
6.01
5.93
6.04
5.92
5.95
6.08
6.18
6.27
6.23
6.17
6.07
6.11
6.17
6.20
6.17
6.30
6.57
6.86
6.98
7.01
6.85
6.81
6.72
6.88
7.05
7.23
7.56
7.96
8.37
8.73
9.09
9.49
9.95
10.07
9.95
9.91
10.07
10.72
11.04
11.88

Qtn,cs

374.12
298.63
208.08
153.07
122.84
111.30
115.57
113.49
114.43
117.17
127.94
132.90
135.39
135.51
135.59
138.10
140.48
142.80
142.72
142.75
140.43
138.05
135.58
135.67
135.82
135.91
135.92
135.92
130.90
128.33
125.70
130.90
130.92
128.35
123.02
120.16
117.16
114.08
110.90
107.57
104.08
100.87
97.85
94.63
91.09
90.38
89.99
88.91

L

1.07
1.20
1.44
1.66
1.95
2.30
2.67
2.84
2.93
2.92
2.93
2.92
2.93
2.94
2.95
2.96
2.95
2.95
2.94
2.94
2.95
2.95
2.95
2.96
2.98
3.01
3.02
3.02
3.01
3.01
3.00
3.01
3.03
3.04
3.07
3.10
3.13
3.16
3.19
3.22
3.25
3.26
3.25
3.25
3.26
3.30
3.32
3.37

Su(liq)/Olv

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Su(peak)/clv

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

8.20

8.37

8.53

8.69

8.86

9.02

9.19

9.35

9.51

9.68

9.84

10.01
10.17
10.34
10.50
10.66
10.83
10.99
11.16
11.32
11.48
11.65
11.81
11.98
12.14
12.30
12.47
12.63
12.80
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44
14.60
14.76
14.93
15.09
15.26
15.42
15.58
15.75
15.91

e
(tsf)
4.65
4.18
4.42
4.89
5.26
5.29
5.32
5.36
5.22
4.79
4.46
4.33
4.30
4.37
41,
4.81
5.05
5.22
5.35
5.56
5.76
6.03
6.03
5.76
5.23
5.17
5.33
5.67
5.74
5.71
5.62
5.62
6.03
6.20
6.41
6.55
7.19
8.03
8.87
9.72

10.39
11.16
11.59
11.99
12.19
12.60
12.90
12.46

Qtn

6.72
5.96
6.32
7.07
7.65
7.68
7.72
7.76
7.53
6.82
6.27
6.05
5.99
6.09
6.19
6.77
7.14
7.39
7.57
7.78
7.98
8.26
8.15
7.62
6.73
6.54
6.69
7.07
7.07
6.94
6.75
6.71
7.22
7.40
7.64
7.78
8.58
9.65
10.71
11.76
12.57
13.50
13.98
14.41
14.58
15.02
15.31
14.66

Ke

12.58
13.41
12.29
11.18
10.87
11.23
11.57
11.52
11.43
12.00
12.37
12.75
12.32
12.15
11.98
11.59
11.08
10.75
10.51
10.21
9.93
9.97
10.05
10.60
11.30
11.52
11.25
10.67
10.63
10.75
10.99
11.03
10.32
10.07
9.78
10.00
9.48
8.79
7.95
7.50
7.23
6.94
6.68
6.46
6.37
6.35
6.39
6.84

Qtn,cs

84.54
79.87
77.68
79.00
83.12
86.30
89.32
89.38
86.05
81.77
77.58
77.09
73.74
73.95
74.14
78.53
79.11
79.47
79.59
79.42
79.23
82.43
81.88
80.84
76.04
75.38
75.25
75.47
75.10
74.59
74.14
73.94
74.48
74.55
74.66
77.77
81.35
84.87
85.14
88.16
90.96
93.60
93.37
93.10
92.86
95.36
97.78
100.23

(continued)

L

3.41
3.46
3.40
3.33
3.31
3.33
3.35
3.35
3.35
3.38
3.40
3.42
3.40
3.39
3.38
3.36
3.32
3.30
3.29
3.27
3.25
3.25
3.26
3.29
3.34
3.35
3.33
3.30
3.29
3.30
3.32
3.32
3.27
3.26
3.24
3.25
3.22
3.17
3.10
3.06
3.04
3.02
2.99
2.97
2.97
2.96
2.97
3.01

Su(liq)/Olv

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.48
0.48
0.52
0.53
0.55
0.56
0.61
0.69
0.76
0.84
0.90
0.96
1.00
1.03
1.04
1.07
1.09
1.05

Su(peak)/clv

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.48
0.48
0.52
0.53
0.55
0.56
0.61
0.69
0.76
0.84
0.90
0.96
1.00
1.03
1.04
1.07
1.09
1.05
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

