December 9, 2022

NOTICE TO ALL BIDDERS

From: Javier Luna, PE — Director of Facilities, Planning, and Construction
Imperial Community College District
380 E. Aten Rd., Building 2000,
Imperial, CA 92251

Re: SPORTS FIELD RESTROOM AND CONCESSION, WESTSIDE LIGHTING AND BORDER LINK
ANTENNA PROJECT
RFP No 22-23-02
ADDENDUM #02

This addendum forms a part of the contract documents and modifies the original bidding
documents. Addenda shall be noted as received and acknowledged on the Bid Proposal Form
when submitted as outlined in the Bid Package referenced above.

Document Additions, Revisions and Clarifications:

1. The Bid Opening Date and time is hereby extended to Thursday, January 5, 2023, at 2:00
PM. Sealed Bid Proposals will be accepted at 380 E. Aten Rd., Building 10, Room #16,
Imperial, CA 92251, Attn: Javier Luna.

2. Corrections and/or clarifications to the contract documents, are hereby modified, based
on the following attachment by the Sanders, Inc. (AOR), dated December 9, 2022.

Questions & Answers:

* All RFIs received for this project thus far will be answered in the following addenda *

END OF ADDENDUM NO. 02
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IMPERIAL VALLEY COLLEGE
SPORTS FIELD RESTROOM AND CONCESSION WESTSIDE LIGHTING AND BORDERLINK
ANTENNA PROJECT RFP NO. 22-23-02

ADDENDUM #2

THE FOLLOWING ITEMS ARE LISTED AS CORRECTIONS OR CLARIFICATIONS TO THE
CONSTRUCTION DOCUMENTS.

GEOTECHNICAL REPORTS
1. The Geotechnical report for this project is attached to this Addendum.
Sports Facilities Improvements, Imperial Valley College. LCI Report No. LE22111.

STRUCTURAL DRAWINGS

The following referenced sheet in the plan set has been revised and is required to be replaced:
1. S0.3—-TYPICAL CONCRETE DETAILS

S0.5 — TYPICAL METAL DECK DETAILS

S0.6 — TYPICAL STEEL DETAILS

S2.1 = FOUNDATION AND FRAMING PLAN

S3.1 - WALL ELEVATIONS

S4.1 — WALL SECTIONS

SX1.1 — FOUNDATION DETAIL

SX2.1 - FRAMING DETAILS
9. SX2.2 - FRAMING DETAILS

The attached Addendum drawing will replace the referenced sheet; the revisions are clouded.
1. AD-02_S0.3 - TYPICAL CONCRETE DETAILS

AD-02_S0.5 - TYPICAL METAL DECK DETAILS

AD-02 S0.6 — TYPICAL STEEL DETAILS

AD-02_S2.1 - FOUNDATION AND FRAMING PLANS

AD-02_S3.1 - WALL ELEVATIONS

AD-02 _S4.1 - WALL SECTIONS

AD-02 _SXI1.1 - FOUNDATION DETAIL

AD-02_SX2.1 - FRAMING DETAILS

AD-02_SX2.2 - FRAMING DETAILS
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PLUMBING DRAWINGS

The following referenced sheets in the plan set have been revised and shall be replaced:
1. P1-PLUMBING PLANS

The attached Addendum drawings will replace the referenced sheets; All revisions are clouded.
2. AD-02 P1-PLUMBING PLANS

Jesus Aiftonio Aguilera

N02 Industry Way, Suite A | Bl Centro, CA 92243 | 760! 353-5440
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Geotechnical Report
Sports Facilities Improvements
Imperial Valley College
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Imperial, California
LCI Report No. LE22111

Dear Mr. Luna:

Attached hereto is our geotechnical report for the proposed improvements to the sports
facilities at the Imperial Valley College campus located at 380 East Aten Road in Imperial,
California. Our geotechnical investigation was conducted in response to your request for our
services. The enclosed report describes our soil engineering investigation and presents our
professional opinions regarding geotechnical aspects for design and construction of the project.

This executive summary presents selected elements of our findings and professional opinions
only. It does not present all details needed for the proper application of our findings and
professional opinions. Our findings, professional opinions, and application options are related
only through reading the full report, and are best evaluated with the active participation of
the engineer of record who developed them.

The findings of this study are summarized below:

e The soils at the proposed project site consists of 3 to 5 feet of surficial lean silty clays
(CL) of low to moderate expansion potential with interbedded silty sands, sandy/clayey
silts and clays below. Groundwater should be anticipated at 8 feet below ground
surface.

e The proposed footings may be supported on compacted granular fill soils

e The clay soils are aggressive to concrete and steel. Concrete mixes should have a
maximum water cement ratio of 0.45 and a minimum compressive strength of 4,500
psi (minimum of 6.0 sacks Type V cement per cubic yard).

¢ All reinforcing bars, anchor bolts and hold down bolts should have a minimum concrete
cover of 3.0 inches unless epoxy coated (ASTM D3963/A934). Hold-down straps are
not allowed at the foundation perimeter.
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e Interpretive engineering parameters of the subsurface soil used for design of cast-in-
place drilled piers (EPRI MFAD and Allpile Computer Programs) are provided in
Section 5.3 of this report.

e Evaluation of liquefaction potential at the site indicates that isolated, interbedded sandy
silt to silty sand layers at depths of 8 to 45 feet may liquefy under seismically induced
groundshaking, potentially resulting in approximately % to 1 inch of deep-seated
settlement. About 8 to 12 feet of non-liquefiable soils overlie the potentially liquefiable
soil layer; therefore, there is a low to moderate probability of rapid deformation or
punching bearing failures of the surface soils should liquefaction occur. The potential
for generalized liquefaction is low. Deep foundations or deep soil improvement is not
required at this project site.

The site is suitable for the proposed building addition, provided the professional opinions
expressed in this report are implemented in the design and construction of this project.

We appreciate the opportunity to provide our professional services. If you have any questions

or comments regarding our findings, please call our office at (760) 370-3000.

Respectfully Submitted,
Landmark Consultants, Inc.

£

eter E: LaBrucherie, PE
incipal Engineer /

Landmark Consultants, Inc.
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Section 1
INTRODUCTION

1.1 Project Description

The proposed project will consist of the construction of an approximately 5,000 square-foot
concession/restroom building, four (4) steel light poles and Border Link antennas for the soccer
field, six (6) steel light poles for the tennis courts, and new tennis courts on the western portion

of the Imperial Valley College campus located at 380 East Aten Road in Imperial, California.

As planned, the proposed concession/restroom building will be masonry construction with a
slab-on-grade and shallow foundations. For the purposes of our analysis and report, we have
assumed that structural loads will not exceed 5 kips per linear foot for wall footings and 30
kips for the column footings for the concession/restroom building. If structural loads exceed
those used in our analysis, we should be notified so we may evaluate their impact on
settlement estimates for the foundations The light poles are planned to be supported by
concrete drilled pier or pre-cast concrete foundations. The tennis court is planned to be post-

tensioned slabs.
Site development will include building pad preparation, underground utility installation

including trench backfill, concrete foundation construction, drilled pier installation and

concrete hardscape placement.

1.2 Purpose and Scope of Work

The purpose of our geotechnical investigation was to evaluate the physical characteristics of
the on-site soils and to provide geotechnical criteria for site grading, design of foundations and

slabs. Our scope of work included the following:

e Review of background information including available published geologic maps and
literature.

e Field exploration consisting of performing six (6) Cone Penetrometer Test (CPT)
soundings to a depth of 50 feet below the existing ground surface.

e Laboratory testing of selected soil samples including: grain size analysis, plasticity
index tests, and chemical analyses consisting of soluble sulfate and chloride contents,
pH, and resistivity.

Landmark Consultants, Inc. Page 1
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¢ Engineering analysis and evaluation of the data collected.
e Preparation of this report presenting our findings, professional opinions, and design
criteria for the geotechnical aspects of the project development.

Our scope of work specifically excluded an evaluation of the site for the presence of hazardous

materials or conditions.

1.3 Authorization

Dr. Lennor Johnson, Imperial Community College District Superintendent, provided written
authorization to proceed with our work on May 21, 2022. We conducted our work according

to our written proposal dated April 12, 2022.

Landmark Consultants, Inc. Page 2
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Section 2
METHODS OF INVESTIGATION

2.1 Field Exploration

The subsurface exploration was performed on May 26, 2022 using Kehoe Testing and

Engineering, Inc. of Huntington Beach, California to advance six (6) electric CPT soundings
to an approximate depth of 50 feet below existing ground surface. The soundings were
completed at the approximate locations shown on the Site and Exploration Plan (Plate A-2).
Shallow (3-foot deep) hand auger borings (3-inch diameter) were made adjacent to the CPT
soundings in order to obtain near surface soil samples for laboratory testing. The approximate
sounding locations were established in the field and plotted on the site map by sighting to

discernible site features.

CPT soundings provide a continuous profile of the soil stratigraphy with readings every 2.5
cm (1 inch) in depth. The CPTs were conducted by hydraulically advancing an instrumented
15 cm? conical probe into the ground at a rate of 2 centimeters per second (cm/s) using a 30-
ton truck as a reaction mass. An electronic data acquisition system recorded a nearly
continuous log of the resistance of the soil against the cone tip (Qc) and soil friction against the
cone sleeve (Fs) as the probe was advanced. Empirical relationships (Robertson and
Campanella, 1989) were then applied to the data to obtain a continuous profile of the soil
stratigraphy. Interpretation of CPT data provides correlations for Standard Penetration Test
(SPT) blow count, phi (¢) angle (soil friction angle), undrained shear strength (Su) of clays and
over-consolidation ratio (OCR). These correlations may then be used to evaluate vertical and

lateral soil bearing capacities and consolidation characteristics of the subsurface soil.

Interpretive logs of the CPT soundings are presented on Plates B-1 through B-6 in Appendix
B. A key to the interpretation of CPT soundings is presented on Plate B-7. The stratification
lines shown on the subsurface logs represent the approximate boundaries between the various
strata. However, the transition from one stratum to another may be gradual over some range
of depth.

Landmark Consultants, Inc. Page 3
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2.2 Laboratory Testing

Laboratory tests were conducted on selected bulk soil samples obtained from the hollow-stem
auger borings to aid in classification and evaluation of selected engineering properties of the
near surface soils. The tests were conducted in general conformance to the procedures of the
American Society for Testing and Materials (ASTM) or other standardized methods as

referenced below. The laboratory testing program consisted of the following tests:

e Plasticity Index (ASTM D4318) —used for soil classification and expansive soil design
criteria

e Grain Size Analysis (ASTM D422) — used for soil classification

o Chemical Analyses (soluble sulfates & chlorides, pH, and resistivity) (Caltrans
Methods) — used for concrete mix design parameters and corrosion protection
requirements.

The laboratory test results are presented on Plates C-1 through C-3 in Appendix C of this
report.

Landmark Consultants, Inc. Page 4
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Section 3
DISCUSSION

3.1 Site Conditions
The Imperial Valley College campus is located at 380 East Aten Road in Imperial, California.

The campus location is depicted on Plate A-1, Vicinity Map. The coordinates of the project
site are 32.8285N / -115.5056W. The proposed concession/restroom building will be located
west of Lot E parking lot between the soccer field and the baseball field. Light poles are
planned for both sides of the soccer field and around the tennis court area. The tennis courts
are located north of the gymnasium and east of the swimming pool. The project site is shown
on Plate A-2. Concrete sidewalks, campus buildings, and sports field are located adjacent to
the project site. The topography in the site vicinity is planar as depicted on Plate A-4,
Topographic Map.

3.2 Geologic Setting

The project site is located in the Salton Trough physiographic province of southern California.

The Salton Trough is a geologic structural depression resulting from large scale regional
faulting. The trough is bounded on the northeast by the San Andreas Fault and on the southwest
by faults of the San Jacinto Fault Zone. The Salton Trough represents the northward extension
of the Gulf of California, which has experienced continual in-filling with both marine and non-
marine sediments since the Miocene Epoch. The tectonic activity that formed the trough
continues to the present at a high rate as evidenced by deformed young sedimentary deposits

and high levels of historic seismicity.

The site is directly underlain by Holocene (1 to 11,000 years before present) Cahuilla Lake
bed deposits, which consist of interbedded lenticular and tabular silts, sands, and clays. The
Holocene Lake deposits are probably less than 100 feet thick beneath the site. The Pleistocene
Brawley Formation underlies the Cahuilla Lake bed deposits. The Brawley Formation consists
of at least 2,000 feet of gray clays, sands, and pebbles, which in turn overlie about 6,000 feet
of the late Pliocene Borrego Formation. The Borrego Formation consists of lacustrine clays
and sands. The Borrego Formation overlies an undetermined thickness of the Pliocene marine
Imperial Formation, Alverson Andesite, and Miocene continental sediments of the Split

Mountain Formation.

Landmark Consultants, Inc. Page 5
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Basement rock consisting of Mesozoic granite and possibly Paleozoic metamorphic rocks are
estimated to exist at depths between 15,000 and 20,000 feet below the surface. The surface
geology of the site is depicted on Plate A-5.

3.3 Site Subsurface Conditions

The results of our subsurface investigation at the site, along with the review of available

geologic maps and literature, indicate that the site is underlain by Cahuilla Lake bed deposits
to the maximum depth explored of 50 feet. Interbedded stiff silty clays (CL), silts (ML), and
silty sands (SM) were encountered from the ground surface to a depth of about 7 to 17 feet.
An approximately 10 to 14-foot thick stiff clay (CL) layer extends from about 7 and 17 to 17
to 31 feet. A 3 to 4 foot thick medium dense silty sand to sandy silt layer underlies the clay
layer. Stiff silty clays (CL) extend from between 21 and 34 feet below ground surface to the
maximum depth of exploration of 50 feet. The subsurface stratigraphy dips towards the

northeast. A schematic geologic cross section is presented on Plate A-6.

Landmark reviewed the geotechnical investigation conducted at the Imperial Valley College
school campus in 2006 (Landmark Consultants, Inc., 2006). The 2006 report included eight
(8) CPT soundings to a depth of 50 feet and twenty-two (22) hollow stem borings to a depth
of 11.5to41.5 feet. Laboratory testing was conducted by Landmark on subsurface soil samples
obtained from the borings. The CPT data obtained for this project is consistent with the
subsurface boring data reported in the 2006 report. A copy of the boring logs and CPT
soundings from the 2006 report along with a site plan showing the location of the tennis courts

(this study) in relation to the 2006 area of exploration are provided in Appendix F of this report.

Groundwater was not measured in the CPT soundings during the exploration. Groundwater
was reported at a depth of about 8.9 feet during a previous geotechnical investigation
performed at Imperial Valley College by Landmark. There is uncertainty in the accuracy of
short-term water level measurements, particularly in fine-grained soil. Groundwater levels
may fluctuate with precipitation, irrigation of adjacent properties, drainage, and site grading.
The referenced groundwater level should not be interpreted to represent an accurate or

permanent condition.
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Historic groundwater levels are approximately 8 feet below ground surface at the project site.
USGS Professional Paper 486-K, Plate 1 shows the project site being located between the -60
and -80 foot groundwater elevation contours. Historical groundwater is estimated to be at an
elevation of -73 feet at the project site. The site elevation is approximately 65 feet below sea

level which would equate to a historical groundwater depth of about 8 feet.

3.4 Seismic Hazards

3.4.1 Faulting and Seismicity

The project site is located in the seismically active southern California region and is
expected to be subjected to moderate to strong ground shaking during the design life
of the project. A fault map illustrating known active faults relative to the site is
presented on Figure 1, Regional Fault Map. Figure 2 shows the project site in relation

to local faults.

The criterion for fault classification adopted by the California Geological Survey
defines Earthquake Fault Zones along Holocene-active or pre-Holocene faults (CGS,
2022b). Earthquake Fault Zones are regulatory zones that address the hazard of surface
fault rupture. A Holocene-active fault is one that has ruptured during Holocene time
(within the last 11,700 years). A pre-Holocene fault is a fault that has not ruptured in
the last 11,700 years. Pre-Holocene faults may still be capable of surface rupture in
the future, but are not regulated by the A-P Act. Table 1 lists the known active faults

or seismic zones that lie within a 33 mile radius of the project site.

The site is not located within a currently designated Earthquake Fault-Rupture Hazard
Zone (CGS, 2022b). Review of the current Alquist-Priolo Earthquake Fault Zone maps
(CGS, 2022a) indicates that the nearest mapped Earthquake Fault Zone is the Imperial
fault, located approximately 0.4 miles northeast of the site. The possibility of ground
surface rupture related to active faulting on currently unrecognized faults exists
throughout the seismically active Imperial Valley region. However, given the current
state of knowledge regarding seismicity of the Imperial Valley, the potential for fault

rupture at the project site is considered low.
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3.4.2 Historic Seismicity

The Imperial Valley is one of the most seismically active regions in the United States,
and has experienced several historical events of magnitude 5.5 or more. The following
briefly outlines seismic events that have significantly affected the Imperial Valley in
the past 100 years.

Imperial Valley Events: June 22, 1915. Two earthquakes with magnitudes of 6.0 and

5.9 occurred about an hour apart near El Centro.
El Centro Event: May 19, 1940: A magnitude 7+ earthquake ruptured the Imperial

Fault with horizontal offsets up to 19 feet at the international border with Mexico. This
earthquake triggered widespread liquefaction as evidenced by sand boils throughout
the Imperial Valley.

Imperial Valley Event: October 15, 1979. A magnitude 6.6 earthquake ruptured the

Imperial Fault with horizontal offsets up to 2 feet and damage to buildings in El Centro,
Imperial, and Calexico. This event triggered widespread liquefaction as evidenced by
sand boils throughout the Valley.

A magnitude 5.8 aftershock occurred along the Brawley Fault on that same evening
causing severe damage to several unreinforced masonry buildings in Brawley.

Westmorland Event: April 26, 1981. A magnitude 6.0 earthquake occurred 4 miles

north of Westmorland triggering liquefaction in the epicentral region. Although there
was no evidence of surface rupture associated with this event, canals and buildings
were damaged. Liquefaction reportedly occurred in the Brawley Seismic Zone during
magnitude 5+ events in 1930, 1950 and 1957.

Superstition Hills Events: November 24, 1987. A magnitude 6.6 earthquake ruptured

the Superstition Hills fault, causing 15 miles of surface rupture displaying a right lateral
offset (maximum 26 inch offset). The earthquake triggered liquefaction in areas from
the Salton Sea to Seeley. A magnitude 6.2 event occurred as a foreshock along the
Elmore Ranch fault. The Elmore Ranch fault had not been recognized until this event.
El Mayor-Cucapah Event: April 4, 2010. A magnitude 7.2Mw earthquake ruptured

the Laguna Salada, Borrego and Pescadores faults south of Mexicali, Mexico. The
Borrego and Pescadores faults exhibited approximately 60 miles of surface rupture with
a dip-slip displacement of up to 250 cm (8 feet). Widespread liquefaction and lateral

spreading occurred in the Mexicali and Imperial Valleys during this event.
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Brawley Swarm Event: August 26-28, 2012. An earthquake swarm with eleven (11)

earthquakes above magnitude 4.0 (the largest being 5.5Mw) occurred approximately 2
miles northwest of Brawley, California. Although there was no evidence of surface

rupture associated with this event, numerous structures in Brawley were damaged.

3.5 General Ground Motion Analysis

The project site is considered likely to be subjected to moderate to strong ground motion from
earthquakes in the region. Ground motions are dependent primarily on the earthquake
magnitude and distance to the seismogenic (rupture) zone. Acceleration magnitudes also are
dependent upon attenuation by rock and soil deposits, direction of rupture and type of fault;

therefore, ground motions may vary considerably in the same general area.

2019 CBC General Ground Motion Parameters: The California Building Code (CBC) requires
that a site-specific ground motion hazard analysis be performed in accordance with ASCE 7-
16 Section 11.4.8 (ASCE, 2016) for structures on Site Class D and E sites with S greater than
or equal to 0.2 and Site Class E sites with Ss greater than or equal to 1.0 (CBC, 2019). This

project site has been classified as Site Class E based on review of previous geotechnical

subsurface data as described above in Section 3.3 and has a S; value of 0.79, which would
require a site-specific ground motion hazard analysis. However, ASCE 7-16 Section 11.4.8
provides three exceptions which permit the use of conservative values of design parameters
for certain conditions for Site Class D and E sites in lieu of a site specific hazard analysis. The

exceptions are:

e Exception 1: Structures on Site Class E sites with Ss greater than or equal to 1.0,
provided the site coefficient Fa is taken as equal to that of Site Class C.

e Exception 2: Structures on Site Class D sites with S1 greater than or equal to 0.2,
provided the value of the seismic response coefficient Cs is determined by Equations
12.8-2 for values of T < 1.5Ts and taken as equal to 1.5 times the value computed in
accordance with either Equation 12.8-3 for TL > T >1.5Ts or Equation 12.8-4 for T >
TL.

e Exception 3: Structures on Site Class E sites with S; greater than or equal to 0.2,
provided that T is less than or equal to Ts and the equivalent static force procedure is
used for design.

Landmark Consultants, Inc. Page 9



Sports Facilities Improvements
Imperial Valley College — Imperial, CA LCI Report No. LE22111

Based on our understanding of the proposed development, the seismic design parameters
presented in Table 2 were calculated assuming that one of the exceptions listed above applies
to the proposed structures at this site. However, the structural engineer should verify that
one of the exceptions is applicable to the proposed structures. If none of the exceptions

apply, our office should be consulted to perform a site-specific ground motion hazard analysis.

The 2019 CBC general ground motion parameters are based on the Risk-Targeted Maximum
Considered Earthquake (MCERr). The Structural Engineers Association of California
(SEAOC) and Office of Statewide Health Planning and Development (OSHPD) Seismic
Design Maps Web Application (SEAOC, 2022) was used to obtain the site coefficients and
adjusted maximum considered earthquake spectral response acceleration parameters. Design
spectral response acceleration parameters are defined as the earthquake ground motions that
are two-thirds (2/3) of the corresponding MCERr ground motions. The Maximum Considered
Earthquake Geometric Mean (MCEg) peak ground acceleration adjusted for soil site class
effects (PGAwm) value to be used for liquefaction and seismic settlement analysis in accordance
with 2019 CBC Section 1803.5.12 (PGAM = Frca*PGA) is estimated at 1.02g for the project

site. Design earthquake ground motion parameters are provided in Table 2.

3.6 Liquefaction

Liquefaction occurs when granular soils below the water table are subjected to vibratory
motions, such as produced by earthquakes. With strong ground shaking, an increase in pore
water pressure develops as the soil tends to reduce in volume. If the increase in pore water
pressure is sufficient to reduce the vertical effective stress (suspending the soil particles in
water), the soil strength decreases and the soil behaves as a liquid (similar to quicksand).
Liquefaction can produce excessive settlement, ground rupture, lateral spreading, or failure of

shallow bearing foundations. Four conditions are generally required for liquefaction to occur:

(1) the soil must be saturated (relatively shallow groundwater);

(2) the soil must be loosely packed (low to medium relative density);

3) the soil must be relatively cohesionless (not clayey); and

(4) groundshaking of sufficient intensity must occur to function as a trigger
mechanism.

All of these conditions exist to some degree at this site.
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Methods of Analysis: The liquefaction potential at the project site was evaluated using the
1998 NCEER Liquefaction Workshop method. The 1998 NCEER method utilizes CPT

readings from the site explorations and earthquake magnitude/PGA estimates from the seismic

hazard analysis. The resistance to liquefaction is plotted on a chart of cyclic shear stress ratio
(CSR) versus a corrected Qm,cs. The analysis was performed using a site-specific PGAwm value
of 1.02g, a groundwater depth of 8 feet and a threshold factor of safety (FS) of 1.3.

The computer program CLiq (Version 2.2.0.32, Geologismiki, 2017) was utilized for
liquefaction assessment of the project site. The estimated settlements have been adjusted for
transition zones between layers. Computer printouts of the liquefaction analyses are provided

in Appendix D.

The fine content of the liquefiable sands and silts increases their liquefaction resistance in that
more ground motion cycles are required to fully develop the increased pore pressures. The
CPT tip pressures (Qc) were adjusted to an equivalent clean sand pressure (Qm.cs) in accordance
with 1998 NCEER method.

The soil encountered at the points of exploration included saturated sandy silts and silty sands
that could liquefy during a Risk-Targeted Maximum Considered Earthquake (MCER).
Liquefaction can occur within isolated, interbedded sandy silt to silty sand layers at depths of
8 to 45 feet. The likely triggering mechanism for liquefaction appears to be strong
groundshaking associated with the rupture of the Imperial, Brawley, and Superstition Hills
faults.

Liquefaction Induced Settlements: Based on empirical relationships, total induced

settlements are estimated to be about ¥ to 1 inch should liquefaction occur at the
concession/restroom building. Differential settlement is estimated at be one-half of the total
potential settlement (Martin and Lew, 1999). Accordingly, there is a potential for %2 inch of
liquefaction induced differential settlement at the project site. The differential settlement

based on seismic settlements is estimated at %2 inch over a distance of 50 feet.
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Generally stiff to hard clays and dense silty sands and sandy silts about 8§ to 12 feet in thickness
overlie the liquefiable layer. The non-liquefiable materials may act as a bridge over the
liquefiable layer resulting in a fairly uniform ground surface settlement; therefore, wide area

subsidence of the overburden soils would be the expected effect of liquefaction.

Liquefaction Induced Ground Failure: Based on research from Ishihara (1985) and Youd and

Garris (1995) because of the thickness of the overlying non-liquefiable soil, there is a low
potential for formation of small ground fissures or sand boils (Plate D-1). Sand boils are
conical piles of sand derived from the upward flow of groundwater caused by excess porewater
pressures created during strong ground shaking. Sand boils are not inherently damaging by

themselves, but are an indication that liquefaction occurred at depth (Jones, 2003).

Liquefaction induced lateral spreading is not expected to occur at this site due to the planar
topography. According to Youd (2005), if the liquefiable layer lies at a depth greater that about
twice the height of a free face, lateral spread is not likely to develop. No slopes or free faces

occur at this site.

Liquefaction effects have not been reported after large earthquakes proximal to the Imperial
Valley College project site. Review of McCrink, et al (2011) and Youd and Wieczorek (1982)
indicate that the effects of liquefaction (sand boils, lateral spread, slumps) were observed after
the 1979 Imperial Valley Earthquake and the 2010 El Mayor-Cucapah Earthquake

approximately 3% miles east of the college campus along the Alamo River.

Mitigation: Based on an estimate of about 1 inch of total liquefaction induced settlements (72
inch differential settlement), structural slabs and/or grade beams may be used to resist the

effects of the estimated settlements.
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3.7 Other Geologic Hazards
Landsliding. No indications of landsliding were observed within the immediate vicinity of the

project site from the geologic maps and during our site investigation. Based on the relatively
planar topography of the site, the potential for landsliding is considered remote.

Volcanic hazards. The site is not located proximal to any known volcanically active area and

the risk of volcanic hazards is considered very low. Obsidian Butte and Red Hill, located at
the south end of the Salton Sea approximately 24 miles north of the project site, are small
remnants of volcanic domes formed about 2,000 to 7,500 years ago.

The subsurface brine fluids around the domes have a high heat flow and are currently being
utilized to produce geothermal energy.

Tsunamis, sieches, and flooding. The site does not lie near any large bodies of water, so the

threat of tsunami, sieches, or other seismically-induced flooding is unlikely. The project site
is located in FEMA Flood Zone X (Plate A-9), an area determined to be outside the 0.2%
annual chance floodplain (FIRM Panel 06025C1725C).

Expansive soil. The surficial soils at the project site consist of silty clays with a Plasticity

Index (PI) of 19 to 24 and are considered to be low to moderately expansive (Expansion Index
(EI)=21to 70). The clay is expansive when wetted and can shrink with moisture loss (drying).
Development of building foundations and concrete flatwork will require provisions for
mitigating potential soil expansion forces.

Hazardous materials. The site is not located in proximity to any known hazardous materials

(methane gas, tar seeps, hydrogen sulfide gas), and the risk of hazardous materials is
considered very low.

Radon 222 Gas. Radon gas is not believed to be a potential hazard at the site.

Naturally occurring asbestos. The site is not located in proximity to any known naturally

occurring asbestos, and the risk of naturally occurring asbestos is considered very low.

Hydrocollapse. The site is dominantly underlain by stiff silty clays and clays that are not
susceptible to collapse with the addition of water to the site. The risk of hydrocollapse is
considered very low.

Regional Subsidence. The project site is not located within a known area of regional

subsidence.
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Section 4
CONCLUSIONS

Based on the results of our field investigation and laboratory tests, it is our opinion that
construction of the proposed 5,000 square-foot concession/restroom building, four (4) steel
light poles and Border Link antennas for the soccer field, six (6) steel light poles for the tennis
courts, and a new concrete slab for the tennis courts are feasible from a geotechnical standpoint,
provided that the conclusions and professional opinions contained in this report are
incorporated in the project plans and specifications and implemented during construction of

the project.

The following summarizes some of the pertinent geotechnical issues identified in our study:

e No known active or potentially active faults cross the site. The closest active fault to
the site is the Imperial fault, located approximately 0.4 miles to the northeast.

e The site is considered likely to be subjected to moderate to high ground accelerations
due to regional fault activity. A PGA value of 1.02g was estimated for liquefaction and
seismic settlement analysis in accordance with CGS Note 48.

e Individual cast-in-place drilled piers should be adequate to support the light pole
foundations.

e The near surface (upper 3 to 5 feet) of on-site soils consists of moderate plasticity silty
clay (CL). These soils have low to moderate expansion potential. If these soils are
allowed to exist in close proximity to exterior flatwork, specialized design and
construction procedures will be necessary to resist expansive forces. Building
foundation and floor support will require provisions to mitigate the effects of soil heave

due to the expansive soil conditions.
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e To provide more uniform support, one of the following options for mitigating the
effects of expansive soils and liquefaction on the proposed concession/restroom
building may be implemented:

OPTION 1: Remove the upper 3 feet of soils beneath building and the upper 18 inches
beneath hardscaped areas and replace with compacted non-expansive granular
fill. A minimum of 18 inches of compacted granular fill should underlie the
footings.

OPTION 2: Support the structures on foundation and slab systems designed to resist
expansive soil movement. This design method requires grade-beam stiffening
of floor slabs at a maximum spacing of 20 feet on center or structural mat
foundation.

e Isolated, interbedded sandy silt to silty sand layers were encountered at depths of § to
45 feet. These layers may liquefy under seismically induced groundshaking,
potentially resulting in about 4 to 1 inch of deep seated settlement. About 8 to 12 feet
of non-liquefiable soils overlie the potentially liquefiable soil layer; therefore, there is
a low to moderate probability of rapid deformation or punching bearing failures of the
surface soils should liquefaction occur. The potential for generalized liquefaction is
low.

e The potential for other geologic hazards including landsliding, tsunamis/seiches,
volcanic hazards, hazardous materials, radon gas, naturally occurring asbestos,
hydrocollapse, and regional subsidence are considered low.

e Groundwater is expected to be encountered at a depth of about 8 feet below ground
surface.

e The on-site native soils are considered to have a high corrosion potential with respect

to buried steel and sulfate attack to concrete materials.
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Section 5
DESIGN CRITERIA

5.1 Site Preparation
5.1.1 Clearing and Grubbing

At the time of construction, all existing pavement, debris and vegetation such as grass or trees

on the site should be removed. Organic strippings should be hauled from the site and should
not be incorporated into any engineered fills. Any trash, construction debris, concrete slabs,
old pavement, landfill, and buried obstructions should be located by the grading contractor and
removed under the observation of a qualified geotechnical firm. Excavations resulting from
site clearing should be dish-shaped to the lowest depth of disturbance and backfilled with
engineered fill as described below under continuous observations by the geotechnical

engineer’s representative.
Native soil, free of concentrations of vegetation or other deleterious materials, may be used as
engineered fill placed in loose lifts not exceeding 8 inches, moisture conditioned to 5 to 10%

above optimum and compacted to 85 to 90% of ASTM D1557 maximum density.

5.1.2 Concession/Restroom Building Pad Preparation

The exposed surface soil within the building pad/foundation area should be removed to a
minimum depth of 3 feet below the bottom of the proposed building pad elevation or existing
natural surface grade (whichever is lower) extending five feet beyond all exterior wall/column
lines (including concreted areas adjacent to the building). Prior to placement of the fill, the
exposed subgrade should be scarified to a depth of 12 inches, uniformly moisture conditioned
to 5 to 10% above optimum (clays) or 2% below to 4% above optimum (sands) and
recompacted to 85 to 90% (clays) or a minimum of 90% (sands) of the maximum density
determined in accordance with ASTM D1557 methods.

It is possible that wet sandy soils will pump under equipment loads. Light earthmoving and

compaction equipment should be planned for compacting soil at depth.
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An engineered building support pad consisting of a minimum of 3 feet of non-expansive
compacted granular soil, placed in maximum 8-inch lifts (loose), compacted to a minimum of
95% of ASTM D1557 maximum density at 2% below to 4% above optimum moisture, should
be placed below the bottom of the slab. The on-site soils are not considered suitable material
for fill.

The imported soils should consist of non-expansive (Expansion Index less than 5) granular
soils that meet the USCS classifications of ML (non-plastic), SM, SP-SM, or SW-SM with a
maximum rock size of 3 inches, no less than 5% passing the No. 200 sieve and a minimum
Sand Equivalent of 25. The geotechnical engineer should approve imported fill soil sources

before hauling material to the site.

In areas other than the building pad which are to receive sidewalks or area concrete slabs, the
upper 24 inches should be removed and replaced with granular fill compacted to a minimum
of 90% of ASTM D1557 maximum density.

Before placement of concrete for footings, the bottom of the footing excavation should be
moisture conditioned to 2% below to 4% above optimum moisture content to a minimum depth

of 12 inches. Surface grades should be designed to drain away from the structure.

5.1.3 Tennis Court Pad Preparation

5.1.3.1 Tennis Court Pad Preparation on Native Clay Soil

When tennis court slab is designed to include provisions for expansive soil conditions (e.g.
post-tension slab with grade beams), the existing soils within the tennis court concrete slab
should be overexcavated to a minimum depth of 24 inches below the existing natural surface
grade (below existing slab) and should extend at least two (2) feet beyond all concrete slab
edges. Exposed subgrade should be scarified to a depth of 12 inches, uniformly moisture
conditioned to 5 to 10% above optimum and recompacted to 85 to 90% of the maximum
density determined in accordance with ASTM D1557 methods.

The native soil is suitable for use as engineered fill provided it is free from concentrations of
organic matter or other deleterious material. The fill soil should be uniformly moisture
conditioned by discing and watering to the limits specified above, placed in maximum 8-inch

lifts (loose), and compacted to the limits specified above.
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Clay soil should not be overcompacted because highly compacted soil will result in increased
swelling. Imported fill soil (for foundations designed for expansive soil conditions) should

have a Plasticity Index less than 25 and sulfates (SOa) less than 4,000 ppm.

5.1.3.2 Tennis Court Pad Preparation Placed on Imported Non-expansive Soil

If tennis court slab designs are to be utilized which do not include provisions for expansive
soil, an engineered building support pad consisting of a minimum of 2.0 feet of imported non-
expansive soil should be used. The existing soils within the tennis court concrete slab should
be overexcavated to a minimum depth of 24 inches below the existing natural surface grade
(below existing slab) and should extend at least two (2) feet beyond all concrete slab edges.
The imported non-expansive fill material shall be placed in maximum 8-inch lifts (loose),
compacted to a minimum of 95% of ASTM D1557 maximum density at 2% below to 4% above
optimum moisture, should be placed below the bottom of the slab. The imported non-
expansive soils should be placed over a minimum of 8 inches of uniformly moisture

conditioned native soil per Section 5.3.1.

The imported soils should consist of non-expansive (Expansion Index less than 5) granular
soils that meet the USCS classifications of SM, SP-SM, or SW-SM with a maximum rock size
of 3 inches, no less than 5% passing the No. 200 sieve and a minimum Sand Equivalent of 25.
The geotechnical engineer should approve imported fill soil sources before hauling material to
the site.

5.1.4 Observation and Density Testing

All site preparation and fill placement should be continuously observed and tested by a
representative of a qualified geotechnical engineering firm as required by the CBC. This
includes the excavation and scarification process to detect any undesirable materials,

conditions or soft areas that may be encountered in the construction area.

The geotechnical firm that provides observation and testing during construction shall assume
the responsibility of "geotechnical engineer of record", and as such, shall perform additional
testing/investigation as necessary to satisfy themselves as to the site conditions and the
geotechnical recommendations for site development. The geotechnical engineer should

provide a verified report of the as-graded site and building support pad conditions.
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5.2 Foundations and Settlements

Shallow spread footings are suitable to support the concession/restroom building provided they
are structurally tied with grade-beams to continuous perimeter wall footings to resist
differential movement associated with expansive soils and potential liquefaction induced
settlement. Exterior footings shall have a minimum embedment depth of 24 inches below the
finish subgrade. Interior footings shall have a minimum embedment depth of 12 inches. All

footings should be underlain by at least 18 inches of compacted non-expansive granular fill.

The foundations may be designed using an allowable soil bearing pressure of 2,000 psf when
foundations are supported on compacted granular fill (extending a minimum of 1.5 feet below
footings). The allowable soil pressure may be increased by 20% for each foot of embedment
depth of the footings in excess of 18 inches and by one-third for short term loads induced by
winds or seismic events. The maximum allowable soil pressure at increased embedment

depths shall not exceed 3,000 psf.

Resistance to horizontal loads will be developed by passive earth pressure on the sides of
footings and frictional resistance developed along the bases of footings and concrete slabs.
Passive resistance to lateral earth pressure may be calculated using an equivalent fluid pressure
of 300 pcf to resist lateral loadings. The top one foot of embedment should not be considered
in computing passive resistance unless the adjacent area is confined by a slab or pavement. An
allowable friction coefficient of 0.35 may also be used at the base of the footings to resist

lateral loading.

As an alternative to shallow spread foundations, flat plate structural mats or grade-beam

reinforced foundations may be used to mitigate expansive soil heave related movement.

Flat Plate Structural Mats: Flat plate structural mats may be used to mitigate the liquefaction

induced settlement at the project site. The structural mat shall have a double mat of steel
(minimum No. 4’s @ 12 inches O.C. each way — top and bottom) and a minimum thickness of
10 inches. Mat edges shall have a minimum edge footing of 12 inches width and 24 inches

depth (below the building pad surface).
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Mats may be designed in accordance with the CBC Chapter 18, Section 1808A.6.2 methods
(WRI/CRSI Design of Slab-on-Ground Foundations).

Structural mats may be designed for a modulus of subgrade reaction (Ks) of 50 pci when placed
on compacted clay. Mats shall overlay 2 inches of sand and a 10-mil polyethylene vapor
retarder. The building support pad shall be moisture conditioned and recompacted as specified

in Section 5.1 of this report.

Grade-beam Reinforced Foundations: Structures with grade beam reinforced foundations

placed on the native clay soils shall have a maximum grade-beam spacing of 20 feet in
accordance with the CBC Chapter 18 Section 1808.6.2 (WRI/CRSI Design of Slab-on-Ground
Foundations).

All exterior footings should be embedded a minimum of 24 inches below the building support
pad or lowest adjacent final grade, whichever is deeper. Minimum embedment depth of

interior slab stiffening elements should be at least 12 inches into the building support pad.

Continuous wall footings should have a minimum width of 12 inches. Spread footings should
have a minimum dimension of 24 inches and should be structurally tied to perimeter footings
or grade beams. Concrete reinforcement and sizing for all footings should be provided by the

structural engineer.

Settlements: Foundation movement under the estimated static (non-seismic) loadings and
static site conditions are estimated to not exceed 1 inch with differential movement of about
two-thirds of total movement for the loading assumptions stated above when the subgrade
preparation guidelines given above are followed. Seismically induced liquefaction settlement
the surrounding land mass and structure may be on the order of 1 inch with differential
settlement estimated to be on the order of '2 inch at the concession stand/restroom building.

The differential settlement is estimate at % inch in 50 feet.

Landmark Consultants, Inc. Page 20



Sports Facilities Improvements
Imperial Valley College — Imperial, CA LCI Report No. LE22111

5.3 Drilled Pier Foundations

No site clearing or grading (cutting or filling) is anticipated to occur for installation of the light

pole foundations.

5.3.1 Soccer Field Steel Light Poles (CPT-3 & 4):

Individual piers should be adequate to support the light pole foundations. Embedment depth
and diameter for the light pole piers to resist lateral loads where no constraint is provided at
ground surface may be determined using the following formula per 2019 CBC Section
1807.3.2.1:

d= A2 {1+ [1+(4.36h/A)]"1%5)

Where:
A =2.34P/Sib
b = Pier diameter in feet
d = Embedment depth in feet (but not over 12 ft for purpose of computing lateral pressure)
h = Distance in feet from ground surface to point of application of “P”
P = Applied lateral force in pounds
S1 = Allowable lateral soil bearing pressure S1 = 150 psf/ft. (Table 1806.2 for Class 5 soil
and Section 1806). Isolated piers that are not adversely affected by a 0.5 inch motion at
the ground surface due to short-term lateral loads are permitted to be designed using lateral
soil bearing pressures equal to two times the basic value.
Arching capability for a medium to stiff clay= 2.0

The pole pier foundations may be designed using an allowable soil vertical bearing pressure of
1,500 psf and a cohesion of 130 psf for the native clay soil and a coefficient of friction of 0.25
for the native sand soils. The cohesion value shall be multiplied by the contact area, as limited
by Section 1806.3 of the 2019 CBC. Uplift capacity may be determined by using % of the

cohesion value.
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The uplift capacity may be defined as the sum of the frictional resistance of the soils against

the concrete pile plus the weight of the pile as follows:

Pall = (KHT*Po*Tan o*n*D*H)/FS + Wp,
Incorporating the soil conditions at the site and applying a Safety Factor
of 3 it may be expressed as,

Pall = 16DH2 + Wp
where:

Pall = Allowable Uplift Capacity in pounds
D = Diameter of the pile in feet
H = Depth of embedment below ground surface in feet (to a maximum of 14 feet)

Wp = Weight of the pile in pounds

Soil Parameters: Interpretive engineering soil parameters of the subsurface soil for EPRI
MFAD and Allpile Computer Programs are presented in the tables below for the light pole

foundations.
Table 4 — Soil Strength Parameters
Unit Friction . Lateral Soil
Layer Type D(ef;t))t h Weight Angle Co(lll((;;on Modulus, k €50 or Dr
(pef) (deg) (pei)
CL-ML Oto3 125 0° 1.25 325 0.85
SP-SM 3to 12 115 35° 0.0 100 55
CL-ML 12 to 22 125 0° 1.00 225 1.00
ML 22 to 26 120 24° 0.30 100 1.30
CL-CH 26 to 50 125 0° 1.50 450 0.75

Notes: Soil strength parameters obtained from field exploration (CPT-3 and CPT-4) were
modified (reduced) based on our judgment and our previous experience in the general site

vicinity.
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The potential for liquefaction induced ground damage has been determined for each CPT test
location. From the liquefaction analysis performed at the CPT test soundings located at both
sides of the soccer field (CPT-3 and CPT-4), most of the liquefiable soils are encountered at
depths between 8 to 12 feet below ground surface elevation and based on an estimate of less
than 3 inch of total induced settlement (no excessive lateral deformation around the pier shaft),
no soil strength reduction was considered due to liquefaction induced settlement. However,
embedding the proposed field light drilled pier to a minimum depth of 20 feet below ground

surface will eliminate the liquefaction settlements below the shaft tip.

5.3.2 Tennis Courts Steel Light Poles (CPT-5 & 6):

Individual piers should be adequate to support the light pole foundations. Embedment depth
and diameter for the light pole piers to resist lateral loads where no constraint is provided at
ground surface may be determined using the following formula per 2019 CBC Section
1807.3.2.1:

d= A2 {1+ [1+(4.36h/A)]"15)

Where:
A =2.34P/Sib
b = Pier diameter in feet
d = Embedment depth in feet (but not over 12 ft for purpose of computing lateral pressure)
h = Distance in feet from ground surface to point of application of “P”
P = Applied lateral force in pounds
S1 = Allowable lateral soil bearing pressure S1 = 150 psf/ft. (Table 1806.2 for Class 5 soil
and Section 1806). Isolated piers that are not adversely affected by a 0.5 inch motion at
the ground surface due to short-term lateral loads are permitted to be designed using lateral
soil bearing pressures equal to two times the basic value.
Arching capability for a medium to stiff clay= 2.0

The pole pier foundations may be designed using an allowable soil vertical bearing pressure of
1,500 psf'and a cohesion of 130 psf for the native clay soil and a coefficient of friction of 0.25
for the native sand soils. The cohesion value shall be multiplied by the contact area, as limited
by Section 1806.3 of the 2019 CBC. Uplift capacity may be determined by using % of the

cohesion value.
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The uplift capacity may be defined as the sum of the frictional resistance of the soils against

the concrete pile plus the weight of the pile as follows:

Pall = (KHT*Po*Tan 8*n*D*H)/FS + Wp,
Incorporating the soil conditions at the site and applying a Safety Factor
of 3 it may be expressed as,

Pall = 16DH2 + Wp
where:

Pall = Allowable Uplift Capacity in pounds
D = Diameter of the pile in feet
H = Depth of embedment below ground surface in feet (to a maximum of 14 feet)

Wp = Weight of the pile in pounds

Soil Parameters: Interpretive engineering soil parameters of the subsurface soil for EPRI
MFAD and Allpile Computer Programs are presented in the tables below for the light pole

foundations.
Table S — Soil Strength Parameters
Layer Type D(ef[t))t h Wl’i:lll;lt lelitgll(;n Co(lll:;gon Il;;(t)fllilalfuf,o ll(l €s0 or Dr
(pcf) (deg) (pci)
CL-ML Oto4 125 0° 1.25 325 0.85
SM-ML 4t08 115 32° 0.0 50 35
(*) SM-ML 8to 17 115 30° 0.0 25 30
CL-ML 17 to 27 125 0° 0.75 135 1.20
CL-CH 27 to 30 125 0° 1.30 375 0.80
ML 30 to 33 120 24° 0.30 100 1.30
CL-CH 33 to 50 125 0° 1.50 450 0.75

(*) Liquefiable soils layers
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The light pole drilled pier foundation vertical and lateral capacities from the resettled lose
liquefied soils can be calculated using the following interpretive engineering soil parameters
determined in accordance with the Caltrans Geotechnical Manual for pile foundations
subjected to liquefaction as follow:

= (=0 and ¢ = 30° for coarse-grained liquefied soil (e.g. SW, SP, SM) or,
= (=0 and ¢ = 25° for fine-grained liquefied soil (e.g.ML)

The potential for liquefaction induced ground damage has been determined for each CPT test
location. From the liquefaction analysis performed at the CPT test soundings located at both
sides of the tennis courts (CPT-5 and CPT-6), most of the liquefiable soils are encountered at
depths between 8 to 17 feet below ground surface elevation. Embedding the proposed field
light drilled piers to a minimum depth of 20 feet below ground surface will eliminate the

liquefaction settlements below the shaft tip.

Note: Soil strength parameters obtained from field data and laboratory testing were modified
(reduced) based on our engineering judgment and our previous experience in the general site

vicinity.

Installation: The drilled piers shall be placed in conformance to ACI 336 guidelines.
Excavation for piers should be inspected by the geotechnical consultant. A tremie pipe should
be used to pour concrete from the bottom up and to ensure less than five feet of free fall. The
drilled pier requires casing below 8 feet to prevent caving or lateral deformation. Groundwater

is expected to be encountered at 8 feet below ground surface.

The structural steel and concrete should be placed immediately after drilling. Prior to placing
any structural steel or concrete, loose soil or slough material should be removed from the

bottom of the drilled pier excavation.
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5.4 Slabs-On-Grade
5.4.1 Tennis Court Slab on Native Clays

Grade-beam reinforced foundations, or post tensioned reinforced foundations may be used to

mitigate expansive soil heave related movement.

e Grade-beam Reinforced Slabs: Structures with grade beam reinforced foundations

placed on the native clay soils shall have a maximum grade-beam spacing of 20 feet in
accordance with the CBC Chapter 18 Section 1808.6.2 (WRI/CRSI Design of Slab-on-
Ground Foundations).

Exterior footings shall be founded a minimum of 12 inches below the surface of the
building support pad on a layer of properly prepared and compacted native soil as
described in Section 4.1. Interior footings shall have a minimum embedment depth of

12 inches.

e If post-tensioned slabs are considered for the tennis court project, the following basic
(minimum) soil criteria should be used in accordance with CBC Chapter 18 Section
1808.6.2 (PTI 10.5 Standard Requirements for Design and Analysis of Shallow Post-
Tensioned Concrete Foundations on Expansive Soils).

Atterberg Limits:
Liquid Limit 35
Plasticity Limit 16
Plasticity Index 19
Fines Content (<#200 sieve) 66
% finer than 2 30
Fabric Factor 1
Thornthwaite Moisture Index -40
Maximum Edge Moisture Variation Distance, em Center: 9.0 ft.
Edge: 4.7 ft.
Differential Soil Movement, ym Center: 0.20 in.
Edge: 1.0 in.
Bearing Capacity: 1,500 psf
Maximum Allowable Slab Deflection Center: L/480
Edge: L/720
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Clamping devices and end anchors for post-tensioned tendons are susceptible to corrosion from
aggressive soil and landscape water conditions. Therefore, a fully encapsulated tendon and
positive end seal system is required. Torched-off ends of cables are only allowed if the flame
heat does not distort the end seal for the cable clamping devices. Grease caps must form a
complete seal to the cup. Apply a bonding agent to the recessed pocket area and fill with

polymer modified non-shrink grout.

The tennis court post-tensioned slab edges should have a perimeter footing embedded a
minimum of 12 inches into the tennis court support pad to account for variable environmental

conditions.

5.4.2 Structural Concrete:

Concrete floor slabs (including tennis court) should be a minimum of 5 inches thick and slabs

shall be monolithically placed with the footings (no cold joints).

American Concrete Institute (ACI) guidelines (ACI 302.1R-15 Chapter 5, Section 5.2.3)
provide recommendations regarding the use of moisture barriers beneath concrete slabs. The
concrete floor slabs should be underlain by a 10-mil polyethylene vapor retarder that works as
a capillary break to reduce moisture migration into the slab section. All laps and seams should
be overlapped 6-inches or as recommended by the manufacturer. The vapor retarder should
be protected from puncture. The joints and penetrations should be sealed with the
manufacturer’s recommended adhesive, pressure-sensitive tape, or both. The vapor retarder
should extend a minimum of 12 inches into the footing excavations. The vapor retarder should
be covered by 4 inches of clean sand (Sand Equivalent SE>30) unless placed on 3 (restroom
building slab) or 2 (tennis court slab) feet of granular fill, in which case, the vapor retarder may

lie directly on the granular fill with 2 inches of clean sand cover.

Concrete slabs may be placed without a sand cover directly over a 15-mil vapor retarder
(Stego-Wrap or equivalent), provided that the concrete mix uses a low-water cement ratio and
concrete curing methods are employed to compensate for release of bleed water through the
top of the slab. For areas with moisture sensitive flooring materials, the concrete slab should
be placed directly on a 15-mil vapor retarder constructed in accordance with ASTM E1643
and E1745.
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Structural concrete slab reinforcement should consist of chaired rebar slab reinforcement
(minimum of No. 3 bars at 16-inch centers, both horizontal directions) placed at slab mid-
height to resist potential swell forces and cracking. Slab thickness and steel reinforcement are
minimums only and should be verified by the structural engineer/designer knowing the actual

project loadings.

All steel components of the foundation system should be protected from corrosion by
maintaining a 3-inch minimum concrete cover of densely consolidated concrete at footings (by

use of a vibrator).

The construction joint between the foundation and any mowstrips/sidewalks placed adjacent
to foundations should be sealed with a polyurethane based non-hardening sealant to prevent
moisture migration between the joint. Epoxy coated embedded steel components (ASTM
D3963/A934) or permanent waterproofing membranes placed at the exterior footing sidewall
may also be used to mitigate the corrosion potential of concrete placed in contact with native

soil.

Control joints should be provided in all concrete slabs-on-grade at a maximum spacing (in feet)
of 2 to 3 times the slab thickness (in inches) as recommended by American Concrete Institute
(ACI) guidelines. All joints should form approximately square patterns to reduce randomly
oriented contraction cracks. Contraction joints in the slabs should be tooled at the time of the
pour or sawcut (%4 of slab depth) within 6 to 8 hours of concrete placement. Construction
(cold) joints in foundations and area flatwork should either be thickened butt-joints with
dowels or a thickened keyed-joint designed to resist vertical deflection at the joint. All joints
in flatwork should be sealed to prevent moisture, vermin, or foreign material intrusion.
Precautions should be taken to prevent curling of slabs in this arid desert region (refer to ACI

guidelines).

Non-structural Concrete: All non-structural independent flatwork (sidewalks adjacent to the

building foundation and uncovered patios) shall be a minimum of 4 inches thick and should be
placed on a minimum of 24 inches of concrete sand or aggregate base, dowelled to the
perimeter foundations where adjacent to the building to prevent separation. The flatwork

should be sloped 2% (sidewalks) or 1 to 2% (patios) away from the building.
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Patio slabs with shade structures shall have an 18-inch deep perimeter footing and shall have
interior grade beams at 15 feet on centers. Planters that trap water between sidewalks and

foundations are not allowed.

A minimum of 24 inches of compacted non-expansive fill and 8 inches of compacted subgrade
(85 to 90%) should underlie all independent flatwork. The moisture content of the subgrade
should be maintained 5 to 10% above optimum. Flatwork which contains steel reinforcing
(except wire mesh) should be underlain by a 10-mil (minimum) polyethylene separation sheet
and at least a 2-inch sand cover. All flatwork should be jointed in square patterns and at

irregularities in shape at a maximum spacing of 8 feet or the least width of the sidewalk.

5.5 Concrete Mixes and Corrosivity

Selected chemical analyses for corrosivity were conducted on samples from the project site
(Plate C-3). The native soils were found to have moderate to severe (S1 to S2) sulfate ion
concentrations (1,764 to 8,514 ppm). Sulfate ions in high concentrations can attack the
cementitious material in concrete, causing weakening of the cement matrix and eventual

deterioration by raveling.

The following table provides American Concrete Institute (ACI, 2019) recommended cement

types, water-cement ratio and minimum compressive strengths for concrete in contact with

soils:
Table 6. Concrete Mix Design Criteria due to Soluble Sulfate Exposure
Sulfate Water-soluble Maximum Water- Minimum

Sulfate (SO4) in Cement Type . . Strength

Exposure Class . Cement Ratio by weight .
soil, ppm f’c (psi)

SO 0-1,000 — — —

S1 1,000-2,000 II 0.50 4,000

S2 2,000-20,000 \Y 0.45 4,500

S3 — Option 1 Over 20,000 V (plus Pozzolon) 0.45 4,500

S3 — Option 2 Over 20,000 A% 0.40 5,000

Note: From ACI 318-19 Table 19.3.1.1 and Table 19.3.2.1
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A minimum of 6.0 sacks per cubic yard of concrete (4,500 psi) of Type V Portland Cement
with a maximum water/cement ratio of 0.45 (by weight) should be used for concrete placed in
contact with native soil on this project (sitework including sidewalks, hardscape areas, and
foundations). Admixtures may be required to allow placement of this low water/cement ratio
concrete. Thorough concrete consolidation and hard trowel finishes should be used due to the

aggressive soil exposure.

The native soils were also found to have moderate to very severe chloride ion concentrations
(220 to 4,540 ppm). Chloride ions can cause corrosion of reinforcing steel, anchor bolts and
other buried metallic conduits. Resistivity determinations on the soil indicate very severe

potential for metal loss because of electrochemical corrosion processes.

Mitigation of the corrosion of steel can either be achieved by using steel pipes coated with
epoxy corrosion inhibitors, asphaltic coatings, cathodic protection or by encapsulating the
portion of the pipe lying above groundwater with a minimum of 3 inches of densely
consolidated concrete. No metallic water pipes or conduits should be placed below
foundations

A minimum concrete cover of three (3) inches should be provided around steel reinforcing or
embedded components exposed to native soil or landscape water (to 18 inches above grade).
Additionally, the concrete should be thoroughly vibrated during placement to decrease the

permeability of the concrete.

Due to the potential for corrosion of metallic piping, all water supply lines should be placed
overhead, not beneath the slab. No portion of metallic piping on site should be placed in direct
contact with native soils. Copper water lines shall be wrapped or fully encapsulated prior to
installation in native soils. A corrosion engineer should be consulted to obtain final design

recommendations.
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5.6 Excavations

Temporary excavations in native clay soils should stand nearly vertical for short duration. The
contractor is solely responsible for the safety of workers entering excavations and trenches.
Temporary excavations deeper than 5 feet should be shored or sloped at 1.5 to 1 (horizontal to
vertical). Groundwater is anticipated to be encountered at a depth of approximately 8 feet

below ground surface.

Surcharge loads of stockpiled soils or construction materials and equipment should be set back
from the top of the slopes a minimum distance equal to 10 feet or the height of the slope
(whichever is greatest). Permanent slopes should not be steeper than 3 to 1 (horizontal to

vertical) to reduce wind and rain erosion.

5.7 Utility Trench Backfill
Utility Trench Backfill: Prior to placement of utility bedding, the exposed subgrade at the

bottom of trench excavations should be examined for soft, loose, or unstable soil. Loose
materials at trench bottoms resulting from excavation disturbance should be removed to firm
material. If extensive soft or unstable arecas are encountered, these areas should be over-
excavated to a depth of at least 2 feet or to a firm base and be replaced with additional bedding

material.

Backfill Materials: Pipe zone backfill (i.e., material beneath and in the immediate vicinity of

the pipe) should consist of a 4 to 8 inch bed of %4-inch crushed rock, sand/cement slurry (3 sack
cement factor), and/or crusher fines (sand) extending to a minimum of 12 inches above the top
of pipe. If crushed rock is used for pipe zone backfill for utilities, the crushed rock material
should be completed surrounded by a non-woven filter fabric such as Mirafi 140N or
equivalent. The filter fabric shall cover the trench bottom, sidewalls and over the top of the
crushed rock. The filter fabric is recommended to inhibit the migration of fine material into
void spaces in the crushed rock which may create the potential for sinkholes or depressions to

develop at the ground surface.
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Pipe bedding should be in accordance with pipe manufacturer’s recommendations.
Recommendations provided above for pipe zone backfill are minimum requirements only.
More stringent material specifications may be required to fulfill local codes and/or bedding
requirements for specific types of pipes. On-site soil free of debris, vegetation, and other
deleterious matter may be suitable for use as utility trench backfill above pipezone, but may
be difficult to uniformly maintain at specified moistures and compact to the specified densities.
Native backfill should only be placed and compacted after encapsulating buried pipes with

suitable bedding and pipe envelope material.

Compaction Criteria: Mechanical compaction is recommended; ponding or jetting should not
be allowed, especially in areas supporting structural loads or beneath concrete slabs supported-
on-grade, pavements, or other improvements. All trench backfill should be placed and

compacted in accordance with recommendations provided in this report for engineered fill.

The pipe zone material (crusher fines, sand) shall be compacted to a minimum of 95% of
ASTM D1557 maximum dry density. Pipe deflection should be checked to not exceed 2% of
pipe diameter. Native clay/silt soils may be used to backfill the remainder of the trench. Soils
used for trench backfill shall be placed in maximum 6 inch lifts (loose), compacted to a
minimum of 90% of ASTM D1557 maximum dry density at a minimum of 4% above optimum

moisture.

Imported granular material is acceptable for backfill of utility trenches. Granular trench
backfill used in building pad areas should be plugged with a solid (no clods or voids) 2-foot
width of native clay soils at each end of the building foundation to prevent landscape water

migration into the trench below the building.

Backfill soil of utility trenches within paved areas should be uniformly moisture conditioned
to a minimum of 4% above optimum moisture, placed in layers not more than 6 inches in
thickness and mechanically compacted to a minimum of 90% of the ASTM D1557 maximum
dry density, except that the top 12 inches shall be compacted to 95% (if granular trench
backfill).
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5.8 Seismic Design

This site is located in the seismically active southern California area and the site structures are
subject to strong ground shaking due to potential fault movements along the Superstition Hills,
Imperial and Brawley faults. Engineered design and earthquake-resistant construction are the
common solutions to increase safety and development of seismic areas. Designs should
comply with the latest edition of the CBC for Site Class E using the seismic coefficients given
in Section 3.5 and Table 2 of this report.
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Section 6
LIMITATIONS AND ADDITIONAL SERVICES

6.1 Limitations

The professional opinions and conclusions within this report are based on current information
regarding the proposed improvements to the sports facilities at the Imperial Valley College
campus located at 380 East Aten Road in Imperial, California. The conclusions of this report

are invalid if:

Structural loads change from those stated or the structures are relocated.

The Additional Services section of this report is not followed.

This report is used for adjacent or other property.

Changes of grade or groundwater occur between the issuance of this report and
construction other than those anticipated in this report.

e Any other change that materially alters the project from that proposed at the time this
report was prepared.

We have based our findings and professional opinions in this report on selected points of field
exploration, laboratory testing, and our understanding of the proposed project. Furthermore,
findings and professional opinions are based on the assumption that soil conditions do not vary
significantly from those found at specific exploratory locations. Variations in soil conditions
could exist between and beyond the exploration points and groundwater conditions may
change. These conditions may require additional studies, consultation, and possible design

revisions.

This report contains information that may be useful in the preparation of contract
specifications. However, the report is not worded is such a manner that we recommend its
use as a construction specification document without proper modification. The use of
information contained in this report for bidding purposes should be done at the contractor’s
option and risk.
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This report was prepared according to the generally accepted geotechnical engineering
standards of practice that existed in Imperial County at the time the report was prepared. No
warranty, express or implied, is made in connection with our services. Because of potential
changes in the Geotechnical Engineering Standards of Practice, this report should be
considered invalid for periods after three years from the report date without a review of the

validity of the findings and professional opinions by our firm.

The client has responsibility to see that all parties to the project including designer, contractor,
subcontractor, and future owners are made aware of this entire report. The use of information

contained in this report for bidding purposes should be done at the contractor's option and risk.

6.2 Additional Services

The professional opinions presented in this report are based on the assumption that an adequate

program of tests and observations will be conducted during construction to check the field
subsurface conditions and compliance of the professional opinions that are the basis of this
report. The geotechnical engineering firm providing the tests and observations shall assume
the responsibility of geotechnical engineer of record.

Additional tests and observations should include, but not necessarily be limited to the

following:

e Review of project plans and specifications, prior to their issuance for bidding, to check
for compatibility with our professional opinions and conclusions;

e Observation and testing by the geotechnical consultant of record during site clearing,
grading, excavation, placement of fills, building pad and subgrade preparation, and
backfilling of utility trenches;

e Observation of foundation excavations and reinforcing steel before concrete
placement;

e (Consultation as may be required during construction.

Additional information concerning the scope and cost of these services can be obtained from

our office.
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Table 1
Summary of Characteristics of Closest Known Active Faults

Approximate . Maximum .
Fault Name Distance Apprommate Mon?ent Fault Length Slip Rate
(miles) Distance (km)| Magnitude (km) (mm/yr)
Mw)
Imperial 0.4 0.6 7 62+6 20+5
Brawley * 1.9 3.0
Superstition Hills 5.7 9.1 6.6 23+2 4+2
Rico * 6.2 9.9
Superstition Mountain 11.2 18.0 6.6 24 +£2 5£3
Northern Centinela* 14.3 22.8
Route 247* 15.3 24.5
Yuha* 17.2 27.5
Shell Beds 19.6 314
Yuha Well * 19.8 31.7
Borrego (Mexico)* 20.8 33.3
Laguna Salada 21.9 35.0 7 67+7 35£15
Cerro Prieto * 22.5 36.0
Vista de Anza* 23.1 37.0
Painted Gorge Wash* 23.5 37.6
Elmore Ranch 24.2 38.7 6.6 29+3 1+0.5
Pescadores (Mexico)* 25.3 40.4
Cucapah (Mexico)* 26.2 42.0
Ocotillo* 273 43.7
Elsinore - Coyote Mountain 30.6 49.0 6.8 39+4 4+2
San Jacinto - Borrego 31.0 49.5 6.6 29+3 4+£2
Algodones * 32.8 52.5

* Note: Faults not included in CGS database.



IVC Sports Field Improvements - Imperial, CA LCI Project No. LE22111

Table 2
2019 California Building Code (CBC) and ASCE 7-16 Seismic Parameters
ASCE 7-16 Reference
Soil Site Class: E Table 20.3-1

Latitude: 32.8285 N

Longitude: -115.5056 W
Risk Category: I
Seismic Design Category: E

Maximum Considered Earthquake (MCE) Ground Motion

Mapped MCEy, Short Period Spectral Response S 2.227 g  ASCE Figure 22-1
Mapped MCEy, 1 second Spectral Response S, 0.793 ¢  ASCE Figure 22-2

Short Period (0.2 s) Site Coefficient F, 1.20 ASCE Table 11.4-1

Long Period (1.0 s) Site Coefficient F, 2.00 ASCE Table 11.4-2
MCE, Spectral Response Acceleration Parameter (0.2 s) Sms 2.672 g =Fa*S§S, ASCE Equation 11.4-1
MCE, Spectral Response Acceleration Parameter (1.0 s) Smi 1.586 g =Fv*S§, ASCE Equation 11.4-2

Design Earthquake Ground Motion

Design Spectral Response Acceleration Parameter (0.2 s) Sps 1.782 g  =2/3*Syg ASCE Equation 11.4-3
Design Spectral Response Acceleration Parameter (1.0 s) Sp1 1.057 g  =2/3*Sy, ASCE Equation 11.4-4
Risk Coefficient at Short Periods (less than 0.2 s) Crs 0.950 ASCE Figure 22-17
Risk Coefficient at Long Periods (greater than 1.0 s) Cri 0.923 ASCE Figure 22-18
Ty, 8.00 sec ASCE Figure 22-12
TO 0.12 sec =0'2*SD1/SDS
TS 0.59 sec =SD1/SDS
Peak Ground Acceleration PGAy, 1.02 g ASCE Equation 11.8-1
30 Period Sa MCER Sa
T (sec) (9) (9)
0.00 0.71 1.07
25 \ 0.12 1.78 2.67
0.59 1.78 2.67
= 0.70 1.51 2.27
® 2.0 0.80 1.32 1.98
g ] 0.90 117 1.76
K \ 1.00 1.06 1.59
% 1.5 \ 1.10 0.96 1.44
2 1.20 0.88 1.32
I \ AN 1.20 0.88 1.32
510 1.40 0.76 1.13
& \S ~ 1.50 0.70 1.06
< — = 1.75 0.60 0.91
. = 2.00 0.53 0.79
— = = . ) L] 2.20 0.48 0.72
0.0 2.40 0.44 0.66
00 05 10 15 20 25 30 35 40 45 50 | 260 0.41 0.61
Period (sec) 2.80 0.38 0.57
3.00 0.35 0.53
MCER Response Spectra = « Design Response Spectra 4.00 026 0.40
5.00 0.21 0.32




Table 3
Soil Site Class Determination per ASCE 7-16, Section 20.4
Imperial Valley College Expansion Project
LCI Project No. LE06360

Boring B-17
Sample Depth S':jr"‘:w di/Ni | Sum di/Ni Avg. Nch

0

5 65 0.08 3.81 10
10 8 0.63

15 19 0.26
175 19 0.13

20 11 0.23
225 14 0.18

25 8 0.31
27.5 9 0.28

30 6 0.42
325 7 0.36

35 9 0.28
375 7 0.36

40 8 0.31
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EXPLANATION

Fault traces on land are indicated by solid lines where well located, by dashed lines where approximately
located or inferred, and by dotted lines where concealed by younger rocks or by lakes or bays. Fault traces
are queried where continuation or existence is uncertain. Concealed faults in the Great Valley are based on
maps of selected subsurface horizons, so locations shown are approximate and may indicate structural
frend only. All offshore faults based an seismic reflection prorle records are shown as solid lines where well

defined, dashed where infi i, g where

FAULT CLASSIFICATION COLOR CODE
(Indicating Recency of Movement)

Fault along which historic (last 200 years) displacement has occurred and is associated with cne or more
of the following:

(a) a recorded earthquake with surface rupture. (Also included are some well-defined surface breaks
caused by ground shaking during earthquakes, e.g. extensive ground breakage, not on the White Woll
fault, caused by the Arvin-Tehachapi earthquake of 1952). The date of the associated earthquake is
indicated. Where repeated surface ruplures on the same fault have occurred, only the date of the latest
mavement may be indicated, especially if earlier reports are not well documented as to location of ground

breaks.

(b) fault creep slippage - slow ground displacement usually without aceompanying earthquakes.

(c) displaced survey lines.

A triangle to the right or left of the date indicates termination point of observed surface displacement. Solid
red triangle indicates known location of rupture termination point. Open black triangle indicates uncertain or
estimated location of rupture termination point.

Date bracketed by triangles indicates local fault break.
No triangle by date indicates an intermediate point along fault break.

Fault that exhibits fault creep slippage. Hachures indicate linear extent of fault creep. Annotation (creep
with leader) indicates representative locations where fault creep has been observed and recorded.

Square on fault indicates where faull creep slippage has occured that has been triggered by an earthquake
on some other fault. Date of causative earthquake indicated. Squares to right and left of date indicate termi-
nal points between which triggered creep slippage has occurred (creep either continuous or intermittent
between these end points).

Holacene fault displacement (during past 11,700 years) without historic record. Geomorphic evidence for
Helocene faulting includes sag ponds, scarps showing little erosion, or the following features in Holocene
age deposits: offset stream courses, linear scarps, shulter ridges, and triangular faceted spurs. Racency
of faulting offshore is based on the interpreted age of the youngest strata displaced by faulting,

Late Quaternary fault displacement (during past 700,000 years). Geomorphic evidence similar to that
described for Holocene faults except features are less distincl. Faulling may be younger, but lack of
younger overlying deposits precludes mare accurate age classification.

Cluat: y fault (age undifferentiated). Most faults of this category show evidence of displacement some-
time during the past 1.6 million years; pnssthle exceptions are faults which displace rocks of undifferenti-
ated Plio-Pleistocene age. Unr d Quat y faults were based on Fault Map of California, 1975,
See Bulletin 201, Appendix D for source data.

Pre-Quaternary fault (older that 1.6 million years) or fault without recognized Quaternary
displacement. Some faults are shown in this category because the source of mapping used was
of reconnaissnce nature, or was nol done with the object of dating fault displacements. Faults

in this category are not necessarily inactive.

ADDITIONAL FAULT SYMBOLS

Bar and ball on downthrown side (relative or apparent).

of lateral

Arrows along fault indicate relative or app
Arrow on fault indicates direction of dip.
Low angle fault (barbs on upper plate). Fault surface genarally dips less than 45° but locally may have bean

subsequently staspened. On offshore faults, barbs simply indicate a reverse fault regardless of steepness
of dip.

OTHER SYMBOLS
Mumbers refer to listed in the appendi of the ing report. A include fault
name, age of fault di and p i luding E: Fault Zone maps where a
fault has been zoned by the Alquist-Priclo Earthquake Fault Zomng Act. Th.s Actrequires the State Geolo-
gist to delineate zones to F faults with | f

g differing Neogene structural domains. May indicate disconti-

AL

|
nuities between basament rocks.

Brawley Seismic Zone, a linear zone of seismicity locally up to 10 km wide associated with the releasing
step between the Imperial and San Andreas faults.

. Years v DESCRIPTION
Geologic Before Fault Recency
Time Present Symbol of o LAT
Scale (Approx.) Movement NLA OFFSHORRE
£
£ Displacement during histore time (¢.g. San Andreas fault 1806).
5 E—— Includes aroas of known faut croap
oo l= 00
-1
Bl 1]
2| % —_— - -
&= 1,700 |
2
Pl L]
1“8 B —_— &
£
5 2
] & 70000
z [-—| ;,: T00.000
ol elE
]
E -
&
o
S
=
1,600,000"
Faults without recognized Fault cuts strata of Pliocens or
E Quislemnary dsplacemant or cider age,
2 showing evidence of na
) displacermant dufing Cuatsmary
g e fime. Not necessarly inactive.
Q
o
=
=
4.5 billion
{Age of Earth}

* Qualernary Aow recognized as axtending io 2.6 Ma (Walker and Geissman, 2009). Cuaternary faulls in this mag ware establishid using the
previcus 1.6 Ma criterion.
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uspa  Natural Resources Web Soll Survey 5/31/2022
Conservation Service MNational Cooperative Soil Survey Page 1 of3
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Soil Map—Imperial County, California, Imperial Valley Area

MAP LEGEND MAP INFORMATION
Area of Interest (AOI) = Spoil Area The soil surveys that comprise your AOI were mapped at
1:24,000.
Area of Interest (AOI) A Stony Spot
Soils /% Very Stony Spot Warning: Soil Map may not be valid at this scale.
Soil Map Unit Polygons . )
ok Wet Spot Enlargement of maps beyond the scale of mapping can cause
- Soil Map Unit Lines ! misunderstanding of the detail of mapping and accuracy of soil
. o Fa Other line placement. The maps do not show the small areas of
o Soil Map Unit Points contrasting soils that could have been shown at a more detailed
-= Special Line Features 9
Special Point Features scale.

Water Features

(] Blowout
Streams and Canals Please rely on the bar scale on each map sheet for map
[£]  Borrow Pit measurements.
Transportation
#  Clay Spot ey Rails Source of Map:  Natural Resources Conservation Service
) Web Soil Survey URL:
Oy Closed D .
“*’ osed bepression —— Interstate Highways Coordinate System: Web Mercator (EPSG:3857)
G | Pit
e ravertt US Routes Maps from the Web Soil Survey are based on the Web Mercator
Gravelly Spot Maior Roads projection, which preserves direction and shape but distorts
i y distance and area. A projection that preserves area, such as the
o Landfill Local Roads Albers equal-area conic projection, should be used if more
i Lava Flow accurate calculations of distance or area are required.
n Background
ok Marsh or swamp = Aerial Photography This product is generated from the USDA-NRCS certified data as
” of the version date(s) listed below.
L= Mine or Quarry
Soil Survey Area: Imperial County, California, Imperial Valley
@ Miscellaneous Water Area
©  Perennial Water Survey Area Data: Version 13, Sep 15, 2021
Soil map units are labeled (as space allows) for map scales
Rock Out
b ock Buferop 1:50,000 or larger.
+ Saline Spot L
Date(s) aerial images were photographed: Mar 17, 2021—May
et Sandy Spot 22,2021

Severely Eroded Spot

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background

© Sinkhole imagery displayed on these maps. As a result, some minor
Iy Slide or Slip shifting of map unit boundaries may be evident.
Sodic Spot

Web Soil Survey 5/31/2022

USDA  Natural Resources
National Cooperative Soil Survey Page 2 of 3

== Conservation Service



Soil Map—Imperial County, California, Imperial Valley Area

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
110 Holtville silty clay, wet 7.5 11.9%
114 Imperial silty clay, wet 8.2 13.2%
115 Imperial-Glenbar silty clay 46.8 74.8%
loams, wet, 0 to 2 percent
slopes
142 Vint loamy very fine sand, wet 0.0 0.1%
Totals for Area of Interest 62.6 100.0%
UsDA  Natural Resources Web Soil Survey 5/31/2022
==l Conservation Service National Cooperative Soil Survey Page 3 of 3
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LEGEND

SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION
BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual flood (100-year flood), also known as the base flood, is the flood that has a 1%
chance of being equaled or exceeded In any given year. The Special Flood Hazard Area is the
area subject to flooding by the 1% annual chance flood. Areas of Special Flood Hazard inciude
Zones A, AE, AH, AD, AR, A99, V, and VE. The Base Flood Elevation is the water-surface
elevation of the 1% annual chance flood.

ZONE A No Base Flood Elevations determined.

ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 fest (usually areas of ponding); Base Flood
Elevations determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average
depths determined. For areas of alluvial fan flooding, velocities also
determined.

ZONE AR Special Flood Hazard Area formerly protected from the 1% annual chance

flood by a flood control system that was subsequently decertified. Zone AR
indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood.

ZONE A%9 Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Elevations
determined.

ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free
of encroachment so that the 1% annual chance flood can be carried without substantial increases
in flood heights.

OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than
1 square mile; and areas protected by levees from 1% annual chance flood.

:’ OTHER AREAS

ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
ZONE D Areas in which flood hazards are undetermined, but possible.
m COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
IS OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.
1% annual chance floodplain boundary

0.2% annual chance floodplain boundary
Floodway boundary
—_— = Zone D boundary
sessssscssssnane CBRS and OPA boundary

Boundary dividing Special Flood Hazard Area Zones and
~-s—— houndary dividing Special Flood Hazard Areas of different Base
Flood Elevations, flood depths or flood velocities.

s 513 Base Flood Elevation line and value; elevation in feet*
(EL 987) Base Flood Elevation value where uniform within zone; elevation
in feet*

* Referenced to the North American Vertical Datum of 1988

Cross section line

_____ Transect line

87°07'45", 32°22'30" Geographic coordinates referenced to the North American
Datum of 1983 (MAD 83), Western Hemisphere

HTEN 1000-meter Universal Transverse Mercator grid values, zone
11N

600000 FT 5000-foot grid ticks: California State Plane coordinate
system, zone VI (FIPSZONE 0406), Lambert Conformal Conic
projection
Bench mark (see explanation in Motes to Users section of this
DX5510 5 bbbty

eoM15 River Mile
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CLIENT: Imperial Community College District CONE PENETROMETER

PROJECT: Sports Field Improvements - Imperial, CA

LOCATION: See Site and Boring Location Plan DATE:

. Kehoe Testing & Engineering Truck Mounted Electric

Cone with 30 ton reaction weight

5/26/2022

CONE SOUNDING DATA CPT~1

R INTERPRETED SOIL PROFILE Tip Resistance (tsf) Sleeve Friction (tsf) Friction Ratio
3 From Robertson and Campanella (1989
T GROUND ELEVATION +/- 0 100 200 300 400 0 2 4 6 8 10 0 2 4 6 8 10
Sandy Silt to Clayey Silt ML very dense \, k\ \\
Overconsolidated Soil ?? very dense k
Tciay CLCH  hard ~—
Clayey Silt to Silty Clay ML/CL hard L
5 Sand to Silty Sand SP/SM very dense \ \
Sand to Silty Sand "o very dense \ k
Clayey Silt to Silty Clay ML/CL hard / \>
Clay CL/ICH stiff C { <
sty clay to Clay cL stiff ( (
“ : Silty Clay to Clay o sl ( { 3
Silty Clay to Clay "o very stiff \ K <
oiay CLICH  very stiff ) { .
Clayey Silt to Silty Clay ML/CL very stiff > )l ;‘
Silty Clay to Clay cL stiff [ { ~
15 Clayey Silt to Silty Clay ML/CL very stiff 5 S <
Clayey Siltto Silty Clay " " stiff } ‘ i
] Clayey Silt to Silty Clay "o very stiff K \ ;
Silty Sand to Sandy Silt SM/ML  medium dense \ //>
Sandy Silt to Clayey Silt ML medium dense /> } ~
Jo _|ClaveySitioSity Clay  MuCL__stif N 8 <
Silty Sand to Sandy Silt SM/ML  medium dense > { <
Clayey Silt to Silty Clay ML/CL stiff E < ?
] Clayey Silt to Silty Clay "o very stiff (
Silty Clay to Clay CL very stiff ﬁ ) =
25 Clayey Silt to Silty Clay ML/CL stiff } / (/(
Sandy Silt to Clayey Silt ML very loose \ \ \
] Sandy Silt to Clayey Silt "o loose \ k
Clayey Siltto Sity Clay ~ ML/CL  very stiff L \ ~
Tciay CLICH  very stiff [ N
% "cray e s / / Jras
Silty Clay to Clay CL very stiff \ k
“sity clay to clay "o very siff )] 1 2
ity clay to Clay "o il 4 / JEENCS
Clayey Silt to Silty Clay ML/CL stiff S\ K <
a5 _|ClaY CL/ICH very stiff 14 2 —
Clay " very stiff \ ( a
B Clay " very stiff ) ) >
7 Clay " very stiff \ \ g
B Clay e very stiff k S 5
2 : Clay e very stiff { /
Silty Clay to Clay CL very stiff 2 ' D>
] Silty Clay to Clay "o very stiff ( ( \
ey CLICH  very stiff { N 2
B Clay e very stiff ’ / /
45 : Silty Clay to Clay CL very stiff l /
Silty Clay to Clay " very stiff ( \
] Silty Clay to Clay "o very stiff } J </
B Silty Clay to Clay o very stiff ( (
Tciay CLICH  very stiff N N N
50 B Clay v very stiff J ( Q
55 —
END OF SOUNDING AT 50 ft.
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING:  CPT-1
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su

(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
0.15 0.5 37.01 1.09 Silty Sand to Sandy Silt SM/ML very dense 115 8 70.0 30 105 43

030 1.0 101.17 3.85  Clayey Silt to Silty Clay ML/CL hard 120 40 40 5.95 >10
045 15 80.35 4.87 Overconsolidated Soil ?7? very dense 120 80 151.9 50 104 43

0.60 2.0 64.96 5.60 Overconsolidated Soil ?7? very dense 120 65 122.8 60 92 41

075 25 50.34 8.36 Clay CL/CH hard 125 40 75 2.95 >10
093 3.0 28.20 10.10  Clay CL/CH very stiff 125 23 100 1.65 >10
1.08 35 21.48 555  Clay CL/CH very stiff 125 17 85 1.25 >10
123 40 56.68 244 Sandy Silt to Clayey Silt ML dense 115 16 107.2 40 77 39

1.38 45 117.68 0.90 Sand to Silty Sand SP/SM very dense 115 21 2225 10 97 42

153 50 113.82 1.22 Sand to Silty Sand SP/SM very dense 115 21 207.5 15 94 41

168 55 116.80 1.24 Sand to Silty Sand SP/SM very dense 115 21 202.9 15 93 41

183 6.0 106.82 1.60 Sand to Silty Sand SP/SM dense 115 19 177.6 20 89 41

1.98 6.5 46.81 3.76 Clayey Silt to Silty Clay ML/CL hard 120 19 55 273 >10
213 7.0 22.56 3.65  Silty Clay to Clay CL very stiff 125 13 70 1.30 >10
228 75 13.55 4.19 Clay CL/CH stiff 125 11 95 0.77 >10
245 8.0 14.31 3.96 Clay CL/CH stiff 125 11 90 0.81 >10
260 85 13.76 3.29 Silty Clay to Clay CL stiff 125 8 85 0.78 >10
275 9.0 13.72 295  Clayey Silt to Silty Clay ML/CL stiff 120 5 85 0.78 >10
290 95 13.06 3.74 Silty Clay to Clay CL stiff 125 7 95 0.74 >10
3.05 10.0 13.86 3.71 Silty Clay to Clay CL stiff 125 8 90 0.78 >10
320 105 15.61 3.50 Silty Clay to Clay CL stiff 125 9 85 0.89 >10
335 11.0 2044 4.69 Clay CL/CH very stiff 125 16 85 1.17 >10
350 115 2370 495  Clay CL/CH very stiff 125 19 85 1.36 >10
365 120 2245 4.61 Clay CL/CH very stiff 125 18 85 1.29 >10
380 125 38.80 2.73 Sandy Silt to Clayey Silt ML medium dense 115 11 48.6 55 51 35

395 13.0 24.50 3.41 Clayey Silt to Silty Clay ML/CL very stiff 120 10 75 1.40 >10
413 135 1774 3.03 Clayey Silt to Silty Clay ML/CL very stiff 120 7 85 1.01 >10
428 140 1566 3.94 Silty Clay to Clay CL stiff 125 9 95 0.88 >10
443 145 16.29 3.75  Silty Clay to Clay CL stiff 125 9 95 0.92 >10
458 150 2256 3.31 Clayey Silt to Silty Clay ML/CL very stiff 120 9 80 1.29 >10
473 155 17.08 2.66 Clayey Silt to Silty Clay ML/CL stiff 120 7 85 0.96 >10
488 16.0 14.84 3.27 Silty Clay to Clay CL stiff 125 8 95 0.83 >10
503 16,5 16.91 3.15 Clayey Silt to Silty Clay ML/CL stiff 120 7 90 0.95 >10
518 17.0 31.88 274 Sandy Silt to Clayey Silt ML medium dense 115 9 36.2 65 42 34

533 175 4119 272 Sandy Silt to Clayey Silt ML medium dense 115 12 46.3 60 50 35

548 18.0 87.77 1.53 Silty Sand to Sandy Silt SM/ML dense 115 20 97.8 30 72 38

565 185  81.66 1.71 Silty Sand to Sandy Silt SM/ML  medium dense 115 18 90.2 35 69 38

580 19.0 18.12 4.10 Silty Clay to Clay CL very stiff 125 10 100 1.02 >10
595 195 14.27 2.93 Clayey Silt to Silty Clay ML/CL stiff 120 6 100 0.79 >10
6.10 20.0 19.99 3.09 Clayey Silt to Silty Clay ML/CL very stiff 120 8 90 1.13 >10
6.25 205 48.85 1.26 Silty Sand to Sandy Silt SM/ML  medium dense 115 11 52.1 40 53 35

640 21.0 4137 2.1 Sandy Silt to Clayey Silt ML medium dense 115 12 43.8 55 48 35

655 215 17.15 277 Clayey Silt to Silty Clay ML/CL stiff 120 7 95 0.96 >10
6.70 220 17.46 3.25  Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.98 >10
6.85 225 1857 291 Clayey Silt to Silty Clay ML/CL very stiff 120 7 95 1.04 >10
7.00 230 19.27 2.55  Clayey Silt to Silty Clay ML/CL very stiff 120 8 90 1.08 >10
7.18 235  23.56 3.96 Silty Clay to Clay CL very stiff 125 13 95 1.33 >10
733 240 16.28 3.46 Silty Clay to Clay CcL stiff 125 9 100 0.90 7.70
748 245 16.73 2.67 Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.93 >10
763 250 14.90 1.77 Clayey Silt to Silty Clay ML/CL stiff 120 6 95 0.82 8.70
778 255 14.62 1.44 Sandy Silt to Clayey Silt ML very loose 115 4 14.4 90 15 30

793 260 1571 1.84 Clayey Silt to Silty Clay ML/CL stiff 120 6 95 0.87 9.19
8.08 26.5 16.71 1.58 Sandy Silt to Clayey Silt ML very loose 115 5 16.2 90 19 31

823 270 1892 1.86 Sandy Silt to Clayey Silt ML loose 115 5 18.2 90 22 31

838 275 2165 251 Clayey Silt to Silty Clay ML/CL very stiff 120 9 90 1.21 >10
853 280 26.50 3.15  Clayey Silt to Silty Clay ML/CL very stiff 120 11 90 1.50 >10
8.68 285 2540 3.68 Clayey Silt to Silty Clay ML/CL very stiff 120 10 95 1.43 >10
8.85 29.0 2290 5.58 Clay CL/CH very stiff 125 18 100 1.28 8.27
9.00 295 1899 5.71 Clay CL/CH very stiff 125 15 100 1.05 5.88
915 30.0 1525 4.82 Clay CL/CH stiff 125 12 100 0.83 4.00
9.30 305 16.39 4.01 Silty Clay to Clay CL stiff 125 9 100 0.90 5.76
945 31.0 20.15 4.12 Silty Clay to Clay CL very stiff 125 12 100 1.12 8.00
960 315 2249 4.12 Silty Clay to Clay CL very stiff 125 13 100 1.25 9.59
9.75 320 2211 4.28 Silty Clay to Clay CL very stiff 125 13 100 1.23 9.00
990 325 16.81 4.44 Clay CL/CH stiff 125 13 100 0.92 4.18
10.05 33.0 17.81 278 Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.98 8.14
1020 335 13.24 2.57 Clayey Silt to Silty Clay ML/CL stiff 120 5 100 0.71 4.78
10.38 34.0 19.85 3.18 Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.10 9.59
10.53 345 22.94 5.10 Clay CL/CH very stiff 125 18 100 1.28 6.43
10.68 35.0 18.88 4.63 Clay CL/CH very stiff 125 15 100 1.04 4.57
1083 355 2127 4.94 Clay CL/CH very stiff 125 17 100 1.18 5.53
10.98 36.0 24.53 4.32 Silty Clay to Clay CcL very stiff 125 14 100 1.37 9.00
1113 36,5 27.91 5.77 Clay CL/CH very stiff 125 22 100 1.56 8.41
11.28 37.0 23.98 5.56 Clay CL/CH very stiff 125 19 100 1.33 6.32
1143 375 29.00 4.75 Silty Clay to Clay CcL very stiff 125 17 100 1.63 >10
1158 38.0 30.91 5.70 Clay CL/CH very stiff 125 25 100 1.74 9.59

11.73 385 29.87 5.49 Clay CL/CH very stiff 125 24 100 1.68 8.70




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING: CPT-1
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su

(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
11.88 39.0 32.81 5.23 Clay CL/CH very stiff 125 26 100 1.85 >10
12.05 39.5 28.17 5.18 Clay CL/CH very stiff 125 23 100 1.57 7.41
1220 40.0 27.37 4.23 Silty Clay to Clay CL very stiff 125 16 100 1.53 9.39
1235 405 27.48 4.16 Silty Clay to Clay CL very stiff 125 16 100 1.53 9.19
1250 410 27.13 4.10 Silty Clay to Clay CcL very stiff 125 16 100 1.51 8.85
12.65 415 26.30 4.10 Silty Clay to Clay CL very stiff 125 15 100 1.46 8.14
12.80 42.0 23.01 4.58 Clay CL/CH very stiff 125 18 100 1.27 4.89
1295 425 23.08 5.38 Clay CL/CH very stiff 125 18 100 1.27 4.89
13.10 43.0 2422 525  Clay CL/CH very stiff 125 19 100 1.34 5.10
13.25 435 2287 5.50 Clay CL/CH very stiff 125 18 100 1.26 4.57
1340 440 21.78 5.14 Clay CL/CH very stiff 125 17 100 1.19 4.18
13.58 445 2165 4.61 Clay CL/CH very stiff 125 17 100 1.18 4.09
13.73 450 2249 4.1 Silty Clay to Clay CcL very stiff 125 13 100 1.23 5.53
13.88 455 23.49 4.28 Silty Clay to Clay CL very stiff 125 13 100 1.29 5.88
14.03 46.0 23.08 475  Clay CL/CH very stiff 125 18 100 1.26 4.28
1418 465 23.74 4.71 Clay CL/CH very stiff 125 19 100 1.30 4.47
1433 470 2275 4.06 Silty Clay to Clay CcL very stiff 125 13 100 1.24 5.31
1448 475 2017 3.79 Silty Clay to Clay CL very stiff 125 12 100 1.09 4.28
14.63 48.0 19.44 3.70 Silty Clay to Clay CL very stiff 125 11 100 1.05 4.00
14.78 485  22.03 4.34 Silty Clay to Clay CL very stiff 125 13 100 1.20 4.78
14.93 49.0 30.87 5.11 Clay CL/CH very stiff 125 25 100 1.72 6.32
15.10 49.5  33.47 4.95 Clay CL/CH very stiff 125 27 100 1.87 7.13

1525 50.0  31.32 5.42 Clay CL/CH very stiff 125 25 100 1.74 6.32




CLIENT: Imperial Community College District

CONE PENETROMETER:

PROJECT: Sports Field Improvements - Imperial, CA

Kehoe Testing & Engineering Truck Mounted Electric
Cone with 30 ton reaction weight

LOCATION: See Site and Boring Location Plan DATE: 5/26/2022
CONE SOUNDING DATA CPT-2
R INTERPRETED SOIL PROFILE Tip Resistance (tsf) Sleeve Friction (tsf) Friction Ratio
3 From Robertson and Campanella (1989
T GROUND ELEVATION +/- 100 200 300 400 0 2 4 6 8 10 0 2 4 6 8 10
Silty Sand to Sandy Silt SM/ML  very dense \ \ k
Clay CL/ICH  hard I
] Clay "o very stiff / M <
“sity clay to clay cL stiff c Vi =
5 Clayey Silt to Silty Clay ML/CL stiff g k
Silty Sand to Sandy Silt SM/ML  dense \\ \
Sand to Silty Sand SP/SM  dense ) /
B Sand to Silty Sand e dense \\ s (<
] Sand to Silty Sand "o very dense 7 \
10 : Sand to Silty Sand "o very dense } &
Sand to Silty Sand e dense / ( (
“|sandto Silty Sand " dense { f
B Sand to Silty Sand o dense 2 % x
] Sand to Silty Sand "o very dense \ (
15 : Sand to Silty Sand e dense / )
Sand to Silty Sand v dense Q i
Clayey Silt to Silty Clay ML/CL hard (‘_ /> —
] Clayey Silt to Silty Clay "o hard g L é
] Clayey Silt to Silty Clay " very stiff r ( (
- “|cuaveysitosityclay v very s S ) =
Clayey Silt to Silty Clay "o very stiff P \ <_
Silty Clay to Clay CL very stiff § ( (
] Silty Clay to Clay "o very stiff / (7
B Silty Clay to Clay " very stiff \ \
25 : Silty Clay to Clay "o very stiff / }
Silty Clay to Clay "o very stiff ( z D
Clayey Silt to Silty Clay ML/CL very stiff ( &
Silty Clay to Clay CL very stiff \ \
] Silty Clay to Clay "o very stiff l f é)
] Silty Clay to Clay "o very stiff I ‘ (
30
Clayey Silt to Silty Clay ML/CL hard i 1 >
Silty Sand to Sandy Silt  SM/ML  medium dense I \ —
] Silty Sand to Sandy Silt "o dense k ‘\ \1
Sand to Silty Sand SP/SM very dense ™~
35 : Sand SP very dense gg 4 l/
Sand " very dense [~ ,_l
] Sand to Silty Sand SP/SM very dense 1 1T DY
] Sand to Silty Sand "o very dense _\> R,
] Sand to Silty Sand "o very dense —_—] <J
0 : Sand to Silty Sand v very dense — 7 <‘
Sand to Silty Sand " very dense L <—’(
7] Sand SP very dense — |
] Sand "o very dense (J
] Sand " very dense ) \
45 : Sand to Silty Sand SP/SM very dense |_— )
Sand to Silty Sand v dense — | { [@
Clayey Silt to Silty Clay ML/CL very stiff a’ r S
B Clayey Silt to Silty Clay v very stiff f ( (
Silty Clay to Clay CL very stiff ? ) I
50 ] Silty Clay to Clay " very stiff \ \
55 —
END OF SOUNDING AT 50 ft.
LANDMARK




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING:  CPT-2
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)
Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su
(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
0.15 0.5 31.87 1.09 Silty Sand to Sandy Silt SM/ML very dense 115 7 60.2 35 101 42
030 1.0 60.86 2.18 Sandy Silt to Clayey Silt ML very dense 115 17 115.1 35 103 42
045 15 54.28 4.85  Silty Clay to Clay CL hard 125 31 55 3.19 >10
060 20 36.92 8.54 Clay CL/CH hard 125 30 85 217 >10
075 25 28.30 8.18 Clay CL/CH very stiff 125 23 90 1.66 >10
093 3.0 21.06 7.62 Clay CL/CH very stiff 125 17 95 1.23 >10
1.08 35 22.96 3.32 Clayey Silt to Silty Clay ML/CL very stiff 120 9 70 1.34 >10
123 40 10.81 4.26 Clay CL/CH stiff 125 9 100 0.62 >10
1.38 45 11.68 3.21 Silty Clay to Clay CL stiff 125 7 90 0.67 >10
153 5.0 22.65 2.98 Clayey Silt to Silty Clay ML/CL very stiff 120 9 65 1.32 >10
168 55 57.26 2.30 Sandy Silt to Clayey Silt ML dense 115 16 98.5 40 72 38
183 6.0 74.10 219 Silty Sand to Sandy Silt SM/ML dense 115 16 122.1 30 78 39
1.98 6.5 91.83 1.40 Sand to Silty Sand SP/SM dense 115 17 145.4 20 84 40
213 7.0 69.59 1.30 Silty Sand to Sandy Silt SM/ML dense 115 15 106.2 25 74 38
228 75 7212 1.07 Sand to Silty Sand SP/SM dense 115 13 106.4 20 74 38
245 80 112.06 0.75  Sand SP dense 110 17 160.2 10 86 40
260 85 14254 1.25  Sand to Silty Sand SP/SM very dense 115 26 201.1 15 93 41
275 9.0 136.24 1.51 Sand to Silty Sand SP/SM very dense 115 25 189.6 15 91 41
290 95 14216 1.44 Sand to Silty Sand SP/SM very dense 115 26 195.2 15 92 41
3.05 10.0 134.33 1.63 Sand to Silty Sand SP/SM very dense 115 24 182.1 20 90 41
320 105 116.11 1.57 Sand to Silty Sand SP/SM dense 115 21 155.4 20 86 40
335 11.0 109.53 1.32 Sand to Silty Sand SP/SM dense 115 20 144.8 20 83 40
350 115 10257 1.36 Sand to Silty Sand SP/SM dense 115 19 134.0 20 81 39
365 120 12242 1.18 Sand to Silty Sand SP/SM dense 115 22 158.0 15 86 40
380 125 130.73 1.16 Sand to Silty Sand SP/SM dense 115 24 166.8 15 88 40
395 13.0 12598 1.46 Sand to Silty Sand SP/SM dense 115 23 159.0 20 86 40
413 135 136.93 1.25  Sand to Silty Sand SP/SM dense 115 25 170.9 15 88 40
428 14.0 153.80 1.33 Sand to Silty Sand SP/SM very dense 115 28 189.9 15 91 41
443 145 153.94 1.74 Sand to Silty Sand SP/SM very dense 115 28 188.1 20 91 41
458 15.0 127.26 1.85  Silty Sand to Sandy Silt SM/ML dense 115 28 153.9 25 85 40
473 155 106.38 1.39 Sand to Silty Sand SP/SM dense 115 19 127.4 25 80 39
488 16.0 11242 1.70 Silty Sand to Sandy Silt SM/ML dense 115 25 133.3 25 81 39
503 16,5 46.45 4.04 Clayey Silt to Silty Clay ML/CL hard 120 19 65 2.69 >10
518 17.0 30.87 3.23 Clayey Silt to Silty Clay ML/CL very stiff 120 12 70 1.77 >10
533 175 30.79 3.34 Clayey Silt to Silty Clay ML/CL very stiff 120 12 70 1.77 >10
548 18.0  39.59 3.22 Clayey Silt to Silty Clay ML/CL hard 120 16 65 2.29 >10
565 185  24.08 3.43 Clayey Silt to Silty Clay ML/CL very stiff 120 10 80 1.37 >10
580 19.0 2262 3.03 Clayey Silt to Silty Clay ML/CL very stiff 120 9 80 1.29 >10
595 195 26.67 3.60 Clayey Silt to Silty Clay ML/CL very stiff 120 11 80 1.52 >10
6.10 20.0 29.22 2.99 Clayey Silt to Silty Clay ML/CL very stiff 120 12 75 1.67 >10
6.25 205 27.99 3.06 Clayey Silt to Silty Clay ML/CL very stiff 120 11 75 1.60 >10
640 21.0 23.62 3.96 Silty Clay to Clay CL very stiff 125 13 90 1.34 >10
6.55 215 21.06 4.01 Silty Clay to Clay CL very stiff 125 12 95 1.19 >10
6.70 220 2141 3.55  Clayey Silt to Silty Clay ML/CL very stiff 120 9 95 1.21 >10
6.85 225 2272 4.41 Silty Clay to Clay CL very stiff 125 13 100 1.29 >10
7.00 230 1897 3.89 Silty Clay to Clay CL very stiff 125 11 100 1.06 >10
718 235 2262 4.02 Silty Clay to Clay CL very stiff 125 13 95 1.28 >10
733 240 26.59 4.22 Silty Clay to Clay CL very stiff 125 15 95 1.51 >10
748 245 2830 4.18 Silty Clay to Clay CL very stiff 125 16 90 1.61 >10
763 250 26.39 4.51 Silty Clay to Clay CL very stiff 125 15 95 1.50 >10
778 255 2522 4.08 Silty Clay to Clay CL very stiff 125 14 95 1.43 >10
793 260 2224 3.96 Silty Clay to Clay CcL very stiff 125 13 100 1.25 >10
8.08 265 24.99 2.85 Clayey Silt to Silty Clay ML/CL very stiff 120 10 85 1.41 >10
823 270 2872 3.82 Clayey Silt to Silty Clay ML/CL very stiff 120 11 90 1.63 >10
838 275 31.21 4.64 Silty Clay to Clay CL very stiff 125 18 95 1.78 >10
8.53 28.0 3265 4.82 Silty Clay to Clay CL very stiff 125 19 95 1.86 >10
8.68 285 3270 4.52 Silty Clay to Clay CL very stiff 125 19 95 1.86 >10
885 29.0 3273 4.29 Silty Clay to Clay CL very stiff 125 19 90 1.86 >10
9.00 295 32.01 4.26 Silty Clay to Clay CL very stiff 125 18 95 1.82 >10
9.15 30.0 3220 4.17 Silty Clay to Clay CL very stiff 125 18 90 1.83 >10
9.30 305 36.13 3.93 Clayey Silt to Silty Clay ML/CL hard 120 14 85 2.06 >10
945 31.0 40.04 3.64 Clayey Silt to Silty Clay ML/CL hard 120 16 80 229 >10
960 315 59.44 2.89 Sandy Silt to Clayey Silt ML medium dense 115 17 54.2 60 54 36
9.75 320 102.83 1.62 Silty Sand to Sandy Silt SM/ML dense 115 23 93.2 35 70 38
9.90 325 109.88 1.90 Silty Sand to Sandy Silt SM/ML dense 115 24 99.0 40 72 38
10.05 33.0 125.50 2.26 Silty Sand to Sandy Silt SM/ML dense 115 28 1125 40 76 39
10.20 335 256.99 1.46 Sand to Silty Sand SP/SM very dense 115 47 229.0 20 97 42
10.38 34.0 277.01 1.72 Sand to Silty Sand SP/SM very dense 115 50 2455 20 99 42
10.53 345 286.82 1.565  Sand to Silty Sand SP/SM very dense 115 52 252.8 20 100 42
10.68 35.0 320.07 1.34 Sand SP very dense 110 49 280.7 15 103 42
10.83 355 405.56 1.54 Sand SP very dense 110 62 354.0 15 110 43
10.98 36.0 441.48 1.35 Sand SP very dense 110 68 383.5 15 112 44
1113 36.5 41445 1.62 Sand to Silty Sand SP/SM very dense 115 75 358.2 15 110 43
11.28 37.0 410.20 1.66 Sand to Silty Sand SP/SM very dense 115 75 352.7 15 110 43
1143 375 44432 1.94 Sand to Silty Sand SP/SM very dense 115 81 380.1 20 112 44
11.58 38.0 382.97 2.31 Sand to Silty Sand SP/SM very dense 115 70 326.0 25 107 43

11.73 38.5 342.90 2.30 Sand to Silty Sand SP/SM very dense 115 62 290.4 25 104 43




Project: Sports Field Improvements - Imperial, CA

LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project No: LE22111

Date: 5/26/2022

CONE SOUNDING: CPT-2
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su

(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
11.88 39.0 378.40 1.28 Sand SP very dense 110 58 319.0 15 107 43
12.05 39.5 417.37 1.40 Sand SP very dense 110 64 350.2 15 109 43
1220 40.0 363.14 1.99 Sand to Silty Sand SP/SM very dense 115 66 303.3 20 105 43
1235 40.5 363.82 2.16 Sand to Silty Sand SP/SM very dense 115 66 302.4 25 105 43
12.50 41.0 397.04 1.12 Sand SP very dense 110 61 328.5 15 108 43
12.65 415 476.57 1.37 Sand SP very dense 110 73 392.7 15 113 44
12.80 42.0 468.02 1.51 Sand SP very dense 110 72 384.0 15 112 44
1295 425 434.86 1.97 Sand to Silty Sand SP/SM very dense 115 79 355.2 20 110 43
13.10 43.0 433.10 1.26 Sand SP very dense 110 67 352.2 15 110 43
13.25 435 47577 1.48 Sand SP very dense 110 73 385.3 15 112 44
1340 440 451.91 1.74 Sand to Silty Sand SP/SM very dense 115 82 364.4 20 111 43
13.58 445 36347 1.93 Sand to Silty Sand SP/SM very dense 115 66 291.8 25 104 43
13.73 45.0 284.15 1.65 Sand to Silty Sand SP/SM very dense 115 52 2271 25 97 42
13.88 455 216.84 1.04 Sand SP dense 110 33 172.6 20 89 40
14.03 46.0 78.66 2.52 Sandy Silt to Clayey Silt ML medium dense 115 22 62.3 60 59 36
1418 46.5 30.69 3.69 Clayey Silt to Silty Clay ML/CL very stiff 120 12 100 1.72 >10
14.33 470 2258 3.08 Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 1.24 8.00
1448 475 21.38 2.45 Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 1.17 7.13
14.63 48.0 21.72 2.62 Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 1.19 7.13
14.78 485  21.96 4.31 Silty Clay to Clay CL very stiff 125 13 100 1.20 5.31
14.93 49.0 18.39 3.83 Silty Clay to Clay CL stiff 125 11 100 0.99 3.91
15.10 495 19.71 3.82 Silty Clay to Clay CL very stiff 125 11 100 1.06 4.28
15.25 50.0 24.08 4.98 Clay CL/CH very stiff 125 19 100 1.32 4.47




CLIENT: Imperial Community College District

CONE PENETROMETER

PROJECT: Sports Field Improvements - Imperial, CA

LOCATION: See Site and Boring Location Plan

DATE:

. Kehoe Testing & Engineering Truck Mounted Electric
Cone with 30 ton reaction weight

5/26/2022

CONE SOUNDING DATA CPT-3

R INTERPRETED SOIL PROFILE Tip Resistance (tsf) Sleeve Friction (tsf) Friction Ratio
3 From Robertson and Campanella (1989
T GROUND ELEVATION +/- 100 200 300 400 0 2 4 6 8 10 0 2 4 6 8 10
Sandy Silt to Clayey Silt ML very dense \ \\, \
] Sandy Silt to Clayey Silt "o very dense \ <J g
Overconsolidated Soil ?? dense B \
Clay CL/ICH  very stiff / >
5 Sandy Silt to Clayey Silt ML medium dense ) —T |
Sand SP very dense \ R
] Sand to Silty Sand SP/SM very dense \ \
] Sand to Silty Sand " very dense (/ /‘
] Sand to Silty Sand "o very dense % \\ \
] Sand to Silty Sand "o very dense \ (
10 —
Sand to Silty Sand "o very dense / ) )
] Sand SP very dense % \ ‘\
Clayey Siltto Silty Clay ~ ML/CL  hard — | =
Clay CL/ICH  very stiff ) ) ™~
s ity Clay to Clay cL very stiff 3 4 S
Clayey Silt to Silty Clay ML/CL  very stiff L ( S
Sandy Silt to Clayey Silt ML medium dense ™ E
Clayey Silt to Silty Clay ML/CL very stiff g ( ,/L>
] Clayey Silt to Silty Clay "o hard ) \
5o _|Sandy Sittto Clayey it ML loose = e o
Clayey Silt to Silty Clay ML/CL stiff ( ( L
Silty Clay to Clay cL Very stiff \ \ ?
Clayey Silt to Silty Clay ML/CL very stiff ) —1
B Clayey Silt to Silty Clay vt very stiff 2 ) )
2 Sandy Silt to Clayey Silt ML very loose [ ( {
Sandy Silt to Clayey Silt "o very loose \ \ \
] Sandy Silt to Clayey Silt " very loose l ) S
] Sandy Silt to Clayey Silt o loose s S §
Clayey Silt to Silty Clay ML/CL very stiff s \ N
50 IS CL/ICH stiff / ) >
Silty Clay to Clay CL very stiff \ \ Q\
B Silty Clay to Clay v very stiff \ \ ;
Clayey Silt to Silty Clay ML/CL very stiff / / (
Sandy Silt to Clayey Silt ML medium dense \ ) A
35 Clayey Silt to Silty Clay ML/CL very stiff ( ? ?
Clayey Siltto Sity Clay " " very stiff ) \ <
Clay CL/CH very stiff ) >
7 Clay " very stiff \ \
B Clay e very stiff ) S \
2 : Clay e very stiff { / /(
Clay "o very stiff \ 5 }
7 Clay " very stiff } ? 8
ity Clay to Clay cL very stiff \ \ 4
“sity clay to clay v very stiff L 8 | 3
45 : Silty Clay to Clay "o very stiff ( <
Clay CL/ICH  very stiff ( f }
B Clay e very stiff ) ) }
B Clay " very stiff j \ 3
B Clay o very stiff S S %
o ity clay to Clay cL very stiff ( é »
55 —
END OF SOUNDING AT 50 ft.
Project No. PLATE