16.08
16.24
16.40
16.57
16.73
16.90
17.06
17.23
17.39
17.55
17.72
17.88
18.05
18.21
18.37
18.54
18.70
18.87
19.03
19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21.00
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.80
22.97
23.13
23.30
23.46
23.62
23.79

e
(tsf)
11.48
10.35
10.00
10.04
10.02
9.55
8.94
8.72
9.14
9.69
9.73
9.34
9.73
10.28
11.26
11.61
11.95
11.95
11.19
10.52
10.07
11.14
12.22
12.86
12.81
12.31
11.68
11.46
12.13
13.80
13.76
12.60
10.03
8.08
6.79
6.60
6.57
6.48
5.92
5.50
5.47
6.75
10.96
17.76
28.74
38.02
44.13
44.57

Qtn

13.33
11.84
11.34
11.33
11.23
10.59
9.79
9.46
9.92
10.53
10.52
10.00
10.40
11.00
12.09
12.44
12.77
12.69
11.74
10.91
10.32
11.49
12.65
13.30
13.17
12.53
11.77
11.45
12.13
13.90
13.78
12.45
9.60
7.44
6.02
5.78
5.73
5.61
4.99
4.52
4.46
5.79
10.15
17.18
28.38
37.59
43.51
43.72

Ke

7.30
7.75
7.58
7.32
7.36
7.51
7.77
7.68
7.32
6.88
6.88
7.54
7.54
7.64
7.39
7.78
7.75
7.59
7.55
8.09
8.97
9.04
8.56
8.15
7.73
7.74
8.21
8.78
8.63
7.56
7.30
7.33
8.12
8.77
8.97
8.60
7.86
8.01
8.91
9.73
12.29
13.31
10.80
8.02
5.43
4.21
3.59
3.49

Qtn,cs

97.40
91.74
85.97
82.89
82.71
79.46
76.05
72.63
72.59
72.52
72.38
75.41
78.39
84.08
89.44
96.74
98.94
96.37
88.64
88.26
92.58
103.88
108.31
108.33
101.80
97.03
96.63
100.55
104.75
105.08
100.60
91.25
77.95
65.31
53.98
49.72
45.05
44.93
44.45
43.92
54.87
76.99
109.60
137.83
154.11
158.22
156.24
152.78

(continued)

L

3.05
3.09
3.07
3.05
3.05
3.07
3.09
3.08
3.05
3.01
3.01
3.07
3.07
3.08
3.06
3.09
3.09
3.07
3.07
3.11
3.18
3.19
3.15
3.12
3.08
3.09
3.12
3.17
3.15
3.07
3.05
3.05
3.12
3.17
3.18
3.15
3.09
3.11
3.18
3.23
3.40
3.46
3.31
3.11
2.87
2.73
2.64
2.63

Su(liq)/Olv

0.95
0.85
0.81
0.81
0.80
0.76
0.70
0.68
0.71
0.75
0.75
0.71
0.74
0.79
0.86
0.89
0.91
0.91
0.84
0.78
0.74
0.82
0.90
0.95
0.94
0.90
0.84
0.82
0.87
0.99
0.98
0.89
0.69
0.22
0.22
0.11
0.11
0.11
0.11
0.11
0.11
0.41
0.72
1.23
2.03
2.71
3.14
3.15

Su(peak)/clv

0.95
0.85
0.81
0.81
0.80
0.76
0.70
0.68
0.71
0.75
0.75
0.71
0.74
0.79
0.86
0.89
0.91
0.91
0.84
0.78
0.74
0.82
0.90
0.95
0.94
0.90
0.84
0.82
0.87
0.99
0.98
0.89
0.69
0.53
0.43
0.41
0.41
0.40
0.36
0.32
0.32
0.41
0.72
1.23
2.03
2.71
3.14
3.15
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

23.95
24.12
24.28
24.44
24.61
24.77
24.94
25.10
25.26
25.43
25.59
25.76
25.92
26.08
26.25
26.41
26.58
26.74
26.90
27.07
27.23
27.40
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.20
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
31.50
31.66

e
(tsf)
42.71
39.73
36.53
36.19
40.99
48.72
64.65
71.81
74.23
66.85
69.51
75.34
81.05
78.42
70.92
62.04
54.43
48.96
43.73
39.47
35.91
32.87
30.92
30.12
30.22
30.78
31.71
32.96
34.16
34.77
34.42
33.05
31.49
29.92
29.06
28.86
29.14
29.91
30.52
31.49
32.96
35.79
39.44
41.86
42.11
40.67
38.32
35.42

Qtn

41.63
38.43
35.04
34.54
39.16
46.63
61.92
68.55
70.55
63.16
65.46
70.76
75.92
73.11
65.72
57.09
49.69
44.37
39.29
35.14
31.69
28.75
26.82
25.98
25.94
26.33
27.04
28.05
29.00
29.42
28.99
27.64
26.16
24.67
23.82
23.55
23.70
24.29
24.74
25.50
26.66
28.94
31.94
33.86
33.93
32.56
30.41
27.82

Ke

3.40
3.25
2.99
2.75
3.03
3.23
2.76
2.39
2.08
2.22
2.25
2.22
2.10
2.12
2.25
2.47
2.79
3.19
3.72
4.25
4.57
4.82
4.97
5.07
5.13
5.15
5.10
5.04
4.90
4.81
4.73
4.77
4.77
4.88
4.86
4.84
4.73
4.53
4.30
4.09
4.13
4.14
4.07
4.01
4.03
4.17
4.44
4.78

Qtn,cs

141.36
124.82
104.68
94.96

118.64
150.67
170.77
163.51
146.95
140.02
147.02
156.81
159.31
154.66
148.17
140.75
138.55
141.65
146.35
149.29
144.90
138.65
133.24
131.78
132.98
135.48
137.78
141.32
142.03
141.54
137.23
131.76
124.69
120.44
115.81
114.09
112.19
110.13
106.42
104.23
110.20
119.91
129.98
135.74
136.77
135.72
134.95
132.97

(continued)

L

2.61
2.59
2.54
2.50
2.55
2.58
2.50
2.42
2.34
2.38
2.38
2.38
2.34
2.35
2.39
2.44
2.50
2.58
2.66
2.73
2.77
2.80
2.82
2.83
2.84
2.84
2.84
2.83
2.81
2.80
2.79
2.80
2.80
2.81
2.81
2.81
2.79
2.77
2.74
2.71
2.72
2.72
2.71
2.70
2.70
2.72
2.76
2.80

Su(liq)/Olv

3.00
0.70
0.69
0.69
0.70
0.73
0.76
0.78
0.78
0.76
0.77
0.78
0.79
0.78
0.77
0.75
0.73
0.72
2.80
2.51
2.26
2.05
191
1.85
1.85
1.88
1.93
2.00
2.06
2.09
2.06
1.97
1.86
1.75
1.69
1.67
1.68
1.72
1.75
1.80
1.89
2.05
2.26
2.39
2.39
2.30
2.15
1.97

Su(peak)/clv

3.00
0.70
0.69
0.69
0.70
0.73
0.76
0.78
0.78
0.76
0.77
0.78
0.79
0.78
0.77
0.75
0.73
0.72
2.80
2.51
2.26
2.05
191
1.85
1.85
1.88
1.93
2.00
2.06
2.09
2.06
1.97
1.86
1.75
1.69
1.67
1.68
1.72
1.75
1.80
1.89
2.05
2.26
2.39
2.39
2.30
2.15
1.97
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

31.83
31.99
32.15
32.32
32.48
32.65
32.81
32.97
33.14
33.30
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
35.60
35.76
35.93
36.09
36.26
36.42
36.58
36.75
36.91
37.08
37.24
37.40
37.57
37.73
37.90
38.06
38.22
38.39
38.55
38.72
38.88
39.04
39.21
39.37
39.54

e
(tsf)
32.50
30.54
29.65
29.45
29.18
29.39
29.83
30.75
31.94
32.89
33.20
33.00
32.60
32.96
33.38
32.58
31.13
29.39
28.52
27.27
25.82
24.66
23.98
23.52
23.25
23.71
23.67
23.83
23.18
22.80
22.18
21.74
21.62
21.45
21.13
20.69
20.15
20.29
20.41
20.94
20.65
20.89
20.33
20.02
19.18
18.93
18.72
18.52

Qtn

25.22
23.46
22.59
22.31
21.99
22.06
22.32
22.99
23.89
24.60
24.78
24.53
24.08
24.22
24.44
23.68
22.49
21.08
20.35
19.30
18.08
17.13
16.54
16.12
15.83
16.13
16.02
16.10
15.56
15.25
14.75
14.37
14.24
14.04
13.72
13.35
12.92
12.97
13.02
13.40
13.13
13.27
12.80
12.52
11.87
11.66
11.47
11.29

Ke

5.24
5.64
5.97
6.09
6.17
6.20
6.17
5.97
5.62
5.29
5.08
5.07
5.27
5.49
5.58
5.70
5.61
5.56
5.41
5.55
5.76
5.82
5.93
5.97
6.17
6.05
6.18
6.04
6.05
5.84
5.81
5.83
5.75
5.96
6.21
6.63
6.72
6.42
6.11
5.79
5.90
5.84
6.04
6.17
6.50
6.61
6.87
7.12