LE22111

LANDMARK

gineers and Geologists
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING: CPT-3
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)
Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su
(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
0.15 0.5 52.53 2.43 Sandy Silt to Clayey Silt ML very dense 115 15 99.3 40 115 44
030 1.0 66.76 3.45 Sandy Silt to Clayey Silt ML very dense 115 19 126.2 45 106 43
045 15 71.13 253 Sandy Silt to Clayey Silt ML very dense 115 20 134.5 35 100 42
060 20 77.02 2.33 Silty Sand to Sandy Silt SM/ML very dense 115 17 145.6 35 98 42
075 25 71.86 4.29 Clayey Silt to Silty Clay ML/CL hard 120 29 50 4.22 >10
093 3.0 56.86 5.90 Clay CL/CH hard 125 45 60 3.34 >10
1.08 35 31.53 7.71 Clay CL/CH very stiff 125 25 85 1.84 >10
123 40 15.70 6.93 Clay CL/CH stiff 125 13 100 0.91 >10
1.38 45 28.10 3.88 Silty Clay to Clay CL very stiff 125 16 65 1.64 >10
153 5.0 60.60 1.57 Silty Sand to Sandy Silt SM/ML dense 115 13 110.5 30 75 39
168 55 118.71 0.92 Sand to Silty Sand SP/SM very dense 115 22 206.2 10 94 41
183 6.0 174.62 1.21 Sand to Silty Sand SP/SM very dense 115 32 290.4 10 104 43
1.98 6.5 198.01 1.43 Sand to Silty Sand SP/SM very dense 115 36 316.2 15 106 43
213 7.0 20165 1.66 Sand to Silty Sand SP/SM very dense 115 37 310.2 15 106 43
228 75 15176 1.94 Silty Sand to Sandy Silt SM/ML very dense 115 34 2255 20 96 42
245 80 136.41 1.05 Sand to Silty Sand SP/SM very dense 115 25 196.2 10 92 41
260 85 12993 1.40 Sand to Silty Sand SP/SM very dense 115 24 184.2 15 91 41
275 9.0 14847 1.53 Sand to Silty Sand SP/SM very dense 115 27 207.7 15 94 41
290 95 14122 1.40 Sand to Silty Sand SP/SM very dense 115 26 194.9 15 92 41
3.05 10.0 166.24 1.26 Sand to Silty Sand SP/SM very dense 115 30 226.4 15 97 42
320 105 165.62 1.50 Sand to Silty Sand SP/SM very dense 115 30 222.7 15 96 41
335 11.0 147.95 1.14 Sand to Silty Sand SP/SM very dense 115 27 196.5 15 92 41
350 115 13495 0.96 Sand to Silty Sand SP/SM dense 115 25 1771 10 89 41
365 12.0 148.05 1.09 Sand to Silty Sand SP/SM very dense 115 27 192.0 15 92 41
380 125 8523 2.98 Sandy Silt to Clayey Silt ML dense 115 24 109.3 40 75 39
395 13.0 2425 4.20 Silty Clay to Clay CL very stiff 125 14 80 1.39 >10
413 135 2252 4.06 Silty Clay to Clay CL very stiff 125 13 80 1.29 >10
428 140 1885 4.85 Clay CL/CH very stiff 125 15 95 1.07 >10
443 145 16.70 3.85 Silty Clay to Clay CL stiff 125 10 95 0.94 >10
458 150 19.30 3.73 Silty Clay to Clay CL very stiff 125 11 90 1.10 >10
473 155 2034 3.26 Clayey Silt to Silty Clay ML/CL very stiff 120 8 85 1.16 >10
488 16.0 30.16 2.86 Clayey Silt to Silty Clay ML/CL very stiff 120 12 65 1.73 >10
503 16,5 93.90 1.31 Sand to Silty Sand SP/SM dense 115 17 109.5 25 75 39
518 17.0 35.83 3.43 Clayey Silt to Silty Clay ML/CL hard 120 14 70 2.07 >10
533 175 21.83 4.15 Silty Clay to Clay CL very stiff 125 12 90 1.24 >10
548 18.0 4289 2.41 Sandy Silt to Clayey Silt ML medium dense 115 12 48.5 55 51 35
565 185 61.81 2.50 Sandy Silt to Clayey Silt ML medium dense 115 18 69.3 45 62 37
580 19.0 43.73 4.40 Silty Clay to Clay CL hard 125 25 70 2.53 >10
595 195 37.73 2.59 Sandy Silt to Clayey Silt ML medium dense 115 11 415 60 47 35
6.10 20.0 18.78 2.30 Clayey Silt to Silty Clay ML/CL very stiff 120 8 85 1.06 >10
6.25 205 1518 227 Clayey Silt to Silty Clay ML/CL stiff 120 6 90 0.85 >10
640 210 16.15 242 Clayey Silt to Silty Clay ML/CL stiff 120 6 90 0.90 >10
6.55 215 17.39 3.56 Silty Clay to Clay CL stiff 125 10 100 0.97 >10
6.70 220 19.78 3.71 Silty Clay to Clay CL very stiff 125 11 100 1.1 >10
6.85 225 2117 4.11 Silty Clay to Clay CL very stiff 125 12 100 1.19 >10
7.00 23.0 2329 3.15 Clayey Silt to Silty Clay ML/CL very stiff 120 9 90 1.32 >10
718 235 2242 3.78 Silty Clay to Clay CL very stiff 125 13 95 1.27 >10
733 240 16.56 242 Clayey Silt to Silty Clay ML/CL stiff 120 7 95 0.92 >10
748 245 12.54 0.91 Sandy Silt to Clayey Silt ML very loose 115 4 12.7 85 11 30
763 25.0 12.92 0.81 Sandy Silt to Clayey Silt ML very loose 115 4 12.9 80 12 30
778 255 1476 1.10 Sandy Silt to Clayey Silt ML very loose 115 4 14.7 85 16 30
793 260 17.22 1.35 Sandy Silt to Clayey Silt ML loose 115 5 17.0 80 20 31
8.08 26.5 16.57 1.53 Sandy Silt to Clayey Silt ML very loose 115 5 16.3 85 19 31
823 27.0 16.80 1.45 Sandy Silt to Clayey Silt ML very loose 115 5 16.4 85 19 31
838 275 17.60 1.47 Sandy Silt to Clayey Silt ML loose 115 5 17.0 85 20 31
853 280 18.81 1.43 Sandy Silt to Clayey Silt ML loose 115 5 18.1 80 22 31
868 285 1899 1.58 Sandy Silt to Clayey Silt ML loose 115 5 18.2 85 22 31
885 29.0 19.68 3.16 Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.10 >10
9.00 295 18.36 4.41 Clay CL/CH very stiff 125 15 100 1.02 5.76
915 30.0 14.60 3.99 Clay CL/CH stiff 125 12 100 0.80 3.91
9.30 305 17.22 3.21 Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.95 9.00
945 31.0 2131 4.49 Clay CL/CH very stiff 125 17 100 1.19 6.88
960 315 2467 4.46 Silty Clay to Clay CL very stiff 125 14 100 1.39 >10
975 320 2737 4.32 Silty Clay to Clay CL very stiff 125 16 100 1.54 >10
990 325 2554 3.80 Clayey Silt to Silty Clay ML/CL very stiff 120 10 100 1.43 >10
10.05 33.0 2145 3.23 Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 1.19 >10
1020 335 3278 297 Clayey Silt to Silty Clay ML/CL very stiff 120 13 85 1.86 >10
10.38 34.0 50.93 1.50 Silty Sand to Sandy Silt SM/ML  medium dense 115 11 45.3 55 49 35
10.53 345 21.79 2.57 Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 1.21 >10
10.68 35.0 15.97 2.19 Clayey Silt to Silty Clay ML/CL stiff 120 6 100 0.87 6.43
10.83 355 17.85 2.44 Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.98 7.70
10.98 36.0 19.47 4.1 Silty Clay to Clay CL very stiff 125 11 100 1.07 6.32
1113 36.5 19.44 5.10 Clay CL/CH very stiff 125 16 100 1.07 4.78
11.28 37.0 17.57 4.67 Clay CL/CH stiff 125 14 100 0.96 4.00
1143 375 18.22 3.87 Silty Clay to Clay CL stiff 125 10 100 1.00 5.31
1158 38.0 23.25 4.96 Clay CL/CH very stiff 125 19 100 1.29 6.00

11.73 385  27.58 5.54 Clay CL/CH very stiff 125 22 100 1.54 7.85




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING: CPT-3
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su

(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
11.88 39.0 26.05 6.21 Clay CL/CH very stiff 125 21 100 1.45 6.88
12.05 39.5 23.28 5.65 Clay CL/CH very stiff 125 19 100 1.29 5.65
1220 40.0 22.73 5.19 Clay CL/CH very stiff 125 18 100 1.26 5.42
1235 405 2443 5.19 Clay CL/CH very stiff 125 20 100 1.35 6.00
1250 41.0 25.67 5.20 Clay CL/CH very stiff 125 21 100 1.43 6.32
12.65 415 25.95 4.89 Clay CL/CH very stiff 125 21 100 1.44 6.32
12.80 420 2425 4.61 Clay CL/CH very stiff 125 19 100 1.34 5.53
1295 425 25.50 4.58 Silty Clay to Clay CL very stiff 125 15 100 1.41 7.70
13.10 43.0 27.06 4.76 Clay CL/CH very stiff 125 22 100 1.51 6.43
13.25 43,5  30.56 5.04 Clay CL/CH very stiff 125 24 100 1.71 7.70
1340 44.0 35.62 3.88 Clayey Silt to Silty Clay ML/CL hard 120 14 100 2.01 >10
13.58 445 19.58 3.50 Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.06 6.32
13.73 45.0 2048 5.26 Clay CL/CH very stiff 125 16 100 1.1 3.83
13.88 45,5  20.93 5.91 Clay CL/CH very stiff 125 17 100 1.14 3.91
14.03 46.0 21.38 5.72 Clay CL/CH very stiff 125 17 100 1.17 4.00
1418 465 25.33 5.42 Clay CL/CH very stiff 125 20 100 1.40 5.10
1433 47.0 2157 5.19 Clay CL/CH very stiff 125 17 100 1.17 3.91
1448 475  26.26 4.92 Clay CL/CH very stiff 125 21 100 1.45 5.31
14.63 48.0 27.06 5.17 Clay CL/CH very stiff 125 22 100 1.50 5.42
14.78 485  26.19 485  Clay CL/CH very stiff 125 21 100 1.44 5.10
14.93 49.0 27.69 5.20 Clay CL/CH very stiff 125 22 100 1.53 5.53
15.10 495 20.72 4.23 Silty Clay to Clay CL very stiff 125 12 100 1.12 4.37

15.25 50.0 19.96 3.31 Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.07 5.42




CLIENT: Imperial Community College District
PROJECT: Sports Field Improvements - Imperial, CA

LOCATION: See Site and Boring Location Plan

CONE PENETROMETER:

DATE:

Kehoe Testing & Engineering Truck Mounted Electric

Cone with 30 ton reaction weight

5/26/2022

CONE SOUNDING DATA CPT-4

R INTERPRETED SOIL PROFILE Tip Resistance (tsf) Sleeve Friction (tsf) Friction Ratio
3 From Robertson and Campanella (1989
T GROUND ELEVATION +/- 100 200 300 400 O 2 4 6 8 10 2 4 6
Clayey Silt to Silty Clay ML/CL very stiff > 5 ~2
Clay CLICH stiff ( ) T
] Clay " very stiff \ ( r’)
Sandy Silt to Clayey Silt ML medium dense S\ (
5 Silty Sand to Sandy Silt SM/ML  dense / / )
Silty Sand to Sandy Silt "o medium dense < } )
Sand to Silty Sand SP/SM  dense \ \
B Sand to Silty Sand v dense - ) 5
Silty Sand to Sandy Silt SM/ML  dense ( \ S
Sand to Silty Sand SP/SM very dense g
10 —
Sand to Silty Sand "o very dense ) (
Sandy Silt to Clayey Silt ML medium dense -
Silty Clay to Clay cL stiff | | N
Clayey Silt to Silty Clay ML/CL stiff l { R
s : Clayey Siltto Siity Clay " " stiff ( l B}
Clayey Silt to Silty Clay v very stiff ( \ %
Silty Clay to Clay cL stiff ( / )
Clayey Silt to Silty Clay ML/CL stiff } z </(
] Clayey Silt to Silty Clay "o very stiff i ( <'\
0 |0y CLICH  very stiff ) \ NS
Silty Clay to Clay CL very stiff > } (
] Silty Clay to Clay "o very stiff é )
Clayey Silt to Silty Clay ML/CL very stiff } a
Sandy Silt to Clayey Silt ML loose k( & q
2 Sandy Silt to Clayey Silt "o loose f ( s
Sandy Silt to Clayey Silt "o loose ) f‘ d
Silty Clay to Clay CL very stiff S \
otay CLICH  very stiff § q ol
] Clay "o very stiff / Z
30 : Clay " very stiff l { é
Clay "o very stiff ) D \
B Silty Clay to Clay CL very stiff ( / -
Sandy Silt to Clayey Silt ML loose [ { N
Silty Clay to Clay cL Very stiff P S —
35 : Silty Clay to Clay "o very stiff \ 1 :>
"eray CUCH  verystiff ( 2 =
Clay "o very stiff / ) )
7 Clay " very stiff S { ))
B Clay e very stiff & \ \
2 : Clay e very stiff K ( 8
Clay "o very stiff / / 2
7 Clay v very stiff \ \ \
B Clay e very stiff \ } /5
B Silty Clay to Clay CL very stiff { S
' : Clay CLICH  very stiff / 5
Silty Clay to Clay CL very stiff ) , (
Tciay CLICH  very stiff / / <
B Silty Clay to Clay CL very stiff )\ ( {
] Silty Clay to Clay "o very stiff ] ) >
50 ] Silty Clay to Clay " very stiff ( / >
55 —

END OF SOUNDING AT 50 ft.
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING:  CPT-4
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su

(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
0.15 0.5 23.41 243 Clayey Silt to Silty Clay ML/CL very stiff 120 9 60 1.38 >10
030 1.0 28.60 2.92 Clayey Silt to Silty Clay ML/CL very stiff 120 11 60 1.68 >10
045 15 17.63 5.51 Clay CL/CH very stiff 125 14 90 1.03 >10
060 20 14.75 6.86 Clay CL/CH stiff 125 12 100 0.86 >10
075 25 14.72 6.02 Clay CL/CH stiff 125 12 100 0.86 >10
093 3.0 26.56 3.55  Clayey Silt to Silty Clay ML/CL very stiff 120 11 65 1.55 >10
1.08 35 30.40 3.19 Clayey Silt to Silty Clay ML/CL very stiff 120 12 60 1.78 >10
123 40 47.55 1.95  Sandy Silt to Clayey Silt ML dense 115 14 89.9 40 72 38

1.38 45 68.95 1.12 Sand to Silty Sand SP/SM dense 115 13 130.3 20 81 39

153 5.0 51.25 1.07 Silty Sand to Sandy Silt SM/ML dense 115 11 93.2 25 70 38

168 55 37.53 1.07 Silty Sand to Sandy Silt SM/ML  medium dense 115 8 65.1 30 60 36

1.83 6.0 43.05 0.66 Silty Sand to Sandy Silt SM/ML  medium dense 115 10 71.4 25 63 37

1.98 6.5 65.28 0.98 Sand to Silty Sand SP/SM dense 115 12 104.1 20 74 38

213 7.0 94.06 1.07 Sand to Silty Sand SP/SM dense 115 17 144.5 15 83 40

228 75 12343 1.30 Sand to Silty Sand SP/SM very dense 115 22 183.1 15 90 41

245 8.0 97.04 1.43 Sand to Silty Sand SP/SM dense 115 18 139.4 20 82 40

260 85 90.80 1.42 Sand to Silty Sand SP/SM dense 115 17 128.6 20 80 39

275 9.0 89.94 1.60 Silty Sand to Sandy Silt SM/ML dense 115 20 125.6 25 79 39

290 95 13835 1.15  Sand to Silty Sand SP/SM very dense 115 25 190.7 15 92 41

3.05 10.0 14046 1.44 Sand to Silty Sand SP/SM very dense 115 26 191.1 15 92 41

320 105 14524 0.87 Sand SP very dense 110 22 195.2 10 92 41

335 11.0 13357 1.40 Sand to Silty Sand SP/SM dense 115 24 177.4 15 89 41

350 115 7574 2.59 Sandy Silt to Clayey Silt ML dense 115 22 99.4 35 72 38

365 120 19.67 3.88 Silty Clay to Clay CL very stiff 125 11 85 1.12 >10
380 125 13.89 3.25  Silty Clay to Clay CL stiff 125 8 90 0.78 >10
395 13.0 14.16 3.51 Silty Clay to Clay CL stiff 125 8 95 0.80 >10
413 135 13.96 270 Clayey Silt to Silty Clay ML/CL stiff 120 6 90 0.79 >10
428 140 1524 2.28 Clayey Silt to Silty Clay ML/CL stiff 120 6 80 0.86 >10
443 145 16.24 2.83 Clayey Silt to Silty Clay ML/CL stiff 120 6 85 0.92 >10
458 150 17.38 3.03 Clayey Silt to Silty Clay ML/CL stiff 120 7 85 0.98 >10
473 155 19.15 2.85  Clayey Silt to Silty Clay ML/CL very stiff 120 8 80 1.09 >10
488 16.0 17.66 3.68 Silty Clay to Clay CL stiff 125 10 95 1.00 >10
503 16,5 16.76 3.73 Silty Clay to Clay CL stiff 125 10 95 0.94 >10
518 17.0 16.45 3.15  Clayey Silt to Silty Clay ML/CL stiff 120 7 95 0.93 >10
533 175 17.59 242 Clayey Silt to Silty Clay ML/CL stiff 120 7 85 0.99 >10
548 18.0 15.20 2.60 Clayey Silt to Silty Clay ML/CL stiff 120 6 90 0.85 >10
565 185 17.80 2.01 Clayey Silt to Silty Clay ML/CL very stiff 120 7 80 1.00 >10
580 19.0 21.47 3.18 Clayey Silt to Silty Clay ML/CL very stiff 120 9 85 1.22 >10
595 195 26.08 435  Silty Clay to Clay CL very stiff 125 15 90 1.49 >10
6.10 20.0 26.32 5.18 Clay CL/CH very stiff 125 21 95 1.50 >10
6.25 205 28.78 4.49 Silty Clay to Clay CL very stiff 125 16 90 1.64 >10
640 21.0 26.49 4.42 Silty Clay to Clay CL very stiff 125 15 90 1.51 >10
6.55 215 2332 4.04 Silty Clay to Clay CL very stiff 125 13 95 1.32 >10
6.70 220 20.02 3.91 Silty Clay to Clay CcL very stiff 125 11 100 1.13 >10
6.85 225 26.77 2.81 Clayey Silt to Silty Clay ML/CL very stiff 120 11 80 1.52 >10
7.00 23.0 2338 251 Clayey Silt to Silty Clay ML/CL very stiff 120 9 80 1.32 >10
718 235 19.88 1.97 Sandy Silt to Clayey Silt ML loose 115 6 20.3 80 25 32

733 240 2435 213 Sandy Silt to Clayey Silt ML loose 115 7 247 75 31 32

748 245 2414 2.23 Sandy Silt to Clayey Silt ML loose 115 7 243 80 31 32

763 250 2262 2.18 Sandy Silt to Clayey Silt ML loose 115 6 226 80 29 32

778 255  28.02 2.01 Sandy Silt to Clayey Silt ML loose 115 8 27.8 70 35 33

793 26.0 2355 1.89 Sandy Silt to Clayey Silt ML loose 115 7 23.2 75 29 32

8.08 265 20.62 3.47 Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.16 >10
823 270 2227 5.29 Clay CL/CH very stiff 125 18 100 1.25 9.00
8.38 275 2074 5.38 Clay CL/CH very stiff 125 17 100 1.16 7.70
853 280 2874 5.49 Clay CL/CH very stiff 125 23 100 1.63 >10
8.68 285  29.09 6.02 Clay CL/CH very stiff 125 23 100 1.65 >10
885 29.0 2597 5.53 Clay CL/CH very stiff 125 21 100 1.47 >10
9.00 295 2450 5.02 Clay CL/CH very stiff 125 20 100 1.38 9.39
915 30.0 2587 4.54 Silty Clay to Clay CL very stiff 125 15 100 1.46 >10
9.30 305 3383 5.56 Clay CL/CH very stiff 125 27 100 1.92 >10
945 31.0 3262 585  Clay CL/CH very stiff 125 26 100 1.85 >10
960 315 2438 4.61 Clay CL/CH very stiff 125 20 100 1.37 8.27
975 320 20.53 2.98 Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.14 >10
990 325 21.68 1.87 Sandy Silt to Clayey Silt ML loose 115 6 19.5 90 24 31

10.05 33.0 2044 2.33 Clayey Silt to Silty Clay ML/CL very stiff 120 8 95 1.13 >10
1020 335 26.98 3.1 Clayey Silt to Silty Clay ML/CL very stiff 120 11 95 1.52 >10
10.38 34.0 20.33 4.74 Clay CL/CH very stiff 125 16 100 1.12 5.53
10.53 345 2293 4.08 Silty Clay to Clay CL very stiff 125 13 100 1.28 8.70
10.68 35.0 24.80 4.13 Silty Clay to Clay CL very stiff 125 14 100 1.39 >10
10.83 355 29.75 4.87 Clay CL/CH very stiff 125 24 100 1.68 >10
10.98 36.0 27.63 5.04 Clay CL/CH very stiff 125 22 100 1.55 8.56
11.13 36.5 28.88 6.07 Clay CL/CH very stiff 125 23 100 1.62 9.00
11.28 37.0 23.41 5.57 Clay CL/CH very stiff 125 19 100 1.30 6.10
1143 375 2210 5.06 Clay CL/CH very stiff 125 18 100 1.22 5.53
1158 38.0 2452 4.68 Clay CL/CH very stiff 125 20 100 1.36 6.32

11.73 385  23.62 4.82 Clay CL/CH very stiff 125 19 100 1.31 5.88




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING: CPT-4
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su

(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
11.88 39.0 28.15 5.22 Clay CL/CH very stiff 125 23 100 1.58 7.70
12.05 39.5 29.54 5.28 Clay CL/CH very stiff 125 24 100 1.66 8.27
1220 40.0 33.73 4.81 Silty Clay to Clay CL very stiff 125 19 100 1.90 >10
1235 405 29.75 5.52 Clay CL/CH very stiff 125 24 100 1.67 8.14
1250 41.0 2443 4.22 Silty Clay to Clay CcL very stiff 125 14 100 1.35 7.41
12.65 415 25.69 5.26 Clay CL/CH very stiff 125 21 100 1.43 6.10
12.80 420 27.19 5.92 Clay CL/CH very stiff 125 22 100 1.51 6.54
1295 425 28.26 5.44 Clay CL/CH very stiff 125 23 100 1.58 6.76
13.10 43.0 3259 4.90 Clay CL/CH very stiff 125 26 100 1.83 8.70
13.25 435  35.78 4.69 Silty Clay to Clay CL hard 125 20 100 2.02 >10
1340 44.0 34.73 5.06 Clay CL/CH very stiff 125 28 100 1.95 9.39
13.58 445 33.76 4.98 Clay CL/CH very stiff 125 27 100 1.90 8.70
13.73 45.0 31.06 5.27 Clay CL/CH very stiff 125 25 100 1.74 7.27
13.88 455  32.73 4.83 Silty Clay to Clay CL very stiff 125 19 100 1.83 >10
14.03 46.0 33.80 4.61 Silty Clay to Clay CL very stiff 125 19 100 1.89 >10
1418 46.5 30.27 4.86 Clay CL/CH very stiff 125 24 100 1.69 6.65
1433 47.0 24.08 4.68 Clay CL/CH very stiff 125 19 100 1.32 4.57
1448 475  23.65 4.27 Silty Clay to Clay CL very stiff 125 14 100 1.29 5.65
14.63 48.0 28.68 4.20 Silty Clay to Clay CL very stiff 125 16 100 1.59 7.70
14.78 485 3217 4.90 Clay CL/CH very stiff 125 26 100 1.79 6.88
1493 49.0 31.84 4.60 Silty Clay to Clay CL very stiff 125 18 100 1.77 9.00
15.10 495  27.05 4.95 Clay CL/CH very stiff 125 22 100 1.49 5.10

1525 50.0  23.10 4.38 Silty Clay to Clay CL very stiff 125 13 100 1.26 5.00




CLIENT: Imperial Community College District CONE PENETROMETER: Kehoe Testing & Engineering Truck Mounted Electric
PROJECT: Sports Field Improvements - Imperial, CA Cone with 30 ton reaction weight

LOCATION: See Site and Boring Location Plan DATE: 5/26/2022

CONE SOUNDING DATA CPT-5

R INTERPRETED SOIL PROFILE Tip Resistance (tsf) Sleeve Friction (tsf) Friction Ratio
3 From Robertson and Campanella (1989
T GROUND ELEVATION +/- 0 100 200 300 400 O 2 4 6 8 10 0 2 4 6 8
Sand sP very dense ) —
Clay CL/CH hard >
] Clay "o very stiff L ( L
Sandy Silt to Clayey Silt ML dense 7 ( L
Silty Sand to Sandy Silt SM/ML  medium dense \ ( K;
Sand to Silty Sand SP/SM  dense s { e
Silty Sand to Sandy Silt SM/ML  dense > < <
B Silty Sand to Sandy Silt v medium dense ) 4
Sandy Silt to Clayey Silt ML medium dense % } (>
Clayey Silt to Silty Clay ML/CL very stiff ( { —
Sandy Silt to Clayey Silt ML medium dense < ) D
Silty Sand to Sandy Silt ~ SM/ML  medium dense ) ) }
Clayey Silt to Silty Clay ML/CL stiff ( 2 )
Sandy Silt to Clayey Silt ML medium dense \ )
Clayey Silt to Silty Clay ML/CL very stiff ( ) [
Sand to Silty Sand SP/SM__ medium dense S i r
Silty Sand to Sandy Silt SM/ML  medium dense ( S >
Clayey Siltto Silty Clay ~ ML/CL stiff Il ’ P
] Clayey Silt to Silty Clay " very stiff \ \
] Clayey Silt to Silty Clay "o very stiff ) e <7
] Clayey Silt to Silty Clay "o very stiff / / /(
Tcayeysittosityclay " v siff é § 51
] Clayey Silt to Silty Clay "o stiff ( é
“lciayey sittosity clay stiff ? { {7
Sandy Silt to Clayey Silt ML loose \S \ 1>
] Sandy Silt to Clayey Silt "o loose ( (
Silty Clay to Clay CL very stiff ( \ ~
B Silty Clay to Clay " very stiff < ( <?
] Silty Clay to Clay "o very stiff 1 } >
Tciay CLICH  very stiff ) N ~
B Clay v very stiff j 3 \
Clayey Siltto Silty Clay  MLICL __ very stiff [ i —
Sandy Silt to Clayey Silt ML very loose J J J
Clayey Silt to Silty Clay ML/CL very stiff S I\ k\
Silty Clay to Clay CL very stiff \ } p
otay CLICH  very stiff / N
] Clay "o very stiff / / /
ity clay to Clay cL stiff \ ( R
] Silty Clay to Clay "o very stiff \ ] ?
Clayey Silt to Silty Clay ~ ML/ICL  very stiff j [ H
] Clayey Silt to Silty Clay "o very stiff } \ g
Silty Clay to Clay cL Very stiff ) \ N
ey CLICH  very stiff { ( [«
B Clay e very stiff [ } <
] Clay "o very stiff ( /
7 Clay " very stiff ] \ \
ity Clay to Clay cL very stiff ! [ J
B Silty Clay to Clay o very stiff \ g <\
] Silty Clay to Clay "o very stiff (‘ S s
] Silty Clay to Clay " very stiff > » \

END OF SOUNDING AT 50 ft.
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING:  CPT-5
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su

(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
0.15 05 179.06 0.42 Sand SP very dense 110 28 338.5 0 152 49

030 1.0 15457 1.46 Sand to Silty Sand SP/SM very dense 115 28 292.2 15 131 46

045 15 62.64 4.03 Clayey Silt to Silty Clay ML/CL hard 120 25 50 3.68 >10
060 20 30.25 6.41 Clay CL/CH very stiff 125 24 80 1.77 >10
075 25 19.30 6.87 Clay CL/CH very stiff 125 15 95 1.13 >10
093 3.0 15.80 7.41 Clay CL/CH stiff 125 13 100 0.92 >10
1.08 35 55.20 1.98 Silty Sand to Sandy Silt SM/ML dense 115 12 104.3 35 78 39

123 4.0 32.88 2.57 Sandy Silt to Clayey Silt ML medium dense 115 9 62.2 50 61 37

1.38 45 21.03 2.32 Clayey Silt to Silty Clay ML/CL very stiff 120 8 60 1.22 >10
153 5.0 56.51 0.89 Sand to Silty Sand SP/SM dense 115 10 103.5 20 73 38

168 55 67.90 1.03 Sand to Silty Sand SP/SM dense 115 12 118.4 20 77 39

183 6.0 68.24 1.13 Sand to Silty Sand SP/SM dense 115 12 113.9 20 76 39

1.98 6.5 69.05 0.93 Sand to Silty Sand SP/SM dense 115 13 110.6 20 75 39

213 7.0 64.05 1.32 Silty Sand to Sandy Silt SM/ML dense 115 14 98.8 25 72 38

228 75 74.74 0.94 Sand to Silty Sand SP/SM dense 115 14 1114 20 76 39

245 8.0 47.99 1.86 Silty Sand to Sandy Silt SM/ML  medium dense 115 11 69.2 35 62 37

260 85 26.05 3.07 Clayey Silt to Silty Clay ML/CL very stiff 120 10 65 1.51 >10
275 9.0 58.35 1.25  Silty Sand to Sandy Silt SM/ML  medium dense 115 13 81.7 25 67 37

290 95 28.41 243 Sandy Silt to Clayey Silt ML medium dense 115 8 39.3 55 45 34

3.056 10.0 26.05 3.03 Clayey Silt to Silty Clay ML/CL very stiff 120 10 65 1.50 >10
320 105 39.12 223 Sandy Silt to Clayey Silt ML medium dense 115 11 52.6 45 54 35

335 11.0 4231 1.83 Silty Sand to Sandy Silt SM/ML  medium dense 115 9 56.2 40 55 36

350 115 57.81 1.51 Silty Sand to Sandy Silt SM/ML  medium dense 115 13 75.9 30 64 37

365 120 54.26 1.19 Silty Sand to Sandy Silt SM/ML  medium dense 115 12 70.4 30 62 37

380 125 2332 2.58 Clayey Silt to Silty Clay ML/CL very stiff 120 9 65 1.34 >10
395 13.0 11.57 3.20 Silty Clay to Clay CL stiff 125 7 100 0.65 9.59
413 135 29.21 1.93 Sandy Silt to Clayey Silt ML medium dense 115 8 36.5 55 43 34

428 140 37.28 1.57 Silty Sand to Sandy Silt SM/ML  medium dense 115 8 46.1 45 50 35

443 145 3042 2.63 Sandy Silt to Clayey Silt ML medium dense 115 9 37.2 60 43 34

458 150 2793 3.18 Clayey Silt to Silty Clay ML/CL very stiff 120 1 70 1.60 >10
473 155 64.06 1.03 Sand to Silty Sand SP/SM  medium dense 115 12 76.7 25 65 37

488 16.0 68.73 0.89 Sand to Silty Sand SP/SM medium dense 115 12 81.5 25 66 37

503 16,5 46.24 1.63 Silty Sand to Sandy Silt SM/ML  medium dense 115 10 54.3 40 54 36

518 17.0 48.65 1.79 Silty Sand to Sandy Silt SM/ML  medium dense 115 11 56.6 45 56 36

533 175 1878 3.07 Clayey Silt to Silty Clay ML/CL very stiff 120 8 85 1.06 >10
548 18.0  13.37 2.23 Clayey Silt to Silty Clay ML/CL stiff 120 5 90 0.74 >10
565 185  20.20 3.29 Clayey Silt to Silty Clay ML/CL very stiff 120 8 85 1.14 >10
580 19.0 2434 3.80 Silty Clay to Clay CL very stiff 125 14 85 1.39 >10
595 195 26.85 3.93 Silty Clay to Clay CL very stiff 125 15 85 1.53 >10
6.10 20.0 26.04 3.49 Clayey Silt to Silty Clay ML/CL very stiff 120 10 80 1.49 >10
6.25 205 2332 3.38 Clayey Silt to Silty Clay ML/CL very stiff 120 9 85 1.32 >10
640 21.0 17.63 3.03 Clayey Silt to Silty Clay ML/CL stiff 120 7 95 0.99 >10
6.55 215 13.99 2.57 Clayey Silt to Silty Clay ML/CL stiff 120 6 100 0.77 >10
6.70 22.0 19.72 2.00 Sandy Silt to Clayey Silt ML loose 115 6 20.9 80 26 32

6.85 225 13.38 1.62 Clayey Silt to Silty Clay ML/CL stiff 120 5 90 0.74 8.85
7.00 23.0 1261 1.96 Clayey Silt to Silty Clay ML/CL stiff 120 5 100 0.69 7.70
718 235 1317 1.88 Clayey Silt to Silty Clay ML/CL stiff 120 5 100 0.72 8.14
733 240 1317 1.42 Sandy Silt to Clayey Silt ML very loose 115 4 135 90 13 30

748 245 17.60 1.89 Sandy Silt to Clayey Silt ML loose 115 5 17.9 85 22 31

763 250 21.00 2.00 Sandy Silt to Clayey Silt ML loose 115 6 21.2 80 27 32

778 255 1857 2.10 Clayey Silt to Silty Clay ML/CL very stiff 120 7 90 1.04 >10
793 260 20.16 2.07 Sandy Silt to Clayey Silt ML loose 115 6 20.1 85 25 32

8.08 265 21.52 3.17 Clayey Silt to Silty Clay ML/CL very stiff 120 9 95 1.21 >10
823 270 19.54 4.53 Clay CL/CH very stiff 125 16 100 1.09 7.27
838 275 16.35 4.00 Silty Clay to Clay CL stiff 125 9 100 0.90 6.88
853 28.0 2037 4.36 Clay CL/CH very stiff 125 16 100 1.14 7.41
868 285 2568 4.70 Clay CL/CH very stiff 125 21 100 1.45 >10
885 29.0 27.06 4.41 Silty Clay to Clay CL very stiff 125 15 100 1.53 >10
9.00 295 30.63 4.61 Silty Clay to Clay CL very stiff 125 18 95 1.74 >10
9.15 30.0 30.46 5.11 Clay CL/CH very stiff 125 24 100 1.73 >10
9.30 305 30.14 5.50 Clay CL/CH very stiff 125 24 100 1.71 >10
945 31.0 28.51 6.22 Clay CL/CH very stiff 125 23 100 1.61 >10
960 315 21.72 5.01 Clay CL/CH very stiff 125 17 100 1.21 7.00
9.75 320 18.47 1.79 Sandy Silt to Clayey Silt ML very loose 115 5 16.8 95 20 31

990 325 17.81 1.83 Sandy Silt to Clayey Silt ML very loose 115 5 16.1 95 19 31

10.05 33.0 17.05 1.59 Sandy Silt to Clayey Silt ML very loose 115 5 15.4 95 17 30

1020 335 16.36 1.37 Sandy Silt to Clayey Silt ML very loose 115 5 14.7 95 16 30

10.38 340 27.16 3.80 Clayey Silt to Silty Clay ML/CL very stiff 120 11 100 1.53 >10
10.53 345 24.32 5.14 Clay CL/CH very stiff 125 19 100 1.36 7.56
10.68 35.0 28.69 4.09 Silty Clay to Clay CL very stiff 125 16 100 1.62 >10
10.83 355  28.50 3.96 Silty Clay to Clay CcL very stiff 125 16 100 1.60 >10
10.98 36.0 24.81 5.87 Clay CL/CH very stiff 125 20 100 1.39 7.27
11.13 36.5 19.99 565 Clay CL/CH very stiff 125 16 100 1.10 5.00
11.28 37.0 16.80 4.63 Clay CL/CH stiff 125 13 100 0.91 3.74
1143 375 15.21 4.21 Clay CL/CH stiff 125 12 100 0.82 3.21
1158 380 18.88 3.82 Silty Clay to Clay CcL very stiff 125 11 100 1.03 5.53

11.73 385 2141 4.41 Silty Clay to Clay CL very stiff 125 12 100 1.18 6.65




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING: CPT-5
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su

(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
11.88 39.0 22.80 4.25 Silty Clay to Clay CL very stiff 125 13 100 1.26 7.27
12.05 395 22.21 3.63 Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 1.23 9.79
1220 40.0 21.21 3.59 Clayey Silt to Silty Clay ML/CL very stiff 120 8 100 1.17 8.70
1235 405 22.00 3.29 Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 1.21 9.19
1250 410 2238 3.70 Silty Clay to Clay CcL very stiff 125 13 100 1.23 6.54
12.65 415 24.22 3.63 Clayey Silt to Silty Clay ML/CL very stiff 120 10 100 1.34 >10
12.80 42.0 23.39 475  Clay CL/CH very stiff 125 19 100 1.29 5.31
1295 425 21.10 4.49 Clay CL/CH very stiff 125 17 100 1.16 4.37
13.10 43.0 2446 4.64 Clay CL/CH very stiff 125 20 100 1.35 5.42
13.25 435  23.63 5.00 Clay CL/CH very stiff 125 19 100 1.30 5.10
1340 44.0 23.80 545  Clay CL/CH very stiff 125 19 100 1.31 5.10
13.58 445 2044 5.43 Clay CL/CH very stiff 125 16 100 1.1 3.91
13.73 45.0 20.62 4.03 Silty Clay to Clay CcL very stiff 125 12 100 1.12 5.00
13.88 455 22.62 4.24 Silty Clay to Clay CL very stiff 125 13 100 1.24 5.76
14.03 46.0 22.87 5.38 Clay CL/CH very stiff 125 18 100 1.25 4.47
1418 465 2155 4.73 Clay CL/CH very stiff 125 17 100 1.17 4.00
1433 470 2207 3.72 Silty Clay to Clay CcL very stiff 125 13 100 1.20 5.21
1448 475 21.41 3.55 Clayey Silt to Silty Clay ML/CL very stiff 120 9 100 1.17 6.65
14.63 48.0 24.08 455  Clay CL/CH very stiff 125 19 100 1.32 4.47
14.78 485  23.32 4.45 Silty Clay to Clay CL very stiff 125 13 100 1.28 5.42
14.93 49.0 24.03 4.60 Clay CL/CH very stiff 125 19 100 1.32 4.37
15.10 495 29.31 4.48 Silty Clay to Clay CL very stiff 125 17 100 1.63 7.85

1525 50.0  27.58 4.95 Clay CL/CH very stiff 125 22 100 1.52 5.31




CLIENT: Imperial Community College District
PROJECT: Sports Field Improvements - Imperial, CA

LOCATION: See Site and Boring Location Plan

CONE PENETROMETER:

DATE:

Kehoe Testing & Engineering Truck Mounted Electric
Cone with 30 ton reaction weight

5/26/2022

CONE SOUNDING DATA CPT-6

R INTERPRETED SOIL PROFILE Tip Resistance (tsf) Sleeve Friction (tsf) Friction Ratio
3 From Robertson and Campanella (1989
T GROUND ELEVATION +/- 100 200 300 400 O 2 4 6 8 10 2 4 6 8 10
Silty Sand to Sandy Silt SM/ML  very dense 7 > »
Sandy Silt to Clayey Silt ML dense S k\
Clay CL/CH hard / \
7] Clay " hard / 1 \\
] Clay "o very stiff é ( ’—r
5
Silty Sand to Sandy Silt SM/ML  dense v / /
Sand to Silty Sand SP/SM  dense S 1 2
Silty Sand to Sandy Silt ~ SM/ML  dense P { <
Sand to Silty Sand SP/SM  dense \ < <
10 Silty Sand to Sandy Silt SM/ML  medium dense / k ‘\
Sandy Silt to Clayey Silt ML medium dense / { <
Clayey Silt to Silty Clay ML/CL very stiff ; > ?
Sandy Silt to Clayey Silt ML medium dense \ $ S
] Sandy Silt to Clayey Silt "o medium dense / ) S
15 Clayey Silt to Silty Clay ML/CL very stiff ) ) ))
Clayey Silt to Silty Clay " very stiff g Q é
] Clayey Silt to Silty Clay "o very stiff e ) &’
] Clayey Silt to Silty Clay " very stiff ,) ( <§
Clay CL/ICH  stiff ( ( 'S
- “sity clay to Clay cL stiff | § q
Clayey Silt to Silty Clay ML/CL stiff s ( <
Tcayeysittosityclay " v siff ( §
] Clayey Silt to Silty Clay "o very stiff )
“lciayey sitto sty clay stiff ( ( (
2 : Clayey Siltto Silty Clay " " stiff [ ) AN
Clayey Silt to Silty Clay "o stiff L \
Silty Clay to Clay CL very stiff ) )
B Silty Clay to Clay v very stiff ( ( -
Silty Sand to Sandy Silt SM/ML  medium dense R 2 \"')
30 Sandy Silt to Clayey Silt ML medium dense \ '\\_,
Clayey Silt to Silty Clay ML/CL very stiff ( C_
“lciayey sitto sty clay stiff l f
Sandy Silt to Clayey Silt ML loose K C§
Clayey Silt to Silty Clay ML/CL very stiff r
35 Clay CL/ICH  very stiff k ] )
Silty Clay to Clay cL very stiff ( ( <
] Silty Clay to Clay "o very stiff J / </
] Silty Clay to Clay "o very stiff \ K
ey CLICH  very stiff \ \ bS
2 : Silty Clay to Clay CL very stiff ) ) \
Clay CL/CH very stiff { /
ity clay to Clay cL very stiff ( | N
ey CLICH  very stiff ( ( <
B Silty Clay to Clay CL very stiff \ % (
45 : Silty Clay to Clay "o very stiff \ s
Silty Clay to Clay " very stiff ’ } )
] Silty Clay to Clay "o very stiff ) ] k
“sity clay to clay v it ( el -
Clayey Silt to Silty Clay ML/CL stiff L ( <
s _|Sity Clayto Clay cL Very stiff P Y S
55 —
END OF SOUNDING AT 50 ft.
LANDMARK
LE22111 Geo-Enai B-6

gineers and Geologists




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING:  CPT-6
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su

(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
0.15 0.5 50.71 1.46 Silty Sand to Sandy Silt SM/ML very dense 115 11 95.9 30 114 44

030 1.0 43.68 1.64 Silty Sand to Sandy Silt SM/ML very dense 115 10 82.6 35 94 41

045 15 39.87 1.68 Silty Sand to Sandy Silt SM/ML dense 115 9 75.4 40 83 40

060 20 46.30 3.55  Clayey Silt to Silty Clay ML/CL hard 120 19 50 2.72 >10
075 25 43.51 4.92 Silty Clay to Clay CL hard 125 25 65 2.55 >10
093 3.0 38.38 5.69 Clay CL/CH hard 125 31 70 225 >10
1.08 35 37.62 5.73 Clay CL/CH hard 125 30 70 2.20 >10
123 40 32.49 6.78 Clay CL/CH very stiff 125 26 80 1.90 >10
1.38 45 24.91 6.60 Clay CL/CH very stiff 125 20 85 1.45 >10
153 5.0 25.36 4.72 Clay CL/CH very stiff 125 20 75 1.47 >10
168 55 66.95 1.63 Silty Sand to Sandy Silt SM/ML dense 115 15 115.4 30 77 39

183 6.0 66.37 1.13 Silty Sand to Sandy Silt SM/ML dense 115 15 109.6 25 75 39

1.98 6.5 78.74 1.34 Silty Sand to Sandy Silt SM/ML dense 115 17 124.9 25 79 39

213 7.0 82.79 1.33 Sand to Silty Sand SP/SM dense 115 15 126.6 20 79 39

228 75 80.60 1.20 Sand to Silty Sand SP/SM dense 115 15 119.1 20 78 39

245 8.0 72.17 1.46 Silty Sand to Sandy Silt SM/ML dense 115 16 103.2 25 73 38

260 85 81.44 1.13 Sand to Silty Sand SP/SM dense 115 15 114.9 20 77 39

275 9.0 84.28 1.12 Sand to Silty Sand SP/SM dense 115 15 117.3 20 77 39

290 95 79.53 1.12 Sand to Silty Sand SP/SM dense 115 14 109.2 20 75 39

3.05 10.0 50.64 2.43 Sandy Silt to Clayey Silt ML medium dense 115 14 68.6 40 61 37

320 105 39.91 222 Sandy Silt to Clayey Silt ML medium dense 115 11 53.4 45 54 36

335 11.0 29.61 2.50 Sandy Silt to Clayey Silt ML medium dense 115 8 39.2 55 45 34

350 115 2439 2.60 Clayey Silt to Silty Clay ML/CL very stiff 120 10 65 1.40 >10
365 120 2144 2.46 Clayey Silt to Silty Clay ML/CL very stiff 120 9 70 1.23 >10
380 125 24.59 2.28 Sandy Silt to Clayey Silt ML loose 115 7 31.3 60 38 33

395 13.0 53.86 1.70 Silty Sand to Sandy Silt SM/ML  medium dense 115 12 67.8 35 61 37

413 135 66.75 1.79 Silty Sand to Sandy Silt SM/ML  medium dense 115 15 83.2 35 67 37

428 140 33.95 3.66 Clayey Silt to Silty Clay ML/CL very stiff 120 14 65 1.96 >10
443 145 3327 3.43 Clayey Silt to Silty Clay ML/CL very stiff 120 13 65 1.92 >10
458 150 28.02 3.06 Clayey Silt to Silty Clay ML/CL very stiff 120 1 70 1.61 >10
473 155 18.88 2.67 Clayey Silt to Silty Clay ML/CL very stiff 120 8 80 1.07 >10
488 16.0 2598 2.76 Clayey Silt to Silty Clay ML/CL very stiff 120 10 70 1.49 >10
503 16,5 29.79 3.25 Clayey Silt to Silty Clay ML/CL very stiff 120 12 70 1.71 >10
518 17.0 27.09 3.17 Clayey Silt to Silty Clay ML/CL very stiff 120 11 75 1.55 >10
533 175 2449 2.66 Clayey Silt to Silty Clay ML/CL very stiff 120 10 75 1.40 >10
548 18.0 17.60 3.36 Silty Clay to Clay CL stiff 125 10 95 0.99 >10
565 185 1593 4.05  Silty Clay to Clay CL stiff 125 9 100 0.89 >10
580 19.0 15.59 4.25 Clay CL/CH stiff 125 12 100 0.87 7.56
595 195 16.80 3.87 Silty Clay to Clay CL stiff 125 10 100 0.94 >10
6.10 200 17.14 3.95  Silty Clay to Clay CL stiff 125 10 100 0.96 >10
6.25 205 16.11 2.72 Clayey Silt to Silty Clay ML/CL stiff 120 6 95 0.90 >10
640 21.0 1791 3.53 Silty Clay to Clay CL very stiff 125 10 100 1.00 >10
6.55 215 16.77 3.02 Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.94 >10
6.70 220 18.11 2.79 Clayey Silt to Silty Clay ML/CL very stiff 120 7 95 1.01 >10
6.85 225 19.81 3.15 Clayey Silt to Silty Clay ML/CL very stiff 120 8 95 1.1 >10
7.00 23.0 1947 2.66 Clayey Silt to Silty Clay ML/CL very stiff 120 8 90 1.09 >10
718 235 17.56 2.14 Clayey Silt to Silty Clay ML/CL stiff 120 7 90 0.98 >10
733 240 1791 211 Clayey Silt to Silty Clay ML/CL stiff 120 7 90 1.00 >10
748 245 1735 2.37 Clayey Silt to Silty Clay ML/CL stiff 120 7 95 0.97 >10
763 250 16.31 2.09 Clayey Silt to Silty Clay ML/CL stiff 120 7 95 0.90 >10
778 255 1568 273 Clayey Silt to Silty Clay ML/CL stiff 120 6 100 0.87 9.79
793 260 17.18 3.51 Silty Clay to Clay CcL stiff 125 10 100 0.95 7.85
8.08 265 24.19 4.07 Silty Clay to Clay CL very stiff 125 14 100 1.36 >10
823 270 2324 4.29 Silty Clay to Clay CL very stiff 125 13 100 1.31 >10
838 275 19.26 4.25  Silty Clay to Clay CL very stiff 125 11 100 1.07 8.85
853 28.0 19.02 3.73 Silty Clay to Clay CL very stiff 125 11 100 1.06 8.41
8.68 285 2269 3.18 Clayey Silt to Silty Clay ML/CL very stiff 120 9 95 1.27 >10
885 29.0 95.88 0.72 Sand to Silty Sand SP/SM  medium dense 115 17 90.2 25 69 38

9.00 295 8216 1.27 Sand to Silty Sand SP/SM  medium dense 115 15 76.8 35 65 37

9.15 30.0 40.25 3.85  Clayey Silt to Silty Clay ML/CL hard 120 16 80 2.30 >10
9.30 305 1843 3.29 Clayey Silt to Silty Clay ML/CL very stiff 120 7 100 1.02 >10
945 31.0 18.26 273 Clayey Silt to Silty Clay ML/CL very stiff 120 7 100 1.01 9.79
960 315 1749 2.75  Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.96 8.70
975 320 17.11 2.75  Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.94 8.14
990 325 2113 241 Clayey Silt to Silty Clay ML/CL very stiff 120 8 95 1.17 >10
10.05 33.0 29.75 1.86 Sandy Silt to Clayey Silt ML loose 115 9 26.6 75 33 33
1020 335 21.93 2.40 Clayey Silt to Silty Clay ML/CL very stiff 120 9 95 1.22 >10
10.38 34.0 21.89 4.27 Silty Clay to Clay CL very stiff 125 13 100 1.22 8.27
10.53 345 22.31 5.41 Clay CL/CH very stiff 125 18 100 1.24 6.32
10.68 35.0 23.66 5.04 Clay CL/CH very stiff 125 19 100 1.32 6.76
10.83 355  20.99 3.98 Silty Clay to Clay CL very stiff 125 12 100 1.16 713
10.98 36.0 20.99 4.20 Silty Clay to Clay CcL very stiff 125 12 100 1.16 7.00
1113 36,5 2091 4.46 Clay CL/CH very stiff 125 17 100 1.15 5.21
11.28 37.0 17.87 3.81 Silty Clay to Clay CL stiff 125 10 100 0.97 5.10
1143 375 18.64 3.54 Silty Clay to Clay CL very stiff 125 11 100 1.02 5.42
11.58 38.0 22.90 4.28 Silty Clay to Clay CL very stiff 125 13 100 1.27 7.41

11.73 385 24.83 4.98  Clay CL/CH very stiff 125 20 100 1.38 6.43




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: Sports Field Improvements - Imperial, CA Project No: LE22111 Date: 5/26/2022
CONE SOUNDING: CPT-6
Est. GWT (ft): 8 Phi Correlation: 0 0-Schm(78),1-R&C(83),2-PHT(74)

Base Base Avg Avg Est. Est. Rel. Nk: 17
Depth Depth Tip Friction Soil Density or Density SPT Norm. % Dens. Phi Su

(m) (ft) Qc, tsf Ratio, % Classification USCS Consistency (pcf) N(60) Qc1n Fines Dr (%) (deg.) (tsf) OCR
11.88 39.0 28.57 4.77 Clay CL/CH very stiff 125 23 100 1.60 8.00
12.05 39.5 32.07 4.56 Silty Clay to Clay CL very stiff 125 18 100 1.81 >10
1220 40.0 28.75 5.02 Clay CL/CH very stiff 125 23 100 1.61 7.85
1235 405 2445 5.23 Clay CL/CH very stiff 125 20 100 1.36 5.88
1250 41.0 23.83 4.31 Silty Clay to Clay CcL very stiff 125 14 100 1.32 713
12.65 415 23.76 3.97 Silty Clay to Clay CL very stiff 125 14 100 1.31 6.88
12.80 420 2227 4.56 Clay CL/CH very stiff 125 18 100 1.22 4.78
1295 425 19.88 4.71 Clay CL/CH very stiff 125 16 100 1.08 3.91
13.10 43.0 19.02 4.41 Clay CL/CH very stiff 125 15 100 1.03 3.58
13.25 435 2217 4.51 Clay CL/CH very stiff 125 18 100 1.22 4.47
1340 440 27.26 4.26 Silty Clay to Clay CL very stiff 125 16 100 1.51 8.14
13.58 445 31.21 4.70 Silty Clay to Clay CL very stiff 125 18 100 1.75 >10
13.73 45.0 33.01 4.94 Clay CL/CH very stiff 125 26 100 1.85 8.27
13.88 455  31.56 4.84 Silty Clay to Clay CL very stiff 125 18 100 1.76 >10
14.03 46.0 31.24 4.68 Silty Clay to Clay CL very stiff 125 18 100 1.74 9.79
1418 46.5 31.00 4.42 Silty Clay to Clay CL very stiff 125 18 100 1.73 9.39
1433 470 27.05 5.02 Clay CL/CH very stiff 125 22 100 1.50 5.53
1448 475 17.59 4.09 Silty Clay to Clay CL stiff 125 10 100 0.94 3.50
14.63 48.0 14.89 3.09 Clayey Silt to Silty Clay ML/CL stiff 120 6 100 0.78 3.58
14.78 485 1444 2.62 Clayey Silt to Silty Clay ML/CL stiff 120 6 100 0.75 3.35
14.93 49.0 18.19 2.89 Clayey Silt to Silty Clay ML/CL stiff 120 7 100 0.97 4.78
15.10 49.5 2542 3.83 Clayey Silt to Silty Clay ML/CL very stiff 120 10 100 1.40 8.27

1525 50.0  20.47 4.39 Clay CL/CH very stiff 125 16 100 1.10 3.35




Simplified Soil Classification Chart

Geotechnical Parameters from CPT Data:

After Robertson & Campanella (1989)

Equivalent SPT N(60) blow count = Qc/(Qc/N Ratio)

100C3 T - N1(60) = Cn*N(60) Normalized SPT blow count
90 f[ E Cn =1/(p'0)*0.5 < 1.6 max. from Liao & Whitman (1986)
7 N ] p'o = effective overburden pressure (tsf) using unit densities
- - -] - given below and estimated groundwater table.
o
f |00 Dr = Relative density (%) from Jamiolkowski et. al. (1986) relationship
n-'_ ] 3 = -98 +68*log(Qc/p'0"0.5) where Qc, p'o in tonne/sqm
a; n 3 Note: 1 tonne/sqm = 0.1024 tsf, 1 bar =1.0443 tsf
E . Phi = Friction Angle estimated from either:
g ] 1. Roberton & Campanella (1983) chart:
® 10 Phi = 5.3 + 24*(log(Qc/p'0))+3(log(Qc/p'o))"2
;" E 2. Peck, Hansen & Thornburn (1974) N-Phi Correlation
8 3. Schmertman (1978) chart [Phi = 28+0.14*Dr for fine uniform sands]
- Su = undrained shear strength (tsf)
| = (Qc-p'o)/Nk where Nk varies from 10 to 22, 17 for OC clays
I 1 I I ] _ — . .
0 i 2 3 4 5 g OCR = Overconsolidation Ratio estimated from Schmertman (1978)
FRICTION &TIC (%] chart using Su/p'o ratio and estimated normal consolidated Su/p'o
Variation of Qc/N Ratio with Grain Size
10
9 Robertson & Campanella (1985) Relationship X < XX
g .  =m===- Adopted relationship for Imperial Valley N
7 X All Imperial Valley Sites (Est. D50) [ a >>§ § L
6 ® Youd & Bennet )1983) Imperial Valley Sites ’( u
5 B Imperial Valley Sites with Lab D50
4 Eravelly Sand-to Sﬂnd
[ ] Sand
3 Sandto Sty Sand
Silty Sand to Sandy Silt,
2 | Sgndy St t(}% tayey Sift
%Iayey Silt to Silty Clay
1 : Sifty Cfay t6 Clay |
I Clay |
0 T 1
0.0001 0.001 0.01 0.1 1
Note: Assumed Properties and Adopted Qc/N Ratio based on correlations from Imperial Valley, California soils
Table of Soil Types and Assumed Properties
Soil Density R&C Adopted Est. Fines D50 Su
Zone Classification UCS (pcf) Qc/N Qc/N Pl (%) (mm) (tsf)  Consistency
1 Sensitive fine grained ML 120 2 2 NP-15 65-100 0.02 0-0.13  very soft
Organic Material OL/OH 120 1 1 -- -- - 0.13-.25 soft
3 Clay CL/CH 125 1 1.25 25-40+ 90-100 0.002 0.25-0.5 firm
4 Silty Clay to Clay CL 125 1.5 2 15-40 90-100 0.01 0.5-1.0 stiff
5 Clayey Silt to Silty Clay ML/CL 120 2 2.75 25-May ~ 90-100 0.02 1.0-2.0 very stiff
6 Sandy Silt to Clayey Silt ML 115 25 3.5 NP-10 65-100 0.04 >2.0  hard
7 Silty Sand to Sandy Silt SM/ML 115 3 5 NP 35-75 0.075 Dr (%) Relative Density
8 Sand to Silty Sand SP/SM 115 4 NP May-35 0.15 0-15  very loose
9 Sand SP 110 5 6.5 NP 0-5 0.3 15-35 loose
10 Gravelly Sand to Sand SW 115 6 7.5 NP 0-5 0.6 35-65 medium dense
1" Overconsolidated Soil -- 120 1 1 NP 90-100 0.01 65-85 dense
12 Sand to Clayey Sand SP/SC 115 2 2 NP-5 - -—- >85  verydense
Geo-Engineers and Geologists
Plate
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LANDMARK CONSULTANTS, INC.