Qtn,cs

132.20
132.40
134.90
135.92
135.70
136.66
137.60
137.25
134.33
130.07
125.82
124.33
126.88
132.98
136.38
135.03
126.28
117.08
110.02
107.15
104.21
99.64
98.01
96.32
97.75
97.58
98.96
97.28
94.07
89.10
85.63
83.81
81.93
83.60
85.21
88.51
86.76
83.21
79.55
77.62
77.54
77.43
77.34
77.25
77.21
77.12
78.83
80.47

(continued)

L

2.85
2.89
2.93
2.94
2.95
2.95
2.95
2.93
2.89
2.86
2.83
2.83
2.85
2.88
2.89
2.90
2.89
2.89
2.87
2.88
2.91
291
2.92
2.93
2.95
2.94
2.95
2.93
2.93
2.91
2.91
2.91
2.91
2.93
2.95
2.99
3.00
2.97
2.94
291
2.92
291
2.93
2.95
2.98
2.99
3.01
3.03

Su(liq)/Olv

1.79
1.67
1.61
1.59
1.57
1.58
1.59
1.64
1.70
1.75
1.76
1.74
1.71
1.72
1.74
1.68
1.60
1.50
1.44
1.37
1.29
1.22
1.18
1.15
1.13
1.15
1.14
1.15
1.11
1.09
1.05
1.02
1.01
1.00
0.98
0.95
0.92
0.93
0.93
0.95
0.93
0.94
0.91
0.89
0.85
0.83
0.82
0.81

Su(peak)/clv

1.79
1.67
1.61
1.59
1.57
1.58
1.59
1.64
1.70
1.75
1.76
1.74
1.71
1.72
1.74
1.68
1.60
1.50
1.44
1.37
1.29
1.22
1.18
1.15
1.13
1.15
1.14
1.15
111
1.09
1.05
1.02
1.01
1.00
0.98
0.95
0.92
0.93
0.93
0.95
0.93
0.94
0.91
0.89
0.85
0.83
0.82
0.81
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

39.70
39.86
40.03
40.19
40.36
40.52
40.68
40.85
41.01
41.18
41.34
41.50
41.67
41.83
42.00
42.16
42.32
42.49
42.65
42.82
42.98
43.15
43.31
43.47
43.64
43.80
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
46.10
46.26
46.43
46.59
46.75
46.92
47.08
47.25
47.41

e
(tsf)
17.48
16.40
16.82
17.66
17.91
17.70
18.74
19.40
20.92
22.57
23.11
21.11
17.72
18.19
19.03
19.53
19.18
19.13
18.46
16.33
13.89
12.31
11.39
11.03
11.71
12.70
13.71
14.32
14.25
13.34
12.01
10.63
10.33
9.67
9.86
10.98
12.81
14.02
14.32
13.77
13.22
12.65
12.79
12.72
11.92
11.31
11.92
14.45

Qtn

10.53
9.75
10.00
10.54
10.68
10.49
11.17
11.58
12.56
13.63
13.94
12.56
10.25
10.52
11.04
11.34
11.07
11.00
10.52
9.09
7.47
6.41
5.79
5.54
5.95
6.57
7.19
7.56
7.49
6.88
6.01
5.11
4.90
4.47
4.57
5.26
6.38
7.11
7.28
6.91
6.54
6.17
6.23
6.17
5.66
5.26
5.61
7.13

Ke

7.78
8.36
8.16
7.74
7.64
7.91
7.72
7.58
7.10
6.53
6.38
7.07
8.60
8.38
7.73
7.24
7.41
7.59
7.91
8.57
9.63
10.51
11.47
12.44
12.18
12.21
11.80
11.61
11.21
11.87
12.87
14.41
13.61
13.72
13.46
12.83
11.98
11.44
11.55
12.06
12.42
13.03
12.73
12.63
13.94
15.50
15.54
12.84

Qtn,cs

81.92
81.56
81.56
81.62
81.55
83.02
86.21
87.70
89.21
89.05
88.90
88.86
88.17
88.19
85.30
82.14
82.01
83.45
83.24
77.92
71.89
67.38
66.40
68.86
72.47
80.15
84.89
87.80
83.99
81.64
77.32
73.67
66.76
61.30
61.53
67.48
76.41
81.40
84.01
83.26
81.30
80.38
79.30
77.91
78.83
81.53
87.28
91.57

(continued)

L

3.09
3.13
3.12
3.09
3.08
3.10
3.08
3.07
3.03
2.98
2.97
3.03
3.15
3.14
3.08
3.04
3.06
3.07
3.10
3.15
3.23
3.29
3.35
341
3.39
3.39
3.37
3.36
3.33
3.37
3.43
3.52
3.47
3.48
3.47
3.43
3.38
3.35
3.35
3.38
3.41
3.44
3.42
3.42
3.49
3.57
3.58
3.43