CLIENT: Imperial Community College District

PROJECT: IVC Sports Facilities Improvements
JOB No.: LE22111
DATE: 06/02/22

ATTERBERG LIMITS (ASTM D4318)

Sample  Liquid Plastic  Plasticity USCS

Sample Depth Limit Limit Index Classification
Location (ft) (LL) (PL) (PI)
CPT-2 0-3 42 18 24 CL
CPT-3 0-3 33 14 19 CL
CPT-6 0-3 35 16 19 CL

PLASTICITY CHART

60 #CPT-2 @ 0-3 ft
ECPT-3 @ 0-3 1t CH /
X %0 ACPT-6 @ 0-3 ft
X
] 40
£
>
x 30
L CL
§ I .
MH or|OH
10
CLiML
ML or|OL
o M M M M M M M M M M M
0 10 20 30 40 50 60 70 80 90 100 110

Liquid Limit, %

120

LANDMARK

Geo-Engineers and Geologists

Atterberg Limits
Test Results
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Particle Size (mm)

SIEVE ANALYSIS HYDROMETER ANALYSIS
Gravel Sand Silt and Clay Fraction
Coarse Fine Coarse | Medium | Fine
™
N
90
\\ 80
\\ 70
\ 60
\ 1\
\\\\ o
N
40
30
20
e CPT-3 @ 0-3 ft.

7| e====CPT-6 @ 0-3 ft. 10

0

100.000 10.000 1.000 0.100 0.010 0.001

Percent Passing by Weight

Project No.: LE22111

Grain Size Analysis
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LANDMARK CONSULTANTS, INC.

CLIENT: Imperial Community College District

PROJECT: IVC Sports Facilities Improvements
JOB No.: LE22111
DATE: 06/02/22

CHEMICAL ANALYSIS

Boring: CPT-2 CPT-3 CPT-6 Caltrans
Sample Depth, ft: 0-3 0-3 0-3 Method
pH: 6.11 6.10 6.06 643
Electrical Conductivity (mmhos): -- -- -- 424
Resistivity (ohm-cm): 120 510 290 643
Chloride (Cl), ppm: 4,540 220 1,360 422
Sulfate (SO4), ppm: 8,514 1,764 2,004 M7
General Guidelines for Soil Corrosivity
Material Chemical Range Degree of
Affected Agent of Values Corrosivity
Concrete Soluble 0-1,000 Low
Sulfates 1,000 - 2,000 Moderate
(ppm) 2,000 - 20,000 Severe
> 20,000 Very Severe
Normal Soluble 0-200 Low
Grade Chlorides 200 - 700 Moderate
Steel (ppm) 700 - 1,500 Severe
> 1,500 Very Severe
Normal Resistivity 1-1,000 Very Severe
Grade (ohm-cm) 1,000 - 2,000 Severe
Steel 2,000 - 10,000 Moderate
> 10,000 Low
LADMIAK Selected Chemical Plate
Geo-Engineers and Geologists
Test Results c-3
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Landmark Consultants, Inc.
AN]] ARK 780 N. 4th Street
El Centro, CA 92243

LIQUEFACTION ANALYSIS REPORT

Project title : IVC Sports Field Improvements Location : Imperial, CA
CPT file : CPT-1
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 8.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 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,;:  7.00 Ic cut-off value: 2.55 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  1.02 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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:'__,.—F"'""-’ : Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
k No Liq uefaction [ Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
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Qtn, cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Landmark Consultants, Inc

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,;:  7.00

Peak ground acceleration: 1.02

Depth to water table (insitu): 8.00 ft
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Limit depth applied:
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SBT legend
[l 1. Sensitive fine grained [Il] 4. Clayey silt to silty [] 7. Gravely sand to sand
[ 2. Organic material [] 5. Silty sand to sandy sitt  [[] 8. Very stiff sand to

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

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 5/31/2022, 1:49:07 PM

Project file:



This software is licensed to: Landmark Consultants, Inc CPT name: CPT-1

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
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50 100 1 2 3 4 0 0.5 1 1.5 2 0 1 2 3 4 5 6 0 0.05 0.1 015 0.2
qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
Qe Total cone resistance (cone resistance qc corrected for pore water effects)
I 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 Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
8.01 108.69 2.00 0.00 1.00 0.00 8.08 106.70 2.00 0.00 1.00 0.00
8.14 103.93 2.00 0.00 1.00 0.00 8.21 101.18 2.00 0.00 1.00 0.00
8.29 98.27 2.00 0.00 1.00 0.00 8.34 95.09 2.00 0.00 1.00 0.00
8.40 91.72 2.00 0.00 1.00 0.00 8.48 89.10 2.00 0.00 1.00 0.00
8.54 87.55 2.00 0.00 1.00 0.00 8.63 86.93 2.00 0.00 1.00 0.00
8.68 86.92 2.00 0.00 1.00 0.00 8.74 87.77 2.00 0.00 1.00 0.00
8.83 88.95 2.00 0.00 1.00 0.00 8.88 90.26 2.00 0.00 1.00 0.00
8.93 93.26 2.00 0.00 1.00 0.00 9.02 97.31 2.00 0.00 1.00 0.00
9.08 101.18 2.00 0.00 1.00 0.00 9.13 102.60 2.00 0.00 1.00 0.00
9.20 101.79 2.00 0.00 1.00 0.00 9.27 100.16 2.00 0.00 1.00 0.00
9.32 99.04 2.00 0.00 1.00 0.00 9.41 98.76 2.00 0.00 1.00 0.00
9.46 98.70 2.00 0.00 1.00 0.00 9.52 98.82 2.00 0.00 1.00 0.00
9.60 99.26 2.00 0.00 1.00 0.00 9.65 100.41 2.00 0.00 1.00 0.00
9.72 101.87 2.00 0.00 1.00 0.00 9.79 102.96 2.00 0.00 1.00 0.00
9.85 103.52 2.00 0.00 1.00 0.00 9.91 103.64 2.00 0.00 1.00 0.00
9.97 103.67 2.00 0.00 1.00 0.00 10.05 103.60 2.00 0.00 1.00 0.00
10.11 103.53 2.00 0.00 1.00 0.00 10.21 103.47 2.00 0.00 1.00 0.00
10.25 103.20 2.00 0.00 1.00 0.00 10.31 103.30 2.00 0.00 1.00 0.00
10.39 104.24 2.00 0.00 1.00 0.00 10.45 105.99 2.00 0.00 1.00 0.00
10.51 109.10 2.00 0.00 1.00 0.00 10.60 112.52 2.00 0.00 1.00 0.00
10.63 118.69 2.00 0.00 1.00 0.00 10.70 127.32 2.00 0.00 1.00 0.00
10.77 136.40 2.00 0.00 1.00 0.00 10.84 143.35 2.00 0.00 1.00 0.00
10.90 148.15 2.00 0.00 1.00 0.00 10.97 151.96 2.00 0.00 1.00 0.00
11.06 154.53 2.00 0.00 1.00 0.00 11.09 154.72 2.00 0.00 1.00 0.00
11.17 153.36 2.00 0.00 1.00 0.00 11.25 151.72 2.00 0.00 1.00 0.00
11.29 149.34 2.00 0.00 1.00 0.00 11.37 146.79 2.00 0.00 1.00 0.00
11.42 143.62 2.00 0.00 1.00 0.00 11.50 141.40 2.00 0.00 1.00 0.00
11.55 139.07 2.00 0.00 1.00 0.00 11.65 137.31 2.00 0.00 1.00 0.00
11.69 136.47 2.00 0.00 1.00 0.00 11.75 138.30 2.00 0.00 1.00 0.00
11.84 141.39 2.00 0.00 1.00 0.00 11.89 143.94 2.00 0.00 1.00 0.00
11.95 143.54 2.00 0.00 1.00 0.00 12.04 141.44 2.00 0.00 1.00 0.00
12.08 136.84 2.00 0.00 1.00 0.00 12.15 127.38 2.00 0.00 1.00 0.00
12.24 118.76 2.00 0.00 1.00 0.00 12.28 114.47 2.00 0.00 1.00 0.00
12.34 114.97 2.00 0.00 1.00 0.00 12.44 115.81 2.00 0.00 1.00 0.00
12.48 117.47 2.00 0.00 1.00 0.00 12.57 119.97 2.00 0.00 1.00 0.00
12.63 123.29 2.00 0.00 1.00 0.00 12.69 124.17 2.00 0.00 1.00 0.00
12.73 122.02 2.00 0.00 1.00 0.00 12.83 118.05 2.00 0.00 1.00 0.00
12.88 110.80 2.00 0.00 1.00 0.00 12.97 105.08 2.00 0.00 1.00 0.00
13.02 100.17 2.00 0.00 1.00 0.00 13.08 98.72 2.00 0.00 1.00 0.00
13.13 98.70 2.00 0.00 1.00 0.00 13.22 99.44 2.00 0.00 1.00 0.00
13.28 100.40 2.00 0.00 1.00 0.00 13.32 100.26 2.00 0.00 1.00 0.00
13.42 100.07 2.00 0.00 1.00 0.00 13.47 100.80 2.00 0.00 1.00 0.00
13.52 103.04 2.00 0.00 1.00 0.00 13.61 105.55 2.00 0.00 1.00 0.00
13.67 107.67 2.00 0.00 1.00 0.00 13.71 108.93 2.00 0.00 1.00 0.00
13.81 109.87 2.00 0.00 1.00 0.00 13.86 110.46 2.00 0.00 1.00 0.00
13.91 110.22 2.00 0.00 1.00 0.00 13.99 109.31 2.00 0.00 1.00 0.00
14.06 108.42 2.00 0.00 1.00 0.00 14.11 107.84 2.00 0.00 1.00 0.00
14.19 106.91 2.00 0.00 1.00 0.00 14.25 105.70 2.00 0.00 1.00 0.00
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This software is licensed to: Landmark Consultants, Inc CPT name: CPT-1

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

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
14.31 105.01 2.00 0.00 1.00 0.00 14.38 104.77 2.00 0.00 1.00 0.00
14.45 105.57 2.00 0.00 1.00 0.00 14.51 106.67 0.21 2.22 1.00 0.02
14.59 108.48 0.22 2.19 1.00 0.02 14.65 110.70 2.00 0.00 1.00 0.00
14.70 113.38 2.00 0.00 1.00 0.00 14.79 115.70 2.00 0.00 1.00 0.00
14.84 114.89 2.00 0.00 1.00 0.00 14.90 106.17 2.00 0.00 1.00 0.00
15.00 95.78 2.00 0.00 1.00 0.00 15.03 87.96 2.00 0.00 1.00 0.00
15.10 88.66 2.00 0.00 1.00 0.00 15.20 90.25 2.00 0.00 1.00 0.00
15.25 91.20 2.00 0.00 1.00 0.00 15.29 91.24 2.00 0.00 1.00 0.00
15.36 90.98 2.00 0.00 1.00 0.00 15.44 91.51 2.00 0.00 1.00 0.00
15.52 92.40 2.00 0.00 1.00 0.00 15.55 93.45 2.00 0.00 1.00 0.00
15.64 94.02 2.00 0.00 1.00 0.00 15.69 94.56 2.00 0.00 1.00 0.00
15.78 95.04 2.00 0.00 1.00 0.00 15.84 95.37 2.00 0.00 1.00 0.00
15.88 94.73 2.00 0.00 1.00 0.00 15.98 93.26 2.00 0.00 1.00 0.00
16.03 91.13 2.00 0.00 1.00 0.00 16.08 89.64 2.00 0.00 1.00 0.00
16.17 88.55 2.00 0.00 1.00 0.00 16.23 87.87 2.00 0.00 1.00 0.00
16.28 89.67 2.00 0.00 1.00 0.00 16.37 93.39 2.00 0.00 1.00 0.00
16.43 99.02 2.00 0.00 1.00 0.00 16.48 103.54 2.00 0.00 1.00 0.00
16.55 106.28 2.00 0.00 1.00 0.00 16.62 107.23 2.00 0.00 1.00 0.00
16.67 108.10 2.00 0.00 1.00 0.00 16.75 109.97 0.21 2.16 1.00 0.02
16.82 112.39 0.22 2.12 1.00 0.02 16.87 113.94 0.23 2.10 1.00 0.01
16.96 114.56 0.23 2.09 1.00 0.02 17.01 116.57 0.23 2.06 1.00 0.01
17.07 119.90 2.00 0.00 1.00 0.00 17.16 122.98 2.00 0.00 1.00 0.00
17.19 122.55 2.00 0.00 1.00 0.00 17.26 119.12 2.00 0.00 1.00 0.00
17.36 115.63 2.00 0.00 1.00 0.00 17.40 114.95 2.00 0.00 1.00 0.00
17.46 116.92 2.00 0.00 1.00 0.00 17.52 120.72 2.00 0.00 1.00 0.00
17.61 124.25 0.26 1.96 1.00 0.02 17.65 127.44 0.28 1.92 1.00 0.01
17.73 130.43 0.29 1.88 1.00 0.02 17.78 135.56 0.32 1.82 1.00 0.01
17.87 140.01 0.34 1.77 1.00 0.02 17.92 142.77 0.36 1.74 1.00 0.01
17.98 142.87 0.36 1.74 1.00 0.01 18.07 142.03 0.35 1.75 1.00 0.02
18.14 140.16 2.00 0.00 1.00 0.00 18.19 137.42 2.00 0.00 1.00 0.00
18.25 133.26 2.00 0.00 1.00 0.00 18.32 131.13 2.00 0.00 1.00 0.00
18.38 131.88 2.00 0.00 1.00 0.00 18.45 134.52 2.00 0.00 1.00 0.00
18.54 137.03 2.00 0.00 1.00 0.00 18.59 137.25 2.00 0.00 1.00 0.00
18.64 133.43 2.00 0.00 1.00 0.00 18.73 127.61 2.00 0.00 1.00 0.00
18.79 118.26 2.00 0.00 1.00 0.00 18.84 108.07 2.00 0.00 1.00 0.00
18.92 96.77 2.00 0.00 1.00 0.00 18.98 89.54 2.00 0.00 1.00 0.00
19.03 85.09 2.00 0.00 1.00 0.00 19.13 82.96 2.00 0.00 1.00 0.00
19.19 82.49 2.00 0.00 1.00 0.00 19.23 81.12 2.00 0.00 1.00 0.00
19.32 80.90 2.00 0.00 1.00 0.00 19.38 82.88 2.00 0.00 1.00 0.00
19.44 86.92 2.00 0.00 1.00 0.00 19.49 90.09 2.00 0.00 1.00 0.00
19.58 91.16 2.00 0.00 1.00 0.00 19.63 91.50 2.00 0.00 1.00 0.00
19.69 92.90 2.00 0.00 1.00 0.00 19.76 95.53 2.00 0.00 1.00 0.00
19.82 98.38 2.00 0.00 1.00 0.00 19.90 100.13 2.00 0.00 1.00 0.00
19.99 100.00 2.00 0.00 1.00 0.00 20.04 98.99 2.00 0.00 1.00 0.00
20.08 95.93 2.00 0.00 1.00 0.00 20.16 92.29 2.00 0.00 1.00 0.00
20.23 89.61 2.00 0.00 1.00 0.00 20.29 88.41 2.00 0.00 1.00 0.00
20.34 86.91 2.00 0.00 1.00 0.00 20.44 84.71 2.00 0.00 1.00 0.00
20.49 82.86 2.00 0.00 1.00 0.00 20.54 85.14 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
20.63 89.70 2.00 0.00 1.00 0.00 20.68 96.73 2.00 0.00 1.00 0.00
20.78 100.83 2.00 0.00 1.00 0.00 20.82 104.02 2.00 0.00 1.00 0.00
20.87 104.72 2.00 0.00 1.00 0.00 20.93 105.24 2.00 0.00 1.00 0.00
21.03 104.66 2.00 0.00 1.00 0.00 21.08 101.84 2.00 0.00 1.00 0.00
21.13 96.15 2.00 0.00 1.00 0.00 21.23 88.91 2.00 0.00 1.00 0.00
21.27 81.04 2.00 0.00 1.00 0.00 21.37 77.32 2.00 0.00 1.00 0.00
21.42 75.77 2.00 0.00 1.00 0.00 21.47 76.98 2.00 0.00 1.00 0.00
21.52 80.95 2.00 0.00 1.00 0.00 21.62 86.03 2.00 0.00 1.00 0.00
21.67 90.42 2.00 0.00 1.00 0.00 21.72 92.98 2.00 0.00 1.00 0.00
21.81 94.04 2.00 0.00 1.00 0.00 21.87 95.00 2.00 0.00 1.00 0.00
21.94 95.22 2.00 0.00 1.00 0.00 21.99 95.60 2.00 0.00 1.00 0.00
22.07 95.08 2.00 0.00 1.00 0.00 22.14 93.30 2.00 0.00 1.00 0.00
22.21 91.18 2.00 0.00 1.00 0.00 22.25 89.30 2.00 0.00 1.00 0.00
22.32 88.07 2.00 0.00 1.00 0.00 22.38 86.71 2.00 0.00 1.00 0.00
22.45 84.85 2.00 0.00 1.00 0.00 22.56 83.06 2.00 0.00 1.00 0.00
22.58 81.67 2.00 0.00 1.00 0.00 22.65 81.41 2.00 0.00 1.00 0.00
22.71 81.81 2.00 0.00 1.00 0.00 22.78 83.87 2.00 0.00 1.00 0.00
22.85 86.01 2.00 0.00 1.00 0.00 22.91 88.70 2.00 0.00 1.00 0.00
22.97 93.34 2.00 0.00 1.00 0.00 23.05 97.96 2.00 0.00 1.00 0.00
23.11 105.11 2.00 0.00 1.00 0.00 23.19 110.55 2.00 0.00 1.00 0.00
23.25 115.70 2.00 0.00 1.00 0.00 23.31 117.12 2.00 0.00 1.00 0.00
23.37 115.83 2.00 0.00 1.00 0.00 23.45 112.74 2.00 0.00 1.00 0.00
23.51 107.31 2.00 0.00 1.00 0.00 23.59 101.34 2.00 0.00 1.00 0.00
23.63 95.07 2.00 0.00 1.00 0.00 23.70 89.45 2.00 0.00 1.00 0.00
23.80 85.11 2.00 0.00 1.00 0.00 23.83 82.74 2.00 0.00 1.00 0.00
23.89 82.61 2.00 0.00 1.00 0.00 24.00 82.44 2.00 0.00 1.00 0.00
24.04 82.46 2.00 0.00 1.00 0.00 24.10 82.51 2.00 0.00 1.00 0.00
24.15 82.12 2.00 0.00 1.00 0.00 24.25 81.31 2.00 0.00 1.00 0.00
24.30 80.19 2.00 0.00 1.00 0.00 24.39 78.48 2.00 0.00 1.00 0.00
24.44 76.58 2.00 0.00 1.00 0.00 24.49 73.91 2.00 0.00 1.00 0.00
24.58 71.28 2.00 0.00 1.00 0.00 24.64 68.21 2.00 0.00 1.00 0.00
24.69 65.22 2.00 0.00 1.00 0.00 24.74 62.68 2.00 0.00 1.00 0.00
24.81 60.74 2.00 0.00 1.00 0.00 24.89 59.57 2.00 0.00 1.00 0.00
24.93 58.58 2.00 0.00 1.00 0.00 25.02 57.73 2.00 0.00 1.00 0.00
25.08 56.94 2.00 0.00 1.00 0.00 25.14 56.90 2.00 0.00 1.00 0.00
25.21 57.62 2.00 0.00 1.00 0.00 25.28 58.78 2.00 0.00 1.00 0.00
25.33 60.03 2.00 0.00 1.00 0.00 25.41 61.14 2.00 0.00 1.00 0.00
25.47 62.93 2.00 0.00 1.00 0.00 25.53 64.85 2.00 0.00 1.00 0.00
25.61 66.43 2.00 0.00 1.00 0.00 25.67 67.08 2.00 0.00 1.00 0.00
25.72 66.86 2.00 0.00 1.00 0.00 25.82 66.51 2.00 0.00 1.00 0.00
25.86 66.25 2.00 0.00 1.00 0.00 25.92 65.69 2.00 0.00 1.00 0.00
26.02 64.71 2.00 0.00 1.00 0.00 26.05 63.12 2.00 0.00 1.00 0.00
26.15 62.23 2.00 0.00 1.00 0.00 26.21 61.97 2.00 0.00 1.00 0.00
26.25 62.40 2.00 0.00 1.00 0.00 26.32 62.58 2.00 0.00 1.00 0.00
26.40 62.48 2.00 0.00 1.00 0.00 26.45 62.85 2.00 0.00 1.00 0.00
26.51 64.16 2.00 0.00 1.00 0.00 26.60 65.90 2.00 0.00 1.00 0.00
26.66 67.50 2.00 0.00 1.00 0.00 26.72 69.29 2.00 0.00 1.00 0.00
26.81 70.91 2.00 0.00 1.00 0.00 26.85 72.17 2.00 0.00 1.00 0.00
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Project file:



This software is licensed to: Landmark Consultants, Inc CPT name: CPT-1

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

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
26.91 71.81 2.00 0.00 1.00 0.00 27.00 70.81 2.00 0.00 1.00 0.00
27.04 70.19 2.00 0.00 1.00 0.00 27.11 71.88 2.00 0.00 1.00 0.00
27.17 75.20 2.00 0.00 1.00 0.00 27.24 79.22 2.00 0.00 1.00 0.00
27.30 82.70 2.00 0.00 1.00 0.00 27.38 85.78 2.00 0.00 1.00 0.00
27.44 88.50 2.00 0.00 1.00 0.00 27.51 91.70 2.00 0.00 1.00 0.00
27.59 94.63 2.00 0.00 1.00 0.00 27.64 97.07 2.00 0.00 1.00 0.00
27.69 98.78 2.00 0.00 1.00 0.00 27.79 100.19 2.00 0.00 1.00 0.00
27.84 101.48 2.00 0.00 1.00 0.00 27.94 101.87 2.00 0.00 1.00 0.00
27.96 102.06 2.00 0.00 1.00 0.00 28.02 102.02 2.00 0.00 1.00 0.00
28.09 102.91 2.00 0.00 1.00 0.00 28.18 104.24 2.00 0.00 1.00 0.00
28.23 105.61 2.00 0.00 1.00 0.00 28.28 106.12 2.00 0.00 1.00 0.00
28.36 106.89 2.00 0.00 1.00 0.00 28.44 108.41 2.00 0.00 1.00 0.00
28.49 111.40 2.00 0.00 1.00 0.00 28.58 113.93 2.00 0.00 1.00 0.00
28.61 119.24 2.00 0.00 1.00 0.00 28.72 123.60 2.00 0.00 1.00 0.00
28.78 128.05 2.00 0.00 1.00 0.00 28.83 129.63 2.00 0.00 1.00 0.00
28.88 130.68 2.00 0.00 1.00 0.00 28.97 130.94 2.00 0.00 1.00 0.00
29.02 130.40 2.00 0.00 1.00 0.00 29.08 128.43 2.00 0.00 1.00 0.00
29.17 125.58 2.00 0.00 1.00 0.00 29.22 121.81 2.00 0.00 1.00 0.00
29.29 117.99 2.00 0.00 1.00 0.00 29.36 114.27 2.00 0.00 1.00 0.00
29.41 111.49 2.00 0.00 1.00 0.00 29.47 109.14 2.00 0.00 1.00 0.00
29.56 106.81 2.00 0.00 1.00 0.00 29.62 104.31 2.00 0.00 1.00 0.00
29.66 101.55 2.00 0.00 1.00 0.00 29.75 98.99 2.00 0.00 1.00 0.00
29.79 96.27 2.00 0.00 1.00 0.00 29.86 94.07 2.00 0.00 1.00 0.00
29.94 91.93 2.00 0.00 1.00 0.00 29.99 90.10 2.00 0.00 1.00 0.00
30.05 89.17 2.00 0.00 1.00 0.00 30.16 88.84 2.00 0.00 1.00 0.00
30.20 88.76 2.00 0.00 1.00 0.00 30.25 88.75 2.00 0.00 1.00 0.00
30.34 89.41 2.00 0.00 1.00 0.00 30.39 91.86 2.00 0.00 1.00 0.00
30.45 94.68 2.00 0.00 1.00 0.00 30.55 96.77 2.00 0.00 1.00 0.00
30.59 98.30 2.00 0.00 1.00 0.00 30.65 100.43 2.00 0.00 1.00 0.00
30.73 102.54 2.00 0.00 1.00 0.00 30.79 103.83 2.00 0.00 1.00 0.00
30.85 102.69 2.00 0.00 1.00 0.00 30.92 100.22 2.00 0.00 1.00 0.00
30.98 98.05 2.00 0.00 1.00 0.00 31.04 98.85 2.00 0.00 1.00 0.00
31.11 101.81 2.00 0.00 1.00 0.00 31.18 105.59 2.00 0.00 1.00 0.00
31.24 107.17 2.00 0.00 1.00 0.00 31.33 107.31 2.00 0.00 1.00 0.00
31.39 106.11 2.00 0.00 1.00 0.00 31.43 104.77 2.00 0.00 1.00 0.00
31.51 105.02 2.00 0.00 1.00 0.00 31.59 105.59 2.00 0.00 1.00 0.00
31.64 106.34 2.00 0.00 1.00 0.00 31.69 104.91 2.00 0.00 1.00 0.00
31.77 104.26 2.00 0.00 1.00 0.00 31.84 104.28 2.00 0.00 1.00 0.00
31.93 105.04 2.00 0.00 1.00 0.00 31.98 104.49 2.00 0.00 1.00 0.00
32.03 102.40 2.00 0.00 1.00 0.00 32.12 99.54 2.00 0.00 1.00 0.00
32.18 96.60 2.00 0.00 1.00 0.00 32.23 94.10 2.00 0.00 1.00 0.00
32.32 91.79 2.00 0.00 1.00 0.00 32.38 90.12 2.00 0.00 1.00 0.00
32.42 89.39 2.00 0.00 1.00 0.00 32.52 88.91 2.00 0.00 1.00 0.00
32.57 87.84 2.00 0.00 1.00 0.00 32.62 85.59 2.00 0.00 1.00 0.00
32.72 81.72 2.00 0.00 1.00 0.00 32.77 77.25 2.00 0.00 1.00 0.00
32.81 72.82 2.00 0.00 1.00 0.00 32.92 69.58 2.00 0.00 1.00 0.00
32.95 68.25 2.00 0.00 1.00 0.00 33.01 68.24 2.00 0.00 1.00 0.00
33.09 67.71 2.00 0.00 1.00 0.00 33.15 65.92 2.00 0.00 1.00 0.00
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This software is licensed to: Landmark Consultants, Inc CPT name: CPT-1

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

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
33.21 64.82 2.00 0.00 1.00 0.00 33.31 64.58 2.00 0.00 1.00 0.00
33.35 66.01 2.00 0.00 1.00 0.00 33.41 68.52 2.00 0.00 1.00 0.00
33.51 71.11 2.00 0.00 1.00 0.00 33.54 73.76 2.00 0.00 1.00 0.00
33.61 77.20 2.00 0.00 1.00 0.00 33.70 80.90 2.00 0.00 1.00 0.00
33.74 85.15 2.00 0.00 1.00 0.00 33.80 88.63 2.00 0.00 1.00 0.00
33.87 92.59 2.00 0.00 1.00 0.00 33.94 97.07 2.00 0.00 1.00 0.00
34.01 101.91 2.00 0.00 1.00 0.00 34.06 108.14 2.00 0.00 1.00 0.00
34.15 113.17 2.00 0.00 1.00 0.00 34.19 116.31 2.00 0.00 1.00 0.00
34.29 116.21 2.00 0.00 1.00 0.00 34.35 114.76 2.00 0.00 1.00 0.00
34.39 111.85 2.00 0.00 1.00 0.00 34.49 108.53 2.00 0.00 1.00 0.00
34.54 104.69 2.00 0.00 1.00 0.00 34.59 99.10 2.00 0.00 1.00 0.00
34.68 94.06 2.00 0.00 1.00 0.00 34.74 91.22 2.00 0.00 1.00 0.00
34.79 95.14 2.00 0.00 1.00 0.00 34.89 99.85 2.00 0.00 1.00 0.00
34.94 104.00 2.00 0.00 1.00 0.00 34.98 106.26 2.00 0.00 1.00 0.00
35.05 107.66 2.00 0.00 1.00 0.00 35.12 108.32 2.00 0.00 1.00 0.00
35.18 108.28 2.00 0.00 1.00 0.00 35.26 107.78 2.00 0.00 1.00 0.00
35.30 106.88 2.00 0.00 1.00 0.00 35.37 105.86 2.00 0.00 1.00 0.00
35.45 104.80 2.00 0.00 1.00 0.00 35.51 104.11 2.00 0.00 1.00 0.00
35.57 103.92 2.00 0.00 1.00 0.00 35.64 104.43 2.00 0.00 1.00 0.00
35.70 105.75 2.00 0.00 1.00 0.00 35.77 107.99 2.00 0.00 1.00 0.00
35.86 110.60 2.00 0.00 1.00 0.00 35.93 113.07 2.00 0.00 1.00 0.00
35.96 115.51 2.00 0.00 1.00 0.00 36.03 118.40 2.00 0.00 1.00 0.00
36.11 122.36 2.00 0.00 1.00 0.00 36.16 126.55 2.00 0.00 1.00 0.00
36.24 129.88 2.00 0.00 1.00 0.00 36.31 132.18 2.00 0.00 1.00 0.00
36.35 133.81 2.00 0.00 1.00 0.00 36.45 134.74 2.00 0.00 1.00 0.00
36.51 134.89 2.00 0.00 1.00 0.00 36.55 133.28 2.00 0.00 1.00 0.00
36.65 130.63 2.00 0.00 1.00 0.00 36.71 127.47 2.00 0.00 1.00 0.00
36.75 123.38 2.00 0.00 1.00 0.00 36.85 119.61 2.00 0.00 1.00 0.00
36.88 115.46 2.00 0.00 1.00 0.00 36.95 112.54 2.00 0.00 1.00 0.00
37.04 110.05 2.00 0.00 1.00 0.00 37.09 109.15 2.00 0.00 1.00 0.00
37.14 109.76 2.00 0.00 1.00 0.00 37.21 111.14 2.00 0.00 1.00 0.00
37.29 113.15 2.00 0.00 1.00 0.00 37.34 116.54 2.00 0.00 1.00 0.00
37.43 120.26 2.00 0.00 1.00 0.00 37.48 124.42 2.00 0.00 1.00 0.00
37.54 127.88 2.00 0.00 1.00 0.00 37.64 130.39 2.00 0.00 1.00 0.00
37.68 132.11 2.00 0.00 1.00 0.00 37.74 132.94 2.00 0.00 1.00 0.00
37.81 133.83 2.00 0.00 1.00 0.00 37.90 134.18 2.00 0.00 1.00 0.00
37.94 133.74 2.00 0.00 1.00 0.00 38.00 132.18 2.00 0.00 1.00 0.00
38.09 130.28 2.00 0.00 1.00 0.00 38.13 128.28 2.00 0.00 1.00 0.00
38.21 126.94 2.00 0.00 1.00 0.00 38.27 125.98 2.00 0.00 1.00 0.00
38.33 126.13 2.00 0.00 1.00 0.00 38.42 126.92 2.00 0.00 1.00 0.00
38.48 128.37 2.00 0.00 1.00 0.00 38.54 130.06 2.00 0.00 1.00 0.00
38.59 131.68 2.00 0.00 1.00 0.00 38.68 132.57 2.00 0.00 1.00 0.00
38.72 132.90 2.00 0.00 1.00 0.00 38.78 132.43 2.00 0.00 1.00 0.00
38.86 131.70 2.00 0.00 1.00 0.00 38.92 128.41 2.00 0.00 1.00 0.00
39.02 125.42 2.00 0.00 1.00 0.00 39.08 122.76 2.00 0.00 1.00 0.00
39.12 122.71 2.00 0.00 1.00 0.00 39.20 122.26 2.00 0.00 1.00 0.00
39.25 121.56 2.00 0.00 1.00 0.00 39.31 120.39 2.00 0.00 1.00 0.00
39.38 118.53 2.00 0.00 1.00 0.00 39.44 116.55 2.00 0.00 1.00 0.00
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This software is licensed to: Landmark Consultants, Inc CPT name: CPT-1

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

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
39.51 114.30 2.00 0.00 1.00 0.00 39.59 112.37 2.00 0.00 1.00 0.00
39.64 110.26 2.00 0.00 1.00 0.00 39.70 108.21 2.00 0.00 1.00 0.00
39.78 106.22 2.00 0.00 1.00 0.00 39.86 104.84 2.00 0.00 1.00 0.00
39.92 104.32 2.00 0.00 1.00 0.00 40.01 104.13 2.00 0.00 1.00 0.00
40.03 103.92 2.00 0.00 1.00 0.00 40.10 103.91 2.00 0.00 1.00 0.00
40.17 104.19 2.00 0.00 1.00 0.00 40.24 104.73 2.00 0.00 1.00 0.00
40.31 105.33 2.00 0.00 1.00 0.00 40.36 105.77 2.00 0.00 1.00 0.00
40.43 105.94 2.00 0.00 1.00 0.00 40.51 105.73 2.00 0.00 1.00 0.00
40.55 104.89 2.00 0.00 1.00 0.00 40.64 103.90 2.00 0.00 1.00 0.00
40.69 102.94 2.00 0.00 1.00 0.00 40.76 102.65 2.00 0.00 1.00 0.00
40.83 102.69 2.00 0.00 1.00 0.00 40.90 102.96 2.00 0.00 1.00 0.00
40.95 103.11 2.00 0.00 1.00 0.00 41.02 103.07 2.00 0.00 1.00 0.00
41.09 102.98 2.00 0.00 1.00 0.00 41.14 102.92 2.00 0.00 1.00 0.00
41.24 102.53 2.00 0.00 1.00 0.00 41.29 101.68 2.00 0.00 1.00 0.00
41.34 100.52 2.00 0.00 1.00 0.00 41.44 99.61 2.00 0.00 1.00 0.00
41.49 99.31 2.00 0.00 1.00 0.00 41.54 99.41 2.00 0.00 1.00 0.00
41.63 99.28 2.00 0.00 1.00 0.00 41.69 98.94 2.00 0.00 1.00 0.00
41.77 98.95 2.00 0.00 1.00 0.00 41.82 99.58 2.00 0.00 1.00 0.00
41.88 100.71 2.00 0.00 1.00 0.00 41.93 102.20 2.00 0.00 1.00 0.00
42.02 103.74 2.00 0.00 1.00 0.00 42.08 106.17 2.00 0.00 1.00 0.00
42.13 108.13 2.00 0.00 1.00 0.00 42.21 109.23 2.00 0.00 1.00 0.00
42.27 108.78 2.00 0.00 1.00 0.00 42.33 107.37 2.00 0.00 1.00 0.00
42.42 105.99 2.00 0.00 1.00 0.00 42.48 105.39 2.00 0.00 1.00 0.00
42.52 105.57 2.00 0.00 1.00 0.00 42.62 106.09 2.00 0.00 1.00 0.00
42.67 106.67 2.00 0.00 1.00 0.00 42.72 107.92 2.00 0.00 1.00 0.00
42.82 109.11 2.00 0.00 1.00 0.00 42.85 110.52 2.00 0.00 1.00 0.00
42.91 111.20 2.00 0.00 1.00 0.00 42.99 111.39 2.00 0.00 1.00 0.00
43.06 110.57 2.00 0.00 1.00 0.00 43.11 108.87 2.00 0.00 1.00 0.00
43.21 107.33 2.00 0.00 1.00 0.00 43.25 106.40 2.00 0.00 1.00 0.00
43.31 106.27 2.00 0.00 1.00 0.00 43.40 106.09 2.00 0.00 1.00 0.00
43.44 105.66 2.00 0.00 1.00 0.00 43.51 104.94 2.00 0.00 1.00 0.00
43.61 104.06 2.00 0.00 1.00 0.00 43.64 103.04 2.00 0.00 1.00 0.00
43.70 101.54 2.00 0.00 1.00 0.00 43.80 99.91 2.00 0.00 1.00 0.00
43.84 98.63 2.00 0.00 1.00 0.00 43.95 97.88 2.00 0.00 1.00 0.00
44.00 97.23 2.00 0.00 1.00 0.00 44.05 96.72 2.00 0.00 1.00 0.00
44.11 96.37 2.00 0.00 1.00 0.00 44.19 96.15 2.00 0.00 1.00 0.00
44.25 95.72 2.00 0.00 1.00 0.00 44.30 95.23 2.00 0.00 1.00 0.00
44.37 94.77 2.00 0.00 1.00 0.00 44.42 94.54 2.00 0.00 1.00 0.00
44.49 93.88 2.00 0.00 1.00 0.00 44.59 92.88 2.00 0.00 1.00 0.00
44.64 91.85 2.00 0.00 1.00 0.00 44.69 91.30 2.00 0.00 1.00 0.00
44.79 90.97 2.00 0.00 1.00 0.00 44.84 91.32 2.00 0.00 1.00 0.00
44.88 91.70 2.00 0.00 1.00 0.00 44.98 92.11 2.00 0.00 1.00 0.00
45.03 92.44 2.00 0.00 1.00 0.00 45.09 93.33 2.00 0.00 1.00 0.00
45.18 94.45 2.00 0.00 1.00 0.00 45.23 95.38 2.00 0.00 1.00 0.00
45.28 95.96 2.00 0.00 1.00 0.00 45.38 96.36 2.00 0.00 1.00 0.00
45.43 96.81 2.00 0.00 1.00 0.00 45.48 97.00 2.00 0.00 1.00 0.00
45.57 96.99 2.00 0.00 1.00 0.00 45.63 96.92 2.00 0.00 1.00 0.00
45.67 97.55 2.00 0.00 1.00 0.00 45.77 98.74 2.00 0.00 1.00 0.00
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This software is licensed to: Landmark Consultants, Inc

CPT name: CPT-1

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

Depth
(f)
45.83
45.97
46.07
46.21
46.36
46.46
46.60
46.73
46.85
47.00
47.13
47.28
47.38
47.53
47.67
47.77
47.92
48.06
48.17
48.30
48.46
48.56
48.69
48.82
48.95
49.10
49.26
49.36
49.50
49.65
49.74
49.87
50.04

Qtn,cs

100.35
101.82
100.87
99.20
97.45
96.50
94.78
90.28
90.70
88.14
86.15
83.90
82.84
80.16
79.52
79.55
79.75
81.70
83.82
87.18
94.87
100.62
107.69
114.66
117.85
117.95
116.08
115.19
115.05
115.19
115.72
117.18
117.95

Abbreviations
Equivalent clean sand normalized cone resistance

Qtn,cs:

FS:

ev (%):

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
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Depth

(ft)

45.87
46.02
46.17
46.27
46.41
46.55
46.66
46.81
46.96
47.05
47.18
47.33
47.47
47.57
47.72
47.86
47.97
48.11
48.25
48.37
48.51
48.64
48.76
48.91
49.04
49.17
49.29
49.45
49.55
49.69
49.81
49.94

Qtn,cs

101.41
101.61
100.00
98.33
96.74
96.31
91.53
90.03
89.27
87.34
84.84
83.55
81.64
79.59
79.64
79.51
80.59
82.87
84.91
91.03
97.88
103.67
111.27
116.72
118.20
117.10
115.48
114.97
115.33
115.55
116.70
117.79

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e, (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Total estimated settlement: 0.24
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Landmark Consultants, Inc.
AN]] ARK 780 N. 4th Street
El Centro, CA 92243

LIQUEFACTION ANALYSIS REPORT

Project title : IVC Sports Field Improvements Location : Imperial, CA
CPT file : CPT-2
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 8.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 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,;:  7.00 Ic cut-off value: 2.55 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  1.02 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: CPT-2
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Input parameters and analysis data
Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Based on Ic value
Earthquake magnitude M,;:  7.00
1.02

Peak ground acceleration:
Depth to water table (insitu): 8.00 ft
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Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:
Fill height:
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Transition detect. applied: ~ Yes
K, applied: Yes
Clay like behavior applied: ~ Sands only
Limit depth applied: No
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0

2]
4]
6
8-

10

12

14

16

18+

SBT Plot Soil Behaviour Type

0 bWﬁﬁﬁ
Clay &silty cl
2 Clay 4
Clay &silt
3y
nd

&#i.m 2
& fut y ﬁ

Depth (ft)

cl

50 SN I

2 3 4 01234567 89101112131415161718
Ic(SBT) SBT (Robertson et al. 1986)

SBT legend
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CPT name: CPT-2

Estimation of post-earthquake settlements
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I Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain
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CPT name: CPT-2

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

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS ey (%) DF Settlement
(ft) (in) (ft) (in)
8.05 188.76 0.99 0.49 1.00 0.01 8.09 200.43 2.00 0.00 1.00 0.00
8.14 209.23 2.00 0.00 1.00 0.00 8.24 216.96 2.00 0.00 1.00 0.00
8.29 223.05 2.00 0.00 1.00 0.00 8.34 225.26 2.00 0.00 1.00 0.00
8.44 225.58 2.00 0.00 1.00 0.00 8.49 225.18 2.00 0.00 1.00 0.00
8.54 224.08 2.00 0.00 1.00 0.00 8.60 223.08 2.00 0.00 1.00 0.00
8.68 222.16 2.00 0.00 1.00 0.00 8.74 221.67 2.00 0.00 1.00 0.00
8.84 221.19 2.00 0.00 1.00 0.00 8.88 220.95 2.00 0.00 1.00 0.00
8.93 222.16 2.00 0.00 1.00 0.00 9.03 223.55 2.00 0.00 1.00 0.00
9.08 225.62 2.00 0.00 1.00 0.00 9.13 226.09 2.00 0.00 1.00 0.00
9.22 225.09 2.00 0.00 1.00 0.00 9.28 223.48 2.00 0.00 1.00 0.00
9.33 221.90 2.00 0.00 1.00 0.00 9.42 220.36 2.00 0.00 1.00 0.00
9.48 219.11 2.00 0.00 1.00 0.00 9.52 219.41 2.00 0.00 1.00 0.00
9.61 220.12 2.00 0.00 1.00 0.00 9.67 221.65 2.00 0.00 1.00 0.00
9.72 221.55 2.00 0.00 1.00 0.00 9.82 219.42 2.00 0.00 1.00 0.00
9.87 216.09 2.00 0.00 1.00 0.00 9.92 211.56 2.00 0.00 1.00 0.00
10.02 207.45 2.00 0.00 1.00 0.00 10.05 203.68 2.00 0.00 1.00 0.00
10.12 200.48 2.00 0.00 1.00 0.00 10.17 196.49 0.99 0.47 1.00 0.00
10.26 192.96 0.94 0.59 1.00 0.01 10.31 189.76 0.90 0.61 1.00 0.00
10.40 186.89 0.86 0.62 1.00 0.01 10.46 183.49 0.81 0.84 1.00 0.01
10.51 179.54 0.77 0.86 1.00 0.01 10.60 175.99 0.73 1.10 1.00 0.01
10.65 174.26 0.71 1.12 1.00 0.01 10.70 173.58 0.70 1.12 1.00 0.01
10.80 172.72 0.69 1.13 1.00 0.01 10.85 171.38 0.67 1.14 1.00 0.01
10.91 169.80 0.65 1.16 1.00 0.01 11.00 168.29 0.64 1.43 1.00 0.02
11.05 167.45 0.63 1.44 1.00 0.01 11.10 166.97 0.62 1.44 1.00 0.01
11.18 165.96 0.61 1.46 1.00 0.01 11.25 164.03 0.59 1.48 1.00 0.01
11.30 162.31 0.58 1.50 1.00 0.01 11.38 161.50 0.57 1.51 1.00 0.02
11.45 162.00 0.57 1.51 1.00 0.01 11.49 165.37 0.60 1.46 1.00 0.01
11.59 169.32 0.63 1.41 1.00 0.02 11.64 173.70 0.68 1.12 1.00 0.01
11.69 175.77 0.70 1.10 1.00 0.01 11.77 176.83 0.70 1.09 1.00 0.01
11.84 178.48 0.72 1.08 1.00 0.01 11.88 180.17 0.74 1.07 1.00 0.01
11.98 180.79 0.74 1.06 1.00 0.01 12.03 180.00 0.73 1.07 1.00 0.01
12.08 180.63 0.74 1.06 1.00 0.01 12.17 182.11 0.75 0.85 1.00 0.01
12.23 184.42 0.77 0.83 1.00 0.01 12.28 184.49 0.77 0.83 1.00 0.00
12.34 185.31 0.78 0.83 1.00 0.01 12.43 186.22 0.79 0.82 1.00 0.01
12.48 188.39 0.81 0.81 1.00 0.00 12.54 189.38 0.82 0.80 1.00 0.01
12.63 189.31 0.82 0.80 1.00 0.01 12.68 188.55 0.81 0.80 1.00 0.01
12.74 187.48 0.80 0.81 1.00 0.01 12.82 186.26 0.78 0.82 1.00 0.01
12.88 185.79 0.78 0.82 1.00 0.01 12.93 185.39 0.77 0.83 1.00 0.01
13.01 185.23 0.77 0.83 1.00 0.01 13.07 185.11 0.76 0.83 1.00 0.01
13.13 186.01 0.77 0.82 1.00 0.00 13.22 187.46 0.79 0.81 1.00 0.01
13.28 189.47 0.81 0.80 1.00 0.01 13.32 191.81 0.83 0.79 1.00 0.00
13.41 194.08 0.86 0.59 1.00 0.01 13.47 197.10 0.89 0.57 1.00 0.00
13.56 199.50 0.92 0.56 1.00 0.01 13.61 202.34 2.00 0.00 1.00 0.00
13.66 204.95 2.00 0.00 1.00 0.00 13.71 208.71 2.00 0.00 1.00 0.00
13.81 212.05 2.00 0.00 1.00 0.00 13.86 215.90 2.00 0.00 1.00 0.00
13.96 218.27 2.00 0.00 1.00 0.00 14.00 220.72 2.00 0.00 1.00 0.00
14.06 222.25 2.00 0.00 1.00 0.00 14.13 223.60 2.00 0.00 1.00 0.00
14.20 224.02 2.00 0.00 1.00 0.00 14.26 223.58 2.00 0.00 1.00 0.00
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CPT name: CPT-2