Su(liq)/Olv

0.75
0.70
0.71
0.75
0.76
0.75
0.80
0.83
0.90
0.97
1.00
0.90
0.73
0.75
0.79
0.81
0.79
0.79
0.75
0.65
0.53
0.33
0.32
0.32
0.43
0.47
0.51
0.54
0.53
0.49
0.43
0.37
0.38
0.25
0.25
0.38
0.46
0.51
0.52
0.49
0.47
0.44
0.45
0.44
0.40
0.38
0.40
0.51

Su(peak)/clv

0.75
0.70
0.71
0.75
0.76
0.75
0.80
0.83
0.90
0.97
1.00
0.90
0.73
0.75
0.79
0.81
0.79
0.79
0.75
0.65
0.53
0.46
0.41
0.40
0.43
0.47
0.51
0.54
0.53
0.49
0.43
0.37
0.35
0.32
0.33
0.38
0.46
0.51
0.52
0.49
0.47
0.44
0.45
0.44
0.40
0.38
0.40
0.51
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Strength loss calculation (Robertson (2009) :

Depth
(ft)

47.57
47.74
47.90
48.07
48.23
48.39
48.56
48.72
48.89
49.05
49.22
49.38
49.54
49.71
49.87
50.04
50.20
50.36
50.53
50.69
50.86
51.02
51.18
51.35
51.51
51.68
51.84
52.00
52.17
52.33
52.50
52.66
52.82
52.99
53.15
53.32
53.48
53.64
53.81
53.97
54.14
54.30
54.46
54.63
54.79
54.96
55.12
55.28

e
(tsf)
16.40
17.09
16.13
15.90
16.62
17.39
17.83
18.40
19.59
20.22
19.89
20.26
23.24
27.51
29.94
30.23
30.98
32.77
34.97
36.06
36.55
40.08
55.16
68.94
68.98
54.88
44.30
40.57
37.73
34.58
38.12
46.34
54.23
55.96
48.71
36.18
24.46
18.11
15.70
15.84
15.18
14.03
12.67
14.06
14.26
16.29
16.05
18.51

Qtn

8.29
8.67
8.06
7.90
8.30
8.73
8.96
9.28
9.95
10.29
10.06
10.24
11.96
14.42
15.79
15.89
16.28
17.26
18.47
19.04
19.25
21.20
30.25
39.18
39.27
30.20
23.46
21.18
19.41
17.59
19.50
23.99
28.77
29.85
25.50
18.12
11.67
8.18
6.84
6.90
6.52
5.88
5.13
5.86
5.94
7.01
6.86
8.15

Ke

11.17
10.60
11.28
11.60
11.24
10.86
10.60
10.27
9.52
9.11
9.51
9.87
8.90
7.79
7.44
7.92
7.90
7.55
7.05
7.02
7.25
7.05
5.31
4.12
3.94
4.71
5.71
5.93
6.42
7.44
7.31
6.32
5.38
5.07
5.39
6.39
7.82
9.45
10.70
10.62
10.95
11.95
14.40
13.44
13.44
11.56
12.20
11.48

Qtn,cs

92.58
91.91
90.97
91.67
93.26
94.84
95.03
95.29
94.73
93.74
95.72
101.11
106.40
112.34
117.46
125.93
128.58
130.38
130.26
133.69
139.60
149.40
160.78
161.55
154.89
142.23
133.93
125.67
124.57
130.83
142.54
151.64
154.67
151.27
137.52
115.87
91.23
77.25
73.23
73.24
71.39
70.27
73.81
78.75
79.87
81.03
83.75
93.57

(continued)

L

3.33
3.29
3.34
3.36
3.33
3.31
3.29
3.27
3.22
3.19
3.22
3.24
3.17
3.09
3.06
3.10
3.10
3.07
3.03
3.02
3.04
3.03
2.86
2.72
2.69
2.79
2.90
2.92
2.97
3.06
3.05
2.96
2.87
2.83
2.87
2.97
3.09
3.21
3.30
3.29
3.32
3.38
3.52
3.46
3.46
3.35
3.39
3.35

Su(liq)/Olv

0.59
0.62
0.58
0.56
0.59
0.62
0.64
0.66
0.71
0.74
0.72
0.73
0.85
1.03
1.13
1.14
1.16
1.23
1.32
1.36
1.38
1.51
2.12
2.67
2.67
2.09
1.66
1.50
1.39
1.26
1.39
1.71
2.02
2.08
1.79
1.29
0.83
0.58
0.49
0.49
0.47
0.42
0.37
0.42
0.42
0.50
0.49
0.58

Su(peak)/clv

0.59
0.62
0.58
0.56
0.59
0.62
0.64
0.66
0.71
0.74
0.72
0.73
0.85
1.03
1.13
1.14
1.16
1.23
1.32
1.36
1.38
1.51
2.12
2.67
2.67
2.09
1.66
1.50
1.39
1.26
1.39
1.71
2.02
2.08
1.79
1.29
0.83
0.58
0.49
0.49
0.47
0.42
0.37
0.42
0.42
0.50
0.49
0.58
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This software is licensed to: TGR Geotechnical, Inc.