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

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
14.30 222.25 2.00 0.00 1.00 0.00 14.40 220.36 2.00 0.00 1.00 0.00
14.45 218.02 2.00 0.00 1.00 0.00 14.51 214.69 2.00 0.00 1.00 0.00
14.57 210.18 2.00 0.00 1.00 0.00 14.65 204.77 2.00 0.00 1.00 0.00
14.70 197.73 0.88 0.57 1.00 0.00 14.79 190.14 0.79 0.80 1.00 0.01
14.85 182.45 0.71 1.05 1.00 0.01 14.90 176.20 0.64 1.34 1.00 0.01
14.98 170.47 0.59 1.40 1.00 0.01 15.03 164.27 0.54 1.56 1.00 0.01
15.10 157.97 0.49 1.61 1.00 0.01 15.19 152.26 0.44 1.66 1.00 0.02
15.24 149.18 0.42 1.68 1.00 0.01 15.29 149.51 0.42 1.68 1.00 0.01
15.38 151.76 0.44 1.66 1.00 0.02 15.43 155.28 0.46 1.63 1.00 0.01
15.49 157.56 0.48 1.61 1.00 0.01 15.57 158.97 0.49 1.60 1.00 0.02
15.64 160.52 0.50 1.59 1.00 0.01 15.68 164.10 0.53 1.56 1.00 0.01
15.77 168.89 0.57 1.42 1.00 0.01 15.83 173.77 2.00 0.00 1.00 0.00
15.88 177.55 2.00 0.00 1.00 0.00 15.97 179.56 2.00 0.00 1.00 0.00
16.03 179.78 2.00 0.00 1.00 0.00 16.10 179.43 2.00 0.00 1.00 0.00
16.16 181.27 2.00 0.00 1.00 0.00 16.22 183.48 2.00 0.00 1.00 0.00
16.28 174.16 2.00 0.00 1.00 0.00 16.36 161.65 2.00 0.00 1.00 0.00
16.42 147.82 2.00 0.00 1.00 0.00 16.47 145.51 2.00 0.00 1.00 0.00
16.55 140.17 2.00 0.00 1.00 0.00 16.62 132.82 2.00 0.00 1.00 0.00
16.68 124.06 2.00 0.00 1.00 0.00 16.73 118.03 2.00 0.00 1.00 0.00
16.83 114.74 2.00 0.00 1.00 0.00 16.89 114.46 0.23 2.09 1.00 0.01
16.93 115.90 0.24 2.07 1.00 0.01 17.02 117.18 0.24 2.05 1.00 0.02
17.08 119.17 0.25 2.02 1.00 0.01 17.13 120.49 0.25 2.01 1.00 0.01
17.23 121.19 2.00 0.00 1.00 0.00 17.28 120.46 2.00 0.00 1.00 0.00
17.33 120.62 2.00 0.00 1.00 0.00 17.41 121.75 2.00 0.00 1.00 0.00
17.47 122.75 2.00 0.00 1.00 0.00 17.52 121.92 2.00 0.00 1.00 0.00
17.61 120.02 2.00 0.00 1.00 0.00 17.67 120.17 2.00 0.00 1.00 0.00
17.72 123.26 2.00 0.00 1.00 0.00 17.80 128.61 2.00 0.00 1.00 0.00
17.87 133.38 2.00 0.00 1.00 0.00 17.92 135.13 2.00 0.00 1.00 0.00
18.01 134.23 2.00 0.00 1.00 0.00 18.07 131.96 2.00 0.00 1.00 0.00
18.12 127.99 2.00 0.00 1.00 0.00 18.21 122.22 2.00 0.00 1.00 0.00
18.26 113.98 2.00 0.00 1.00 0.00 18.31 106.42 2.00 0.00 1.00 0.00
18.41 99.90 2.00 0.00 1.00 0.00 18.46 96.02 2.00 0.00 1.00 0.00
18.51 94.02 2.00 0.00 1.00 0.00 18.60 92.77 2.00 0.00 1.00 0.00
18.65 93.67 2.00 0.00 1.00 0.00 18.70 96.93 2.00 0.00 1.00 0.00
18.80 99.85 2.00 0.00 1.00 0.00 18.83 102.37 2.00 0.00 1.00 0.00
18.90 104.02 2.00 0.00 1.00 0.00 19.00 106.17 2.00 0.00 1.00 0.00
19.03 107.99 2.00 0.00 1.00 0.00 19.10 111.11 2.00 0.00 1.00 0.00
19.19 114.07 2.00 0.00 1.00 0.00 19.25 116.36 2.00 0.00 1.00 0.00
19.30 115.78 2.00 0.00 1.00 0.00 19.39 114.41 2.00 0.00 1.00 0.00
19.45 112.62 2.00 0.00 1.00 0.00 19.55 111.44 0.21 2.14 1.00 0.03
19.59 110.99 0.21 2.15 1.00 0.01 19.64 107.96 0.20 2.19 1.00 0.01
19.70 103.41 0.18 2.27 1.00 0.02 19.75 100.04 0.17 2.34 1.00 0.02
19.83 102.21 2.00 0.00 1.00 0.00 19.89 106.47 2.00 0.00 1.00 0.00
19.99 110.86 2.00 0.00 1.00 0.00 20.01 111.33 2.00 0.00 1.00 0.00
20.08 110.93 2.00 0.00 1.00 0.00 20.17 108.15 2.00 0.00 1.00 0.00
20.23 106.52 2.00 0.00 1.00 0.00 20.28 105.16 2.00 0.00 1.00 0.00
20.38 104.19 2.00 0.00 1.00 0.00 20.43 105.18 2.00 0.00 1.00 0.00
20.49 107.66 2.00 0.00 1.00 0.00 20.58 110.36 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
20.62 111.96 2.00 0.00 1.00 0.00 20.68 112.29 2.00 0.00 1.00 0.00
20.77 112.28 2.00 0.00 1.00 0.00 20.81 113.50 2.00 0.00 1.00 0.00
20.87 115.66 2.00 0.00 1.00 0.00 20.97 117.68 2.00 0.00 1.00 0.00
21.02 118.32 2.00 0.00 1.00 0.00 21.07 117.55 2.00 0.00 1.00 0.00
21.16 116.16 2.00 0.00 1.00 0.00 21.22 114.26 2.00 0.00 1.00 0.00
21.26 110.79 2.00 0.00 1.00 0.00 21.36 106.47 2.00 0.00 1.00 0.00
21.41 102.01 2.00 0.00 1.00 0.00 21.46 98.85 2.00 0.00 1.00 0.00
21.56 97.17 2.00 0.00 1.00 0.00 21.60 96.61 2.00 0.00 1.00 0.00
21.66 98.18 2.00 0.00 1.00 0.00 21.76 100.00 2.00 0.00 1.00 0.00
21.79 102.82 2.00 0.00 1.00 0.00 21.85 105.73 2.00 0.00 1.00 0.00
21.92 110.06 2.00 0.00 1.00 0.00 21.99 115.00 2.00 0.00 1.00 0.00
22.06 118.85 2.00 0.00 1.00 0.00 22.13 120.67 2.00 0.00 1.00 0.00
22.19 120.14 2.00 0.00 1.00 0.00 22.25 118.37 2.00 0.00 1.00 0.00
22.32 115.80 2.00 0.00 1.00 0.00 22.39 113.54 2.00 0.00 1.00 0.00
22.45 111.03 2.00 0.00 1.00 0.00 22.55 108.87 2.00 0.00 1.00 0.00
22.58 105.91 2.00 0.00 1.00 0.00 22.64 103.16 2.00 0.00 1.00 0.00
22.74 100.53 2.00 0.00 1.00 0.00 22.78 99.33 2.00 0.00 1.00 0.00
22.84 99.15 2.00 0.00 1.00 0.00 22.93 99.35 2.00 0.00 1.00 0.00
22.99 99.95 2.00 0.00 1.00 0.00 23.04 102.28 2.00 0.00 1.00 0.00
23.14 105.16 2.00 0.00 1.00 0.00 23.18 108.41 2.00 0.00 1.00 0.00
23.23 111.59 2.00 0.00 1.00 0.00 23.32 114.65 2.00 0.00 1.00 0.00
23.38 117.27 2.00 0.00 1.00 0.00 23.43 118.53 2.00 0.00 1.00 0.00
23.52 118.71 2.00 0.00 1.00 0.00 23.58 118.25 2.00 0.00 1.00 0.00
23.63 118.63 2.00 0.00 1.00 0.00 23.72 119.49 2.00 0.00 1.00 0.00
23.77 120.72 2.00 0.00 1.00 0.00 23.83 121.14 2.00 0.00 1.00 0.00
23.92 121.34 2.00 0.00 1.00 0.00 23.97 120.91 2.00 0.00 1.00 0.00
24.03 120.68 2.00 0.00 1.00 0.00 24.11 120.93 2.00 0.00 1.00 0.00
24.16 121.96 2.00 0.00 1.00 0.00 24.22 122.98 2.00 0.00 1.00 0.00
24.32 123.25 2.00 0.00 1.00 0.00 24.36 123.22 2.00 0.00 1.00 0.00
24.44 123.07 2.00 0.00 1.00 0.00 24.50 124.08 2.00 0.00 1.00 0.00
24.59 125.59 2.00 0.00 1.00 0.00 24.64 126.83 2.00 0.00 1.00 0.00
24.69 126.37 2.00 0.00 1.00 0.00 24.74 124.05 2.00 0.00 1.00 0.00
24.83 120.72 2.00 0.00 1.00 0.00 24.89 117.65 2.00 0.00 1.00 0.00
24.94 115.90 2.00 0.00 1.00 0.00 25.02 114.80 2.00 0.00 1.00 0.00
25.09 114.65 2.00 0.00 1.00 0.00 25.14 114.65 2.00 0.00 1.00 0.00
25.23 114.74 2.00 0.00 1.00 0.00 25.28 113.75 2.00 0.00 1.00 0.00
25.36 112.22 2.00 0.00 1.00 0.00 25.43 110.54 2.00 0.00 1.00 0.00
25.48 109.50 2.00 0.00 1.00 0.00 25.53 109.04 2.00 0.00 1.00 0.00
25.62 107.96 2.00 0.00 1.00 0.00 25.68 106.11 2.00 0.00 1.00 0.00
25.73 104.51 2.00 0.00 1.00 0.00 25.81 104.16 2.00 0.00 1.00 0.00
25.87 104.79 2.00 0.00 1.00 0.00 25.92 103.82 2.00 0.00 1.00 0.00
26.01 101.00 2.00 0.00 1.00 0.00 26.06 96.53 2.00 0.00 1.00 0.00
26.12 92.15 2.00 0.00 1.00 0.00 26.20 88.74 2.00 0.00 1.00 0.00
26.26 87.37 2.00 0.00 1.00 0.00 26.31 88.55 2.00 0.00 1.00 0.00
26.40 90.94 2.00 0.00 1.00 0.00 26.45 94.13 2.00 0.00 1.00 0.00
26.51 97.05 2.00 0.00 1.00 0.00 26.59 99.70 2.00 0.00 1.00 0.00
26.66 102.04 2.00 0.00 1.00 0.00 26.71 104.91 2.00 0.00 1.00 0.00
26.78 108.90 2.00 0.00 1.00 0.00 26.84 113.35 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
26.90 117.80 2.00 0.00 1.00 0.00 26.98 121.32 2.00 0.00 1.00 0.00
27.05 123.82 2.00 0.00 1.00 0.00 27.13 124.89 2.00 0.00 1.00 0.00
27.17 125.51 2.00 0.00 1.00 0.00 27.24 126.47 2.00 0.00 1.00 0.00
27.31 128.14 2.00 0.00 1.00 0.00 27.39 130.27 2.00 0.00 1.00 0.00
27.44 132.48 2.00 0.00 1.00 0.00 27.50 134.08 2.00 0.00 1.00 0.00
27.59 134.83 2.00 0.00 1.00 0.00 27.65 134.98 2.00 0.00 1.00 0.00
27.70 134.92 2.00 0.00 1.00 0.00 27.77 134.73 2.00 0.00 1.00 0.00
27.83 134.85 2.00 0.00 1.00 0.00 27.89 134.86 2.00 0.00 1.00 0.00
27.99 134.84 2.00 0.00 1.00 0.00 28.03 134.22 2.00 0.00 1.00 0.00
28.09 133.91 2.00 0.00 1.00 0.00 28.18 133.75 2.00 0.00 1.00 0.00
28.23 133.50 2.00 0.00 1.00 0.00 28.29 131.46 2.00 0.00 1.00 0.00
28.36 128.85 2.00 0.00 1.00 0.00 28.44 126.90 2.00 0.00 1.00 0.00
28.49 126.72 2.00 0.00 1.00 0.00 28.55 126.95 2.00 0.00 1.00 0.00
28.62 126.88 2.00 0.00 1.00 0.00 28.68 125.97 2.00 0.00 1.00 0.00
28.77 125.04 2.00 0.00 1.00 0.00 28.83 124.29 2.00 0.00 1.00 0.00
28.88 124.46 2.00 0.00 1.00 0.00 28.98 124.61 2.00 0.00 1.00 0.00
29.02 124.80 2.00 0.00 1.00 0.00 29.09 124.77 2.00 0.00 1.00 0.00
29.17 124.73 2.00 0.00 1.00 0.00 29.21 124.22 2.00 0.00 1.00 0.00
29.27 123.04 2.00 0.00 1.00 0.00 29.37 121.78 2.00 0.00 1.00 0.00
29.42 121.15 2.00 0.00 1.00 0.00 29.46 120.99 2.00 0.00 1.00 0.00
29.56 120.85 2.00 0.00 1.00 0.00 29.61 120.71 2.00 0.00 1.00 0.00
29.67 120.59 2.00 0.00 1.00 0.00 29.73 120.84 2.00 0.00 1.00 0.00
29.82 121.22 2.00 0.00 1.00 0.00 29.86 121.76 2.00 0.00 1.00 0.00
29.95 121.76 2.00 0.00 1.00 0.00 30.00 121.58 2.00 0.00 1.00 0.00
30.07 120.72 2.00 0.00 1.00 0.00 30.13 120.18 2.00 0.00 1.00 0.00
30.19 121.44 2.00 0.00 1.00 0.00 30.26 123.23 2.00 0.00 1.00 0.00
30.35 124.09 2.00 0.00 1.00 0.00 30.39 123.01 2.00 0.00 1.00 0.00
30.45 121.58 2.00 0.00 1.00 0.00 30.52 120.36 2.00 0.00 1.00 0.00
30.60 120.04 2.00 0.00 1.00 0.00 30.65 121.70 2.00 0.00 1.00 0.00
30.72 122.69 2.00 0.00 1.00 0.00 30.80 122.68 2.00 0.00 1.00 0.00
30.85 121.06 2.00 0.00 1.00 0.00 30.91 120.24 2.00 0.00 1.00 0.00
31.00 120.42 2.00 0.00 1.00 0.00 31.05 121.41 2.00 0.00 1.00 0.00
31.14 121.29 2.00 0.00 1.00 0.00 31.20 119.45 2.00 0.00 1.00 0.00
31.25 116.73 2.00 0.00 1.00 0.00 31.30 116.01 2.00 0.00 1.00 0.00
31.37 117.08 2.00 0.00 1.00 0.00 31.44 119.91 2.00 0.00 1.00 0.00
31.54 122.79 2.00 0.00 1.00 0.00 31.59 124.87 2.00 0.00 1.00 0.00
31.63 125.33 2.00 0.00 1.00 0.00 31.73 125.06 0.24 1.95 1.00 0.02
31.76 126.20 0.24 1.93 1.00 0.01 31.83 129.19 0.26 1.89 1.00 0.02
31.93 132.00 0.27 1.86 1.00 0.02 31.98 133.31 0.27 1.85 1.00 0.01
32.03 132.71 0.27 1.85 1.00 0.01 32.12 132.65 0.27 1.85 1.00 0.02
32.16 133.80 0.27 1.84 1.00 0.01 32.22 137.38 0.29 1.80 1.00 0.01
32.30 141.88 0.31 1.75 1.00 0.02 32.37 145.60 0.33 1.72 1.00 0.01
32.42 147.56 0.34 1.70 1.00 0.01 32.48 148.98 0.35 1.69 1.00 0.01
32.55 151.68 0.37 1.66 1.00 0.01 32.64 154.72 0.38 1.63 1.00 0.02
32.70 157.76 0.40 1.61 1.00 0.01 32.75 160.75 0.42 1.58 1.00 0.01
32.83 164.36 0.45 1.55 1.00 0.02 32.89 168.81 0.48 1.52 1.00 0.01
32.95 175.56 0.53 1.47 1.00 0.01 33.02 185.62 0.61 1.24 1.00 0.01
33.08 200.45 2.00 0.00 1.00 0.00 33.15 218.86 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
33.21 237.37 2.00 0.00 1.00 0.00 33.28 254.28 2.00 0.00 1.00 0.00
33.36 264.10 2.00 0.00 1.00 0.00 33.40 271.44 2.00 0.00 1.00 0.00
33.48 274.32 2.00 0.00 1.00 0.00 33.56 275.57 2.00 0.00 1.00 0.00
33.60 274.16 2.00 0.00 1.00 0.00 33.68 271.99 2.00 0.00 1.00 0.00
33.73 268.70 2.00 0.00 1.00 0.00 33.80 264.17 2.00 0.00 1.00 0.00
33.87 258.83 2.00 0.00 1.00 0.00 33.95 254.10 2.00 0.00 1.00 0.00
33.99 251.74 2.00 0.00 1.00 0.00 34.06 251.90 2.00 0.00 1.00 0.00
34.14 255.43 2.00 0.00 1.00 0.00 34.19 263.03 2.00 0.00 1.00 0.00
34.25 269.83 2.00 0.00 1.00 0.00 34.34 273.34 2.00 0.00 1.00 0.00
34.40 272.36 2.00 0.00 1.00 0.00 34.49 271.08 2.00 0.00 1.00 0.00
34.52 270.33 2.00 0.00 1.00 0.00 34.59 270.34 2.00 0.00 1.00 0.00
34.69 270.95 2.00 0.00 1.00 0.00 34.74 273.73 2.00 0.00 1.00 0.00
34.79 281.11 2.00 0.00 1.00 0.00 34.88 291.22 2.00 0.00 1.00 0.00
34.93 303.59 2.00 0.00 1.00 0.00 34.98 318.08 2.00 0.00 1.00 0.00
35.08 332.48 2.00 0.00 1.00 0.00 35.13 344.94 2.00 0.00 1.00 0.00
35.18 352.51 2.00 0.00 1.00 0.00 35.26 357.42 2.00 0.00 1.00 0.00
35.30 361.96 2.00 0.00 1.00 0.00 35.37 367.81 2.00 0.00 1.00 0.00
35.48 374.12 2.00 0.00 1.00 0.00 35.53 380.47 2.00 0.00 1.00 0.00
35.57 385.43 2.00 0.00 1.00 0.00 35.65 390.90 2.00 0.00 1.00 0.00
35.71 396.82 2.00 0.00 1.00 0.00 35.77 385.08 2.00 0.00 1.00 0.00
35.85 376.31 2.00 0.00 1.00 0.00 35.90 368.20 2.00 0.00 1.00 0.00
35.97 361.30 2.00 0.00 1.00 0.00 36.03 358.13 2.00 0.00 1.00 0.00
36.11 358.87 2.00 0.00 1.00 0.00 36.17 353.38 2.00 0.00 1.00 0.00
36.23 352.64 2.00 0.00 1.00 0.00 36.29 362.02 2.00 0.00 1.00 0.00
36.36 371.53 2.00 0.00 1.00 0.00 36.44 375.65 2.00 0.00 1.00 0.00
36.50 377.62 2.00 0.00 1.00 0.00 36.56 376.74 2.00 0.00 1.00 0.00
36.63 375.05 2.00 0.00 1.00 0.00 36.68 373.44 2.00 0.00 1.00 0.00
36.76 369.64 2.00 0.00 1.00 0.00 36.84 360.43 2.00 0.00 1.00 0.00
36.90 342.90 2.00 0.00 1.00 0.00 36.95 342.81 2.00 0.00 1.00 0.00
37.02 349.49 2.00 0.00 1.00 0.00 37.07 357.34 2.00 0.00 1.00 0.00
37.14 370.92 2.00 0.00 1.00 0.00 37.22 383.23 2.00 0.00 1.00 0.00
37.30 390.15 2.00 0.00 1.00 0.00 37.34 392.71 2.00 0.00 1.00 0.00
37.43 393.39 2.00 0.00 1.00 0.00 37.48 393.40 2.00 0.00 1.00 0.00
37.54 388.87 2.00 0.00 1.00 0.00 37.62 380.94 2.00 0.00 1.00 0.00
37.69 372.84 2.00 0.00 1.00 0.00 37.74 366.38 2.00 0.00 1.00 0.00
37.80 362.29 2.00 0.00 1.00 0.00 37.89 357.67 2.00 0.00 1.00 0.00
37.93 348.09 2.00 0.00 1.00 0.00 38.03 343.12 2.00 0.00 1.00 0.00
38.06 336.46 2.00 0.00 1.00 0.00 38.13 334.76 2.00 0.00 1.00 0.00
38.21 328.62 2.00 0.00 1.00 0.00 38.27 324.69 2.00 0.00 1.00 0.00
38.32 321.95 2.00 0.00 1.00 0.00 38.41 318.24 2.00 0.00 1.00 0.00
38.46 315.02 2.00 0.00 1.00 0.00 38.52 303.01 2.00 0.00 1.00 0.00
38.62 289.07 2.00 0.00 1.00 0.00 38.66 284.43 2.00 0.00 1.00 0.00
38.72 292.39 2.00 0.00 1.00 0.00 38.82 297.67 2.00 0.00 1.00 0.00
38.85 315.26 2.00 0.00 1.00 0.00 38.92 328.11 2.00 0.00 1.00 0.00
39.00 344.05 2.00 0.00 1.00 0.00 39.06 355.28 2.00 0.00 1.00 0.00
39.11 364.57 2.00 0.00 1.00 0.00 39.17 368.98 2.00 0.00 1.00 0.00
39.24 358.76 2.00 0.00 1.00 0.00 39.30 339.93 2.00 0.00 1.00 0.00
39.40 332.90 2.00 0.00 1.00 0.00 39.45 324.92 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
39.51 312.91 2.00 0.00 1.00 0.00 39.58 308.64 2.00 0.00 1.00 0.00
39.63 312.79 2.00 0.00 1.00 0.00 39.73 316.64 2.00 0.00 1.00 0.00
39.77 320.01 2.00 0.00 1.00 0.00 39.84 321.15 2.00 0.00 1.00 0.00
39.90 322.15 2.00 0.00 1.00 0.00 39.98 322.70 2.00 0.00 1.00 0.00
40.03 323.61 2.00 0.00 1.00 0.00 40.11 324.47 2.00 0.00 1.00 0.00
40.16 324.60 2.00 0.00 1.00 0.00 40.23 324.10 2.00 0.00 1.00 0.00
40.30 323.30 2.00 0.00 1.00 0.00 40.36 322.50 2.00 0.00 1.00 0.00
40.42 307.04 2.00 0.00 1.00 0.00 40.52 288.51 2.00 0.00 1.00 0.00
40.55 288.72 2.00 0.00 1.00 0.00 40.62 290.09 2.00 0.00 1.00 0.00
40.72 292.72 2.00 0.00 1.00 0.00 40.77 298.40 2.00 0.00 1.00 0.00
40.82 308.81 2.00 0.00 1.00 0.00 40.88 323.54 2.00 0.00 1.00 0.00
40.95 341.41 2.00 0.00 1.00 0.00 41.02 355.81 2.00 0.00 1.00 0.00
41.11 366.04 2.00 0.00 1.00 0.00 41.15 373.88 2.00 0.00 1.00 0.00
41.21 383.56 2.00 0.00 1.00 0.00 41.30 387.89 2.00 0.00 1.00 0.00
41.35 381.49 2.00 0.00 1.00 0.00 41.41 379.81 2.00 0.00 1.00 0.00
41.50 380.47 2.00 0.00 1.00 0.00 41.55 379.20 2.00 0.00 1.00 0.00
41.60 374.27 2.00 0.00 1.00 0.00 41.68 372.23 2.00 0.00 1.00 0.00
41.75 368.15 2.00 0.00 1.00 0.00 41.80 376.36 2.00 0.00 1.00 0.00
41.88 376.42 2.00 0.00 1.00 0.00 41.93 372.75 2.00 0.00 1.00 0.00
42.00 366.39 2.00 0.00 1.00 0.00 42.09 360.77 2.00 0.00 1.00 0.00
42.13 358.66 2.00 0.00 1.00 0.00 42.19 360.67 2.00 0.00 1.00 0.00
42.26 363.41 2.00 0.00 1.00 0.00 42.33 364.13 2.00 0.00 1.00 0.00
42.39 362.71 2.00 0.00 1.00 0.00 42.49 360.44 2.00 0.00 1.00 0.00
42.53 358.58 2.00 0.00 1.00 0.00 42.59 354.82 2.00 0.00 1.00 0.00
42.65 345.18 2.00 0.00 1.00 0.00 42.73 328.28 2.00 0.00 1.00 0.00
42.80 330.12 2.00 0.00 1.00 0.00 42.85 332.59 2.00 0.00 1.00 0.00
42.93 335.03 2.00 0.00 1.00 0.00 43.00 346.28 2.00 0.00 1.00 0.00
43.05 355.56 2.00 0.00 1.00 0.00 43.14 366.17 2.00 0.00 1.00 0.00
43.18 371.90 2.00 0.00 1.00 0.00 43.24 372.68 2.00 0.00 1.00 0.00
43.31 372.96 2.00 0.00 1.00 0.00 43.39 371.39 2.00 0.00 1.00 0.00
43.44 369.64 2.00 0.00 1.00 0.00 43.53 367.20 2.00 0.00 1.00 0.00
43.59 366.40 2.00 0.00 1.00 0.00 43.66 365.87 2.00 0.00 1.00 0.00
43.73 364.80 2.00 0.00 1.00 0.00 43.78 362.07 2.00 0.00 1.00 0.00
43.83 356.78 2.00 0.00 1.00 0.00 43.93 350.46 2.00 0.00 1.00 0.00
43.98 338.15 2.00 0.00 1.00 0.00 44.03 328.52 2.00 0.00 1.00 0.00
44.12 317.38 2.00 0.00 1.00 0.00 44.17 311.23 2.00 0.00 1.00 0.00
44.23 302.67 2.00 0.00 1.00 0.00 44.29 294.68 2.00 0.00 1.00 0.00
44.37 287.06 2.00 0.00 1.00 0.00 44.43 278.50 2.00 0.00 1.00 0.00
44.52 269.52 2.00 0.00 1.00 0.00 44.58 259.67 2.00 0.00 1.00 0.00
44.62 249.71 2.00 0.00 1.00 0.00 44.69 239.47 2.00 0.00 1.00 0.00
44.77 230.44 2.00 0.00 1.00 0.00 44.82 222.38 2.00 0.00 1.00 0.00
44.91 215.54 2.00 0.00 1.00 0.00 44.96 209.10 2.00 0.00 1.00 0.00
45.03 203.45 2.00 0.00 1.00 0.00 45.09 196.42 0.72 0.94 1.00 0.01
45.16 187.79 0.64 1.22 1.00 0.01 45.21 174.94 2.00 0.00 1.00 0.00
45.28 161.79 2.00 0.00 1.00 0.00 45.35 148.65 2.00 0.00 1.00 0.00
45.41 137.08 2.00 0.00 1.00 0.00 45.47 126.47 2.00 0.00 1.00 0.00
45.54 116.68 2.00 0.00 1.00 0.00 45.61 112.07 2.00 0.00 1.00 0.00
45.67 110.56 2.00 0.00 1.00 0.00 45.76 111.15 2.00 0.00 1.00 0.00
CLiqg v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 5/31/2022, 1:49:08 PM 19

Project file:



This software is licensed to: Landmark Consultants, Inc

CPT name: CPT-2

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

Depth
(f)
45.81
45.94
46.07
46.22
46.36
46.46
46.61
46.76
46.86
47.00
47.13
47.27
47.42
47.51
47.66
47.80
47.91
48.04
48.18
48.30
48.43
48.56
48.70
48.83
48.99
49.09
49.24
49.38
49.48
49.63
49.77
49.88
50.02

Qtn,cs

112.14
111.94
105.35
93.49
85.76
81.07
79.55
75.82
73.27
71.52
70.24
67.79
66.11
66.09
66.64
67.84
69.37
73.36
81.74
86.22
86.34
83.20
77.11
73.75
73.54
73.18
75.00
78.08
81.92
88.66
93.85
97.01
94.08

Abbreviations
Equivalent clean sand normalized cone resistance

Qtn,cs:

FS:

ev (%):

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
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Depth

(ft)

45.87
46.02
46.17
46.27
46.42
46.56
46.66
46.81
46.95
47.07
47.22
47.32
47.47
47.61
47.71
47.85
47.99
48.11
48.24
48.39
48.50
48.63
48.77
48.89
49.04
49.19
49.28
49.43
49.58
49.68
49.83
49.97

Qtn,cs

112.30
110.25
99.32
89.49
82.41
80.67
77.73
74.39
72.27
71.07
69.12
66.76
65.97
66.30
67.23
68.47
70.72
77.38
84.83
86.49
85.40
80.35
74.98
73.69
73.18
73.66
76.66
79.41
85.44
91.06
96.43
95.52

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e, (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Total estimated settlement: 1.06
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Landmark Consultants, Inc.
AN]] ARK 780 N. 4th Street
El Centro, CA 92243

LIQUEFACTION ANALYSIS REPORT

Project title : IVC Sports Field Improvements Location : Imperial, CA
CPT file : CPT-3
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 8.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 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,;:  7.00 Ic cut-off value: 2.55 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  1.02 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: CPT-3
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Input parameters and analysis data

Analysis method:
Fines correction method:
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Average results interval:
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This software is licensed to: Landmark Consultants, Inc CPT name: CPT-3

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
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qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
Qe Total cone resistance (cone resistance qc corrected for pore water effects)
I Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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CPT name: CPT-3

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

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
8.01 199.77 1.16 0.25 1.00 0.00 8.10 199.98 1.15 0.25 1.00 0.00
8.15 202.18 2.00 0.00 1.00 0.00 8.21 204.62 2.00 0.00 1.00 0.00
8.30 206.32 2.00 0.00 1.00 0.00 8.35 208.04 2.00 0.00 1.00 0.00
8.40 210.15 2.00 0.00 1.00 0.00 8.50 213.52 2.00 0.00 1.00 0.00
8.54 218.53 2.00 0.00 1.00 0.00 8.60 225.19 2.00 0.00 1.00 0.00
8.70 230.97 2.00 0.00 1.00 0.00 8.73 236.04 2.00 0.00 1.00 0.00
8.84 237.22 2.00 0.00 1.00 0.00 8.89 236.94 2.00 0.00 1.00 0.00
8.94 233.87 2.00 0.00 1.00 0.00 9.04 229.59 2.00 0.00 1.00 0.00
9.08 225.17 2.00 0.00 1.00 0.00 9.14 220.45 2.00 0.00 1.00 0.00
9.23 216.17 2.00 0.00 1.00 0.00 9.28 213.07 2.00 0.00 1.00 0.00
9.33 211.82 2.00 0.00 1.00 0.00 9.39 211.86 2.00 0.00 1.00 0.00
9.48 212.43 2.00 0.00 1.00 0.00 9.53 214.76 2.00 0.00 1.00 0.00
9.58 218.18 2.00 0.00 1.00 0.00 9.65 223.38 2.00 0.00 1.00 0.00
9.73 228.67 2.00 0.00 1.00 0.00 9.78 234.66 2.00 0.00 1.00 0.00
9.87 239.26 2.00 0.00 1.00 0.00 9.92 243.58 2.00 0.00 1.00 0.00
9.98 246.67 2.00 0.00 1.00 0.00 10.07 248.64 2.00 0.00 1.00 0.00
10.11 249.67 2.00 0.00 1.00 0.00 10.17 248.39 2.00 0.00 1.00 0.00
10.27 245.30 2.00 0.00 1.00 0.00 10.31 241.09 2.00 0.00 1.00 0.00
10.41 237.08 2.00 0.00 1.00 0.00 10.46 234.21 2.00 0.00 1.00 0.00
10.51 231.67 2.00 0.00 1.00 0.00 10.61 228.18 2.00 0.00 1.00 0.00
10.66 224.29 2.00 0.00 1.00 0.00 10.71 216.50 2.00 0.00 1.00 0.00
10.78 203.46 2.00 0.00 1.00 0.00 10.85 190.25 0.89 0.61 1.00 0.00
10.90 182.55 0.79 0.84 1.00 0.01 11.00 181.23 0.78 0.85 1.00 0.01
11.05 179.56 0.76 0.86 1.00 0.01 11.10 178.01 0.74 1.08 1.00 0.01
11.18 176.99 0.72 1.09 1.00 0.01 11.24 176.92 0.72 1.09 1.00 0.01
11.30 178.69 0.74 1.08 1.00 0.01 11.37 181.73 0.77 0.85 1.00 0.01
11.44 186.61 0.83 0.82 1.00 0.01 11.50 191.21 0.88 0.60 1.00 0.00
11.56 194.57 0.92 0.59 1.00 0.00 11.62 195.72 0.93 0.58 1.00 0.00
11.68 195.46 0.93 0.58 1.00 0.00 11.76 197.23 0.95 0.57 1.00 0.00
11.82 199.17 0.97 0.47 1.00 0.00 11.88 203.02 2.00 0.00 1.00 0.00
11.98 204.63 2.00 0.00 1.00 0.00 12.02 205.69 2.00 0.00 1.00 0.00
12.09 198.89 2.00 0.00 1.00 0.00 12.18 192.44 2.00 0.00 1.00 0.00
12.21 188.97 2.00 0.00 1.00 0.00 12.27 184.83 2.00 0.00 1.00 0.00
12.34 179.15 2.00 0.00 1.00 0.00 12.42 172.10 2.00 0.00 1.00 0.00
12.47 164.95 2.00 0.00 1.00 0.00 12.54 159.84 2.00 0.00 1.00 0.00
12.62 153.13 2.00 0.00 1.00 0.00 12.68 143.06 2.00 0.00 1.00 0.00
12.74 131.26 2.00 0.00 1.00 0.00 12.81 121.05 2.00 0.00 1.00 0.00
12.87 116.00 2.00 0.00 1.00 0.00 12.93 115.43 2.00 0.00 1.00 0.00
13.02 115.93 2.00 0.00 1.00 0.00 13.07 117.56 2.00 0.00 1.00 0.00
13.14 119.71 2.00 0.00 1.00 0.00 13.20 123.97 2.00 0.00 1.00 0.00
13.27 127.80 2.00 0.00 1.00 0.00 13.36 130.20 2.00 0.00 1.00 0.00
13.41 131.12 2.00 0.00 1.00 0.00 13.46 131.89 2.00 0.00 1.00 0.00
13.56 132.63 2.00 0.00 1.00 0.00 13.61 132.77 2.00 0.00 1.00 0.00
13.66 131.56 2.00 0.00 1.00 0.00 13.71 128.14 2.00 0.00 1.00 0.00
13.80 124.61 2.00 0.00 1.00 0.00 13.85 121.73 2.00 0.00 1.00 0.00
13.94 120.63 2.00 0.00 1.00 0.00 13.99 118.81 2.00 0.00 1.00 0.00
14.05 115.56 2.00 0.00 1.00 0.00 14.13 110.75 2.00 0.00 1.00 0.00
14.19 106.77 2.00 0.00 1.00 0.00 14.25 103.44 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
14.34 101.30 2.00 0.00 1.00 0.00 14.39 99.15 2.00 0.00 1.00 0.00
14.45 99.37 2.00 0.00 1.00 0.00 14.51 102.09 2.00 0.00 1.00 0.00
14.57 106.14 2.00 0.00 1.00 0.00 14.64 109.78 2.00 0.00 1.00 0.00
14.73 111.47 2.00 0.00 1.00 0.00 14.78 112.12 2.00 0.00 1.00 0.00
14.84 112.06 2.00 0.00 1.00 0.00 14.90 111.79 2.00 0.00 1.00 0.00
14.96 110.37 2.00 0.00 1.00 0.00 15.04 107.40 2.00 0.00 1.00 0.00
15.11 104.75 2.00 0.00 1.00 0.00 15.17 102.71 2.00 0.00 1.00 0.00
15.23 102.21 2.00 0.00 1.00 0.00 15.33 102.05 2.00 0.00 1.00 0.00
15.38 102.65 2.00 0.00 1.00 0.00 15.44 102.85 2.00 0.00 1.00 0.00
15.50 102.47 2.00 0.00 1.00 0.00 15.56 102.34 2.00 0.00 1.00 0.00
15.62 103.91 2.00 0.00 1.00 0.00 15.71 106.44 2.00 0.00 1.00 0.00
15.76 110.13 2.00 0.00 1.00 0.00 15.82 112.37 2.00 0.00 1.00 0.00
15.89 112.54 2.00 0.00 1.00 0.00 15.96 108.31 2.00 0.00 1.00 0.00
16.02 108.43 2.00 0.00 1.00 0.00 16.10 116.26 2.00 0.00 1.00 0.00
16.16 127.12 2.00 0.00 1.00 0.00 16.21 136.97 2.00 0.00 1.00 0.00
16.28 142.30 0.37 1.75 1.00 0.01 16.36 143.16 2.00 0.00 1.00 0.00
16.41 138.71 2.00 0.00 1.00 0.00 16.50 132.16 2.00 0.00 1.00 0.00
16.55 127.81 2.00 0.00 1.00 0.00 16.64 128.67 2.00 0.00 1.00 0.00
16.70 132.52 2.00 0.00 1.00 0.00 16.75 133.27 2.00 0.00 1.00 0.00
16.80 131.46 2.00 0.00 1.00 0.00 16.89 128.72 2.00 0.00 1.00 0.00
16.95 126.32 2.00 0.00 1.00 0.00 17.04 124.95 2.00 0.00 1.00 0.00
17.09 123.77 2.00 0.00 1.00 0.00 17.14 122.12 2.00 0.00 1.00 0.00
17.20 120.15 2.00 0.00 1.00 0.00 17.29 118.72 2.00 0.00 1.00 0.00
17.34 118.22 2.00 0.00 1.00 0.00 17.39 117.35 2.00 0.00 1.00 0.00
17.48 115.87 2.00 0.00 1.00 0.00 17.53 114.13 2.00 0.00 1.00 0.00
17.59 112.70 2.00 0.00 1.00 0.00 17.68 110.25 2.00 0.00 1.00 0.00
17.73 106.97 2.00 0.00 1.00 0.00 17.79 105.69 2.00 0.00 1.00 0.00
17.87 106.62 2.00 0.00 1.00 0.00 17.93 109.11 2.00 0.00 1.00 0.00
17.98 112.26 2.00 0.00 1.00 0.00 18.06 117.67 0.24 2.04 1.00 0.02
18.12 123.81 0.26 1.96 1.00 0.01 18.21 129.20 0.29 1.89 1.00 0.02
18.27 132.73 0.31 1.85 1.00 0.01 18.32 137.08 0.33 1.80 1.00 0.01
18.42 140.69 0.35 1.77 1.00 0.02 18.44 145.25 0.37 1.72 1.00 0.00
18.51 149.95 2.00 0.00 1.00 0.00 18.59 155.50 2.00 0.00 1.00 0.00
18.65 160.81 2.00 0.00 1.00 0.00 18.71 162.71 2.00 0.00 1.00 0.00
18.77 161.03 2.00 0.00 1.00 0.00 18.85 157.37 2.00 0.00 1.00 0.00
18.91 154.05 2.00 0.00 1.00 0.00 19.00 150.83 2.00 0.00 1.00 0.00
19.06 145.73 2.00 0.00 1.00 0.00 19.10 137.32 2.00 0.00 1.00 0.00
19.18 127.11 2.00 0.00 1.00 0.00 19.25 117.20 2.00 0.00 1.00 0.00
19.30 111.74 2.00 0.00 1.00 0.00 19.38 109.31 2.00 0.00 1.00 0.00
19.45 102.62 2.00 0.00 1.00 0.00 19.50 93.33 2.00 0.00 1.00 0.00
19.60 82.91 2.00 0.00 1.00 0.00 19.63 79.19 2.00 0.00 1.00 0.00
19.70 79.57 2.00 0.00 1.00 0.00 19.75 80.27 2.00 0.00 1.00 0.00
19.82 80.95 2.00 0.00 1.00 0.00 19.88 80.34 2.00 0.00 1.00 0.00
19.99 78.66 2.00 0.00 1.00 0.00 20.04 76.90 2.00 0.00 1.00 0.00
20.09 75.64 2.00 0.00 1.00 0.00 20.19 74.31 2.00 0.00 1.00 0.00
20.23 73.20 2.00 0.00 1.00 0.00 20.28 72.72 2.00 0.00 1.00 0.00
20.34 72.39 2.00 0.00 1.00 0.00 20.43 72.46 2.00 0.00 1.00 0.00
20.49 72.65 2.00 0.00 1.00 0.00 20.54 72.95 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
20.62 72.86 2.00 0.00 1.00 0.00 20.68 72.84 2.00 0.00 1.00 0.00
20.74 73.60 2.00 0.00 1.00 0.00 20.82 75.12 2.00 0.00 1.00 0.00
20.87 79.19 2.00 0.00 1.00 0.00 20.96 83.79 2.00 0.00 1.00 0.00
21.02 88.45 2.00 0.00 1.00 0.00 21.07 91.08 2.00 0.00 1.00 0.00
21.15 93.16 2.00 0.00 1.00 0.00 21.22 95.10 2.00 0.00 1.00 0.00
21.27 96.86 2.00 0.00 1.00 0.00 21.33 97.35 2.00 0.00 1.00 0.00
21.42 96.76 2.00 0.00 1.00 0.00 21.46 96.09 2.00 0.00 1.00 0.00
21.54 96.42 2.00 0.00 1.00 0.00 21.61 97.83 2.00 0.00 1.00 0.00
21.67 100.02 2.00 0.00 1.00 0.00 21.76 101.66 2.00 0.00 1.00 0.00
21.81 102.73 2.00 0.00 1.00 0.00 21.86 103.76 2.00 0.00 1.00 0.00
21.94 105.10 2.00 0.00 1.00 0.00 22.00 106.50 2.00 0.00 1.00 0.00
22.05 107.51 2.00 0.00 1.00 0.00 22.14 108.37 2.00 0.00 1.00 0.00
22.20 109.27 2.00 0.00 1.00 0.00 22.25 110.11 2.00 0.00 1.00 0.00
22.32 110.64 2.00 0.00 1.00 0.00 22.39 110.83 2.00 0.00 1.00 0.00
22.45 110.66 2.00 0.00 1.00 0.00 22.54 110.43 2.00 0.00 1.00 0.00
22.59 110.77 2.00 0.00 1.00 0.00 22.65 110.03 2.00 0.00 1.00 0.00
22.72 104.57 2.00 0.00 1.00 0.00 22.80 96.69 2.00 0.00 1.00 0.00
22.84 91.34 2.00 0.00 1.00 0.00 22.92 92.43 2.00 0.00 1.00 0.00
22.98 96.00 2.00 0.00 1.00 0.00 23.03 99.53 2.00 0.00 1.00 0.00
23.10 102.35 2.00 0.00 1.00 0.00 23.18 105.28 2.00 0.00 1.00 0.00
23.24 108.07 2.00 0.00 1.00 0.00 23.34 110.12 2.00 0.00 1.00 0.00
23.39 110.38 2.00 0.00 1.00 0.00 23.43 107.24 2.00 0.00 1.00 0.00
23.52 101.94 2.00 0.00 1.00 0.00 23.58 95.75 2.00 0.00 1.00 0.00
23.63 88.53 2.00 0.00 1.00 0.00 23.72 81.81 2.00 0.00 1.00 0.00
23.76 73.61 2.00 0.00 1.00 0.00 23.82 65.66 2.00 0.00 1.00 0.00
23.91 57.95 2.00 0.00 1.00 0.00 23.96 53.09 2.00 0.00 1.00 0.00
24.02 51.03 2.00 0.00 1.00 0.00 24.09 49.04 2.00 0.00 1.00 0.00
24.18 47.29 2.00 0.00 1.00 0.00 24.22 45.54 2.00 0.00 1.00 0.00
24.32 44.43 2.00 0.00 1.00 0.00 24.37 43.83 2.00 0.00 1.00 0.00
24.42 44.09 2.00 0.00 1.00 0.00 24.51 44.32 2.00 0.00 1.00 0.00
24.57 44.39 2.00 0.00 1.00 0.00 24.61 44.46 2.00 0.00 1.00 0.00
24.71 44.57 2.00 0.00 1.00 0.00 24.76 44.57 2.00 0.00 1.00 0.00
24.80 44.73 2.00 0.00 1.00 0.00 24.89 45.27 2.00 0.00 1.00 0.00
24.96 46.27 2.00 0.00 1.00 0.00 25.01 47.69 2.00 0.00 1.00 0.00
25.09 48.95 2.00 0.00 1.00 0.00 25.16 50.15 2.00 0.00 1.00 0.00
25.20 51.60 2.00 0.00 1.00 0.00 25.30 53.22 2.00 0.00 1.00 0.00
25.35 54.72 2.00 0.00 1.00 0.00 25.40 55.89 2.00 0.00 1.00 0.00
25.49 57.02 2.00 0.00 1.00 0.00 25.55 58.63 2.00 0.00 1.00 0.00
25.60 59.72 2.00 0.00 1.00 0.00 25.68 60.17 2.00 0.00 1.00 0.00
25.75 59.90 2.00 0.00 1.00 0.00 25.79 59.33 2.00 0.00 1.00 0.00
25.89 58.86 2.00 0.00 1.00 0.00 25.94 58.55 2.00 0.00 1.00 0.00
25.99 58.75 2.00 0.00 1.00 0.00 26.06 58.71 2.00 0.00 1.00 0.00
26.13 58.95 2.00 0.00 1.00 0.00 26.18 58.61 2.00 0.00 1.00 0.00
26.26 58.71 2.00 0.00 1.00 0.00 26.33 59.49 2.00 0.00 1.00 0.00
26.39 61.52 2.00 0.00 1.00 0.00 26.48 63.42 2.00 0.00 1.00 0.00
26.52 64.35 2.00 0.00 1.00 0.00 26.58 64.37 2.00 0.00 1.00 0.00
26.68 64.15 2.00 0.00 1.00 0.00 26.73 63.57 2.00 0.00 1.00 0.00
26.78 61.90 2.00 0.00 1.00 0.00 26.87 59.86 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
26.91 57.88 2.00 0.00 1.00 0.00 26.97 56.48 2.00 0.00 1.00 0.00
27.07 55.10 2.00 0.00 1.00 0.00 27.11 52.75 2.00 0.00 1.00 0.00
27.17 53.61 2.00 0.00 1.00 0.00 27.27 56.47 2.00 0.00 1.00 0.00
27.32 61.55 2.00 0.00 1.00 0.00 27.37 65.36 2.00 0.00 1.00 0.00
27.45 67.25 2.00 0.00 1.00 0.00 27.50 68.45 2.00 0.00 1.00 0.00
27.56 68.61 2.00 0.00 1.00 0.00 27.66 68.79 2.00 0.00 1.00 0.00
27.71 68.04 2.00 0.00 1.00 0.00 27.76 64.64 2.00 0.00 1.00 0.00
27.86 61.22 2.00 0.00 1.00 0.00 27.91 57.91 2.00 0.00 1.00 0.00
27.99 57.17 2.00 0.00 1.00 0.00 28.05 56.91 2.00 0.00 1.00 0.00
28.10 57.89 2.00 0.00 1.00 0.00 28.19 59.56 2.00 0.00 1.00 0.00
28.25 61.39 2.00 0.00 1.00 0.00 28.30 63.31 2.00 0.00 1.00 0.00
28.39 65.06 2.00 0.00 1.00 0.00 28.44 67.38 2.00 0.00 1.00 0.00
28.49 70.82 2.00 0.00 1.00 0.00 28.57 75.25 2.00 0.00 1.00 0.00
28.64 79.46 2.00 0.00 1.00 0.00 28.69 83.29 2.00 0.00 1.00 0.00
28.79 86.07 2.00 0.00 1.00 0.00 28.83 88.59 2.00 0.00 1.00 0.00
28.88 90.15 2.00 0.00 1.00 0.00 28.97 91.69 2.00 0.00 1.00 0.00
29.02 93.44 2.00 0.00 1.00 0.00 29.09 95.58 2.00 0.00 1.00 0.00
29.18 97.42 2.00 0.00 1.00 0.00 29.21 98.75 2.00 0.00 1.00 0.00
29.27 99.34 2.00 0.00 1.00 0.00 29.35 99.89 2.00 0.00 1.00 0.00
29.40 100.52 2.00 0.00 1.00 0.00 29.47 100.16 2.00 0.00 1.00 0.00
29.57 99.22 2.00 0.00 1.00 0.00 29.60 96.73 2.00 0.00 1.00 0.00
29.68 93.23 2.00 0.00 1.00 0.00 29.77 89.34 2.00 0.00 1.00 0.00
29.80 86.11 2.00 0.00 1.00 0.00 29.86 82.89 2.00 0.00 1.00 0.00
29.96 79.81 2.00 0.00 1.00 0.00 30.00 77.24 2.00 0.00 1.00 0.00
30.07 76.33 2.00 0.00 1.00 0.00 30.13 76.19 2.00 0.00 1.00 0.00
30.19 77.05 2.00 0.00 1.00 0.00 30.25 79.08 2.00 0.00 1.00 0.00
30.32 83.06 2.00 0.00 1.00 0.00 30.41 87.64 2.00 0.00 1.00 0.00
30.46 92.13 2.00 0.00 1.00 0.00 30.51 96.08 2.00 0.00 1.00 0.00
30.61 99.19 2.00 0.00 1.00 0.00 30.65 102.76 2.00 0.00 1.00 0.00
30.76 105.15 2.00 0.00 1.00 0.00 30.80 107.19 2.00 0.00 1.00 0.00
30.85 107.91 2.00 0.00 1.00 0.00 30.94 107.97 2.00 0.00 1.00 0.00
31.00 107.84 2.00 0.00 1.00 0.00 31.05 108.17 2.00 0.00 1.00 0.00
31.14 108.83 2.00 0.00 1.00 0.00 31.19 109.83 2.00 0.00 1.00 0.00
31.24 111.73 2.00 0.00 1.00 0.00 31.34 113.52 2.00 0.00 1.00 0.00
31.39 115.35 2.00 0.00 1.00 0.00 31.44 116.16 2.00 0.00 1.00 0.00
31.53 116.14 2.00 0.00 1.00 0.00 31.58 115.78 2.00 0.00 1.00 0.00
31.68 115.10 2.00 0.00 1.00 0.00 31.71 114.89 2.00 0.00 1.00 0.00
31.77 114.71 2.00 0.00 1.00 0.00 31.87 114.40 2.00 0.00 1.00 0.00
31.92 114.11 2.00 0.00 1.00 0.00 31.96 113.79 2.00 0.00 1.00 0.00
32.04 113.23 2.00 0.00 1.00 0.00 32.09 111.56 2.00 0.00 1.00 0.00
32.16 108.96 2.00 0.00 1.00 0.00 32.26 105.91 2.00 0.00 1.00 0.00
32.31 103.13 2.00 0.00 1.00 0.00 32.36 99.98 2.00 0.00 1.00 0.00
32.46 96.71 2.00 0.00 1.00 0.00 32.51 93.75 2.00 0.00 1.00 0.00
32.56 90.54 2.00 0.00 1.00 0.00 32.66 87.21 2.00 0.00 1.00 0.00
32.70 84.23 2.00 0.00 1.00 0.00 32.76 83.04 2.00 0.00 1.00 0.00
32.81 84.95 2.00 0.00 1.00 0.00 32.90 88.52 2.00 0.00 1.00 0.00
32.95 93.02 2.00 0.00 1.00 0.00 33.04 95.34 2.00 0.00 1.00 0.00
33.10 97.24 2.00 0.00 1.00 0.00 33.15 98.85 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
33.24 99.71 2.00 0.00 1.00 0.00 33.29 99.20 2.00 0.00 1.00 0.00
33.34 96.48 2.00 0.00 1.00 0.00 33.44 95.13 2.00 0.00 1.00 0.00
33.49 94.68 2.00 0.00 1.00 0.00 33.54 95.23 2.00 0.00 1.00 0.00
33.63 95.34 0.14 2.43 1.00 0.03 33.69 94.56 0.14 2.45 1.00 0.02
33.74 90.61 0.13 2.53 1.00 0.02 33.83 84.69 0.12 2.68 1.00 0.03
33.87 76.09 0.11 2.92 1.00 0.01 33.94 70.12 2.00 0.00 1.00 0.00
34.02 67.22 2.00 0.00 1.00 0.00 34.07 70.47 2.00 0.00 1.00 0.00
34.13 75.93 2.00 0.00 1.00 0.00 34.23 79.51 2.00 0.00 1.00 0.00
34.27 80.12 2.00 0.00 1.00 0.00 34.33 78.17 2.00 0.00 1.00 0.00
34.40 74.45 2.00 0.00 1.00 0.00 34.47 70.05 2.00 0.00 1.00 0.00
34.52 65.75 2.00 0.00 1.00 0.00 34.58 62.52 2.00 0.00 1.00 0.00
34.65 62.96 2.00 0.00 1.00 0.00 34.72 69.08 2.00 0.00 1.00 0.00
34.79 73.84 2.00 0.00 1.00 0.00 34.86 73.96 2.00 0.00 1.00 0.00
34.92 69.01 2.00 0.00 1.00 0.00 35.01 65.51 2.00 0.00 1.00 0.00
35.05 64.80 2.00 0.00 1.00 0.00 35.11 66.96 2.00 0.00 1.00 0.00
35.20 69.65 2.00 0.00 1.00 0.00 35.26 72.57 2.00 0.00 1.00 0.00
35.31 74.79 2.00 0.00 1.00 0.00 35.39 77.50 2.00 0.00 1.00 0.00
35.46 80.92 2.00 0.00 1.00 0.00 35.51 84.76 2.00 0.00 1.00 0.00
35.60 87.94 2.00 0.00 1.00 0.00 35.65 90.48 2.00 0.00 1.00 0.00
35.71 92.40 2.00 0.00 1.00 0.00 35.80 94.06 2.00 0.00 1.00 0.00
35.84 95.61 2.00 0.00 1.00 0.00 35.90 95.95 2.00 0.00 1.00 0.00
35.97 95.21 2.00 0.00 1.00 0.00 36.04 94.23 2.00 0.00 1.00 0.00
36.10 94.33 2.00 0.00 1.00 0.00 36.16 96.24 2.00 0.00 1.00 0.00
36.24 98.84 2.00 0.00 1.00 0.00 36.29 101.97 2.00 0.00 1.00 0.00
36.37 104.68 2.00 0.00 1.00 0.00 36.42 107.12 2.00 0.00 1.00 0.00
36.49 108.61 2.00 0.00 1.00 0.00 36.56 108.43 2.00 0.00 1.00 0.00
36.63 106.59 2.00 0.00 1.00 0.00 36.69 103.52 2.00 0.00 1.00 0.00
36.75 99.82 2.00 0.00 1.00 0.00 36.82 96.00 2.00 0.00 1.00 0.00
36.89 91.73 2.00 0.00 1.00 0.00 36.95 87.64 2.00 0.00 1.00 0.00
37.03 84.22 2.00 0.00 1.00 0.00 37.08 82.05 2.00 0.00 1.00 0.00
37.18 81.42 2.00 0.00 1.00 0.00 37.22 82.15 2.00 0.00 1.00 0.00
37.28 83.79 2.00 0.00 1.00 0.00 37.34 86.22 2.00 0.00 1.00 0.00
37.42 88.98 2.00 0.00 1.00 0.00 37.48 92.90 2.00 0.00 1.00 0.00
37.57 96.47 2.00 0.00 1.00 0.00 37.62 99.61 2.00 0.00 1.00 0.00
37.67 102.88 2.00 0.00 1.00 0.00 37.77 105.79 2.00 0.00 1.00 0.00
37.80 108.30 2.00 0.00 1.00 0.00 37.87 109.34 2.00 0.00 1.00 0.00
37.96 110.45 2.00 0.00 1.00 0.00 38.02 112.18 2.00 0.00 1.00 0.00
38.06 114.36 2.00 0.00 1.00 0.00 38.16 115.93 2.00 0.00 1.00 0.00
38.21 116.92 2.00 0.00 1.00 0.00 38.26 118.11 2.00 0.00 1.00 0.00
38.35 120.18 2.00 0.00 1.00 0.00 38.40 123.12 2.00 0.00 1.00 0.00
38.45 126.08 2.00 0.00 1.00 0.00 38.53 128.23 2.00 0.00 1.00 0.00
38.59 129.19 2.00 0.00 1.00 0.00 38.66 129.04 2.00 0.00 1.00 0.00
38.72 128.71 2.00 0.00 1.00 0.00 38.79 128.14 2.00 0.00 1.00 0.00
38.85 126.68 2.00 0.00 1.00 0.00 38.92 123.52 2.00 0.00 1.00 0.00
39.00 117.71 2.00 0.00 1.00 0.00 39.05 114.53 2.00 0.00 1.00 0.00
39.13 112.98 2.00 0.00 1.00 0.00 39.17 114.55 2.00 0.00 1.00 0.00
39.25 114.06 2.00 0.00 1.00 0.00 39.34 113.34 2.00 0.00 1.00 0.00
39.38 112.26 2.00 0.00 1.00 0.00 39.46 111.07 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
39.52 109.71 2.00 0.00 1.00 0.00 39.61 108.68 2.00 0.00 1.00 0.00
39.64 107.70 2.00 0.00 1.00 0.00 39.71 107.03 2.00 0.00 1.00 0.00
39.77 106.46 2.00 0.00 1.00 0.00 39.86 106.07 2.00 0.00 1.00 0.00
39.91 105.96 2.00 0.00 1.00 0.00 40.01 105.99 2.00 0.00 1.00 0.00
40.05 106.34 2.00 0.00 1.00 0.00 40.10 106.97 2.00 0.00 1.00 0.00
40.20 107.61 2.00 0.00 1.00 0.00 40.25 108.37 2.00 0.00 1.00 0.00
40.30 109.40 2.00 0.00 1.00 0.00 40.39 110.53 2.00 0.00 1.00 0.00
40.45 111.95 2.00 0.00 1.00 0.00 40.49 113.13 2.00 0.00 1.00 0.00
40.59 113.90 2.00 0.00 1.00 0.00 40.65 114.21 2.00 0.00 1.00 0.00
40.70 113.34 2.00 0.00 1.00 0.00 40.79 112.15 2.00 0.00 1.00 0.00
40.84 110.86 2.00 0.00 1.00 0.00 40.90 110.35 2.00 0.00 1.00 0.00
40.95 109.92 2.00 0.00 1.00 0.00 41.04 109.56 2.00 0.00 1.00 0.00
41.08 109.47 2.00 0.00 1.00 0.00 41.14 109.84 2.00 0.00 1.00 0.00
41.21 110.32 2.00 0.00 1.00 0.00 41.28 110.71 2.00 0.00 1.00 0.00
41.34 109.92 2.00 0.00 1.00 0.00 41.43 108.17 2.00 0.00 1.00 0.00
41.48 105.41 2.00 0.00 1.00 0.00 41.58 103.27 2.00 0.00 1.00 0.00
41.63 102.19 2.00 0.00 1.00 0.00 41.68 102.28 2.00 0.00 1.00 0.00
41.77 102.40 2.00 0.00 1.00 0.00 41.83 102.15 2.00 0.00 1.00 0.00
41.87 101.76 2.00 0.00 1.00 0.00 41.97 101.43 2.00 0.00 1.00 0.00
42.02 101.85 2.00 0.00 1.00 0.00 42.07 102.49 2.00 0.00 1.00 0.00
42.17 103.26 2.00 0.00 1.00 0.00 42.22 103.52 2.00 0.00 1.00 0.00
42.27 103.75 2.00 0.00 1.00 0.00 42.36 103.98 2.00 0.00 1.00 0.00
42.41 104.41 2.00 0.00 1.00 0.00 42.46 104.43 2.00 0.00 1.00 0.00
42.56 104.18 2.00 0.00 1.00 0.00 42.61 103.91 2.00 0.00 1.00 0.00
42.66 104.21 2.00 0.00 1.00 0.00 42.73 105.22 2.00 0.00 1.00 0.00
42.80 107.35 2.00 0.00 1.00 0.00 42.85 109.95 2.00 0.00 1.00 0.00
42.93 112.33 2.00 0.00 1.00 0.00 42.99 114.03 2.00 0.00 1.00 0.00
43.05 115.48 2.00 0.00 1.00 0.00 43.15 116.69 2.00 0.00 1.00 0.00
43.19 117.87 2.00 0.00 1.00 0.00 43.25 116.64 2.00 0.00 1.00 0.00
43.34 115.39 2.00 0.00 1.00 0.00 43.40 114.47 2.00 0.00 1.00 0.00
43.44 115.10 2.00 0.00 1.00 0.00 43.52 115.82 2.00 0.00 1.00 0.00
43.58 116.86 2.00 0.00 1.00 0.00 43.64 117.99 2.00 0.00 1.00 0.00
43.71 116.56 2.00 0.00 1.00 0.00 43.78 110.55 2.00 0.00 1.00 0.00
43.86 103.00 2.00 0.00 1.00 0.00 43.91 96.36 2.00 0.00 1.00 0.00
44.00 92.73 2.00 0.00 1.00 0.00 44.05 89.82 2.00 0.00 1.00 0.00
44.10 85.89 2.00 0.00 1.00 0.00 44.20 81.26 2.00 0.00 1.00 0.00
44.25 76.72 2.00 0.00 1.00 0.00 44.30 75.29 2.00 0.00 1.00 0.00
44.40 75.87 2.00 0.00 1.00 0.00 44.44 78.32 2.00 0.00 1.00 0.00
44.49 82.49 2.00 0.00 1.00 0.00 44.59 87.04 2.00 0.00 1.00 0.00
44.62 92.56 2.00 0.00 1.00 0.00 44.70 97.12 2.00 0.00 1.00 0.00
44.79 100.84 2.00 0.00 1.00 0.00 44.82 103.68 2.00 0.00 1.00 0.00
44.94 105.05 2.00 0.00 1.00 0.00 44.98 106.13 2.00 0.00 1.00 0.00
45.03 105.84 2.00 0.00 1.00 0.00 45.09 105.03 2.00 0.00 1.00 0.00
45.18 104.06 2.00 0.00 1.00 0.00 45.21 103.06 2.00 0.00 1.00 0.00
45.28 102.18 2.00 0.00 1.00 0.00 45.37 101.35 2.00 0.00 1.00 0.00
45.43 100.95 2.00 0.00 1.00 0.00 45.48 101.17 2.00 0.00 1.00 0.00
45.57 101.63 2.00 0.00 1.00 0.00 45.63 102.05 2.00 0.00 1.00 0.00
45.67 102.18 2.00 0.00 1.00 0.00 45.76 102.13 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(f)
45.82
45.96
46.07
46.21
46.34
46.46
46.59
46.76
46.85
47.00
47.13
47.25
47.39
47.53
47.65
47.78
47.95
48.03
48.17
48.30
48.43
48.59
48.70
48.83
48.97
49.10
49.22
49.37
49.48
49.62
49.77
49.91
50.01

Qtn,cs

102.30
103.62
104.84
108.03
110.65
110.45
105.28
96.11
93.30
89.64
92.18
100.35
106.60
109.03
110.59
109.54
105.86
102.76
99.23
99.09
103.40
108.34
111.85
110.34
102.79
95.63
88.34
83.30
82.13
77.97
73.37
73.44
72.68

Abbreviations
Equivalent clean sand normalized cone resistance

Qtn,cs:

FS:

ev (%):

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
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Depth

(ft)

45.87
46.02
46.14
46.29
46.41
46.55
46.67
46.79
46.95
47.06
47.21
47.35
47.45
47.59
47.73
47.84
47.97
48.11
48.23
48.38
48.53
48.63
48.77
48.91
49.03
49.17
49.31
49.43
49.55
49.71
49.82
49.96

Qtn,cs

102.96
104.21
106.11
109.64
110.96
109.34
100.28
94.43
91.16
89.95
95.55
103.93
107.80
110.14
110.32
107.72
104.08
101.04
98.43
100.75
105.86
110.43
112.30
106.89
99.21
92.17
85.40
82.66
81.42
75.58
73.96
72.95

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e, (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Total estimated settlement: 0.32
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Landmark Consultants, Inc.
AN]] ARK 780 N. 4th Street
El Centro, CA 92243
Geo-Engineers and Geologists
LIQUEFACTION ANALYSIS REPORT

Project title : IVC Sports Field Improvements Location : Imperial, CA
CPT file : CPT-4
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 8.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 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,;:  7.00 Ic cut-off value: 2.55 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  1.02 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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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,;:  7.00

Peak ground acceleration: 1.02

Depth to water table (insitu): 8.00 ft
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Unit weight calculation:
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Fill height:
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Ic(SBT) SBT (Robertson et al. 1986)
SBT legend
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. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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Estimation of post-earthquake settlements
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qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)

Abbreviations
Qe Total cone resistance (cone resistance qc corrected for pore water effects)
I 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 Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
8.01 166.17 0.71 1.20 1.00 0.01 8.10 165.89 0.71 1.20 1.00 0.01
8.16 165.91 0.70 1.20 1.00 0.01 8.21 166.23 0.70 1.19 1.00 0.01
8.30 166.42 0.70 1.19 1.00 0.01 8.35 166.68 0.70 1.19 1.00 0.01
8.40 165.62 0.69 1.20 1.00 0.01 8.49 163.96 0.67 1.22 1.00 0.01
8.55 163.62 0.66 1.22 1.00 0.01 8.60 164.85 0.67 1.21 1.00 0.01
8.69 166.60 0.69 1.19 1.00 0.01 8.75 167.61 0.70 1.18 1.00 0.01
8.80 168.14 0.70 1.18 1.00 0.01 8.89 168.31 0.70 1.17 1.00 0.01
8.95 169.55 0.71 1.16 1.00 0.01 9.00 173.52 0.75 0.91 1.00 0.01
9.08 179.48 0.82 0.87 1.00 0.01 9.15 186.42 0.90 0.62 1.00 0.00
9.20 193.94 1.00 0.48 1.00 0.00 9.28 201.74 2.00 0.00 1.00 0.00
9.34 209.74 2.00 0.00 1.00 0.00 9.39 215.86 2.00 0.00 1.00 0.00
9.46 220.10 2.00 0.00 1.00 0.00 9.54 222.62 2.00 0.00 1.00 0.00
9.59 223.82 2.00 0.00 1.00 0.00 9.68 223.52 2.00 0.00 1.00 0.00
9.73 222.63 2.00 0.00 1.00 0.00 9.79 220.77 2.00 0.00 1.00 0.00
9.86 218.13 2.00 0.00 1.00 0.00 9.92 215.49 2.00 0.00 1.00 0.00
9.98 208.14 2.00 0.00 1.00 0.00 10.08 198.38 1.02 0.47 1.00 0.01
10.13 189.44 0.90 0.61 1.00 0.00 10.18 188.70 0.88 0.61 1.00 0.00
10.27 192.52 0.93 0.59 1.00 0.01 10.32 195.79 0.97 0.47 1.00 0.00
10.37 198.85 1.01 0.47 1.00 0.00 10.46 202.43 2.00 0.00 1.00 0.00
10.52 207.61 2.00 0.00 1.00 0.00 10.61 211.30 2.00 0.00 1.00 0.00
10.66 212.23 2.00 0.00 1.00 0.00 10.71 209.60 2.00 0.00 1.00 0.00
10.81 205.27 2.00 0.00 1.00 0.00 10.84 201.47 2.00 0.00 1.00 0.00
10.90 197.64 2.00 0.00 1.00 0.00 10.98 193.64 2.00 0.00 1.00 0.00
11.03 189.39 2.00 0.00 1.00 0.00 11.10 184.19 2.00 0.00 1.00 0.00
11.18 178.58 2.00 0.00 1.00 0.00 11.24 173.31 2.00 0.00 1.00 0.00
11.29 170.00 2.00 0.00 1.00 0.00 11.35 166.08 2.00 0.00 1.00 0.00
11.44 161.66 2.00 0.00 1.00 0.00 11.49 154.89 2.00 0.00 1.00 0.00
11.55 148.63 2.00 0.00 1.00 0.00 11.62 142.28 2.00 0.00 1.00 0.00
11.69 135.16 2.00 0.00 1.00 0.00 11.76 126.28 2.00 0.00 1.00 0.00
11.82 116.32 2.00 0.00 1.00 0.00 11.90 106.88 2.00 0.00 1.00 0.00
11.94 97.82 2.00 0.00 1.00 0.00 12.02 93.18 2.00 0.00 1.00 0.00
12.09 93.18 2.00 0.00 1.00 0.00 12.14 94.41 2.00 0.00 1.00 0.00
12.22 95.50 2.00 0.00 1.00 0.00 12.29 96.79 2.00 0.00 1.00 0.00
12.39 97.99 2.00 0.00 1.00 0.00 12.42 99.59 2.00 0.00 1.00 0.00
12.49 100.51 2.00 0.00 1.00 0.00 12.54 101.74 2.00 0.00 1.00 0.00
12.63 102.56 2.00 0.00 1.00 0.00 12.66 102.38 2.00 0.00 1.00 0.00
12.74 101.02 2.00 0.00 1.00 0.00 12.83 99.27 2.00 0.00 1.00 0.00
12.88 98.35 2.00 0.00 1.00 0.00 12.93 97.65 2.00 0.00 1.00 0.00
13.03 96.70 2.00 0.00 1.00 0.00 13.08 95.51 2.00 0.00 1.00 0.00
13.13 94.24 2.00 0.00 1.00 0.00 13.21 92.06 2.00 0.00 1.00 0.00
13.27 87.23 2.00 0.00 1.00 0.00 13.33 80.85 2.00 0.00 1.00 0.00
13.41 75.91 2.00 0.00 1.00 0.00 13.47 74.78 2.00 0.00 1.00 0.00
13.52 76.50 2.00 0.00 1.00 0.00 13.60 77.79 2.00 0.00 1.00 0.00
13.66 78.49 2.00 0.00 1.00 0.00 13.71 79.80 2.00 0.00 1.00 0.00
13.82 81.69 2.00 0.00 1.00 0.00 13.85 84.78 2.00 0.00 1.00 0.00
13.92 86.74 2.00 0.00 1.00 0.00 13.98 88.12 2.00 0.00 1.00 0.00
14.05 88.80 2.00 0.00 1.00 0.00 14.11 90.37 2.00 0.00 1.00 0.00
14.18 92.48 2.00 0.00 1.00 0.00 14.26 93.97 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
14.31 94.14 2.00 0.00 1.00 0.00 14.38 93.93 2.00 0.00 1.00 0.00
14.44 93.20 2.00 0.00 1.00 0.00 14.51 94.72 2.00 0.00 1.00 0.00
14.61 96.83 2.00 0.00 1.00 0.00 14.65 99.67 2.00 0.00 1.00 0.00
14.71 100.88 2.00 0.00 1.00 0.00 14.77 101.10 2.00 0.00 1.00 0.00
14.85 100.81 2.00 0.00 1.00 0.00 14.90 100.01 2.00 0.00 1.00 0.00
15.00 98.71 2.00 0.00 1.00 0.00 15.05 96.36 2.00 0.00 1.00 0.00
15.10 93.97 2.00 0.00 1.00 0.00 15.19 92.45 2.00 0.00 1.00 0.00
15.24 93.48 2.00 0.00 1.00 0.00 15.29 96.49 2.00 0.00 1.00 0.00
15.39 100.05 2.00 0.00 1.00 0.00 15.44 102.98 2.00 0.00 1.00 0.00
15.49 104.37 2.00 0.00 1.00 0.00 15.59 105.03 2.00 0.00 1.00 0.00
15.64 106.05 2.00 0.00 1.00 0.00 15.69 107.45 2.00 0.00 1.00 0.00
15.79 108.38 2.00 0.00 1.00 0.00 15.82 108.95 2.00 0.00 1.00 0.00
15.89 108.75 2.00 0.00 1.00 0.00 15.97 108.41 2.00 0.00 1.00 0.00
16.04 107.89 2.00 0.00 1.00 0.00 16.09 107.20 2.00 0.00 1.00 0.00
16.18 106.62 2.00 0.00 1.00 0.00 16.23 106.17 2.00 0.00 1.00 0.00
16.29 105.86 2.00 0.00 1.00 0.00 16.36 105.16 2.00 0.00 1.00 0.00
16.43 104.18 2.00 0.00 1.00 0.00 16.48 103.03 2.00 0.00 1.00 0.00
16.57 101.96 2.00 0.00 1.00 0.00 16.63 100.47 2.00 0.00 1.00 0.00
16.68 98.46 2.00 0.00 1.00 0.00 16.77 96.34 2.00 0.00 1.00 0.00
16.82 94.92 2.00 0.00 1.00 0.00 16.87 93.64 2.00 0.00 1.00 0.00
16.97 92.54 2.00 0.00 1.00 0.00 17.02 91.42 2.00 0.00 1.00 0.00
17.07 90.35 2.00 0.00 1.00 0.00 17.17 89.23 2.00 0.00 1.00 0.00
17.21 88.45 2.00 0.00 1.00 0.00 17.27 88.03 2.00 0.00 1.00 0.00
17.34 87.35 2.00 0.00 1.00 0.00 17.39 86.60 2.00 0.00 1.00 0.00
17.46 83.86 2.00 0.00 1.00 0.00 17.54 80.18 2.00 0.00 1.00 0.00
17.60 75.11 2.00 0.00 1.00 0.00 17.67 72.76 2.00 0.00 1.00 0.00
17.74 73.26 2.00 0.00 1.00 0.00 17.81 77.89 2.00 0.00 1.00 0.00
17.86 84.17 2.00 0.00 1.00 0.00 17.96 89.09 2.00 0.00 1.00 0.00
18.00 89.31 2.00 0.00 1.00 0.00 18.05 86.49 2.00 0.00 1.00 0.00
18.14 82.35 0.13 2.74 1.00 0.03 18.18 78.18 2.00 0.00 1.00 0.00
18.25 75.84 2.00 0.00 1.00 0.00 18.31 74.61 2.00 0.00 1.00 0.00
18.38 75.00 2.00 0.00 1.00 0.00 18.45 75.34 2.00 0.00 1.00 0.00
18.51 77.70 2.00 0.00 1.00 0.00 18.59 81.84 2.00 0.00 1.00 0.00
18.65 87.82 2.00 0.00 1.00 0.00 18.71 94.35 2.00 0.00 1.00 0.00
18.78 100.36 2.00 0.00 1.00 0.00 18.84 105.69 2.00 0.00 1.00 0.00
18.90 110.91 2.00 0.00 1.00 0.00 18.98 116.84 2.00 0.00 1.00 0.00
19.04 122.16 2.00 0.00 1.00 0.00 19.13 125.12 2.00 0.00 1.00 0.00
19.18 126.06 2.00 0.00 1.00 0.00 19.23 127.57 2.00 0.00 1.00 0.00
19.33 130.00 2.00 0.00 1.00 0.00 19.38 133.52 2.00 0.00 1.00 0.00
19.43 136.08 2.00 0.00 1.00 0.00 19.53 137.75 2.00 0.00 1.00 0.00
19.58 138.92 2.00 0.00 1.00 0.00 19.63 140.74 2.00 0.00 1.00 0.00
19.72 142.97 2.00 0.00 1.00 0.00 19.77 144.96 2.00 0.00 1.00 0.00
19.82 145.79 2.00 0.00 1.00 0.00 19.88 145.93 2.00 0.00 1.00 0.00
19.98 145.68 2.00 0.00 1.00 0.00 20.02 144.40 2.00 0.00 1.00 0.00
20.12 142.31 2.00 0.00 1.00 0.00 20.17 140.05 2.00 0.00 1.00 0.00
20.22 138.02 2.00 0.00 1.00 0.00 20.31 136.43 2.00 0.00 1.00 0.00
20.37 135.24 2.00 0.00 1.00 0.00 20.42 134.99 2.00 0.00 1.00 0.00
20.50 135.19 2.00 0.00 1.00 0.00 20.57 135.84 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
20.62 135.83 2.00 0.00 1.00 0.00 20.70 134.46 2.00 0.00 1.00 0.00
20.77 132.21 2.00 0.00 1.00 0.00 20.81 129.68 2.00 0.00 1.00 0.00
20.89 127.01 2.00 0.00 1.00 0.00 20.96 124.05 2.00 0.00 1.00 0.00
21.01 121.23 2.00 0.00 1.00 0.00 21.09 118.73 2.00 0.00 1.00 0.00
21.14 117.11 2.00 0.00 1.00 0.00 21.21 116.77 2.00 0.00 1.00 0.00
21.30 117.27 2.00 0.00 1.00 0.00 21.34 117.77 2.00 0.00 1.00 0.00
21.40 117.17 2.00 0.00 1.00 0.00 21.50 116.07 2.00 0.00 1.00 0.00
21.54 114.87 2.00 0.00 1.00 0.00 21.59 113.89 2.00 0.00 1.00 0.00
21.70 112.84 2.00 0.00 1.00 0.00 21.75 111.24 2.00 0.00 1.00 0.00
21.80 107.89 2.00 0.00 1.00 0.00 21.89 103.85 2.00 0.00 1.00 0.00
21.93 99.77 2.00 0.00 1.00 0.00 21.98 97.78 2.00 0.00 1.00 0.00
22.05 96.36 2.00 0.00 1.00 0.00 22.11 96.81 2.00 0.00 1.00 0.00
22.20 97.55 2.00 0.00 1.00 0.00 22.24 100.65 2.00 0.00 1.00 0.00
22.32 100.70 2.00 0.00 1.00 0.00 22.38 98.62 0.16 2.36 1.00 0.02
22.48 94.19 0.15 2.45 1.00 0.03 22.53 92.09 0.15 2.50 1.00 0.02
22.57 92.13 2.00 0.00 1.00 0.00 22.68 92.24 2.00 0.00 1.00 0.00
22.72 92.04 2.00 0.00 1.00 0.00 22.77 90.55 2.00 0.00 1.00 0.00
22.87 88.25 2.00 0.00 1.00 0.00 22.92 84.98 2.00 0.00 1.00 0.00
22.97 80.94 2.00 0.00 1.00 0.00 23.06 77.04 2.00 0.00 1.00 0.00
23.12 74.21 2.00 0.00 1.00 0.00 23.17 74.52 2.00 0.00 1.00 0.00
23.27 76.07 2.00 0.00 1.00 0.00 23.30 77.23 2.00 0.00 1.00 0.00
23.37 76.83 2.00 0.00 1.00 0.00 23.45 75.67 2.00 0.00 1.00 0.00
23.51 75.89 2.00 0.00 1.00 0.00 23.57 78.30 2.00 0.00 1.00 0.00
23.65 81.59 2.00 0.00 1.00 0.00 23.70 85.21 2.00 0.00 1.00 0.00
23.76 86.20 2.00 0.00 1.00 0.00 23.85 85.95 2.00 0.00 1.00 0.00
23.90 84.53 2.00 0.00 1.00 0.00 23.96 85.84 2.00 0.00 1.00 0.00
24.05 87.51 2.00 0.00 1.00 0.00 24.10 87.79 2.00 0.00 1.00 0.00
24.16 85.66 2.00 0.00 1.00 0.00 24.22 83.73 2.00 0.00 1.00 0.00
24.28 83.16 2.00 0.00 1.00 0.00 24.35 82.80 2.00 0.00 1.00 0.00
24.42 81.74 2.00 0.00 1.00 0.00 24.50 80.10 2.00 0.00 1.00 0.00
24.55 78.63 2.00 0.00 1.00 0.00 24.64 77.73 2.00 0.00 1.00 0.00
24.70 77.60 2.00 0.00 1.00 0.00 24.75 79.90 2.00 0.00 1.00 0.00
24.83 83.81 2.00 0.00 1.00 0.00 24.89 88.23 2.00 0.00 1.00 0.00
24.94 90.13 2.00 0.00 1.00 0.00 25.04 90.44 2.00 0.00 1.00 0.00
25.09 89.98 2.00 0.00 1.00 0.00 25.14 89.61 2.00 0.00 1.00 0.00
25.20 89.08 2.00 0.00 1.00 0.00 25.29 86.02 2.00 0.00 1.00 0.00
25.34 80.81 0.12 2.78 1.00 0.02 25.39 76.39 0.11 2.91 1.00 0.02
25.48 74.84 0.11 2.96 1.00 0.03 25.54 76.23 2.00 0.00 1.00 0.00
25.62 76.96 2.00 0.00 1.00 0.00 25.67 77.48 2.00 0.00 1.00 0.00
25.73 77.27 2.00 0.00 1.00 0.00 25.82 76.89 2.00 0.00 1.00 0.00
25.88 76.92 2.00 0.00 1.00 0.00 25.93 78.01 2.00 0.00 1.00 0.00
26.00 80.74 2.00 0.00 1.00 0.00 26.08 84.13 2.00 0.00 1.00 0.00
26.13 87.74 2.00 0.00 1.00 0.00 26.22 90.16 2.00 0.00 1.00 0.00
26.27 92.63 2.00 0.00 1.00 0.00 26.32 96.62 2.00 0.00 1.00 0.00
26.41 102.13 2.00 0.00 1.00 0.00 26.47 107.91 2.00 0.00 1.00 0.00
26.51 112.98 2.00 0.00 1.00 0.00 26.62 116.65 2.00 0.00 1.00 0.00
26.67 119.54 2.00 0.00 1.00 0.00 26.71 122.00 2.00 0.00 1.00 0.00
26.78 124.13 2.00 0.00 1.00 0.00 26.87 125.32 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
26.92 124.96 2.00 0.00 1.00 0.00 27.02 123.93 2.00 0.00 1.00 0.00
27.05 122.70 2.00 0.00 1.00 0.00 27.11 121.66 2.00 0.00 1.00 0.00
27.18 120.99 2.00 0.00 1.00 0.00 27.26 120.73 2.00 0.00 1.00 0.00
27.30 120.90 2.00 0.00 1.00 0.00 27.36 120.53 2.00 0.00 1.00 0.00
27.46 120.07 2.00 0.00 1.00 0.00 27.50 119.66 2.00 0.00 1.00 0.00
27.60 120.15 2.00 0.00 1.00 0.00 27.65 122.18 2.00 0.00 1.00 0.00
27.70 126.43 2.00 0.00 1.00 0.00 27.78 131.75 2.00 0.00 1.00 0.00
27.85 137.73 2.00 0.00 1.00 0.00 27.90 144.52 2.00 0.00 1.00 0.00
27.99 150.95 2.00 0.00 1.00 0.00 28.05 155.93 2.00 0.00 1.00 0.00
28.10 156.80 2.00 0.00 1.00 0.00 28.20 155.04 2.00 0.00 1.00 0.00
28.24 151.62 2.00 0.00 1.00 0.00 28.30 148.50 2.00 0.00 1.00 0.00
28.38 145.58 2.00 0.00 1.00 0.00 28.44 142.91 2.00 0.00 1.00 0.00
28.49 140.41 2.00 0.00 1.00 0.00 28.54 137.86 2.00 0.00 1.00 0.00
28.64 136.18 2.00 0.00 1.00 0.00 28.68 135.45 2.00 0.00 1.00 0.00
28.79 135.31 2.00 0.00 1.00 0.00 28.83 134.14 2.00 0.00 1.00 0.00
28.89 131.43 2.00 0.00 1.00 0.00 28.98 128.59 2.00 0.00 1.00 0.00
29.01 126.75 2.00 0.00 1.00 0.00 29.07 125.53 2.00 0.00 1.00 0.00
29.18 124.10 2.00 0.00 1.00 0.00 29.21 122.77 2.00 0.00 1.00 0.00
29.27 122.04 2.00 0.00 1.00 0.00 29.34 121.63 2.00 0.00 1.00 0.00
29.41 121.49 2.00 0.00 1.00 0.00 29.47 120.97 2.00 0.00 1.00 0.00
29.53 118.16 2.00 0.00 1.00 0.00 29.60 114.70 2.00 0.00 1.00 0.00
29.67 113.09 2.00 0.00 1.00 0.00 29.73 113.39 2.00 0.00 1.00 0.00
29.81 115.66 2.00 0.00 1.00 0.00 29.87 118.22 2.00 0.00 1.00 0.00
29.93 123.40 2.00 0.00 1.00 0.00 30.00 127.94 2.00 0.00 1.00 0.00
30.05 133.73 2.00 0.00 1.00 0.00 30.16 138.11 2.00 0.00 1.00 0.00
30.20 143.16 2.00 0.00 1.00 0.00 30.26 146.13 2.00 0.00 1.00 0.00
30.32 148.74 2.00 0.00 1.00 0.00 30.39 150.74 2.00 0.00 1.00 0.00
30.46 152.55 2.00 0.00 1.00 0.00 30.52 154.21 2.00 0.00 1.00 0.00
30.60 154.87 2.00 0.00 1.00 0.00 30.66 154.55 2.00 0.00 1.00 0.00
30.71 152.99 2.00 0.00 1.00 0.00 30.78 150.60 2.00 0.00 1.00 0.00
30.84 146.91 2.00 0.00 1.00 0.00 30.91 142.48 2.00 0.00 1.00 0.00
30.99 137.10 2.00 0.00 1.00 0.00 31.04 131.54 2.00 0.00 1.00 0.00
31.11 125.68 2.00 0.00 1.00 0.00 31.20 120.29 2.00 0.00 1.00 0.00
31.24 113.91 2.00 0.00 1.00 0.00 31.34 108.51 2.00 0.00 1.00 0.00
31.37 103.81 2.00 0.00 1.00 0.00 31.43 101.22 2.00 0.00 1.00 0.00
31.54 98.90 2.00 0.00 1.00 0.00 31.56 96.55 2.00 0.00 1.00 0.00
31.63 92.72 2.00 0.00 1.00 0.00 31.73 88.09 2.00 0.00 1.00 0.00
31.78 83.45 2.00 0.00 1.00 0.00 31.83 80.42 2.00 0.00 1.00 0.00
31.90 77.78 2.00 0.00 1.00 0.00 31.97 75.37 2.00 0.00 1.00 0.00
32.02 73.53 2.00 0.00 1.00 0.00 32.13 72.28 2.00 0.00 1.00 0.00
32.16 71.39 2.00 0.00 1.00 0.00 32.23 70.61 2.00 0.00 1.00 0.00
32.32 69.52 2.00 0.00 1.00 0.00 32.37 68.85 2.00 0.00 1.00 0.00
32.43 69.60 2.00 0.00 1.00 0.00 32.52 71.10 2.00 0.00 1.00 0.00
32.57 72.89 2.00 0.00 1.00 0.00 32.62 74.01 2.00 0.00 1.00 0.00
32.71 74.56 2.00 0.00 1.00 0.00 32.77 74.46 2.00 0.00 1.00 0.00
32.82 75.03 2.00 0.00 1.00 0.00 32.91 76.25 2.00 0.00 1.00 0.00
32.96 78.70 2.00 0.00 1.00 0.00 33.01 81.61 2.00 0.00 1.00 0.00
33.11 84.34 2.00 0.00 1.00 0.00 33.16 87.94 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
33.21 94.49 2.00 0.00 1.00 0.00 33.30 101.65 2.00 0.00 1.00 0.00
33.36 107.52 2.00 0.00 1.00 0.00 33.41 109.71 2.00 0.00 1.00 0.00
33.50 110.44 2.00 0.00 1.00 0.00 33.55 110.38 2.00 0.00 1.00 0.00
33.60 109.74 2.00 0.00 1.00 0.00 33.67 108.13 2.00 0.00 1.00 0.00
33.74 104.89 2.00 0.00 1.00 0.00 33.80 101.08 2.00 0.00 1.00 0.00
33.87 97.43 2.00 0.00 1.00 0.00 33.93 94.24 2.00 0.00 1.00 0.00
34.00 93.83 2.00 0.00 1.00 0.00 34.10 94.85 2.00 0.00 1.00 0.00
34.13 98.24 2.00 0.00 1.00 0.00 34.20 101.02 2.00 0.00 1.00 0.00
34.28 103.24 2.00 0.00 1.00 0.00 34.32 104.83 2.00 0.00 1.00 0.00
34.39 105.51 2.00 0.00 1.00 0.00 34.48 105.49 2.00 0.00 1.00 0.00
34.53 104.82 2.00 0.00 1.00 0.00 34.59 103.28 2.00 0.00 1.00 0.00
34.69 102.08 2.00 0.00 1.00 0.00 34.74 102.00 2.00 0.00 1.00 0.00
34.79 103.87 2.00 0.00 1.00 0.00 34.86 106.97 2.00 0.00 1.00 0.00
34.94 110.07 2.00 0.00 1.00 0.00 34.97 113.41 2.00 0.00 1.00 0.00
35.04 116.69 2.00 0.00 1.00 0.00 35.11 120.54 2.00 0.00 1.00 0.00
35.19 123.62 2.00 0.00 1.00 0.00 35.24 125.97 2.00 0.00 1.00 0.00
35.31 126.49 2.00 0.00 1.00 0.00 35.38 125.57 2.00 0.00 1.00 0.00
35.44 122.14 2.00 0.00 1.00 0.00 35.53 119.16 2.00 0.00 1.00 0.00
35.58 117.16 2.00 0.00 1.00 0.00 35.67 117.38 2.00 0.00 1.00 0.00
35.73 118.55 2.00 0.00 1.00 0.00 35.78 121.20 2.00 0.00 1.00 0.00
35.88 123.87 2.00 0.00 1.00 0.00 35.90 127.20 2.00 0.00 1.00 0.00
35.97 130.36 2.00 0.00 1.00 0.00 36.07 133.45 2.00 0.00 1.00 0.00
36.12 135.75 2.00 0.00 1.00 0.00 36.17 137.28 2.00 0.00 1.00 0.00
36.26 138.01 2.00 0.00 1.00 0.00 36.31 138.02 2.00 0.00 1.00 0.00
36.36 135.96 2.00 0.00 1.00 0.00 36.45 133.29 2.00 0.00 1.00 0.00
36.51 130.35 2.00 0.00 1.00 0.00 36.56 127.96 2.00 0.00 1.00 0.00
36.62 124.97 2.00 0.00 1.00 0.00 36.71 121.62 2.00 0.00 1.00 0.00
36.76 118.44 2.00 0.00 1.00 0.00 36.81 116.01 2.00 0.00 1.00 0.00
36.91 114.27 2.00 0.00 1.00 0.00 36.96 113.13 2.00 0.00 1.00 0.00
37.01 112.80 2.00 0.00 1.00 0.00 37.10 112.53 2.00 0.00 1.00 0.00
37.16 112.11 2.00 0.00 1.00 0.00 37.20 109.93 2.00 0.00 1.00 0.00
37.29 106.83 2.00 0.00 1.00 0.00 37.35 104.71 2.00 0.00 1.00 0.00
37.40 104.87 2.00 0.00 1.00 0.00 37.49 106.12 2.00 0.00 1.00 0.00
37.55 106.83 2.00 0.00 1.00 0.00 37.60 107.63 2.00 0.00 1.00 0.00
37.69 108.74 2.00 0.00 1.00 0.00 37.75 109.91 2.00 0.00 1.00 0.00
37.80 109.93 2.00 0.00 1.00 0.00 37.89 108.88 2.00 0.00 1.00 0.00
37.95 107.25 2.00 0.00 1.00 0.00 38.00 106.28 2.00 0.00 1.00 0.00
38.09 105.80 2.00 0.00 1.00 0.00 38.14 105.58 2.00 0.00 1.00 0.00
38.19 105.27 2.00 0.00 1.00 0.00 38.29 105.13 2.00 0.00 1.00 0.00
38.34 105.79 2.00 0.00 1.00 0.00 38.39 107.39 2.00 0.00 1.00 0.00
38.48 108.95 2.00 0.00 1.00 0.00 38.52 110.40 2.00 0.00 1.00 0.00
38.59 112.21 2.00 0.00 1.00 0.00 38.68 114.37 2.00 0.00 1.00 0.00
38.73 116.86 2.00 0.00 1.00 0.00 38.78 118.79 2.00 0.00 1.00 0.00
38.87 120.47 2.00 0.00 1.00 0.00 38.92 122.21 2.00 0.00 1.00 0.00
38.98 124.28 2.00 0.00 1.00 0.00 39.07 126.12 2.00 0.00 1.00 0.00
39.13 127.12 2.00 0.00 1.00 0.00 39.18 126.57 2.00 0.00 1.00 0.00
39.26 124.77 2.00 0.00 1.00 0.00 39.32 122.54 2.00 0.00 1.00 0.00
39.37 120.34 2.00 0.00 1.00 0.00 39.46 118.86 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
39.52 117.95 2.00 0.00 1.00 0.00 39.62 117.67 2.00 0.00 1.00 0.00
39.66 117.71 2.00 0.00 1.00 0.00 39.72 118.32 2.00 0.00 1.00 0.00
39.76 120.21 2.00 0.00 1.00 0.00 39.86 122.71 2.00 0.00 1.00 0.00
39.91 126.46 2.00 0.00 1.00 0.00 40.01 129.16 2.00 0.00 1.00 0.00
40.06 131.41 2.00 0.00 1.00 0.00 40.11 131.98 2.00 0.00 1.00 0.00
40.16 131.37 2.00 0.00 1.00 0.00 40.26 129.45 2.00 0.00 1.00 0.00
40.31 126.43 2.00 0.00 1.00 0.00 40.36 122.77 2.00 0.00 1.00 0.00
40.43 118.57 2.00 0.00 1.00 0.00 40.49 113.72 2.00 0.00 1.00 0.00
40.55 108.02 2.00 0.00 1.00 0.00 40.64 102.41 2.00 0.00 1.00 0.00
40.70 98.65 2.00 0.00 1.00 0.00 40.75 97.74 2.00 0.00 1.00 0.00
40.84 98.18 2.00 0.00 1.00 0.00 40.88 98.81 2.00 0.00 1.00 0.00
40.95 99.36 2.00 0.00 1.00 0.00 41.03 100.16 2.00 0.00 1.00 0.00
41.09 102.32 2.00 0.00 1.00 0.00 41.15 105.29 2.00 0.00 1.00 0.00
41.23 108.51 2.00 0.00 1.00 0.00 41.28 111.71 2.00 0.00 1.00 0.00
41.34 115.39 2.00 0.00 1.00 0.00 41.44 118.65 2.00 0.00 1.00 0.00
41.49 120.69 2.00 0.00 1.00 0.00 41.55 121.54 2.00 0.00 1.00 0.00
41.63 123.05 2.00 0.00 1.00 0.00 41.69 124.69 2.00 0.00 1.00 0.00
41.73 125.28 2.00 0.00 1.00 0.00 41.80 123.73 2.00 0.00 1.00 0.00
41.88 121.10 2.00 0.00 1.00 0.00 41.94 118.31 2.00 0.00 1.00 0.00
42.03 116.29 2.00 0.00 1.00 0.00 42.08 115.39 2.00 0.00 1.00 0.00
42.15 115.73 2.00 0.00 1.00 0.00 42.23 116.95 2.00 0.00 1.00 0.00
42.27 118.50 2.00 0.00 1.00 0.00 42.32 119.69 2.00 0.00 1.00 0.00
42.43 120.31 2.00 0.00 1.00 0.00 42.47 120.70 2.00 0.00 1.00 0.00
42.57 120.73 2.00 0.00 1.00 0.00 42.62 120.54 2.00 0.00 1.00 0.00
42.67 119.86 2.00 0.00 1.00 0.00 42.76 119.31 2.00 0.00 1.00 0.00
42.81 119.01 2.00 0.00 1.00 0.00 42.87 119.10 2.00 0.00 1.00 0.00
42.92 119.11 2.00 0.00 1.00 0.00 43.01 119.06 2.00 0.00 1.00 0.00
43.06 119.13 2.00 0.00 1.00 0.00 43.12 119.58 2.00 0.00 1.00 0.00
43.20 120.26 2.00 0.00 1.00 0.00 43.26 121.16 2.00 0.00 1.00 0.00
43.31 122.26 2.00 0.00 1.00 0.00 43.40 123.24 2.00 0.00 1.00 0.00
43.47 123.98 2.00 0.00 1.00 0.00 43.51 124.38 2.00 0.00 1.00 0.00
43.60 124.55 2.00 0.00 1.00 0.00 43.66 124.72 2.00 0.00 1.00 0.00
43.71 124.27 2.00 0.00 1.00 0.00 43.80 123.48 2.00 0.00 1.00 0.00
43.85 122.79 2.00 0.00 1.00 0.00 43.90 122.52 2.00 0.00 1.00 0.00
44.00 122.14 2.00 0.00 1.00 0.00 44.05 121.45 2.00 0.00 1.00 0.00
44.10 120.72 2.00 0.00 1.00 0.00 44.19 120.32 2.00 0.00 1.00 0.00
44.24 120.54 2.00 0.00 1.00 0.00 44.30 121.36 2.00 0.00 1.00 0.00
44.38 121.67 2.00 0.00 1.00 0.00 44.44 121.34 2.00 0.00 1.00 0.00
44.49 120.57 2.00 0.00 1.00 0.00 44.59 120.11 2.00 0.00 1.00 0.00
44.64 120.11 2.00 0.00 1.00 0.00 44.73 119.77 2.00 0.00 1.00 0.00
44.78 119.08 2.00 0.00 1.00 0.00 44.84 118.26 2.00 0.00 1.00 0.00
44.89 117.74 2.00 0.00 1.00 0.00 44.97 117.50 2.00 0.00 1.00 0.00
45.03 117.35 2.00 0.00 1.00 0.00 45.09 116.88 2.00 0.00 1.00 0.00
45.17 116.24 2.00 0.00 1.00 0.00 45.23 115.68 2.00 0.00 1.00 0.00
45.28 115.61 2.00 0.00 1.00 0.00 45.37 115.82 2.00 0.00 1.00 0.00
45.43 116.14 2.00 0.00 1.00 0.00 45.48 116.25 2.00 0.00 1.00 0.00
45.56 116.05 2.00 0.00 1.00 0.00 45.62 115.60 2.00 0.00 1.00 0.00
45.68 115.09 2.00 0.00 1.00 0.00 45.76 114.60 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(f)
45.81
45.98
46.07
46.22
46.34
46.49
46.59
46.74
46.87
46.98
47.11
47.27
47.38
47.52
47.68
47.77
47.92
48.07
48.17
48.31
48.46
48.56
48.71
48.85
48.95
49.10
49.25
49.35
49.49
49.63
49.75
49.89
50.02

Qtn,cs

114.35
113.96
114.23
114.11
108.75
103.73
100.87
98.55
97.10
95.93
94.78
92.35
91.85
93.34
94.78
97.58
102.93
106.85
110.06
114.01
114.92
114.16
111.56
108.48
106.77
106.36
106.24
104.21
100.31
95.42
91.78
90.23
90.25

Abbreviations
Equivalent clean sand normalized cone resistance

Qtn,cs:

FS:

ev (%):

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
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Depth

(ft)

45.87
46.01
46.17
46.27
46.40
46.54
46.68
46.79
46.94
47.06
47.18
47.31
47.46
47.57
47.72
47.87
47.97
48.12
48.26
48.36
48.51
48.65
48.76
48.91
49.05
49.15
49.30
49.43
49.55
49.69
49.84
49.94

Qtn,cs

114.15
113.83
114.52
111.77
105.72
102.19
99.64
97.73
96.51
95.43
93.72
91.64
92.58
94.21
95.59
100.16
105.09
108.24
112.05
114.80
114.77
113.07
109.96
107.33
106.43
106.40
105.63
102.40
97.93
93.24
90.82
90.18

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e, (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Total estimated settlement: 0.35
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Landmark Consultants, Inc.
AN]] ARK 780 N. 4th Street
El Centro, CA 92243
Geo-Engineers and Geologists
LIQUEFACTION ANALYSIS REPORT