CPT name: CPT-5

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)

55.45
55.61
55.78
55.94
56.11
56.27
56.43
56.60
56.76
56.93
57.09
57.25
57.42
57.58
57.75
57.91
58.07
58.24
58.40
58.57
58.73

e
(tsf)
21.95
26.06
29.07
32.34
32.91
33.16
40.35
55.02
69.33
97.41
129.23
159.06
162.13
172.97
195.10
216.61
248.57
278.26
313.97
323.56
326.79

Abbreviations

G

Ke:

Qtn,cs:

Ic:
Su(liq)/c'v:
Su(peak)/olv:

Qtn

9.95
12.10
13.64
15.32
15.57
15.66
19.37
27.23
35.36
52.28
71.91
90.70
91.58
98.08

112.24
126.64
148.51
175.38
213.77
-1.00
-1.00

Ke

10.55
9.55
8.96
8.17
8.04
8.24
7.26
5.76
4.93
3.60
2.83
2.38
2.52
2.42
2.17
1.92
1.66
1.26
1.00
1.00
1.00

Total cone resistance

Cone resistance correction factor due to fines

Qtn,cs

104.91
115.45
122.17
125.24
125.15
129.10
140.61
156.72
174.31
188.13
203.65
216.03
230.52
237.47
243.11
243.41
247.21
221.83
214.20
-1.00
-1.00

L

3.29
3.22
3.18
3.12
3.11
3.12
3.05
291
2.82
2.64
2.51
2.42
2.45
2.43
2.36
2.29
2.20
1.97
1.65
-1.00
-1.00

Su(liq)/Olv

0.71
0.86
0.97
1.09
1.11
1.12
1.38
1.92
2.45
3.48
0.78
0.81
0.81
0.82
0.84
0.86
0.88
0.91
0.94
N/A
N/A

Adjusted and corrected cone resistance due to fines

Soil behavior type index
Calculated liquefied undrained strength ratio

Calculated peak undrained strength ratio

Su(peak)/clv

0.71
0.86
0.97
1.09
111
1.12
1.38
1.92
2.45
3.48
0.78
0.81
0.81
0.82
0.84
0.86
0.88
0.91
0.94
N/A
N/A

CLig v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 7/14/2022, 2:34:07 PM
Project file: P:\2022 Projects\22-7499 Solar - Solano Community College\CPT Analysis\Liquefaction Analysis.clq

91



Procedure for the evaluation of soil liquefaction resistance, NCEER (1998)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. The
procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER
Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart!:

\
|c : tip resistance, [, © sleeve friction
Ty Ty 0510 vertical total and effective stress
unils : all in kPa )

initial stress exponent” : n = 1.0 and calculate Q, F, and I,
Ul =l6d,n=05
if 1.64 <[, <330, n=(1-1.64)03 +05
irl.=330,n=10
iterate until the change in n, An < .01
if o,y = 300 kPa, let n = 1.0 for all soils

“updated from /—+—

Rohertson and

ot

Wride (1998) c, ‘ 100 |
\
( {
0=9%"%) ¢ FerJs 00
100 (g, —o,,)
1, =[3.47-1020) 7]
3 =347 -log Q)" +(1.22 + log F)

s v ™
ifl.=164 K. =110
if 1.64 <1, <2.60, K, =-04031.%+55811°-21.631.%+33.751.— 17.88
il I, = 2.60, evaluate using other criteria; likely nonliquefiable if F= 1%
BUT, iflod <l <236 and F<0.5%, set K, = 1.0
N ; A

[ gyt = KO0 }

4

C {.r:!l ‘ —I?ﬁﬂil UDH 'Ifi“{:[libja.r.} < ]fl[]

1000
if I. = 2.60, evaluate using other criteria; likely nonliquifiable if F > 1%/

CRR, 3= 0833 [M} 0.05, if (qerples < 50

! "Estimating liquefaction-induced ground settlements from CPT for level ground”, G. Zhang, P.K. Robertson, and R.W.I. Brachman
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Procedure for the evaluation of soil liquefaction resistance (all soils), Robertson (2010)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. This
procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER
Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart!:

CPT

Qs f‘S: Tvas T vos Pa= 1 atm
all same units as p,

¥

Initial stress exponent: n = 1.0; Caleulate Qu, Fr, Ie

n=0381(/, )+0.05[°'*° ]— 0.15

¢

n=<l1.0

Iterate until change in n, An < (.01
4 L 2

0. :[&__J_"&)}.CN B = _-'fs_.mo.
(q: _U\'c')

I, =[347-1080, } +(1.22+1ogF. }["

If I < 1.64, K. = 1.0
When 1.64 < L, < 2.60
Ke=5.581" - 0.403 I - 21.63 I.* + 33.751. - 17.88) K, =6x107 (I )%

If1.64 <1, <236 ANDF, <0.5%, set K. = 1.0

.