Project title : IVC Sports Field Improvements Location : Imperial, CA
CPT file : CPT-5
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 8.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 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,;:  7.00 Ic cut-off value: 2.55 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  1.02 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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Input parameters and analysis data
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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:
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Unit weight calculation:
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Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
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Abbreviations
Qe Total cone resistance (cone resistance qc corrected for pore water effects)
I 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 Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
8.02 113.49 2.00 0.00 1.00 0.00 8.08 113.31 2.00 0.00 1.00 0.00
8.16 115.21 2.00 0.00 1.00 0.00 8.22 117.90 2.00 0.00 1.00 0.00
8.29 119.09 2.00 0.00 1.00 0.00 8.35 119.93 2.00 0.00 1.00 0.00
8.42 118.83 2.00 0.00 1.00 0.00 8.48 118.64 2.00 0.00 1.00 0.00
8.53 121.43 2.00 0.00 1.00 0.00 8.62 124.82 2.00 0.00 1.00 0.00
8.67 125.36 2.00 0.00 1.00 0.00 8.74 121.49 2.00 0.00 1.00 0.00
8.82 114.61 2.00 0.00 1.00 0.00 8.87 108.32 2.00 0.00 1.00 0.00
8.93 106.60 2.00 0.00 1.00 0.00 9.02 107.73 2.00 0.00 1.00 0.00
9.07 110.09 2.00 0.00 1.00 0.00 9.16 110.60 2.00 0.00 1.00 0.00
9.22 110.10 2.00 0.00 1.00 0.00 9.26 109.42 2.00 0.00 1.00 0.00
9.32 107.93 2.00 0.00 1.00 0.00 9.39 106.94 2.00 0.00 1.00 0.00
9.46 108.22 2.00 0.00 1.00 0.00 9.57 111.04 2.00 0.00 1.00 0.00
9.60 114.28 2.00 0.00 1.00 0.00 9.66 112.81 2.00 0.00 1.00 0.00
9.76 110.00 2.00 0.00 1.00 0.00 9.81 105.54 2.00 0.00 1.00 0.00
9.86 103.85 2.00 0.00 1.00 0.00 9.91 103.32 2.00 0.00 1.00 0.00
10.00 104.21 2.00 0.00 1.00 0.00 10.05 107.23 2.00 0.00 1.00 0.00
10.11 110.81 0.26 2.15 1.00 0.01 10.19 114.84 0.28 2.09 1.00 0.02
10.25 118.56 0.29 2.03 1.00 0.01 10.30 121.93 0.31 1.99 1.00 0.01
10.40 124.21 0.32 1.96 1.00 0.02 10.44 125.08 0.32 1.94 1.00 0.01
10.50 124.09 0.32 1.96 1.00 0.01 10.57 122.36 0.31 1.98 1.00 0.02
10.64 120.59 0.30 2.00 1.00 0.02 10.70 116.07 0.28 2.07 1.00 0.01
10.77 106.05 0.23 2.23 1.00 0.02 10.84 98.78 0.21 2.36 1.00 0.02
10.90 97.49 0.20 2.39 1.00 0.02 10.96 104.15 0.22 2.26 1.00 0.02
11.04 109.78 0.25 2.16 1.00 0.02 11.09 114.93 0.27 2.08 1.00 0.01
11.18 118.52 0.28 2.03 1.00 0.02 11.24 120.74 0.29 2.00 1.00 0.01
11.34 120.82 0.29 2.00 1.00 0.02 11.39 120.84 0.29 2.00 1.00 0.01
11.43 120.80 0.29 2.00 1.00 0.01 11.49 120.31 0.29 2.01 1.00 0.01
11.56 118.71 0.28 2.03 1.00 0.02 11.63 115.99 0.27 2.07 1.00 0.02
11.69 111.39 0.25 2.14 1.00 0.02 11.76 104.90 0.22 2.25 1.00 0.02
11.83 97.89 2.00 0.00 1.00 0.00 11.90 92.96 2.00 0.00 1.00 0.00
11.96 91.17 2.00 0.00 1.00 0.00 12.03 92.81 2.00 0.00 1.00 0.00
12.09 96.48 2.00 0.00 1.00 0.00 12.16 100.98 2.00 0.00 1.00 0.00
12.22 103.81 2.00 0.00 1.00 0.00 12.32 103.08 2.00 0.00 1.00 0.00
12.37 100.72 2.00 0.00 1.00 0.00 12.42 97.05 2.00 0.00 1.00 0.00
12.47 93.15 2.00 0.00 1.00 0.00 12.54 89.43 2.00 0.00 1.00 0.00
12.61 87.06 2.00 0.00 1.00 0.00 12.67 87.16 2.00 0.00 1.00 0.00
12.74 87.59 2.00 0.00 1.00 0.00 12.81 88.56 2.00 0.00 1.00 0.00
12.87 88.75 2.00 0.00 1.00 0.00 12.95 87.94 2.00 0.00 1.00 0.00
13.01 86.24 2.00 0.00 1.00 0.00 13.06 86.46 2.00 0.00 1.00 0.00
13.15 88.45 2.00 0.00 1.00 0.00 13.21 92.28 0.17 2.50 1.00 0.02
13.26 96.14 0.18 2.41 1.00 0.01 13.32 99.69 0.19 2.34 1.00 0.02
13.40 101.44 0.20 2.31 1.00 0.02 13.45 102.04 0.20 2.30 1.00 0.01
13.55 101.90 0.20 2.30 1.00 0.03 13.59 101.30 0.20 2.31 1.00 0.01
13.65 98.01 0.19 2.38 1.00 0.02 13.75 93.89 0.17 2.46 1.00 0.03
13.79 89.22 0.16 2.57 1.00 0.01 13.85 86.59 0.16 2.63 1.00 0.02
13.95 85.06 2.00 0.00 1.00 0.00 13.99 85.93 2.00 0.00 1.00 0.00
14.05 91.05 2.00 0.00 1.00 0.00 14.11 99.68 2.00 0.00 1.00 0.00
14.19 107.89 2.00 0.00 1.00 0.00 14.25 114.58 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
14.34 119.02 2.00 0.00 1.00 0.00 14.39 123.70 2.00 0.00 1.00 0.00
14.44 126.95 2.00 0.00 1.00 0.00 14.54 128.54 2.00 0.00 1.00 0.00
14.58 127.47 2.00 0.00 1.00 0.00 14.64 122.82 2.00 0.00 1.00 0.00
14.73 117.34 2.00 0.00 1.00 0.00 14.79 111.17 2.00 0.00 1.00 0.00
14.83 105.42 2.00 0.00 1.00 0.00 14.93 102.62 2.00 0.00 1.00 0.00
14.97 102.35 2.00 0.00 1.00 0.00 15.03 100.38 2.00 0.00 1.00 0.00
15.13 97.30 2.00 0.00 1.00 0.00 15.17 96.34 2.00 0.00 1.00 0.00
15.23 99.67 2.00 0.00 1.00 0.00 15.33 104.81 0.20 2.25 1.00 0.03
15.36 107.63 0.21 2.20 1.00 0.01 15.43 107.67 0.21 2.20 1.00 0.02
15.52 107.52 0.21 2.20 1.00 0.02 15.57 107.21 0.21 2.21 1.00 0.01
15.62 107.82 0.21 2.20 1.00 0.01 15.72 107.26 0.21 2.21 1.00 0.03
15.77 106.22 0.20 2.22 1.00 0.01 15.83 102.83 0.19 2.28 1.00 0.01
15.92 98.88 0.18 2.36 1.00 0.03 15.97 95.22 0.17 2.43 1.00 0.01
16.02 92.74 0.16 2.49 1.00 0.02 16.09 91.14 0.16 2.52 1.00 0.02
16.16 90.95 0.16 2.53 1.00 0.02 16.21 92.87 0.16 2.48 1.00 0.01
16.31 95.87 0.17 2.42 1.00 0.03 16.36 100.23 0.18 2.33 1.00 0.01
16.41 104.53 0.19 2.25 1.00 0.02 16.47 108.77 0.21 2.18 1.00 0.02
16.54 111.53 0.22 2.14 1.00 0.02 16.61 112.80 0.22 2.12 1.00 0.02
16.67 113.29 0.22 2.11 1.00 0.02 16.74 113.06 0.22 2.11 1.00 0.02
16.81 109.54 0.21 2.17 1.00 0.02 16.90 104.58 0.19 2.25 1.00 0.03
16.94 99.64 2.00 0.00 1.00 0.00 17.01 97.08 2.00 0.00 1.00 0.00
17.10 97.34 2.00 0.00 1.00 0.00 17.15 99.41 2.00 0.00 1.00 0.00
17.20 101.96 2.00 0.00 1.00 0.00 17.30 104.25 2.00 0.00 1.00 0.00
17.36 104.02 2.00 0.00 1.00 0.00 17.40 98.07 2.00 0.00 1.00 0.00
17.50 89.86 2.00 0.00 1.00 0.00 17.55 81.89 2.00 0.00 1.00 0.00
17.59 77.32 2.00 0.00 1.00 0.00 17.69 74.61 2.00 0.00 1.00 0.00
17.75 72.95 2.00 0.00 1.00 0.00 17.79 72.79 2.00 0.00 1.00 0.00
17.88 73.00 2.00 0.00 1.00 0.00 17.91 73.76 2.00 0.00 1.00 0.00
17.98 77.22 2.00 0.00 1.00 0.00 18.08 81.16 2.00 0.00 1.00 0.00
18.12 86.88 2.00 0.00 1.00 0.00 18.21 92.20 2.00 0.00 1.00 0.00
18.26 99.83 2.00 0.00 1.00 0.00 18.33 106.06 2.00 0.00 1.00 0.00
18.37 111.58 2.00 0.00 1.00 0.00 18.46 114.48 2.00 0.00 1.00 0.00
18.53 116.46 2.00 0.00 1.00 0.00 18.58 116.83 2.00 0.00 1.00 0.00
18.65 116.74 2.00 0.00 1.00 0.00 18.73 116.33 2.00 0.00 1.00 0.00
18.79 116.86 2.00 0.00 1.00 0.00 18.87 118.52 2.00 0.00 1.00 0.00
18.93 121.11 2.00 0.00 1.00 0.00 18.97 124.75 2.00 0.00 1.00 0.00
19.06 127.62 2.00 0.00 1.00 0.00 19.12 130.19 2.00 0.00 1.00 0.00
19.18 131.59 2.00 0.00 1.00 0.00 19.26 132.25 2.00 0.00 1.00 0.00
19.32 131.47 2.00 0.00 1.00 0.00 19.38 123.60 2.00 0.00 1.00 0.00
19.47 116.06 2.00 0.00 1.00 0.00 19.52 110.45 2.00 0.00 1.00 0.00
19.58 112.49 2.00 0.00 1.00 0.00 19.65 114.33 2.00 0.00 1.00 0.00
19.72 115.37 2.00 0.00 1.00 0.00 19.77 115.72 2.00 0.00 1.00 0.00
19.82 115.56 2.00 0.00 1.00 0.00 19.90 115.02 2.00 0.00 1.00 0.00
19.95 114.57 2.00 0.00 1.00 0.00 20.04 114.20 2.00 0.00 1.00 0.00
20.09 113.26 2.00 0.00 1.00 0.00 20.15 111.39 2.00 0.00 1.00 0.00
20.24 108.99 2.00 0.00 1.00 0.00 20.30 107.23 2.00 0.00 1.00 0.00
20.36 106.18 2.00 0.00 1.00 0.00 20.44 105.45 2.00 0.00 1.00 0.00
20.50 104.56 2.00 0.00 1.00 0.00 20.54 102.81 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
20.63 100.65 2.00 0.00 1.00 0.00 20.70 97.13 2.00 0.00 1.00 0.00
20.75 93.52 2.00 0.00 1.00 0.00 20.82 89.62 2.00 0.00 1.00 0.00
20.89 86.86 2.00 0.00 1.00 0.00 20.94 84.26 2.00 0.00 1.00 0.00
21.04 82.28 2.00 0.00 1.00 0.00 21.08 80.63 2.00 0.00 1.00 0.00
21.14 79.25 2.00 0.00 1.00 0.00 21.20 77.19 2.00 0.00 1.00 0.00
21.27 75.22 2.00 0.00 1.00 0.00 21.33 74.80 2.00 0.00 1.00 0.00
21.41 75.51 2.00 0.00 1.00 0.00 21.48 76.72 2.00 0.00 1.00 0.00
21.53 78.11 2.00 0.00 1.00 0.00 21.59 80.45 2.00 0.00 1.00 0.00
21.67 82.22 2.00 0.00 1.00 0.00 21.72 82.06 2.00 0.00 1.00 0.00
21.79 78.64 2.00 0.00 1.00 0.00 21.87 73.74 2.00 0.00 1.00 0.00
21.92 68.25 0.11 3.20 1.00 0.02 22.02 64.13 0.10 3.36 1.00 0.04
22.06 61.86 2.00 0.00 1.00 0.00 22.12 62.42 2.00 0.00 1.00 0.00
22.22 63.37 2.00 0.00 1.00 0.00 22.27 63.55 2.00 0.00 1.00 0.00
22.32 61.66 2.00 0.00 1.00 0.00 22.41 59.40 2.00 0.00 1.00 0.00
22.47 57.63 2.00 0.00 1.00 0.00 22.52 57.59 2.00 0.00 1.00 0.00
22.61 57.78 2.00 0.00 1.00 0.00 22.66 57.36 2.00 0.00 1.00 0.00
22.73 58.88 2.00 0.00 1.00 0.00 22.80 63.06 2.00 0.00 1.00 0.00
22.86 68.42 2.00 0.00 1.00 0.00 22.92 71.75 2.00 0.00 1.00 0.00
22.99 72.38 2.00 0.00 1.00 0.00 23.06 71.55 2.00 0.00 1.00 0.00
23.11 68.82 2.00 0.00 1.00 0.00 23.18 65.76 2.00 0.00 1.00 0.00
23.27 63.32 2.00 0.00 1.00 0.00 23.32 62.72 2.00 0.00 1.00 0.00
23.37 61.67 2.00 0.00 1.00 0.00 23.45 59.75 2.00 0.00 1.00 0.00
23.52 57.51 2.00 0.00 1.00 0.00 23.56 56.51 2.00 0.00 1.00 0.00
23.67 56.28 2.00 0.00 1.00 0.00 23.72 56.48 2.00 0.00 1.00 0.00
23.76 56.83 2.00 0.00 1.00 0.00 23.85 57.65 2.00 0.00 1.00 0.00
23.91 59.09 2.00 0.00 1.00 0.00 23.97 61.87 2.00 0.00 1.00 0.00
24.05 64.92 2.00 0.00 1.00 0.00 24.11 67.58 2.00 0.00 1.00 0.00
24.15 68.75 2.00 0.00 1.00 0.00 24.22 69.79 2.00 0.00 1.00 0.00
24.31 71.33 2.00 0.00 1.00 0.00 24.36 73.29 2.00 0.00 1.00 0.00
24.41 74.96 2.00 0.00 1.00 0.00 24.50 75.98 2.00 0.00 1.00 0.00
24.54 76.11 2.00 0.00 1.00 0.00 24.64 75.46 2.00 0.00 1.00 0.00
24.70 75.08 2.00 0.00 1.00 0.00 24.76 75.85 2.00 0.00 1.00 0.00
24.81 76.98 2.00 0.00 1.00 0.00 24.89 77.34 2.00 0.00 1.00 0.00
24.95 76.90 2.00 0.00 1.00 0.00 25.05 76.53 2.00 0.00 1.00 0.00
25.09 76.57 2.00 0.00 1.00 0.00 25.14 76.45 2.00 0.00 1.00 0.00
25.20 75.73 2.00 0.00 1.00 0.00 25.29 74.57 2.00 0.00 1.00 0.00
25.34 73.36 2.00 0.00 1.00 0.00 25.40 72.60 2.00 0.00 1.00 0.00
25.48 72.14 2.00 0.00 1.00 0.00 25.54 72.13 2.00 0.00 1.00 0.00
25.59 72.77 2.00 0.00 1.00 0.00 25.66 74.26 2.00 0.00 1.00 0.00
25.73 76.28 2.00 0.00 1.00 0.00 25.79 78.50 2.00 0.00 1.00 0.00
25.88 80.18 2.00 0.00 1.00 0.00 25.93 82.06 2.00 0.00 1.00 0.00
25.99 84.28 2.00 0.00 1.00 0.00 26.06 87.04 2.00 0.00 1.00 0.00
26.13 90.31 2.00 0.00 1.00 0.00 26.19 93.02 2.00 0.00 1.00 0.00
26.27 95.46 2.00 0.00 1.00 0.00 26.32 96.82 2.00 0.00 1.00 0.00
26.38 98.37 2.00 0.00 1.00 0.00 26.48 99.45 2.00 0.00 1.00 0.00
26.53 101.33 2.00 0.00 1.00 0.00 26.61 102.96 2.00 0.00 1.00 0.00
26.68 104.79 2.00 0.00 1.00 0.00 26.71 106.64 2.00 0.00 1.00 0.00
26.82 108.20 2.00 0.00 1.00 0.00 26.87 109.78 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
26.91 110.63 2.00 0.00 1.00 0.00 26.97 110.47 2.00 0.00 1.00 0.00
27.07 108.22 2.00 0.00 1.00 0.00 27.12 102.57 2.00 0.00 1.00 0.00
27.17 96.23 2.00 0.00 1.00 0.00 27.26 91.89 2.00 0.00 1.00 0.00
27.32 91.50 2.00 0.00 1.00 0.00 27.38 92.90 2.00 0.00 1.00 0.00
27.46 94.57 2.00 0.00 1.00 0.00 27.50 96.51 2.00 0.00 1.00 0.00
27.56 99.02 2.00 0.00 1.00 0.00 27.66 101.32 2.00 0.00 1.00 0.00
27.70 104.16 2.00 0.00 1.00 0.00 27.77 105.93 2.00 0.00 1.00 0.00
27.84 107.10 2.00 0.00 1.00 0.00 27.90 107.73 2.00 0.00 1.00 0.00
27.95 109.27 2.00 0.00 1.00 0.00 28.05 111.40 2.00 0.00 1.00 0.00
28.10 114.37 2.00 0.00 1.00 0.00 28.16 117.56 2.00 0.00 1.00 0.00
28.25 120.37 2.00 0.00 1.00 0.00 28.30 122.40 2.00 0.00 1.00 0.00
28.36 124.03 2.00 0.00 1.00 0.00 28.43 125.73 2.00 0.00 1.00 0.00
28.48 127.08 2.00 0.00 1.00 0.00 28.55 126.33 2.00 0.00 1.00 0.00
28.63 124.18 2.00 0.00 1.00 0.00 28.70 121.82 2.00 0.00 1.00 0.00
28.74 120.50 2.00 0.00 1.00 0.00 28.83 119.87 2.00 0.00 1.00 0.00
28.89 119.55 2.00 0.00 1.00 0.00 28.96 119.86 2.00 0.00 1.00 0.00
29.03 120.91 2.00 0.00 1.00 0.00 29.09 122.60 2.00 0.00 1.00 0.00
29.15 124.40 2.00 0.00 1.00 0.00 29.23 125.81 2.00 0.00 1.00 0.00
29.29 127.05 2.00 0.00 1.00 0.00 29.34 128.79 2.00 0.00 1.00 0.00
29.41 131.86 2.00 0.00 1.00 0.00 29.48 135.55 2.00 0.00 1.00 0.00
29.53 139.01 2.00 0.00 1.00 0.00 29.62 140.83 2.00 0.00 1.00 0.00
29.68 141.25 2.00 0.00 1.00 0.00 29.73 139.96 2.00 0.00 1.00 0.00
29.81 137.66 2.00 0.00 1.00 0.00 29.88 134.96 2.00 0.00 1.00 0.00
29.93 131.69 2.00 0.00 1.00 0.00 30.00 129.17 2.00 0.00 1.00 0.00
30.07 127.83 2.00 0.00 1.00 0.00 30.12 129.86 2.00 0.00 1.00 0.00
30.21 133.45 2.00 0.00 1.00 0.00 30.27 137.96 2.00 0.00 1.00 0.00
30.33 142.02 2.00 0.00 1.00 0.00 30.40 145.42 2.00 0.00 1.00 0.00
30.47 148.00 2.00 0.00 1.00 0.00 30.52 149.88 2.00 0.00 1.00 0.00
30.62 150.21 2.00 0.00 1.00 0.00 30.67 149.46 2.00 0.00 1.00 0.00
30.71 147.50 2.00 0.00 1.00 0.00 30.79 145.40 2.00 0.00 1.00 0.00
30.86 143.73 2.00 0.00 1.00 0.00 30.92 141.42 2.00 0.00 1.00 0.00
31.00 138.82 2.00 0.00 1.00 0.00 31.06 135.61 2.00 0.00 1.00 0.00
31.12 130.16 2.00 0.00 1.00 0.00 31.22 123.97 2.00 0.00 1.00 0.00
31.26 116.75 2.00 0.00 1.00 0.00 31.31 110.62 2.00 0.00 1.00 0.00
31.41 103.60 2.00 0.00 1.00 0.00 31.45 95.41 2.00 0.00 1.00 0.00
31.50 83.26 2.00 0.00 1.00 0.00 31.57 72.63 2.00 0.00 1.00 0.00
31.65 65.10 2.00 0.00 1.00 0.00 31.70 65.80 2.00 0.00 1.00 0.00
31.77 65.95 2.00 0.00 1.00 0.00 31.85 66.00 2.00 0.00 1.00 0.00
31.92 66.11 2.00 0.00 1.00 0.00 31.98 66.48 2.00 0.00 1.00 0.00
32.03 66.63 2.00 0.00 1.00 0.00 32.12 66.58 2.00 0.00 1.00 0.00
32.18 66.25 2.00 0.00 1.00 0.00 32.22 65.60 2.00 0.00 1.00 0.00
32.32 65.01 2.00 0.00 1.00 0.00 32.38 64.61 2.00 0.00 1.00 0.00
32.42 64.27 2.00 0.00 1.00 0.00 32.52 63.65 2.00 0.00 1.00 0.00
32.57 63.21 2.00 0.00 1.00 0.00 32.61 63.20 2.00 0.00 1.00 0.00
32.72 63.31 2.00 0.00 1.00 0.00 32.76 62.25 2.00 0.00 1.00 0.00
32.82 60.03 2.00 0.00 1.00 0.00 32.91 57.42 2.00 0.00 1.00 0.00
32.95 55.53 2.00 0.00 1.00 0.00 33.02 53.95 2.00 0.00 1.00 0.00
33.11 52.31 2.00 0.00 1.00 0.00 33.17 51.19 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
33.20 51.80 2.00 0.00 1.00 0.00 33.30 53.87 2.00 0.00 1.00 0.00
33.36 57.86 2.00 0.00 1.00 0.00 33.43 64.66 2.00 0.00 1.00 0.00
33.50 72.79 2.00 0.00 1.00 0.00 33.56 80.75 2.00 0.00 1.00 0.00
33.60 91.09 2.00 0.00 1.00 0.00 33.70 100.23 2.00 0.00 1.00 0.00
33.75 108.06 2.00 0.00 1.00 0.00 33.80 112.68 2.00 0.00 1.00 0.00
33.90 116.10 2.00 0.00 1.00 0.00 33.95 118.88 2.00 0.00 1.00 0.00
34.00 119.68 2.00 0.00 1.00 0.00 34.07 119.15 2.00 0.00 1.00 0.00
34.15 117.77 2.00 0.00 1.00 0.00 34.20 116.46 2.00 0.00 1.00 0.00
34.30 115.89 2.00 0.00 1.00 0.00 34.33 116.33 2.00 0.00 1.00 0.00
34.40 117.18 2.00 0.00 1.00 0.00 34.47 118.18 2.00 0.00 1.00 0.00
34.54 118.83 2.00 0.00 1.00 0.00 34.59 117.99 2.00 0.00 1.00 0.00
34.68 114.90 2.00 0.00 1.00 0.00 34.74 110.46 2.00 0.00 1.00 0.00
34.79 107.41 2.00 0.00 1.00 0.00 34.87 106.58 2.00 0.00 1.00 0.00
34.94 107.48 2.00 0.00 1.00 0.00 34.99 108.31 2.00 0.00 1.00 0.00
35.04 108.92 2.00 0.00 1.00 0.00 35.13 109.07 2.00 0.00 1.00 0.00
35.19 109.17 2.00 0.00 1.00 0.00 35.28 109.33 2.00 0.00 1.00 0.00
35.34 110.04 2.00 0.00 1.00 0.00 35.38 113.02 2.00 0.00 1.00 0.00
35.47 116.93 2.00 0.00 1.00 0.00 35.53 120.82 2.00 0.00 1.00 0.00
35.58 123.03 2.00 0.00 1.00 0.00 35.64 124.72 2.00 0.00 1.00 0.00
35.72 126.02 2.00 0.00 1.00 0.00 35.78 126.43 2.00 0.00 1.00 0.00
35.84 125.38 2.00 0.00 1.00 0.00 35.91 123.42 2.00 0.00 1.00 0.00
35.97 120.66 2.00 0.00 1.00 0.00 36.04 117.58 2.00 0.00 1.00 0.00
36.12 114.74 2.00 0.00 1.00 0.00 36.17 112.89 2.00 0.00 1.00 0.00
36.23 111.72 2.00 0.00 1.00 0.00 36.31 110.41 2.00 0.00 1.00 0.00
36.37 108.66 2.00 0.00 1.00 0.00 36.43 106.47 2.00 0.00 1.00 0.00
36.50 103.97 2.00 0.00 1.00 0.00 36.56 101.20 2.00 0.00 1.00 0.00
36.63 98.37 2.00 0.00 1.00 0.00 36.69 95.53 2.00 0.00 1.00 0.00
36.77 93.07 2.00 0.00 1.00 0.00 36.83 91.49 2.00 0.00 1.00 0.00
36.91 90.66 2.00 0.00 1.00 0.00 36.96 90.19 2.00 0.00 1.00 0.00
37.02 89.64 2.00 0.00 1.00 0.00 37.11 88.99 2.00 0.00 1.00 0.00
37.16 88.37 2.00 0.00 1.00 0.00 37.21 87.39 2.00 0.00 1.00 0.00
37.28 85.51 2.00 0.00 1.00 0.00 37.36 82.72 2.00 0.00 1.00 0.00
37.41 79.92 2.00 0.00 1.00 0.00 37.47 79.18 2.00 0.00 1.00 0.00
37.55 78.85 2.00 0.00 1.00 0.00 37.60 80.70 2.00 0.00 1.00 0.00
37.67 82.72 2.00 0.00 1.00 0.00 37.74 85.82 2.00 0.00 1.00 0.00
37.80 88.12 2.00 0.00 1.00 0.00 37.90 89.76 2.00 0.00 1.00 0.00
37.94 91.73 2.00 0.00 1.00 0.00 37.99 94.09 2.00 0.00 1.00 0.00
38.06 96.45 2.00 0.00 1.00 0.00 38.14 98.13 2.00 0.00 1.00 0.00
38.20 98.69 2.00 0.00 1.00 0.00 38.26 98.73 2.00 0.00 1.00 0.00
38.34 98.85 2.00 0.00 1.00 0.00 38.39 99.21 2.00 0.00 1.00 0.00
38.46 99.57 2.00 0.00 1.00 0.00 38.52 99.79 2.00 0.00 1.00 0.00
38.59 99.78 2.00 0.00 1.00 0.00 38.69 99.65 2.00 0.00 1.00 0.00
38.73 99.38 2.00 0.00 1.00 0.00 38.78 99.60 2.00 0.00 1.00 0.00
38.88 100.12 2.00 0.00 1.00 0.00 38.91 100.66 2.00 0.00 1.00 0.00
38.98 97.92 2.00 0.00 1.00 0.00 39.08 93.81 2.00 0.00 1.00 0.00
39.12 90.66 2.00 0.00 1.00 0.00 39.18 90.52 2.00 0.00 1.00 0.00
39.28 91.38 2.00 0.00 1.00 0.00 39.32 91.51 2.00 0.00 1.00 0.00
39.39 91.50 2.00 0.00 1.00 0.00 39.47 91.42 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
39.52 91.20 2.00 0.00 1.00 0.00 39.58 90.82 2.00 0.00 1.00 0.00
39.67 90.42 2.00 0.00 1.00 0.00 39.72 90.10 2.00 0.00 1.00 0.00
39.80 89.73 2.00 0.00 1.00 0.00 39.86 88.99 2.00 0.00 1.00 0.00
39.92 87.79 2.00 0.00 1.00 0.00 39.97 86.45 2.00 0.00 1.00 0.00
40.03 85.49 2.00 0.00 1.00 0.00 40.12 84.94 2.00 0.00 1.00 0.00
40.18 84.64 2.00 0.00 1.00 0.00 40.24 84.90 2.00 0.00 1.00 0.00
40.31 85.65 2.00 0.00 1.00 0.00 40.36 86.82 2.00 0.00 1.00 0.00
40.44 87.70 2.00 0.00 1.00 0.00 40.50 88.49 2.00 0.00 1.00 0.00
40.56 89.60 2.00 0.00 1.00 0.00 40.64 90.53 2.00 0.00 1.00 0.00
40.70 91.14 2.00 0.00 1.00 0.00 40.75 91.15 2.00 0.00 1.00 0.00
40.82 91.15 2.00 0.00 1.00 0.00 40.91 91.20 2.00 0.00 1.00 0.00
40.95 90.98 2.00 0.00 1.00 0.00 41.01 90.39 2.00 0.00 1.00 0.00
41.10 89.68 2.00 0.00 1.00 0.00 41.15 90.16 2.00 0.00 1.00 0.00
41.24 91.67 2.00 0.00 1.00 0.00 41.30 93.58 2.00 0.00 1.00 0.00
41.35 94.81 2.00 0.00 1.00 0.00 41.41 95.54 2.00 0.00 1.00 0.00
41.48 96.30 2.00 0.00 1.00 0.00 41.54 98.46 2.00 0.00 1.00 0.00
41.65 100.69 2.00 0.00 1.00 0.00 41.67 103.23 2.00 0.00 1.00 0.00
41.74 103.72 2.00 0.00 1.00 0.00 41.84 103.80 2.00 0.00 1.00 0.00
41.88 103.36 2.00 0.00 1.00 0.00 41.95 102.94 2.00 0.00 1.00 0.00
42.03 102.01 2.00 0.00 1.00 0.00 42.09 100.45 2.00 0.00 1.00 0.00
42.15 98.42 2.00 0.00 1.00 0.00 42.22 96.31 2.00 0.00 1.00 0.00
42.28 94.67 2.00 0.00 1.00 0.00 42.33 93.91 2.00 0.00 1.00 0.00
42.41 93.87 2.00 0.00 1.00 0.00 42.48 94.36 2.00 0.00 1.00 0.00
42.52 95.92 2.00 0.00 1.00 0.00 42.61 98.20 2.00 0.00 1.00 0.00
42.68 100.81 2.00 0.00 1.00 0.00 42.74 103.04 2.00 0.00 1.00 0.00
42.81 104.66 2.00 0.00 1.00 0.00 42.87 105.98 2.00 0.00 1.00 0.00
42.94 107.06 2.00 0.00 1.00 0.00 43.01 107.97 2.00 0.00 1.00 0.00
43.07 108.17 2.00 0.00 1.00 0.00 43.13 107.37 2.00 0.00 1.00 0.00
43.18 105.74 2.00 0.00 1.00 0.00 43.27 104.15 2.00 0.00 1.00 0.00
43.32 103.16 2.00 0.00 1.00 0.00 43.40 103.02 2.00 0.00 1.00 0.00
43.46 103.58 2.00 0.00 1.00 0.00 43.52 104.62 2.00 0.00 1.00 0.00
43.58 105.97 2.00 0.00 1.00 0.00 43.66 107.25 2.00 0.00 1.00 0.00
43.71 108.74 2.00 0.00 1.00 0.00 43.81 110.17 2.00 0.00 1.00 0.00
43.87 111.58 2.00 0.00 1.00 0.00 43.90 112.07 2.00 0.00 1.00 0.00
43.97 111.10 2.00 0.00 1.00 0.00 44.06 109.22 2.00 0.00 1.00 0.00
44.10 107.07 2.00 0.00 1.00 0.00 44.16 104.43 2.00 0.00 1.00 0.00
44.26 101.36 2.00 0.00 1.00 0.00 44.31 97.72 2.00 0.00 1.00 0.00
44.36 94.29 2.00 0.00 1.00 0.00 44.46 91.27 2.00 0.00 1.00 0.00
44.49 89.35 2.00 0.00 1.00 0.00 44.56 88.50 2.00 0.00 1.00 0.00
44.65 88.04 2.00 0.00 1.00 0.00 44.71 87.87 2.00 0.00 1.00 0.00
44.75 87.92 2.00 0.00 1.00 0.00 44.85 88.07 2.00 0.00 1.00 0.00
44.91 88.60 2.00 0.00 1.00 0.00 44.96 89.51 2.00 0.00 1.00 0.00
45.03 90.42 2.00 0.00 1.00 0.00 45.10 91.40 2.00 0.00 1.00 0.00
45.15 92.78 2.00 0.00 1.00 0.00 45.24 93.69 2.00 0.00 1.00 0.00
45.30 93.97 2.00 0.00 1.00 0.00 45.35 94.18 2.00 0.00 1.00 0.00
45.43 95.60 2.00 0.00 1.00 0.00 45.49 97.77 2.00 0.00 1.00 0.00
45.55 100.69 2.00 0.00 1.00 0.00 45.65 102.93 2.00 0.00 1.00 0.00
45.69 105.11 2.00 0.00 1.00 0.00 45.74 106.18 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(f)
45.84
45.94
46.08
46.23
46.33
46.48
46.63
46.73
46.87
47.02
47.15
47.25
47.40
47.54
47.64
47.77
47.94
48.04
48.19
48.34
48.43
48.58
48.73
48.83
48.96
49.11
49.23
49.37
49.51
49.63
49.76
49.90
50.02

Qtn,cs

106.87
105.44
100.24
95.59
92.64
90.96
88.73
85.59
85.16
85.15
82.10
80.14
81.50
87.18
94.99
99.65
97.67
93.65
91.70
92.83
96.20
100.46
99.30
95.59
93.96
96.30
99.05
104.81
109.82
110.34
106.90
104.55
103.77

Abbreviations
Equivalent clean sand normalized cone resistance

Qtn,cs:

FS:

ev (%):

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
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Depth

(ft)

45.89
46.01
46.13
46.27
46.40
46.53
46.69
46.79
46.93
47.05
47.20
47.34
47.45
47.58
47.71
47.84
47.99
48.13
48.23
48.37
48.53
48.63
48.76
48.92
49.02
49.17
49.30
49.41
49.57
49.69
49.80
49.96

Qtn,cs

106.81
102.97
97.58
93.79
91.61
90.21
86.94
85.10
85.24
83.86
80.56
80.56
84.12
91.72
98.33
99.48
95.53
92.08
92.08
93.72
98.79
100.24
97.48
94.02
95.08
97.44
101.78
107.86
110.92
108.81
105.47
104.10

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e, (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Total estimated settlement: 1.15
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Landmark Consultants, Inc.
AN]] ARK 780 N. 4th Street
El Centro, CA 92243

LIQUEFACTION ANALYSIS REPORT

Project title : IVC Sports Field Improvements Location : Imperial, CA
CPT file : CPT-6
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 8.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 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,;:  7.00 Ic cut-off value: 2.55 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  1.02 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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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,;:  7.00
Peak ground acceleration: 1.02
Depth to water table (insitu): 8.00 ft
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Ic(SBT) SBT (Robertson et al. 1986)
SBT legend
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Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
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qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
Qe Total cone resistance (cone resistance qc corrected for pore water effects)
I 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 Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS ey (%) DF Settlement
(ft) (in) (ft) (in)
8.04 143.97 0.50 1.73 1.00 0.01 8.07 145.45 0.51 1.72 1.00 0.01
8.17 146.68 0.52 1.71 1.00 0.02 8.23 147.94 0.53 1.69 1.00 0.01
8.27 143.73 0.49 1.74 1.00 0.01 8.37 135.87 0.43 1.82 1.00 0.02
8.40 128.80 0.38 1.90 1.00 0.01 8.47 128.77 0.38 1.90 1.00 0.02
8.57 132.47 0.40 1.86 1.00 0.02 8.60 136.80 0.43 1.81 1.00 0.01
8.66 140.78 0.46 1.77 1.00 0.01 8.76 144.52 0.49 1.73 1.00 0.02
8.82 146.53 0.50 1.71 1.00 0.01 8.87 145.50 0.49 1.72 1.00 0.01
8.95 143.31 0.47 1.74 1.00 0.02 9.01 140.81 0.45 1.76 1.00 0.01
9.06 139.58 0.44 1.78 1.00 0.01 9.14 138.18 0.43 1.79 1.00 0.02
9.21 137.44 0.42 1.80 1.00 0.01 9.26 135.75 0.41 1.82 1.00 0.01
9.35 134.70 0.40 1.83 1.00 0.02 9.41 133.98 0.40 1.84 1.00 0.01
9.46 134.30 0.40 1.83 1.00 0.01 9.55 134.51 0.40 1.83 1.00 0.02
9.61 135.15 0.40 1.83 1.00 0.01 9.66 136.49 0.41 1.81 1.00 0.01
9.72 139.37 0.43 1.78 1.00 0.01 9.80 141.95 0.44 1.75 1.00 0.02
9.86 143.23 0.45 1.74 1.00 0.01 9.93 142.31 0.44 1.75 1.00 0.02
10.00 140.61 0.43 1.77 1.00 0.01 10.04 135.96 0.40 1.82 1.00 0.01
10.14 129.67 0.36 1.89 1.00 0.02 10.20 122.54 0.32 1.98 1.00 0.01
10.25 118.01 0.29 2.04 1.00 0.01 10.35 115.25 0.28 2.08 1.00 0.02
10.39 114.27 0.27 2.09 1.00 0.01 10.44 114.20 0.27 2.10 1.00 0.01
10.52 114.17 2.00 0.00 1.00 0.00 10.59 114.39 2.00 0.00 1.00 0.00
10.64 115.05 2.00 0.00 1.00 0.00 10.72 115.56 2.00 0.00 1.00 0.00
10.78 115.50 2.00 0.00 1.00 0.00 10.83 113.73 2.00 0.00 1.00 0.00
10.90 109.84 2.00 0.00 1.00 0.00 10.98 104.62 2.00 0.00 1.00 0.00
11.03 98.85 2.00 0.00 1.00 0.00 11.13 95.67 2.00 0.00 1.00 0.00
11.18 95.55 2.00 0.00 1.00 0.00 11.23 101.38 2.00 0.00 1.00 0.00
11.32 109.02 2.00 0.00 1.00 0.00 11.37 114.65 2.00 0.00 1.00 0.00
11.43 114.56 2.00 0.00 1.00 0.00 11.49 110.35 2.00 0.00 1.00 0.00
11.57 104.57 2.00 0.00 1.00 0.00 11.63 98.68 2.00 0.00 1.00 0.00
11.72 95.60 0.19 2.42 1.00 0.03 11.77 94.61 0.19 2.45 1.00 0.02
11.82 96.20 0.19 241 1.00 0.01 11.92 97.48 2.00 0.00 1.00 0.00
11.97 97.37 2.00 0.00 1.00 0.00 12.02 95.24 2.00 0.00 1.00 0.00
12.12 92.71 2.00 0.00 1.00 0.00 12.17 91.27 2.00 0.00 1.00 0.00
12.21 93.92 0.18 2.46 1.00 0.01 12.31 98.52 0.20 2.37 1.00 0.03
12.34 104.49 0.22 2.25 1.00 0.01 12.41 111.72 0.24 2.13 1.00 0.02
12.51 117.89 2.00 0.00 1.00 0.00 12.54 122.81 2.00 0.00 1.00 0.00
12.61 116.94 2.00 0.00 1.00 0.00 12.71 109.71 2.00 0.00 1.00 0.00
12.75 104.80 2.00 0.00 1.00 0.00 12.80 106.35 2.00 0.00 1.00 0.00
12.86 111.95 2.00 0.00 1.00 0.00 12.93 115.53 0.25 2.08 1.00 0.02
13.00 121.00 0.28 2.00 1.00 0.02 13.09 124.54 0.29 1.95 1.00 0.02
13.14 127.94 2.00 0.00 1.00 0.00 13.19 128.71 2.00 0.00 1.00 0.00
13.27 130.73 2.00 0.00 1.00 0.00 13.34 134.36 2.00 0.00 1.00 0.00
13.39 137.04 2.00 0.00 1.00 0.00 13.47 139.41 2.00 0.00 1.00 0.00
13.54 142.25 2.00 0.00 1.00 0.00 13.59 144.74 2.00 0.00 1.00 0.00
13.65 145.13 2.00 0.00 1.00 0.00 13.74 142.54 2.00 0.00 1.00 0.00
13.79 137.94 0.36 1.80 1.00 0.01 13.87 134.31 0.34 1.83 1.00 0.02
13.93 133.34 0.33 1.85 1.00 0.01 13.99 133.74 0.34 1.84 1.00 0.01
14.07 134.87 2.00 0.00 1.00 0.00 14.13 135.92 2.00 0.00 1.00 0.00
14.19 134.96 0.34 1.83 1.00 0.01 14.28 132.12 0.32 1.86 1.00 0.02
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
14.33 128.96 0.31 1.90 1.00 0.01 14.38 127.91 0.30 1.91 1.00 0.01
14.44 128.06 0.30 1.91 1.00 0.01 14.52 127.71 0.30 1.91 1.00 0.02
14.57 124.83 0.28 1.95 1.00 0.01 14.66 120.95 0.27 2.00 1.00 0.02
14.72 117.07 2.00 0.00 1.00 0.00 14.77 114.25 2.00 0.00 1.00 0.00
14.85 110.06 2.00 0.00 1.00 0.00 14.91 103.96 2.00 0.00 1.00 0.00
15.02 98.87 2.00 0.00 1.00 0.00 15.03 94.24 2.00 0.00 1.00 0.00
15.11 92.18 2.00 0.00 1.00 0.00 15.16 90.78 2.00 0.00 1.00 0.00
15.23 91.38 2.00 0.00 1.00 0.00 15.31 91.45 2.00 0.00 1.00 0.00
15.36 92.72 2.00 0.00 1.00 0.00 15.46 94.71 2.00 0.00 1.00 0.00
15.51 97.46 2.00 0.00 1.00 0.00 15.56 98.73 2.00 0.00 1.00 0.00
15.65 99.91 2.00 0.00 1.00 0.00 15.70 103.05 2.00 0.00 1.00 0.00
15.75 106.43 2.00 0.00 1.00 0.00 15.84 109.06 2.00 0.00 1.00 0.00
15.89 108.92 2.00 0.00 1.00 0.00 15.95 108.77 2.00 0.00 1.00 0.00
16.05 108.24 2.00 0.00 1.00 0.00 16.11 108.90 2.00 0.00 1.00 0.00
16.15 108.55 2.00 0.00 1.00 0.00 16.25 109.18 2.00 0.00 1.00 0.00
16.28 112.16 2.00 0.00 1.00 0.00 16.34 116.51 2.00 0.00 1.00 0.00
16.42 121.37 2.00 0.00 1.00 0.00 16.52 123.67 2.00 0.00 1.00 0.00
16.55 124.92 2.00 0.00 1.00 0.00 16.61 123.17 2.00 0.00 1.00 0.00
16.67 119.39 2.00 0.00 1.00 0.00 16.74 115.40 2.00 0.00 1.00 0.00
16.81 113.49 2.00 0.00 1.00 0.00 16.86 113.65 2.00 0.00 1.00 0.00
16.94 112.04 2.00 0.00 1.00 0.00 17.01 108.09 2.00 0.00 1.00 0.00
17.07 102.00 2.00 0.00 1.00 0.00 17.15 98.08 0.17 2.37 1.00 0.02
17.20 96.23 0.17 2.41 1.00 0.02 17.30 96.24 0.17 2.41 1.00 0.03
17.35 97.63 2.00 0.00 1.00 0.00 17.40 98.88 2.00 0.00 1.00 0.00
17.50 100.18 2.00 0.00 1.00 0.00 17.52 100.53 2.00 0.00 1.00 0.00
17.60 99.43 2.00 0.00 1.00 0.00 17.70 97.97 2.00 0.00 1.00 0.00
17.75 97.38 2.00 0.00 1.00 0.00 17.80 97.73 2.00 0.00 1.00 0.00
17.90 98.44 2.00 0.00 1.00 0.00 17.93 99.30 2.00 0.00 1.00 0.00
17.98 101.36 2.00 0.00 1.00 0.00 18.09 103.38 2.00 0.00 1.00 0.00
18.14 104.97 2.00 0.00 1.00 0.00 18.19 105.22 2.00 0.00 1.00 0.00
18.28 104.71 2.00 0.00 1.00 0.00 18.34 103.89 2.00 0.00 1.00 0.00
18.38 102.88 2.00 0.00 1.00 0.00 18.48 102.01 2.00 0.00 1.00 0.00
18.51 101.56 2.00 0.00 1.00 0.00 18.58 101.64 2.00 0.00 1.00 0.00
18.64 102.69 2.00 0.00 1.00 0.00 18.73 104.07 2.00 0.00 1.00 0.00
18.78 105.70 2.00 0.00 1.00 0.00 18.83 106.33 2.00 0.00 1.00 0.00
18.93 106.16 2.00 0.00 1.00 0.00 18.98 105.06 2.00 0.00 1.00 0.00
19.07 103.41 2.00 0.00 1.00 0.00 19.12 101.73 2.00 0.00 1.00 0.00
19.17 100.78 2.00 0.00 1.00 0.00 19.26 100.70 2.00 0.00 1.00 0.00
19.32 101.23 2.00 0.00 1.00 0.00 19.36 102.46 2.00 0.00 1.00 0.00
19.46 103.58 2.00 0.00 1.00 0.00 19.52 104.71 2.00 0.00 1.00 0.00
19.57 105.63 2.00 0.00 1.00 0.00 19.65 106.24 2.00 0.00 1.00 0.00
19.71 106.45 2.00 0.00 1.00 0.00 19.76 105.44 2.00 0.00 1.00 0.00
19.85 103.88 2.00 0.00 1.00 0.00 19.91 102.00 2.00 0.00 1.00 0.00
19.96 100.04 2.00 0.00 1.00 0.00 20.02 96.15 2.00 0.00 1.00 0.00
20.11 92.05 2.00 0.00 1.00 0.00 20.16 87.22 2.00 0.00 1.00 0.00
20.25 84.44 2.00 0.00 1.00 0.00 20.30 81.62 2.00 0.00 1.00 0.00
20.35 78.99 2.00 0.00 1.00 0.00 20.42 78.52 2.00 0.00 1.00 0.00
20.50 81.14 2.00 0.00 1.00 0.00 20.55 87.19 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
20.61 92.96 2.00 0.00 1.00 0.00 20.69 97.12 2.00 0.00 1.00 0.00
20.74 99.81 2.00 0.00 1.00 0.00 20.82 100.84 2.00 0.00 1.00 0.00
20.87 100.94 2.00 0.00 1.00 0.00 20.94 99.96 2.00 0.00 1.00 0.00
21.02 97.89 2.00 0.00 1.00 0.00 21.07 95.03 2.00 0.00 1.00 0.00
21.14 91.87 2.00 0.00 1.00 0.00 21.22 89.39 2.00 0.00 1.00 0.00
21.26 87.77 2.00 0.00 1.00 0.00 21.37 86.77 2.00 0.00 1.00 0.00
21.41 86.29 2.00 0.00 1.00 0.00 21.47 85.76 2.00 0.00 1.00 0.00
21.55 84.85 2.00 0.00 1.00 0.00 21.61 84.69 2.00 0.00 1.00 0.00
21.66 84.77 2.00 0.00 1.00 0.00 21.75 85.98 2.00 0.00 1.00 0.00
21.81 87.02 2.00 0.00 1.00 0.00 21.86 88.89 2.00 0.00 1.00 0.00
21.96 90.20 2.00 0.00 1.00 0.00 22.00 91.53 2.00 0.00 1.00 0.00
22.05 93.25 2.00 0.00 1.00 0.00 22.12 95.53 2.00 0.00 1.00 0.00
22.20 97.15 2.00 0.00 1.00 0.00 22.25 97.14 2.00 0.00 1.00 0.00
22.32 95.54 2.00 0.00 1.00 0.00 22.39 93.71 2.00 0.00 1.00 0.00
22.45 92.39 2.00 0.00 1.00 0.00 22.55 91.46 2.00 0.00 1.00 0.00
22.59 90.41 2.00 0.00 1.00 0.00 22.65 88.69 2.00 0.00 1.00 0.00
22.71 86.98 2.00 0.00 1.00 0.00 22.80 85.58 2.00 0.00 1.00 0.00
22.85 84.61 2.00 0.00 1.00 0.00 22.90 83.32 2.00 0.00 1.00 0.00
22.99 81.40 2.00 0.00 1.00 0.00 23.04 79.38 2.00 0.00 1.00 0.00
23.10 77.34 2.00 0.00 1.00 0.00 23.18 75.87 2.00 0.00 1.00 0.00
23.23 74.52 2.00 0.00 1.00 0.00 23.34 73.64 2.00 0.00 1.00 0.00
23.38 72.92 2.00 0.00 1.00 0.00 23.43 72.71 2.00 0.00 1.00 0.00
23.51 72.64 2.00 0.00 1.00 0.00 23.56 72.99 2.00 0.00 1.00 0.00
23.63 73.53 2.00 0.00 1.00 0.00 23.73 74.18 2.00 0.00 1.00 0.00
23.77 74.75 2.00 0.00 1.00 0.00 23.82 75.49 2.00 0.00 1.00 0.00
23.93 76.28 2.00 0.00 1.00 0.00 23.96 77.12 2.00 0.00 1.00 0.00
24.02 77.65 2.00 0.00 1.00 0.00 24.12 78.01 2.00 0.00 1.00 0.00
24.17 78.12 2.00 0.00 1.00 0.00 24.22 77.75 2.00 0.00 1.00 0.00
24.31 77.36 2.00 0.00 1.00 0.00 24.37 77.14 2.00 0.00 1.00 0.00
24.42 77.59 2.00 0.00 1.00 0.00 24.49 78.06 2.00 0.00 1.00 0.00
24.56 78.21 2.00 0.00 1.00 0.00 24.62 76.72 2.00 0.00 1.00 0.00
24.69 73.33 2.00 0.00 1.00 0.00 24.76 68.75 2.00 0.00 1.00 0.00
24.82 66.37 2.00 0.00 1.00 0.00 24.90 66.01 2.00 0.00 1.00 0.00
24.96 67.50 2.00 0.00 1.00 0.00 25.00 69.03 2.00 0.00 1.00 0.00
25.10 72.30 2.00 0.00 1.00 0.00 25.18 75.88 2.00 0.00 1.00 0.00
25.21 79.36 2.00 0.00 1.00 0.00 25.27 81.92 2.00 0.00 1.00 0.00
25.37 83.91 2.00 0.00 1.00 0.00 25.42 85.20 2.00 0.00 1.00 0.00
25.46 86.58 2.00 0.00 1.00 0.00 25.56 87.92 2.00 0.00 1.00 0.00
25.62 89.28 2.00 0.00 1.00 0.00 25.66 90.15 2.00 0.00 1.00 0.00
25.76 91.40 2.00 0.00 1.00 0.00 25.81 93.58 2.00 0.00 1.00 0.00
25.85 96.83 2.00 0.00 1.00 0.00 25.93 100.43 2.00 0.00 1.00 0.00
26.01 103.94 2.00 0.00 1.00 0.00 26.07 107.61 2.00 0.00 1.00 0.00
26.16 110.58 2.00 0.00 1.00 0.00 26.21 113.13 2.00 0.00 1.00 0.00
26.26 114.72 2.00 0.00 1.00 0.00 26.32 115.78 2.00 0.00 1.00 0.00
26.40 116.09 2.00 0.00 1.00 0.00 26.46 115.50 2.00 0.00 1.00 0.00
26.52 114.68 2.00 0.00 1.00 0.00 26.60 113.83 2.00 0.00 1.00 0.00
26.66 113.24 2.00 0.00 1.00 0.00 26.72 112.91 2.00 0.00 1.00 0.00
26.80 112.78 2.00 0.00 1.00 0.00 26.85 112.89 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
26.91 113.11 2.00 0.00 1.00 0.00 26.99 113.27 2.00 0.00 1.00 0.00
27.04 112.85 2.00 0.00 1.00 0.00 27.14 111.89 2.00 0.00 1.00 0.00
27.19 110.38 2.00 0.00 1.00 0.00 27.24 107.72 2.00 0.00 1.00 0.00
27.34 104.70 2.00 0.00 1.00 0.00 27.39 101.84 2.00 0.00 1.00 0.00
27.44 99.99 2.00 0.00 1.00 0.00 27.53 98.46 2.00 0.00 1.00 0.00
27.56 97.29 2.00 0.00 1.00 0.00 27.63 97.21 2.00 0.00 1.00 0.00
27.72 97.56 2.00 0.00 1.00 0.00 27.76 98.27 2.00 0.00 1.00 0.00
27.82 99.14 2.00 0.00 1.00 0.00 27.92 100.03 2.00 0.00 1.00 0.00
27.96 97.73 2.00 0.00 1.00 0.00 28.03 95.32 2.00 0.00 1.00 0.00
28.12 92.79 2.00 0.00 1.00 0.00 28.17 93.86 2.00 0.00 1.00 0.00
28.22 94.45 2.00 0.00 1.00 0.00 28.32 95.15 2.00 0.00 1.00 0.00
28.37 95.20 2.00 0.00 1.00 0.00 28.42 93.91 2.00 0.00 1.00 0.00
28.48 86.53 2.00 0.00 1.00 0.00 28.58 83.32 2.00 0.00 1.00 0.00
28.63 87.39 2.00 0.00 1.00 0.00 28.68 94.28 2.00 0.00 1.00 0.00
28.77 100.24 2.00 0.00 1.00 0.00 28.81 104.26 2.00 0.00 1.00 0.00
28.87 106.93 0.18 2.21 1.00 0.02 28.94 108.99 0.18 2.18 1.00 0.02
29.01 109.43 0.19 2.17 1.00 0.02 29.07 108.50 0.18 2.19 1.00 0.02
29.17 106.91 2.00 0.00 1.00 0.00 29.21 104.97 2.00 0.00 1.00 0.00
29.27 103.44 2.00 0.00 1.00 0.00 29.35 103.59 2.00 0.00 1.00 0.00
29.41 106.98 2.00 0.00 1.00 0.00 29.46 113.61 2.00 0.00 1.00 0.00
29.56 120.54 2.00 0.00 1.00 0.00 29.61 129.14 2.00 0.00 1.00 0.00
29.70 133.93 2.00 0.00 1.00 0.00 29.76 136.87 2.00 0.00 1.00 0.00
29.79 134.52 2.00 0.00 1.00 0.00 29.86 129.57 2.00 0.00 1.00 0.00
29.95 123.33 2.00 0.00 1.00 0.00 30.00 117.16 2.00 0.00 1.00 0.00
30.06 110.92 2.00 0.00 1.00 0.00 30.15 104.10 2.00 0.00 1.00 0.00
30.19 96.35 2.00 0.00 1.00 0.00 30.25 89.37 2.00 0.00 1.00 0.00
30.35 83.09 2.00 0.00 1.00 0.00 30.40 78.92 2.00 0.00 1.00 0.00
30.45 77.73 2.00 0.00 1.00 0.00 30.54 77.55 2.00 0.00 1.00 0.00
30.58 77.57 2.00 0.00 1.00 0.00 30.64 77.78 2.00 0.00 1.00 0.00
30.74 78.31 2.00 0.00 1.00 0.00 30.79 79.26 2.00 0.00 1.00 0.00
30.84 80.39 2.00 0.00 1.00 0.00 30.94 81.19 2.00 0.00 1.00 0.00
30.98 81.15 2.00 0.00 1.00 0.00 31.04 80.23 2.00 0.00 1.00 0.00
31.14 79.11 2.00 0.00 1.00 0.00 31.19 78.36 2.00 0.00 1.00 0.00
31.23 78.03 2.00 0.00 1.00 0.00 31.32 77.83 2.00 0.00 1.00 0.00
31.38 77.68 2.00 0.00 1.00 0.00 31.43 77.76 2.00 0.00 1.00 0.00
31.52 77.83 2.00 0.00 1.00 0.00 31.58 77.94 2.00 0.00 1.00 0.00
31.64 77.92 2.00 0.00 1.00 0.00 31.70 77.56 2.00 0.00 1.00 0.00
31.78 76.99 2.00 0.00 1.00 0.00 31.83 76.49 2.00 0.00 1.00 0.00
31.90 76.35 2.00 0.00 1.00 0.00 31.97 76.41 2.00 0.00 1.00 0.00
32.03 77.34 2.00 0.00 1.00 0.00 32.09 79.61 2.00 0.00 1.00 0.00
32.16 81.54 2.00 0.00 1.00 0.00 32.22 80.79 2.00 0.00 1.00 0.00
32.29 77.39 2.00 0.00 1.00 0.00 32.35 75.58 2.00 0.00 1.00 0.00
32.42 73.62 2.00 0.00 1.00 0.00 32.48 76.57 2.00 0.00 1.00 0.00
32.55 77.64 2.00 0.00 1.00 0.00 32.61 79.08 2.00 0.00 1.00 0.00
32.70 75.63 2.00 0.00 1.00 0.00 32.75 73.04 2.00 0.00 1.00 0.00
32.81 73.40 2.00 0.00 1.00 0.00 32.91 75.21 2.00 0.00 1.00 0.00
32.96 76.96 2.00 0.00 1.00 0.00 33.01 78.24 2.00 0.00 1.00 0.00
33.10 79.14 2.00 0.00 1.00 0.00 33.14 79.35 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
33.20 78.72 2.00 0.00 1.00 0.00 33.30 77.79 2.00 0.00 1.00 0.00
33.36 77.41 2.00 0.00 1.00 0.00 33.40 79.66 2.00 0.00 1.00 0.00
33.50 84.32 2.00 0.00 1.00 0.00 33.56 90.98 2.00 0.00 1.00 0.00
33.64 96.38 2.00 0.00 1.00 0.00 33.70 100.46 2.00 0.00 1.00 0.00
33.73 102.95 2.00 0.00 1.00 0.00 33.80 105.93 2.00 0.00 1.00 0.00
33.89 108.78 2.00 0.00 1.00 0.00 33.94 111.53 2.00 0.00 1.00 0.00
34.04 112.82 2.00 0.00 1.00 0.00 34.09 113.47 2.00 0.00 1.00 0.00
34.14 114.32 2.00 0.00 1.00 0.00 34.22 115.60 2.00 0.00 1.00 0.00
34.28 116.83 2.00 0.00 1.00 0.00 34.33 116.90 2.00 0.00 1.00 0.00
34.43 116.14 2.00 0.00 1.00 0.00 34.48 115.39 2.00 0.00 1.00 0.00
34.53 115.31 2.00 0.00 1.00 0.00 34.63 115.25 2.00 0.00 1.00 0.00
34.67 115.15 2.00 0.00 1.00 0.00 34.72 114.47 2.00 0.00 1.00 0.00
34.78 113.58 2.00 0.00 1.00 0.00 34.87 112.58 2.00 0.00 1.00 0.00
34.93 111.39 2.00 0.00 1.00 0.00 34.98 108.78 2.00 0.00 1.00 0.00
35.05 104.93 2.00 0.00 1.00 0.00 35.13 100.25 2.00 0.00 1.00 0.00
35.18 96.41 2.00 0.00 1.00 0.00 35.25 93.26 2.00 0.00 1.00 0.00
35.32 91.34 2.00 0.00 1.00 0.00 35.38 90.29 2.00 0.00 1.00 0.00
35.46 90.17 2.00 0.00 1.00 0.00 35.52 90.62 2.00 0.00 1.00 0.00
35.57 92.07 2.00 0.00 1.00 0.00 35.67 94.41 2.00 0.00 1.00 0.00
35.71 97.53 2.00 0.00 1.00 0.00 35.77 100.67 2.00 0.00 1.00 0.00
35.86 103.05 2.00 0.00 1.00 0.00 35.91 104.42 2.00 0.00 1.00 0.00
35.96 105.00 2.00 0.00 1.00 0.00 36.03 105.30 2.00 0.00 1.00 0.00
36.10 105.41 2.00 0.00 1.00 0.00 36.16 104.19 2.00 0.00 1.00 0.00
36.25 102.36 2.00 0.00 1.00 0.00 36.30 100.21 2.00 0.00 1.00 0.00
36.35 98.92 2.00 0.00 1.00 0.00 36.42 97.36 2.00 0.00 1.00 0.00
36.50 95.72 2.00 0.00 1.00 0.00 36.55 92.53 2.00 0.00 1.00 0.00
36.64 88.89 2.00 0.00 1.00 0.00 36.69 86.86 2.00 0.00 1.00 0.00
36.75 87.05 2.00 0.00 1.00 0.00 36.83 87.93 2.00 0.00 1.00 0.00
36.89 87.54 2.00 0.00 1.00 0.00 36.94 86.79 2.00 0.00 1.00 0.00
37.03 86.12 2.00 0.00 1.00 0.00 37.09 85.12 2.00 0.00 1.00 0.00
37.14 84.30 2.00 0.00 1.00 0.00 37.24 83.73 2.00 0.00 1.00 0.00
37.29 83.19 2.00 0.00 1.00 0.00 37.34 83.28 2.00 0.00 1.00 0.00
37.44 83.78 2.00 0.00 1.00 0.00 37.48 85.65 2.00 0.00 1.00 0.00
37.53 88.25 2.00 0.00 1.00 0.00 37.64 90.69 2.00 0.00 1.00 0.00
37.69 93.01 2.00 0.00 1.00 0.00 37.73 96.67 2.00 0.00 1.00 0.00
37.83 100.42 2.00 0.00 1.00 0.00 37.89 103.71 2.00 0.00 1.00 0.00
37.93 104.54 2.00 0.00 1.00 0.00 38.03 104.86 2.00 0.00 1.00 0.00
38.07 105.51 2.00 0.00 1.00 0.00 38.13 106.52 2.00 0.00 1.00 0.00
38.20 107.79 2.00 0.00 1.00 0.00 38.27 108.90 2.00 0.00 1.00 0.00
38.33 110.36 2.00 0.00 1.00 0.00 38.40 112.21 2.00 0.00 1.00 0.00
38.47 114.40 2.00 0.00 1.00 0.00 38.53 116.14 2.00 0.00 1.00 0.00
38.59 116.91 2.00 0.00 1.00 0.00 38.67 116.90 2.00 0.00 1.00 0.00
38.72 116.63 2.00 0.00 1.00 0.00 38.81 116.28 2.00 0.00 1.00 0.00
38.87 115.88 2.00 0.00 1.00 0.00 38.92 115.18 2.00 0.00 1.00 0.00
38.99 114.80 2.00 0.00 1.00 0.00 39.07 115.21 2.00 0.00 1.00 0.00
39.12 117.01 2.00 0.00 1.00 0.00 39.21 118.63 2.00 0.00 1.00 0.00
39.26 119.77 2.00 0.00 1.00 0.00 39.31 119.74 2.00 0.00 1.00 0.00
39.38 119.50 2.00 0.00 1.00 0.00 39.46 119.35 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS e (%) DF Settlement Depth Qtn,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
39.51 119.50 2.00 0.00 1.00 0.00 39.58 119.91 2.00 0.00 1.00 0.00
39.65 120.08 2.00 0.00 1.00 0.00 39.71 119.96 2.00 0.00 1.00 0.00
39.77 118.85 2.00 0.00 1.00 0.00 39.85 117.32 2.00 0.00 1.00 0.00
39.90 116.10 2.00 0.00 1.00 0.00 40.00 115.50 2.00 0.00 1.00 0.00
40.05 115.30 2.00 0.00 1.00 0.00 40.10 114.78 2.00 0.00 1.00 0.00
40.17 113.79 2.00 0.00 1.00 0.00 40.25 112.62 2.00 0.00 1.00 0.00
40.29 111.11 2.00 0.00 1.00 0.00 40.36 109.80 2.00 0.00 1.00 0.00
40.44 108.50 2.00 0.00 1.00 0.00 40.52 107.33 2.00 0.00 1.00 0.00
40.55 105.63 2.00 0.00 1.00 0.00 40.62 102.99 2.00 0.00 1.00 0.00
40.71 100.08 2.00 0.00 1.00 0.00 40.76 98.12 2.00 0.00 1.00 0.00
40.84 97.75 2.00 0.00 1.00 0.00 40.90 98.14 2.00 0.00 1.00 0.00
40.96 98.09 2.00 0.00 1.00 0.00 41.01 96.68 2.00 0.00 1.00 0.00
41.10 95.23 2.00 0.00 1.00 0.00 41.16 94.41 2.00 0.00 1.00 0.00
41.21 94.90 2.00 0.00 1.00 0.00 41.30 95.40 2.00 0.00 1.00 0.00
41.35 95.81 2.00 0.00 1.00 0.00 41.45 95.94 2.00 0.00 1.00 0.00
41.50 95.83 2.00 0.00 1.00 0.00 41.55 95.78 2.00 0.00 1.00 0.00
41.65 95.66 2.00 0.00 1.00 0.00 41.70 95.91 2.00 0.00 1.00 0.00
41.75 96.65 2.00 0.00 1.00 0.00 41.81 98.09 2.00 0.00 1.00 0.00
41.89 99.84 2.00 0.00 1.00 0.00 41.97 101.15 2.00 0.00 1.00 0.00
42.04 101.73 2.00 0.00 1.00 0.00 42.09 101.37 2.00 0.00 1.00 0.00
42.14 100.25 2.00 0.00 1.00 0.00 42.21 98.26 2.00 0.00 1.00 0.00
42.28 96.22 2.00 0.00 1.00 0.00 42.32 93.17 2.00 0.00 1.00 0.00
42.42 90.24 2.00 0.00 1.00 0.00 42.48 87.25 2.00 0.00 1.00 0.00
42.54 85.84 2.00 0.00 1.00 0.00 42.59 85.75 2.00 0.00 1.00 0.00
42.67 86.74 2.00 0.00 1.00 0.00 42.73 89.34 2.00 0.00 1.00 0.00
42.83 91.74 2.00 0.00 1.00 0.00 42.88 93.97 2.00 0.00 1.00 0.00
42.93 95.04 2.00 0.00 1.00 0.00 42.98 95.98 2.00 0.00 1.00 0.00
43.07 96.49 2.00 0.00 1.00 0.00 43.13 96.71 2.00 0.00 1.00 0.00
43.18 96.60 2.00 0.00 1.00 0.00 43.26 96.33 2.00 0.00 1.00 0.00
43.32 96.36 2.00 0.00 1.00 0.00 43.37 96.13 2.00 0.00 1.00 0.00
43.45 95.93 2.00 0.00 1.00 0.00 43.52 95.76 2.00 0.00 1.00 0.00
43.58 96.65 2.00 0.00 1.00 0.00 43.66 98.37 2.00 0.00 1.00 0.00
43.72 100.91 2.00 0.00 1.00 0.00 43.77 103.61 2.00 0.00 1.00 0.00
43.84 106.20 2.00 0.00 1.00 0.00 43.91 108.42 2.00 0.00 1.00 0.00
43.97 110.71 2.00 0.00 1.00 0.00 44.05 112.65 2.00 0.00 1.00 0.00
44.11 114.09 2.00 0.00 1.00 0.00 44.16 112.61 2.00 0.00 1.00 0.00
44.24 110.24 2.00 0.00 1.00 0.00 44.31 111.26 2.00 0.00 1.00 0.00
44.36 114.61 2.00 0.00 1.00 0.00 44.44 118.63 2.00 0.00 1.00 0.00
44.51 119.47 2.00 0.00 1.00 0.00 44.56 119.92 2.00 0.00 1.00 0.00
44.65 119.88 2.00 0.00 1.00 0.00 44.70 119.59 2.00 0.00 1.00 0.00
44.76 119.13 2.00 0.00 1.00 0.00 44.84 118.69 2.00 0.00 1.00 0.00
44.90 118.00 2.00 0.00 1.00 0.00 44.98 117.20 2.00 0.00 1.00 0.00
45.04 116.24 2.00 0.00 1.00 0.00 45.10 115.75 2.00 0.00 1.00 0.00
45.16 115.44 2.00 0.00 1.00 0.00 45.24 115.30 2.00 0.00 1.00 0.00
45.29 114.95 2.00 0.00 1.00 0.00 45.38 114.64 2.00 0.00 1.00 0.00
45.44 114.44 2.00 0.00 1.00 0.00 45.49 114.30 2.00 0.00 1.00 0.00
45.55 114.00 2.00 0.00 1.00 0.00 45.64 113.60 2.00 0.00 1.00 0.00
45.69 113.08 2.00 0.00 1.00 0.00 45.74 112.29 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(f)
45.83
45.96
46.07
46.22
46.37
46.47
46.61
46.73
46.87
47.00
47.11
47.26
47.40
47.51
47.65
47.80
47.94
48.04
48.20
48.30
48.44
48.59
48.72
48.82
48.96
49.09
49.23
49.38
49.48
49.63
49.77
49.88
50.03

Qtn,cs

111.20
109.10
108.65
108.24
108.17
108.41
108.12
108.21
108.81
106.39
100.33
90.79
77.86
68.16
65.90
65.93
66.28
66.04
63.73
60.96
59.98
61.12
65.55
70.54
75.45
80.49
88.28
94.08
95.29
93.32
88.99
84.77
82.88

Abbreviations
Equivalent clean sand normalized cone resistance

Qtn,cs:

FS:

ev (%):

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
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Depth

(ft)

45.88
46.02
46.18
46.29
46.42
46.52
46.67
46.81
46.92
47.06
47.20
47.31
47.46
47.59
47.71
47.84
48.00
48.10
48.24
48.37
48.49
48.64
48.78
48.92
49.03
49.17
49.28
49.42
49.57
49.68
49.83
49.97

Qtn,cs

109.95
108.67
108.42
108.09
108.32
108.32
107.92
108.52
108.09
103.83
96.05
84.48
71.96
66.47
65.99
66.14
66.38
65.01
62.19
60.35
60.47
63.18
67.88
72.98
77.08
84.14
91.38
95.44
94.39
91.40
86.44
83.54

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

e, (%)

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

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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
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

Total estimated settlement: 1.03
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BELL

Geo-Engineers and Geologists

Project No.: LE22111
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14” MIN TO 8 MAX
v X TYPE A BENEATH PIPE OR
CRUSHED ROCK STANDARD INSTALLATION TMIN BENEATH BELL
WHICHEVER IS GREATER
TRENCH WIDTH TRENCH WIDTH i
e
A"
R -
6" MIN — 1T §
PIPE OD P B
, A R
8" MAX é;f 6" MIN-
4" 10 2 . 8" MAX
18" PIPE &) 10
INVERT ELEVATION %\z e 15" PIPE
SPRINGLINE =
s/‘ Lo 3/8" MAX

4" MIN TO 8" MAX M CRUSHED ROCK

BENEATH PIPE OR ” .