Qm,cs_ Kee Qlu

rFy

3

Pt

3
CRR,, =93 —— .08
[mm] % CRR., =0053Q. K,

50<0, . <160

1 P.K. Robertson, 2009. “Performance based earthquake design using the CPT”, Keynote Lecture, International Conference on
Performance-based Design in Earthquake Geotechnical Engineering — from case history to practice, IS-Tokyo, June 2009
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Procedure for the evaluation of soil liquefaction resistance, Idriss & Boulanger (2008)

qg.: tip resistance, f,: sleeve friction

O, Oy in situ vertical total and effective stress

—> Qo =

Sofes

v

m = 1.338 - 0.249 x (qciy)*%%*
iterate until change in m, Am < 0.01

1 v

CNqu

Qeines =ein + Ay
where :

(1 '63+FCE12) 017[ Féigm ﬂ

CRR

M=7.5, 0\o=1

=0.80x

SU

0 \"a

x K

a

v

[M
CRR 540

e

M=7.5,0,,=1

2 3 4
4 GelNes | _| GelNes n el Nes i
67 80 114
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Procedure for the evaluation of soil liquefaction resistance (sandy soils), Moss et al. (2006)

CFT

G, fs.l IC

I, < I, cut-off

Iritial estimate Using raw tip measurements, friction
ratio, Calculate oy, Repeat untl an  acceptable
convergence tolerance is achieved,

o i 2
Go=fn s
1
f3

qt,1=Cq

1.045 § " I % § % { i 1 _1. "
G - O p D110Re|+ D00 Revc-[+0.850 Re|-0.848 Int,, |- 0.002 -|n[c:HI ]—20.923 +1.632-0 R |

7177
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Procedure for the evaluation of soil liquefaction resistance, Boulanger & Idriss(2014)

CRRy 7 55 <1atm

S
" CSRyyo75,4:

1
S

o,
oy = 0,65y G . 1 1
& ¢ ‘MSFK,

v

CSRy 56,

=

by 3 4
— ga 1Nes qa 1Nes q&' INes qo 1Nes
CRR,_, s, =exp| Lo | dove | _[ Tewves | 4| Dot | _7 g
S P[ 113 [IOOOJ [ 140 J [ 137 J }

-
r, =expla(z)+f(2)-M)|

a(z)=-1.012—1.126sin| —~—+5.133
11.73

" 373 B i
\

Goives = Qo T A0y

Ay {119 T bl 6z - AT f 157
: 14.6 FC+2 \FC+2

4.
P

a

Gy =Cy

m=1338-0249(q,,.. )" with 0264<m=<0.782

5 Z
z)=0.106+0.118s1n +5.142
@) [11.28 J
I
(" >
ol
KG=1—CglnL—'J£1.1
B
1
& R

g P
,HSF:f+[:ﬂ(fSFm—f]' 8.04dexp| —|-1.325|
S
|“g . \5
MSF,, = 109+| SLihes |2
| 180 )

\.

( o and o, at start of earthquake shaking

FC =80(I,+Cs)-137 with 0%<FC<100%

I =[(3.47—10g(9)]:+(1_22+log(F)]2T.s

P

a v

FZ{LJ-IOO%

QC' i G‘. iC

i PY
Q:[g” JJ[OJ J with 0.5 < n <1.0 per Robertson & Wride (1998)

o, at time of CPT sounding
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Procedure for the evaluation of liquefaction-induced lateral spreading displacements

! Flow chart illustrating mejor steps in estimating liquefaction-induced lateral spreading displacements using the proposed approach

Site investigation Design
with SPT or

y

Y

earthquake

Ground
geometry

SPT data with
content
or CPT data

and peak

\

Moment magnitude
of earthquake (Mw)

acceleration (qmax)

Geometric parameters
for each of different

surface zones in level (or

/

Liquefaction potential analysis

to calculate FS, (N1)socs or

(using the NCEER SPT-
CPT-based method (Youd et al.

gently sloping) ground
with (or without) a free

face

S

\

(qclN)cs

Zones with three major

geometric parameters or

2001))

less - free face height (H),
the distance to a free face

(L), or/and slope (S)

Calculation of the lateral
displacement index

(using Figure 1 and Equation [3])

L/H
or/and
S

y

O )

If
(N1)60cs < 14

or
(qeIN)es < 70

evaluate
potential
of
flow
liquefaction

—

|

Estimated lateral displacement, LD

For gently sloping ground without a free face,

LD = (S +0.20) - LDI

(for 0.2% < S <3.5%)

For level ground with a free face,

LD =6 - (L/H)"® - LDI

(for 5 < L/H < 40)

0, = 40%

]

60 —
£ :
. o0
w g
5 [
£ 30r
o
o [
T:;‘-. L
) E'D_'
= L
E L
= 10F
o 3
= g

o

0.0

1 "Estimating liquefaction-induced ground settlements from CPT for level ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman

0.5 1.0

PR R I 1

PRI A (T |

an ol i g g | &

1.5 2.0

Factor of safety, FS

1 Figure 1

LDI=

Zones with
more than

three major
geometric

parameters

SR

Evaluation of
lateral
displacements
based on
other
approaches
and
engineering
judgment

—

z-].'IJ.E.."I

0

1 Equation [3]

‘YIHEK =
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Procedure for the estimation of seismic induced settlements in dry sands

Average shear stress, T4,

Ty =CSR o, =065 -—mm

v

Estimnate small shear strain modulus, Gy

O T

G, =00188 -[mf'”“ ‘1’533J-(qt - 5,)

v

Estimate shear strain amplitude,

{based on Pradel {1998))

bR
oy = [“LI-R-UJD ey
1+

T
R = Z (Hote 1, and (G same units)
]

0=00389 | 2= |+ 0124
P
t = 6400 [U_“]
Pa
Estimate volumetiic strain in 15 cycles

-12
- - e ':N 1)1504:5
Talils) 0

]

Qs
M1 dgnge = =

Volametric strain in design earthqualze
. T, 045
ol wol{15) 15
= 217
H, =M -4

v

Selsmic settlemnent, s

AT
g=12- J‘Em-az

Robertson, P.K. and Lisheng, S., 2010, “Estimation of seismic compression in dry soils using the CPT” FIFTH INTERNATIONAL CONFERENCE ON
RECENT ADVANCES IN GEOTECHNICAL EARTHQUAKE ENGINEERING AND SOIL DYNAMICS, Symposium in honor of professor I. M. Idriss, San
Diego, CA
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Liquefaction Potential Index (LPI) calculation procedure

Calculation of the Liquefaction Potential Index (LPI) is used to interpret the liquefaction assessment calculations in terms of
severity over depth. The calculation procedure is based on the methology developed by Iwasaki (1982) and is adopted by AFPS.

To estimate the severity of liquefaction extent at a given site, LPI is calculated based on the following equation:

20
LPI = J (10-05 0= F, =d,

where:

F.=1-F.S. when F.S. less than 1
F. = 0 when F.S. greater than 1

z depth of measurment in meters

Values of LPI range between zero (0) when no test point is characterized as liquefiable and 100 when all points are characterized
as susceptible to liquefaction. Iwasaki proposed four (4) discrete categories based on the numeric value of LPI:

eLPI =0 : Liquefaction risk is very low
0 < LPI <=5 : Liquefaction risk is low
e 5 < LPI <= 15 : Liquefaction risk is high
*LPI > 15 : Liquefaction risk is very high

=

0o 1.0 2.0 2 1o

L]

z{m)

[y
L=}
ot
=
[
Sl

L
= i

—

2T \c\ 15[
%

20 ‘b, ;
v Ea—

)

Graphical presentation of the LPI calculation procedure
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Shear-Induced Building Settlement (Ds) calculation procedure

The shear-induced building settlement (Ds) due to liquefaction below the building can be estimated using the relationship
developed by Bray and Macedo (2017):

_ HLY
In(Ds) =cl1+ c2 = LBS + 0.58 = Ln (Tmlh (?)) L

4.59 = Ln(Q) — 0.42  Ln(Q)* — 0.02 = B +
0.84 = Ln(CAVdp) + 0.41 = Ln(Sal) + ¢

where Ds is in the units of mm, c1= -8.35 and c2= 0.072 for LBS < 16, and cl= -7.48 and c2= 0.014 otherwise. Q is the
building contact pressure in units of kPa, HL is the cumulative thickness of the liquefiable layers in the units of m, B is the
building width in the units of m, CAVdp is a standardized version of the cumulative absolute velocity in the units of g-s, Sal is
5%-damped pseudo-acceleration response spectral value at a period of 1 s in the units of g, and € is a normal random variable
with zero mean and 0.50 standard deviation in Ln units. The liquefaction-induced building settlement index (LBS) is:

LBSzEW*ESZﬂdz

where z (m) is the depth measured from the ground surface > 0, W is a foundation-weighting factor wherein W = 0.0 for z less
than Df, which is the embedment depth of the foundation, and W = 1.0 otherwise. The shear strain parameter (¢_shear) is the
liquefaction-induced free-field shear strain (in %) estimated using Zhang et al. (2004). It is calculated based on the estimated Dr
of the liquefied soil layer and the calculated safety factor against liquefaction triggering (FSL).
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