17 MIN BENEATH BELL §f :
7

WHICHEVER IS GREATER

4" MIN TO 8" MAX
BENEATH PIPE OR

1 MIN BENEATH BELL
WHICHEVER IS GREATER

3/8" MAX BELL

CRUSHED ROCK/
TYPE C
ROCK ENVELOPE

TYPE B
ROCK TO SPRINGLINE

NOTES
1. FOR TRENCH RESURFACING IN IMPROVED STREETS, SEE STANDARD DRAWINGS SDG-107 AND SDG-108.
2. (*) INDICATES MINIMUM RELATIVE COMPACTION

3. MINIMUM DEPTH OF COVER FROM THE TOP OF PIPE TO FINISH GRADE FOR PVC SDR 35 SEWER MAIN SHALL BE 5’
FOR SHALLOWER DEPTH, SPECIAL DESIGN IS REQUIRED. SEE SDS-101.

4. SEE TYPE A INSTALLATION FOR DETAILS NOT SHOWN FOR TYPES B AND C.
5. FOR PIPE SIZE ENCASEMENT LARGER THAN 15" MAXIMUM SIDE WALL CLEARANCE SHALL BE 12" OR AS SHOWN ON THE PLANS
6. 6" METAL TAPE SHALL BE INSTALLED ABOVE PIPE 4" BELOW TRENCH CAP AND 12" BELOW FINISH GRADE IN UNIMPROVED STREETS.

7. 1" SAND CUSHION OR A 6" MINIMUM SAND CUSHION WITH 1" NEOPRENE PAD SHALL BE PLACED FOR CROSSINGS UTILITIES WHEN VERTICAL
CLEARANCE IS 1"OR LESS. THE NEOPRENE PAD SHALL BE PLACED ON THE MOST FRAGILE UTILITY.

From: City of San Diego Standard Drawing SDS-110 (2016)

LANDMARK

Pipe Bedding and Trench Backfill
Recommendations
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INTERPRETED

|
GROUND EL. +-

DEPTH (FEET)

CLIENT: Imperial Valley College
PROJECT: IVC Expansion -- Imperial, CA

SOIL

] ity Sand 1o Sandy Silt_SMML

PROFILE

| From Robertson & Campanella (1989)

very dense

| _| Clay CL/CH  hard
| | sityClaytoclay  cL
B Clayey Sill to Silty Clay ML/CL |
L | Silty Sand to Sandy Silt SM/ML
| | Silty Sand lo Sandy Silt " " dense ‘
L Silty Sand to Sandy Sit " * dense
L Silty Sand to Sandy Silt " " dense
L _| Silly Sand to Sandy Silt " dense
104 Silty Clay to Clay CL very stiff 10}
| | Silty Clay to Clay e very stiff
| _| Silty Clay to Clay " stiff
| _| _Silty Clay to Clay ' stiff
. _| Clayey Siltfo Silty Clay ML/CL
Silty Sand to Sandy Silt  SM/ML

Sand to Silty Sand

SP/SM

Silty Sand to Sandy Sill
Clayey Silt to Silty Clay
Clay

L2 Silly Clay to Clay

_Sandy Silt to Clayey Silt
|| Silty Sand to Sandy Silt

Clayey Silt {o Silty Clay
Clayey Sill to Silty Clay

Silty Clay to Clay
Clay
Clay
| an| Clay
30 Clay
Clay
Silty Clay to Clay
Silty Clay lo Clay
Clay
Clay
Clay
Clay
Clay
| An.] Clay
40 Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
50 - Silty.Clay to Clay
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_ o
Clayey Silt o Silly Clay  ML/CL
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End of Sounding @ 50.0 ft.
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Cone with 23 ton reaction weight
___LocarTion: See Site and Boring Location Plan DATE: 089/29/06

CONE PENETROMETER: HOLGUIN, FAHAN & ASSC. Truck Mounted Electric

LOG OF CONE SOUNDING DATA CPT-1

TIP RESISTANCE SLEEVE FRICTION
Qc (tsf) Fs (tsf)
100 200 300 400 0 2 4 6 8
BT T 11T [ [Tl ]

FRICTION RATIO
FR = Fs/Qc (%)
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project Na: LEG6360

Date; 09/29/06

CON
_ Est GWT (), 80 Phi Correlation: 0 0-Schm(78),1-RAC{83) 2-PHT(74) |
Base Base Avg Avg 1 CEst. Qc cn Est. Rel. Nk: 17.0 —

Depth Depth  Tip Friction Soll Soil Densityor Density to SPT or Norm. % Dens. Phi Su

meters feet Qc tsf Ratio,% Type  Classification ~ USC Consistency  (pcf) N N(B0) Cq Qcin FinesDr (%) (deg.) ({tsf) OCR |
015 05 69.70 148 7 7 Silty Sand to Sandy Sit  SM/ML very dense 115 45 15 200 1318 25 124 45
030 10 8418 351 6 6 Sandy Siltto Clayey Silt ML very dense 115 35 24 200 1591 40 113 44
045 15 6037 6.76 11 11 Overconsclidated Soil 7 very dense 120 10 60 200 1141 65 95 41
060 20 3074 624 3 3 Clay CL/CH very stiff 126 13 25 200 80 1.80 >10
075 25 23.46 429 4 4 Silty Clay to Clay CL very stiff 125 1.8 13 200 75 137 >10
093 30 1925 3.57 4 4 Sily Clay to Clay CL very stiff 125 1.8 11 200 75 112 >10
1.08 35 1585 381 4 4 Silty Clay to Clay CL siff 125 18 9 200 85 092 >10

| 123 40 46.29 391 5 5 Clayey Silt to Silty Clay MUCL  hard 120 2.5 19 2.00 55 271 >10
138 45 89.61 206 7 7 Silty Sandto Sandy Sit SM/ML dense 115 45 20 200 1694 30 88 40
153 50 86.04 1.93 7 7 Silty Sand to Sandy Sit SM/ML dense 115 45 19 192 1565 25 86 40
168 55 78.08 207 7 7 Silty Sand to Sandy Silt  SM/ML dense 115 45 17 1.83 1354 30 81 39
183 6.0 6588 208 7 7 Silty Sand to Sandy Silt SM/ML dense 115 45 15 176 1093 35 75 39
1.98 65 6556 172 7 7 Silty Sand to Sandy Silt  SM/ML  dense 115 45 15 169 1045 30 74 38
213 70 78.85 1.57 7 7 Silty Sand to Sandy Silt SM/ML dense 115 45 18 163 1211 25 78 39
228 75 9261 139 8 8 Sand to Silty Sand SP/SM dense 115 55 17 157 1374 20 82 39
245 80 89.15 175 7 7 Silty Sand to Sandy Silt SM/ML  dense 115 45 20 1.52 1280 25 80 39
260 85 6787 1.95 7 7 SiltySandto Sandy Silt  SM/ML  dense 115 45 15 1.50 96.1 30 71 38
275 90 7624 1757 7 SiltySandto Sandy Silt  SM/ML  dense 115 45 17 148 1065 30 74 38
290 95 2874 433 4 4 Silty Clay to Clay CL very stiff 125 1.8 16 1.46 70 166  >10
3.05 100 1949 4443 3 Clay CL/CH  very stiff 125 13 16 1.43 85 112 >10
320 105 2570 399 4 4 Silty Clay to Clay CL very stiff 126 18 15 141 75 148  >10
335 110 17.71 439 3 3 Clay CL/ICH  very stiff 126 1.3 14 1.39 90 1.01 >10
350 115 1577 382 4 4 Silty Clay to Clay CL stiff 125 18 9 137 90 089 >10 |
365 120 1444 269 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 6 135 85 082 >10 |
380 125 1284 224 5 5 Clayey Silt to Siity Clay MUCL  stiff 120 25 5 134 85 072 >10
395 13.0 1219 369 4 4 Silty Clay to Clay CL stiff 125 18 7 132 100 068 >10
413 135 2149 337 5 5 Clayey Silt to Silty Clay MUL/CL  very stiff 120 25 8 131 80 123 >10
428 140 2475 418 4 4 Silty Clay to Clay CcL very stiff 125 1.8 14 1.29 80 142  >10
443 145 68.33 225 7 7 Silty Sand to Sandy Sit SM/ML mediumdense 115 45 15 1,28 824 40 67 37
458 150 98.89 187 7 7 Silty Sand to Sandy Sit SM/ML dense 115 45 22 126 118.0 30 77 39
473 155 114.14 143 8 8 Sand to Silty Sand SP/SM dense 115 55 21 125 1349 25 81 39
488 16.0 8346 1.20 8 8 Sand to Silty Sand SP/SM dense 115 55 15 1.24 977 25 72 38
503 165 4859 320 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 35 14 1.23 56.3 55 58 36
5.18 17.0 92,16 112 8 8 Sand to Silty Sand SP/SM dense 115 55 17 122 1059 25 74 38
533 175 5576 3.23 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 3.5 16 1.20 63.5 55 59 36
548 18.0 22.56 421 4 4 Silty Clay to Clay CL very stiff 125 18 13 1.1¢ 90 1.28 >10
565 185 24.39 550 3 3 Clay CL/CH  very stiff 125 13 20 1.18 100 1.39 >10
580 19.0 2229 534 3 3 Clay CUCH  very stiff 125 1.3 18 1.17 100 127 >10
595 195 2840 481 3 3 Clay CL/CH  very stiff 125 1.3 23 1.16 90 162  >10
6.10 20,0 2465 3.95 4 4 Silty Clay to Clay CL very stiff 125 1.8 14 1.15 90 1.40 >10
6.25 20.5 18.10 267 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 7 114 90 1.02 >10
640 210 1674 205 5 5 Clayey Siltto Siity Clay ML/CL  stiff 120 25 7 113 85 094 >10
655 215 2880 363 5 5 Clayey Siltto Silty Clay MU/CL  very stiff 120 25 12 1.12 80 1.64  >10
670 220 8068 163 7 7 Silty Sand to Sandy Sit SM/ML mediumdense 115 4.5 18 1.11 844 35 67 37
6.85 225 8134 211 7 7 Silty Sand to Sandy Sit SM/ML mediumdense 115 4.5 18 1.10 844 40 67 37
7.00 230 8293 2057 7 SitySandto Sandy Siit SM/ML mediumdense 115 45 18 1.09 855 40 68 37
7.18 235 2885 361 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 12 1.08 85 164 >10
7.33 240 2592 297 5 5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 10 1.07 85 147  >10
748 245 2065 361 4 4 Silty Clay to Clay CL very stiff 125 1.8 12 1.06 100 1.16  >10
763 250 1875 290 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 7 1.06 95 105  >10
778 255 19.04 248 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 1.05 95 1.06  >10
793 260 21.19 255 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 1.04 90 119 >10
8.08 265 19.61 316 5 5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 8 103 100 110  >10
823 27.0 16.54 4503 3 Clay CL/CH  stiff 125 13 13 1.03 100 091 531
838 275 13.96 456 3 3 Clay CL/CH  stiff 125 13 11 1.02 100 076 4.00
8.53 28.0 14.93 5513 3 Clay CL/CH  stiff 125 1.3 12 1.01 100 082 4.28
868 285 16.27 653 3 3 Clay CL/CH  stiff 125 1.3 13 1.00 100 090 4.78
885 29.0 1354 466 3 3 Clay CUCH  stiff 125 13 11 099 100 073 3.58
900 295 1385 389 4 4 SityClay to Clay CcL stiff 125 18 8 099 100 076 457
9.15 300 1813 5023 3 Clay CL/CH  very stiff 125 13 15 0.98 100 1.00 531
830 305 2020 5223 3 Clay CLICH _ very sliff 125 1.3 16 097 100 112 6.21




CONE PENETROMETER INTERPRETATION
_Project: IVC Expansion -- Imperial, CA

ICONE SOUNDING: CPTA1

Base
Depth
|meters

9.45
9.60
975
9.90
10,05
10.20
10.38
10.53
10.68
10.83
10,98
11.13
11.28
11.43
11.58
| 11.73
11.88
12,05
12.20
12.35
12.50
12.65
12.80
12.95
13.10
13.25
13.40
13.58
13.73
13.88
14.03
14,18
14.33
14.48
14.63
14.78
| 14.93
15.09
15.25

Est GWT(r: 8.0

Base

Depth
feet

31.0
31.5
32.0
325
33.0
335
34.0
345
35.0
355
36.0
36.5
37.0
37.5
38.0
38.5
39.0
395
40.0
40.5
41.0
41.5
420
42.5
43.0
43.5
44,0
44.5
45.0
455
46.0
46.5
47.0
47.5
48.0
48.5
49.0
49.5
500

LANDMARK CONSULTANTS, INC.

(based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project No: LEOB360 Date: 09/29/08

Phi Correlation: 0 0-Schm(78).1-R&C(83) 2-PHT(74)

Avg Avg 1 Est. Qc Cn Est. Rel Nk: 17.0 |
Tip Friction Soll Soil Density or Density to SPT or Norm. % Dens. Phi Su |
Qg tsf Ratio, %  Type Classification USC  Consistency ({pc) N N(60) Cq Qcin FinesDr (%) (deg) (isf) OCR |
|
21.81 5753 3 Clay CL/CH  very stiff 125 13 17 0.97 100 122 6.88 II
18.29 5513 3 Clay CL/CH  very stiff 125 13 15 0.96 100 1.01 510 |
15.94 411 4 4 Silty Clay to Clay CL stiff 125 18 9 095 100 0.87 510
9.85 3.08 4 4 Silty Clay to Clay CL stiff 125 18 6 095 100 0.51 241
16.66 297 § 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 7 094 100 091 727
18.21 274 5 5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 7 094 100 1.00 841
23.13 5033 3 Clay CL/CH  very stiff 126 1.3 19 0.93 100 129 6.65 ||
21.53 614 3 3 Clay CL/ICH very stiff 125 13 17 0.92 100 119 588 |
22.42 5573 3 Clay CL/CH  very stiff 125 1.3 18 0.92 100 125 610 |
22.87 506 3 3 Clay CL/CH  very stiff 125 13 18 091 100 127 8.21
2735 530 3 3 Clay CL/CH  very stiff 125 13 22 0.91 100 1.53 827 ||
22,93 518 3 3 Clay CUCH  very stiff 125 1.3 18 0.90 100 1.27 6.00 ”
20.41 568 3 3 Clay CU/CH  very stiff 125 1.3 16 0.90 100 112 4.89
16.76 5393 3 Clay CL/CH  sfiff 125 13 13 0.89 100 0.91 3.50
18.58 5603 3 Clay CL/CH  very stiff 125 13 15 0.89 100 1.01  4.00
21.18 6213 3 Clay CL/CH  very stiff 125 13 17 0.88 100 117 489 l
20.77 6.10 3 3 Clay CUCH very stiff 125 13 17 0.88 100 114 468 |
19.86 5953 3 Clay CL/CH  very stiff 126 13 16 0.87 100 108 4.8 I
17.43 63 3 3 Clay CL/CH stiff 125 13 14 0.87 100 0.94 3.43 |
15.23 543 3 3 Clay CL/CH  stiff 126 13 12 0.86 100 081 282
14.25 460 3 3 Clay CL/CH  stiff 125 13 11 086 100 075 248
13.68 4053 3 Clay CL/CH  stiff 126 13 11 085 100 072 234
18,90 5023 3 Clay CU/CH  very stiff 125 13 15 0.85 100 1.03 3.66
19.11 476 3 3 Clay CUCH  very stiff 126 1.3 15 0.84 100 1.04 366
19.51 5063 3 Clay CL/ICH  very stiff 125 13 16 0.84 100 1.06 3.66
18.21 516 3 3 Clay CL/CH  stiff 125 1.3 15 0.83 100 098 3.28
19.99 464 3 3 Clay CL/CH  very stiff 125 13 16 0.83 100 1.09 374
2017 497 3 3 Clay CU/CH  very stiff 125 13 16 0.83 100 1.09 3.66 I
22.60 5553 3 Clay CL/ICH  very stiff 125 13 18 0.82 100 124 428 |
25.03 51893 3 Clay CL/CH  very stiff 125 1.3 20 0.82 100 138 500 |
23.12 518 3 3 Clay CU/CH  very stiff 125 13 18 0.81 100 127 437 |
20.26 4373 3 Clay CL/CH very stiff 125 13 16 0.81 100 1.10 3.50
21.64 469 3 3 Clay CL/CH  very stiff 125 13 17 0.81 100 1.18 3.83
21.83 479 3 3 Clay CL/CH  very stiff 125 1.3 17 080 100 1.19 3.83
20.26 446 3 3 Clay CU/CH very stiff 125 13 16 0.80 100 1.09 335
13.89 4223 3 Clay CL/CH  sfiff 125 13 11 079 100 072 1.92
14.13 436 3 3 Clay CL/CH  stiff 125 13 11 079 100 073 200
16.62 362 4 4 SilyClayto Clay CL stiff 125 18 9 0.79 100 0.88 3.07
1747 348 4 4  Silty Clayto Clay cL stiff 125 18 10 078 100 091 321 |




CLIENT: Imperial Valley College
PROJECT: IVC Expansion -- Imperial, CA
LOCATION: See Site and Boring Location Plan

CONE PENETROMETER: HOLGUIN, FAHAN & ASSC. Truck Mounted Electric
Cone with 23 ton reaction weight

DATE: (09/29/06

LOG OF CONE SOUNDING DATA CPT-2

=
w
£ | INTERPRETED SOIL PROFILE TIP RESISTANCE SLEEVE FRICTION FRICTION RATIO
E From Robertson & Campanella (1989) Qe (tsf) Fs (tsf) FR = Fs/Qc (%)
& 0 100 200 300 400 2 4 6 80 2 4 &
© GROUNDELW. 01 . . - I S
| | Clay CUCH stiff |L;’_r [ 11 [ [ [T 1T =, [ M
| Clay "M very stiff | ;
| _| Clayey Silt to Siity Clay ML/CL hard (\ e |
| _| Silty Sandto Sandy Silt SM/ML dense _ | P |
L _| Silty Sand to Sandy Silt " " dense { '_‘}
L _| Silty Sand to Sandy Silt very dense |
L _| Silty Sandto Sandy Silt " " very dense ) ))
| | sitySandtoSandySit " " dense v | [ /!
| | SandtoSiltySand  SP/SM verydense_ _ = | S~
(10 Caveysitosinyciay mucL had 0| | =2 ? |
| _| Silly Clay to Clay CL very sliff #
| | Clay CLICH  very stiff 5 | “5 c‘f‘:; |
L ] ocmy " stiff ) 2
L Jomy LI S | _ (
. | Sandy Siltto Clayey Silt ML medium dense \, <
[ sandySittoClayey Silt * *  medium dense | &
L ] clay CLICH stiff ' I (>\r.
| | Clay "o very stiff | > ! 4;
L | SiyClaytoClay  CL  verystiff | e
L5 Clayey SilttoSilty Clay MLCL st 20! | H =
+ o m " x —
| _| Claysy Sill o Silly Clay L verystiff ‘ =
| _| Silty Sand to Sandy Silt SM/ML medium dense | | =
|| SandySilttoClayey Silt ML medium dense > i =
| _| Clayey Siltto Silty Clay ML/CL very sliff | 'é-
| | ClayeysittoSiltyClay " " very sliff I &
| _| Clayey Sillto Silty Clay " " verystiff ) I ) ‘>\_
| _| sityClaytoClay cL very stiff — %
L ] cay CUCH  very stiff ? 5 S
|  Clay wom very stiff < —
L300 Clay "M very stiff 30 B / ,_,...)
=] clay s sliff ¢ ( ‘
| _| Clayey Siltto Silty Clay MU/CL very stiff ‘? {
| _| Clayey Siltto Silty Clay " * very stiff I { =
| | ClayeySilttoSittyClay * *  stif | [ <
| _| silty Clay to Clay cL stiff & ?
| | Clay CLICH  very stiff L <
| _| Clay m o very sliff | ,rb >
. | Clay LU very stiff L h
| | Clay "ot very stiff li 3 ? |
L 40- Clay very sliff 40 ! E) /{B
i | Clay "o very stiff
| Clay “m very stiff L § i
i | Clay very stiff
] cray very stiff i | o '
| | Clay o very stiff | q;-’ |
| | Clay " very stiff = ; RS |
| _| Cly Y very stiff g | ¢ c-_::‘"
| _| Silly Clayto Clay CL very stiff { e /
Silly Clay to Clay " very stiff !
- ! § | 1 ES
50 Clay CU/CH  very stiff 5°i b
© |
— = |
i _| Endof Sounding @ 50.0 .
| _| Anticipated groundwater @ 8.0 ft, ‘ ‘
|
|
Project No: [. ANI]M ARK Plate
LE06360 Geo-Engineers and Geologists B-2




__Project: IVC Expansion -- Imperial, CA

(CONE SOUNDING; CPT-2

Base Base

Depth Depth
|meters

0.15
0.30
0.45
060
075
0.93
1.08
1.23
1.38
153
1,68

| 183
1.98
213
2.28
2.45
2,60
275
2.90
3.05
3.20
335
3.50
365
3.80
3.95
413
428
443
4.58
473
488
5.03
518
533
5.48
5.65
5.80
5.95
6.10
6.25
6.40
6.55
6.70
6.85
7.00
7.18
7.33
7.48
763
7.78
7.93
8.08
8.23
8.38
8.53
8.68
8.85
9.00
9.15
9.30

feet

05
1.0
1.5
2.0
25
3.0
35
4.0
4.5
50
5.5
6.0
6.5
7.0
7.5
8.0
85
9.0
9.5
10.0
10.5
11.0
11.5
12.0
125
13.0
13.5
14.0
145
15.0
18.5
16.0
16.5
17.0
17.5
18.0
18.5
19.0
19.5
20.0
20.5
21.0
215
22.0
22.5
23.0
23.5
24.0
245
25.0
255
26.0
26.5
27.0
27.5
28.0
28.5
29.0
29.5
30.0

30.5

Avg
Tip

Qe tsf Ratio, %

8.66
18.74
25.57
25.68
21.55
55.87
80.63
88.77

102.89
74.86
113.30
131.54
136.32
120.17
106.98
96.10
112.11
145.62
74.45
24,77
19.82
17.64
17.52
19.31
16.73
14.45
14.41
19.42
38.56
65.11
63,87
20,93
16.72
16.85
19.76
21.34
21.37
16.38
16.88
16.74
18.12
36.87
81.12
81.17
67.42
24.51
24.29
22,94
25,02
22.09
21.20
2111
16.73
25.86
25.67
23.60
2543
19.94
21.93
21,68
13.95

Avg
Friction

413
7.1
6.45
6.44
572
247
2.54
214
2.30
2,58
1.77
1.95
1.93
2.02
1.77
1.81

1.32
1.64
3.98
4.18
4.47
4.02
4,37
5.03
4.90
5.98
4.99
4.28
3.35
2.28
2.98
3.14
4.85
5.51

5.89
5.43
4.75
2.61

211

2.53
2.92
3.95
1.60
1.84
237
3.17
3.17
3.37
3.28
3.19
2.98
4.23
3.12
5.57
4.85
5.41

6.18
5.12
6.48
5.60
4.86

LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)
Date: 09/29/08

Project No: LEDG380

Phi Correlation: 0 0-Schm(78).1-REC(83)2-PHT(74)

1 Est Qc cn Est Rel. Nk 17.0 1
Soil Soil Densityor Density to SPT or Norm. % Dens. Phi Su
__Type  Classification USC  Consistency (pef) N N(60) Cq  Qcin FinesDr(%) (deg) (tsf) OCR ||

3 Clay CL/CH  stiff 125 13 7 200 100 0.51 >10

3 Clay CLU/CH  very stiff 125 13 15 2.00 100 1.10 >10 |
3 Clay CL/CH  very stiff 125 13 20 2.00 85 1.50 >10

3 Clay CL/ICH  very stiff 125 13 21 200 85 150 >10 ‘
3  Clay CL/CH  very stiff 125 13 17 200 85 126 >10 ‘
6 Sandy Silt to Clayey Silt ML dense 115 35 16 200 1056 40 81 39

6 Sandy Silt to Clayey Silt ML dense 115 35 23 200 1524 35 89 40 ‘
7  Silty Sand to Sandy Silt  SM/ML dense 116 45 20 200 167.8 30 90 41

7  Silty Sand to Sandy Silt  SM/ML  very dense 115 45 23 200 1945 30 93 41

6 Sandy Silt to Clayey Silt ML dense 115 35 21 192 1362 35 82 39 |
7 Silty Sand to Sandy Silt  SM/ML  very dense 115 45 25 183 1965 20 92 41 |
7 Silty Sand to Sandy Silt  SM/ML  very dense 115 45 29 176 2183 20 96 4 |
7 Silty Sand to Sandy Silt  SM/ML very dense 115 45 30 169 2173 20 95 41 !
7  Silty Sand to Sandy Silt  SM/ML  very dense 115 45 27 163 1846 25 91 41 |
7 Silty Sand to Sandy Silt  SM/ML dense 115 45 24 157 1587 25 86 40

7 Silty Sand to Sandy Sit  SM/ML  dense 115 45 21 152 1380 25 82 39

8 Sand to Silty Sand SP/SM dense 115 55 20 150 1588 20 86 40 '!
8 Sand to Silty Sand SP/SM  very dense 115 55 26 148 2034 20 93 41 |
5 Clayey Siltto Silty Clay = ML/CL  hard 120 25 30 1.46 45 435 >10

4  Silty Clay to Clay CcL very stiff 1256 18 14 1.44 75 143  >10

3 Clay CL/CH  very stiff 125 13 16 1.41 85 113 >10 |
4  Silty Clay to Clay cL very stiff 125 1.8 10 1.39 85 1.01 >10 |
3 Clay CL/CH  stiff 125 13 14 137 90 1.00 >10

3 Clay CL/CH  very stiff 125 13 15 1.36 95 110 >10

3 Clay CL/CH  stiff 125 13 13 1.34 100 0.89 >10 ‘
3 Clay CL/CH  stiff 125 1.3 12 132 100 0.81 >10

3 Clay CUCH  stiff 125 13 12 1.30 100 081 979 |
4  Silty Clay to Clay CL very stiff 125 18 11 1.29 90 1.10 >10

5 Clayey Siltto Silty Clay ~ ML/CL  hard 120 25 15 1.27 65 223 >10 |
6 Sandy Silt to Clayey Silt ML mediumdense 115 35 19 1.26 775 40 65 37

6 Sandy Siltto Clayey Sit ML medium dense 115 3.5 18 1.25 753 50 64 37 |
5 Clayey Siltto Silty Clay ~ MLU/CL  very stiff 120 25 8 1.23 80 119 >10 |
3 Clay CL/CH  stiff 125 13 13 1.22 100 094 >10

3 Clay CL/CH  stiff 125 1.3 13 1.21 100 095 >10 |
3 Clay CL/CH  very stiff 125 13 16 1.20 100 112 >10 |
3 Clay CL/CH  very stiff 126 13 17 1.18 100 1.21 >10

3 Clay CL/CH  very stiff 125 13 17 117 100 1.21 >10

5 Clayey Siltto Silty Clay =~ ML/CL  stiff 120 25 7 1.16 90 092 >10 |
5 Clayey Siltto Silty Clay = ML/CL  stiff 120 25 7 1.15 85 085 >10 |
5 Clayey Siltto Silty Clay =~ ML/CL  stiff 120 25 7 1.14 90 094 >10

5 Clayey Siltto Silty Clay ~ ML/CL  very stiff 120 25 7 1.13 95 1.02  >10

5 Clayey Siltto Silty Clay = MUCL  hard 120 25 15 1.12 75 212 >10

7 Silty Sand to Sandy Silt  SM/ML mediumdense 115 45 18 1.11 85.1 35 68 37

7 Silty Sand to Sandy Silt SM/ML mediumdense 115 45 18 1.10 845 40 68 37

6 Sandy Silt to Clayey Silt ML mediumdense 115 3.5 19 1.09 69.7 50 62 37 ‘
5 Clayey Siltto Silty Clay  ML/CL  very stiff 120 25 10 1.09 85 139  >10

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 1.08 85 137 >10

5 Clayey Silt to Silty Clay MUCL  very stiff 120 25 9 107 90 129 >10 |
5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 1.06 90 1.42 >10

5 Clayey Siltto Silty Clay  ML/CL  very stiff 120 25 9 1.05 95 1.24  >10

5 Clayey Siltto Silty Clay  ML/CL  very stiff 120 25 8 1.04 95 119 >10

4  Silty Clay to Clay CcL very stiff 125 1.8 12 1.04 100 118  >10 |
5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 7 1.03 100 093 =10 |
3 Clay CUCH  very stiff 125 13 21 1.02 100 146  >10 |
3 Clay CL/CH  very stiff 125 13 21 1.01 100 145  >10 |
3 Clay CU/CH  very stiff 126 13 19 1.01 100 1:33  9.19

3 Clay CL/CH  very stiff 125 13 20 1.00 100 143  >10 ‘
3 Clay CL/CH very stiff 125 13 16 0.99 100 111 643 |
3 Clay CL/CH  very stiff 125 13 18 0.98 100 123 7.4

3 Clay CL/CH  very stiff 125 1.3 17 0.98 100 121 713
3 Clay - CUCH  stiff 125 13 11 097 100 0.75 3.50
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LANDMARK CONSULTANTS, INC.

CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)
_Project; IVC Expansion - Imperial, CA Project No: LE06360 Date: 09/29/06

CONE SOUNDING: CPT-2 — ;
R Phi Conelalion: 0o Sempre)LReCE)2 PHTAY |

Base Base Avg Avg 1 a Est. Qc Cn Est. Rel. Nk: 17.0
Depth Depth  Tip Friction Soll Soll Densityor Density to SPT or Norm. % Dens. Phi Su
meters feat Qe tsf Ratio, %  Type Classification _USC  Consistency  (pcf) N N(B0) Cq Qein FinesDr (%) (deg) (isf) OCR
945 31.0 15.14 3156 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 6 0.96 100 0.82 665
960 315 2535 264 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 10 096 90 1.42 >10 |
9.75 320 2434 333 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 0.95 100 1.36 >10 |
9.90 325 23.04 297 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 9 085 100 1.29 >10
10.05 33.0 22.86 3.02 5 5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 9 094 100 1.27 >10 |
10.20 33.5 18.30 227 5§ 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 7 093 100 1.00 841 |
| 10.38 34.0 17.08 3.75 4 4 Silty Clay to Clay CL stiff 126 1.8 10 093 100 083 531 |
| 10.53 345 17.92 439 3 3 Clay CL/CH sfiff 125 1.3 14 092 100 0.98 428
10.68 35.0 14.23 370 4 4 Silty Clay to Clay CL stiff 125 18 8 092 100 076 374
10.83 355 18.75 5203 3 Clay CUCH  very stiff 125 13 15 0.91 100 1.03 447
10.98 36.0 20.59 498 3 3 Clay CL/CH  very stiff 1256 13 16 091 100 1.14 510
1113 36.5 2211 6123 3 Clay CL/CH  very stiff 125 13 18 0.90 100 1.22 5865 [
11.28 37.0 19.61 5543 3 Clay CL/CH  very stiff 126 13 16 0.89 100 1.08 457 |
1143 375 23.96 457 3 3 Clay CL/CH  very stiff 125 1.3 19 0.89 100 133  6.21
11.58 38.0 26.42 5713 3 Clay CL/CH  very stiff 125 13 21 088 100 147 713 |
| 1173 38.5 22.15 4953 3 Clay CL/CH  very stiff 125 1.3 18 0.88 100 122 521
11,88 39.0 27.02 5503 3 Clay CL/CH  very stiff 125 13 22 0.87 100 151 7.3 |
1205 395 26.16 5753 3 Clay CL/CH very stiff 126 13 21 0.87 100 146 6.54
12.20 400 28.22 5133 3 Clay CL/ICH  very stiff 125 13 23 0.86 100 1.58 7.4
1235 405 2762 486 3 3 Clay CUCH  very stiff 126 13 22 0.86 100 1.54 6.88
1250 410 32.76 5023 3 Clay CL/CH very stiff 125 1.3 26 0.86 100 1.84 939
| 1265 415 33.05 471 4 4 Sily Clay to Clay CL very stiff 125 1.8 19 085 100 1.86 >10
| 12.80 420 31.30 5173 3 Clay CL/CH  very stiff 126 13 25 0.85 100 175 8.27
1295 425 2493 5113 3 Clay CL/CH  very stiff 125 13 20 0.84 100 138 553
13.10 430 21.95 4533 3 Clay CL/CH  very stiff 125 13 18 084 100 120 437 |
13.25 435 21.95 448 3 3 Clay CL/CH  very stiff 1256 13 18 0.83 100 1.20 4.28 |
13.40 440 23.09 4813 3 Clay CL/ICH very stiff 125 13 18 0.83 100 127 457 |
13.58 445 2879 5273 3 Clay CL/CH  very stiff 125 13 23 0.82 100 160 6.54
13.73 450 3475 481 4 4 Silty Clay to Clay CL very stiff 125 1.8 20 0.82 100 1.95 >10
13.88 455  33.61 474 4 4 Silty Clay to Clay CL very stiff 125 1.8 19 0.82 100 1.88 >10 |
14.03 46.0 30.05 5223 3 Clay CL/CH  very stiff 125 13 24 0.81 100 167 6.65
| 1418 465 21.86 5283 3 Clay CL/CH very stiff 125 13 17 0.81 100 119 3.91 I
14.33 47.0 19.16 377 4 4 Silty Clay to Clay CL very stiff 125 18 11 0.80 100 1.03 4.00 '
1448 475 2337 468 3 3 Clay CL/CH  very stiff 125 1.3 19 0.80 100 1,28 418
1463 48.0 21.41 396 4 4 SiltyClay to Clay CL very stiff 125 18 12 0.80 100 116  4.57
1478 485 20.90 317 5 5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 8 079 100 143  6.00 |
1493 49.0 2514 446 4 4 Silty Clay to Clay CL very stiff 125 18 14 0.79 100 138 588 |
15.09 495 23.67 469 3 3 Clay CL/CH  very stiff 125 13 19 0.79 100 129 4.09 |
1625 500 2926 5053 3 Clay _CLICH _ very stiff 125 13 23 078

__100 162 565




CLIENT:
PROJECT:
LOCATION:

_See Site and Boring Location Plan

Imperial Valley College CONE PENETROMETER: HOLGUIN, FAHAN & ASSC. Truck Mounted Electric

IVC Expansion -- Imperial, CA Cone with 23 ton reaction weight

DATE: 09/29/06

LOG OF CONE SOUNDING DATA CPT-3

oW

fan
w
£  INTERPRETED SOIL PROFILE TIP RESISTANCE SLEEVE FRICTION FRICTION RATIO
E From Robertson & Campanella (1989) Qe (tsf) Fs (tsf) FR = Fs/Qc (%)
% 0 100 200 aou 400 4 P 4 6 80 2 4 8
GROUND EL. +/- e : s o
] Clayey Siltto Sitty Clay MUCL  hard T TTTTTTTTI ! =1 | 1] ! -%_' L
| | ClayeysitttoSityClay " "  hard ‘ =
L ] cray CUCH hard - By . 3
|| sityClaytoClay cL hard | 5"”’ ‘ >
| _| Silly Clay lo Clay " " hard [ >
[ 7] sandysitioClayey sit ML dense == s .
| _| Silty Sand lo Sandy Silt SMML _dense - & |
L siyClaytoClay cL very stiff |~ h 4 5 ‘ kﬂ,}
L oclay CLICH  stiff 18 = | —
L1gd Clay " stiff __10-‘% ‘ é
L _| Sandy Silt o Clayey Silt ML medium dense {
L _| Sandy Siltto Clayey Silt “ * medium dense |
| _| Sandy Siltto Clayey Siit " " medium dense ‘:—'—‘:’
| _| Sandy Siltto Clayey Silt " medium dense 4 I |
L _| Sandy Siltto Clayey Silt * "  medium densa | 24 |
| | siySandioSandySin SMML medumdense | 7 — !
| | SandySillto Clayey Silt. ML medium dense ' - i |
| | Clay CLICH  stiff ! C
[ clay nonstiff 2 7
20 Clay T 20+ ( c || g
L™ _| Clayey Silllo Silty Clay ML/CL stiff | g > [
| _| Clayey Siltto Silty Clay " " stiff | ‘ =
| _| Sandy Silt to Clayey Silt ML medium dense l} —_—
| _| Clayey Siltto Silty Clay ML/CL very stiff > H\?
| ] ClayeysittosityClay " " very stiff é { | :5
| _| Clayey Siltto Silly Clay " very stiff | |
[ Tt | ) =
| Clay CLCH stiff v C_'—T;-
30 Clay "o stiff 20l ) [ =
| Clay " stiff ( | f
| | Clay 1 stiff ! \ | -
| | Clay " very sliff i N
L ] clay Cofm | §/
L | Clay stiff -
| Silty Clay lo Clay CL very stliff L) | ‘/\A
L _| Silty Clayio Clay 2 very stiff i
L | sityClaytoClay © o very stiff | S | P
|| clay CL/CH  very stiff \ é <
Laind Clay "o very stiff | } y >
_40_ Silty Clay to Clay CL very stiff 40| Q ) ’)/
| _| Silty Clay to Clay "t very stiff ! \'-H‘ -
|| sityclayto ciay very stiff ‘ i | § ?
| _| Silty Clay to Clay very stiff L f | { | P
| _| Silty Clay to Clay " very stiff | ‘ LH_,
L | Clay CL/CH  very stiff L | \} | g
L cray " very stiff i I 7/ ' <
. | Clay " very sliff | | ? ‘ ‘{‘
L _| Cilay very stiff [ [ ) i
L5 Clay SR LA —— | | —

End of Sounding @ 50.0 ft,

Anticipated groundwater @ 8.0 ft, |
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Project: IVC Expansion — Imperi

LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project No: LEQO6360

_ Date: 09/29/08

0-Schm(78), 1-REC(83) 2-PHT{74)

ICONE SOUNDING; CPT-3
Est GWT (fi): 8.0 - _ Phi Correlation: 0
Base Base Avg Avg 1 Est. Qe “Cn ~ Est. Rel Nk:
Depth Depth  Tip Friction Soil Soll Densityor Density to SPT or Norm. % Dens. Phi
meters feet Qc, tsf Ratio, % Type Classification Usc Consistency  (pcf) N N({E0) Cg Qcin FinesDr (%) (deg)
015 05 64.29 419 5 5 Clayey Silt to Siity Clay MUCL  hard 120 25 26 200 50
030 1.0 4982 3.19 6 6 Sandy Siltto Clayey Silt ML very dense 115 35 14 2.00 942 50 97 42
045 15 5623 392 5 5 Clayey Silt to Silty Clay MUCL  hard 120 25 22 200 50
060 20 5551 362 5 5 Clayey Silt to Silty Clay ML/CL  hard 120 25 22 2.00 50
075 25 34.01 723 3 3 Clay CL/CH  very stiff 125 1.3 27 200 80
093 3.0 47.06 644 3 3 Clay CUCH hard 125 1.3 38 200 70
1.08 35 66.12 47811 11 Overconsolidated Soil 7 dense 120 1.0 66 200 1250 55 83 40
123 4.0 3739 517 3 3 Clay CL/CH  hard 125 1.3 30 200 70
138 45 4114 454 4 4 Silty Clay to Clay CL hard 125 1.8 24 200 60
153 50 3365 454 4 4 Silty Clay to Clay CL very stiff 125 18 19 191 65
168 55 5458 350 5 5§ Clayey Silt to Silty Clay ML/CL  hard 120 25 22 1.82 50
183 6.0 7862 2107 7 Silty Sand to Sandy Silt SM/ML  dense 116 45 17 1.74 1293 30 80 39
198 6.5 69.49 1657 7 Silty Sand to Sandy Silt SM/ML dense 115 45 15 167 1099 30 75 39
213 7.0 51.61 1.66 7 7 Silty Sand to Sandy Sit SM/ML mediumdense 115 45 11 1.61 787 35 65 37
228 75 33.89 399 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 14 1.56 65
245 8.0 1647 438 3 3 Clay CL/CH  stiff 125 1.3 13 1.51 85
260 85 1314 406 3 3 Clay CL/CH  stiff 125 1.3 11 148 95
275 90 1612 536 3 3 Clay CL/CH  stiff 1256 13 13 146 95
280 95 16.68 468 3 3 Clay CL/CH  stiff 125 1.3 13 143 90
3.05 10.0 13.82 400 3 3 Clay CL/CH stiff 125 1.3 11 141 95
3.20 105 41.13 247 6 6 Sandy Siltto Clayey Sit ML mediumdense 115 35 12 1.39 542 50 54 36
335 11.0 3377 230 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 3.5 10 1.38 440 50 48 35
350 115 26.59 392 4 4 Silty Clay to Clay CL very stiff 125 18 15 1.36 75
365 120 6643 167 7 7 Silty Sand to Sandy Silt  SM/ML mediumdense 115 4.5 15 1.34 844 30 67 37
3.80 125 4407 392 5§ 5 Clayey Silt to Silty Clay ML/CL  hard 120 25 18 1.33 60
385 13.0 5795 199 7 7 Silty Sandto Sandy Silt SM/ML mediumdense 115 4.5 13 1.31 719 40 83 37
413 135 5711 213 7 7 Silty Sand to Sandy Sit SM/ML mediumdense 115 45 13 1.30 701 40 62 37
428 140 5187 274 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 35 15 1.29 63.1 50 59 36
443 145 47.70 299 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 35 14 1.27 574 55 56 36
458 15.0 4089 322 5 5 Clayey Silt to Silty Clay ML/CL  hard 120 25 16 1.26 60
473 155 59.18 250 6 6 Sandy Siltto Clayey Sit ML mediumdense 115 35 17 1.25 69.7 45 62 37
488 16.0 87.88 128 8 8 Sand to Silty Sand SP/SM dense 115 55 16 1.24 1026 25 73 38
503 165 66.57 1717 7 Silty Sand to Sandy Sit SM/ML mediumdense 115 4.5 15 1.22 77.0 35 65 37
| 518 17.0 3486 256 6 6 SandySiltto Clayey Sit ML mediumdense 115 3.5 10 1,21 399 60 45 34
533 175 8.65 266 4 4 SityClay to Clay CL fim 125 18 5 1.20 100
548 180 14.59 497 3 3 Clay CL/CH  stiff 125 13 12 1.19 100
565 185 17.73 648 3 3 Clay CL/CH  stiff 126 13 14 1.18 100
580 19.0 1555 5343 3 Clay CL/CH  stiff 125 13 12 1.16 100
595 195 17.38 6123 3 Clay CL/CH stiff 125 13 14 115 100
6.10 200 1346 487 3 3 Clay CL/CH  stiff 125 13 11 1.14 100
6.25 205 11,80 260 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 5 1.13 100
640 21.0 20.91 361 5 § Clayey Siltto Silty Clay MU/CL  very stiff 120 25 8 112 95
6.55 21.5 20.20 240 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 8 1.1 85
| 670 220 1519 3.16 4 4 Silty Clay to Clay CL stiff 125 18 9 1.10 100
6.85 225 2432 3.36 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 1.09 90
7.00 230 5651 228 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 35 16 1.08 579 50 56 36
7.18 235 3045 318 5 5 Clayey Silt to Silty Clay MUCL  very stiff 120 25 12 1.08 80
733 240 2232 328 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 9 107 95
748 245 26.07 342 5 5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 10 1.06 90
763 250 2220 390 4 4 Silty Clay to Clay CL very stiff 125 18 13 1.05 100
7.78 255 27.05 322 5§ 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 11 1.04 85
793 260 19.02 260 5§ 5 Clayey Siltto Silty Clay MU/CL  very stiff 120 25 8 1.04 95
808 265 2425 3.85 4 4 SilyClayto Clay CL very stiff 125 18 14 1.03 95
823 270 21.21 4633 3 Clay CUCH  very stiff 125 1.3 17 1.02 100
8.38 275 19.83 244 5 § Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 1.01 95
853 280 1160 200 5 § Clayey Siltto Silty Clay ML/CL  stiff 120 25 5 1.01 100
8.68 285 1275 4053 3 Clay CL/CH  stiff 125 1.3 10 1.00 100
885 29.0 16.31 5313 3 Clay CL/CH  stiff 125 1.3 13 099 100
9.00 295 1713 5303 3 Clay CL/CH stiff 125 1.3 14 098 100
915 300 1667 6.50 3 3 Clay CL/CH  stiff 125 1.3 13 098 100
930 305 13.08 5483 3 Clay CL/CH stiff 125 1.3 10 0897 100

17.0
Su
(tsf)

3.78

3.30
3.26
1.99
276

2,19
2.40
1.96
3.19

1.97
0.94
0.74
0.92
0.95
0.78

2.37

047
0.81

1.00
0.87
0.98
0.74
0.65
1.18
1.14
0.84
1.38

1.74
1.26
1.48
1.25
1.53
1.06
1.37
1.19
1.1
0.62
0.69
0.90
0.94
0.92
0.70

OCR.

>10

>10
>10
>10
>10

>10
>10
>10
>10

>10
>10
>10
>10
>10
>10

>10

>10

4.00
7.00
9.79
7.27
8.70
5.42
7.56

>10

>10 |

7.70
>10

>10
>10

>10 |

>10
>10
>10
>10
8.00
>10
4.89
3.35
4.68
5.00
4.57

321 |



Base
Depth
meters

9.45

9.60

9.75

9.90
10.05
10.20
10.38
10.53
10.68
10.83
10,98
11.13
11.28
11.43
11.58
1173
11.88
12.05
12.20
12.35
12.50
12.65
12.80
12.95
13.10
13.25
13.40
13.58

| 13.73

13.88
14.03
1418
14.33
14.48
14.63
14.78
14.93
15.09
1525

LANDMARK CONSULTANTS, INC.

CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

___Project: IVC Expansion — Imperial. CA
CONE SOUNDING: CPT-3

Date: 09/29/06

Est, GWT (ft): 8.0 - o Phi Correlation: 0 ¢-Schm({78),1-R&C(23) 2-PHT(74)
Base Avg Avg 1 Est Q¢ Cn  Est Rel. Nk 170
Depth Tip Friction Soil Soll Density or Density to SPT or % Dens. Su

feet Qc, tsf Ratio, % Type Classification UsC Consistency  (pcf) N N(B0) Cq Qcin FinesDr (%) (deg.) (tsf) OCR ||

310 13.68 4213 3 Clay CL/CH  stiff 125 13 11 0.96 100 0.74 335 |

31.5 16.59 416 3 3 Clay CL/CH stiff 125 13 13 0.96 100 091 4.28

320 19.70 4753 3 Clay CL/CH  very stiff 125 13 16 0.95 100 1.09 553

325 2384 588 3 3 Clay CL/CH  very stiff 1256 13 18 0.4 100 133 7.41

33.0 1847 646 3 3 Clay CL/ICH very stiff 125 13 15 094 100 1.02 478

335 1093 5453 3 Clay CL/CH  stiff 125 13 9 093 100 057 220

34.0 8.12 3513 3 Clay CUCH firm 125 13 6 093 100 041 137

345 8.87 3623 3 Clay CL/CH firm 125 13 7 092 100 045 1.50

35.0 12.86 429 3 3 Clay CL/CH  stiff 125 1.3 10 091 100 0.68 257

355 2838 447 4 4 Silty Clay to Clay cL very stiff 125 18 16 0.91 100 159  >10

36.0 31.03 477 3 3 Clay CL/CH  very stiff 125 13 25 0.90 100 1.75 >10

365 1945 433 4 4 Silty Clay to Clay cL very stiff 125 1.8 11 0.90 100 1.07 588

37.0 18.88 396 4 4 Silty Clay to Clay CL very stiff 125 1.8 11 0.89 100 1.03 542

375 2274 428 4 4 Sily Clay to Clay CL very stiff 125 1.8 13 0.89 100 126 7.27

38.0 2568 487 3 3 Clay CL/CH  very stiff 125 13 21 0.88 100 143 665

38.5 21.68 466 3 3 Clay CL/CH  very stiff 125 13 17 0.88 100 1.19  5.00

39.0 2911 484 3 3 Clay CL/CH  very stiff 125 13 23 0.87 100 1.63 8.00

395 2850 5293 3 Clay CL/ICH  very stiff 125 13 23 0.87 100 1.59¢ 7.56
400 2669 506 3 3 Clay CL/CH  very stiff 125 1.3 21 086 100 148 6.65
405 2142 467 3 3 Clay CL/CH  very stiff 1256 13 17 0.86 100 1.18 457
41.0 1893 394 4 4 Silty Clay to Clay CL very stiff 125 18 11 0.85 100 1.03 468
415 2325 356 5 5 ClayeySiltto SityClay = ML/CL  very stiff 120 25 9 085 100 1.28 9.19
420 2844 449 4 4 Sily Clay to Clay cL very stiff 125 18 16 0.84 100 1.59 9.19
425 3072 421 4 4 Sily Clay to Clay CL very stiff 125 18 18 0.84 100 172 >10
430 3138 421 4 4 Sily Clay to Clay CcL very stiff 125 1.8 18 0.84 100 1.76  >10 :
435 2645 449 4 4 Silty Clay to Clay CcL very stiff 125 1.8 15 0.83 100 147 7,56
440 2238 424 4 4 Silty Clay to Clay CL very stiff 1256 1.8 13 0.83 100 123 565 |
445 2348 411 4 4 Silty Clayto Clay CL very stiff 125 1.8 13 0.82 100 129 6.00
450 2543 460 4 4 Silty Clay to Clay CcL very stiff 125 1.8 15 0.82 100 140 6.65 l
455  30.62 5523 3 Clay CL/CH  very stiff 125 1.3 24 0.81 100 171 6.88

46.0 32.69 5023 3 Clay CL/CH  very stiff 125 13 26 0.81 100 1.83 7.56

465 2693 5433 3 Clay CL/CH  very stiff 125 13 22 081 100 149 542

470 2173 4783 3 Clay CL/CH  very stiff 125 1.3 17 0.80 100 118 3.83 |

475 2466 4993 3 Clay CUCH  very stiff 125 1.3 20 0.80 100 1.35 457

480 23.87 504 3 3 Clay CUCH  very stiff 125 1.3 19 0.80 100 1.31  4.28
485 2546 5073 3 Clay CL/CH  very stiff 125 13 20 079 100 140 4.68
49.0 25,63 5243 3 Clay CL/CH  very stiff 1256 13 21 0.79 100 1.41 4.68
495 26.52 5453 3 Clay CL/CH  very stiff 126 13 21 0.78 100 146 478
50.0  23.06 4943 3 Clay CL/CH  vary stiff 125 13 18 0.78 100 1.25  3.83




CLIENT: Imperial Valley College

f
t
HJ;, INTERPRETED SOIL PROFILE
£ From Robertson & Campanella (1989)
a 0
® | GrOUNDEL +- - ) 0 -
L | Sand SP very dense ‘
B Silty Clay to Clay CL very stiff
| _| Siity Clay to Clay = very stiff I-
| | ClayeySiltto Sity Clay ML/CL _very stiff
| _] Silty Clay lo Clay CcL very stiff
L _| Sandy Siltto Clayey Silt ML medium dense |
| _| Silty Sandto Sandy Silt SM/ML dense
| _|_Silty Sand to Sandy Silt " " medium dense | /'
| _| Silty Clay to Clay CL very stiff | i
104 ciav CLCH  stiff .
| "] silly Clay to Clay oL s | (
L Clayey Silt to Silly Clay ML/CL  stiff I_ ]L\
L Clayay Silt to Silty Clay " " very stiff :—_j_\
L Sandy Silt to Clayey Silt ML medium dense |
i Clayey Silllo Silty Clay MLICL very stiff 2
B Clayey Silt loSilty Clay " " hard =
B Silty Sand to Sandy Sit  SM/ML  dense
| Silty Sand to Sandy Silt. " " dense L
| | Sandy Sillto Clayey Silt ML loose
20 Silty Clay to Clay CL _very stiff 20k
| _| Clayey Siltto Silty Clay ML/CL very stiff
.- Clayey Silt to Silly Clay " * stiff
L Clayey Silt to Silty Clay " " stiff |
L Clayey Silt to Silty Clay “ " very stiff |
Clayey Sill to Siity Clay “ " very stiff

_| Clayey Siltto Silty Clay " very stiff |

PROJECT: IVC Expansion -- Imperial, CA
____LocATioN: See Site and Boring Location Plan

CONE PENETROMETER: HOLGUIN, FAHAN & ASSC. Truck Mounted Electric

Cone with 23 ton reaction weight

DATE: (09/29/06

LOG OF CONE SOUNDING DATA CPT-4

TIP RESISTANCE
Qc (tsf)

SLEEVE FRICTION FRICTION RATIO
Fss (tsf) FR = Fs/Qc (%)

sou 400 o 2 4 6 80 2 4 &

[/L._f-"-\\/* ~ e

L Clayey Siltto Silly Clay " " stiff i .
| ] clayeysittosityciay v v st < '
| Clay CL/CH  very stiff "
30 Clay "o very stiff 30 ! 2
L | Clay v very stiff | 1 ] |
" sityciaytocray oL verystiff L 3 {, (; |
L Ciay CLICH  very stiff { ™ >
B Clayey Silt lo Silty Clay ML/CL hard ] ‘ J [,/) | _ ;
|| sandysSilttoClayey Silt ML Ioose | ?{ { <
i Clayey Sill 1o Silty Clay MUCL _ very stiff L 2 | \\\i
| Clay CL/CH  very stiff .
I Clay " very stiff L } |
L Clay v liff [
N ! T
40 Clay very stiff 40 | .
L Clay LR very stiff .
L Clay v very stiff L g"") ‘
L Silty Clay to Clay CL very stiff [y |
L Silty Clay to Clay v very stiff L 7 <~«
1
L Clay CL/CH  very stiff } : /—"
L Clay v very stiff ‘1 | 3 | b
L Silty Clay to Clay CL very stiff d . ~
L Silty Clay to Clay "o very sliff L "E | <NP
B Clay CL/CH  very stiff i =
. . "
50 Silty Clay 1o Clay. cL _very stiff 0 I/ | 2
E i
- I i
[ [
B End of Sounding @ 50.0 ft. | |
| _| Anlicipaled groundwaler @ 8.0 ft L ‘ |
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Project. IVC Expansion -- Imperial, CA

CONE SOUNDING: CPT-4
Est GWT (f): 8.0
Base Base

Depth Depth
Imeters feet Qc,tsf Ratio, %

0.15
0.30
0.45
0.60
0.75
0.93
1.08
1.23
1.38
1.53
1.68
1.83
1.98
213
228
2.45
260
275
2,90
3.05
3.20
3.35
3,50
365
3.80
3.95
413
4.28
4.43
4.58
4.73
4.88
5.03
518
5.33
5.48
5.65
5.80
5.95
6.10
6.25
6.40
6.55
6.70
6.85
7.00
7.18
7.33
7.48
7.63
7.78
7.93
8.08
8.23
8.38
8.53
8.68
8.85
9.00
9.15

930

0.5
1.0
1.5
20
25
3.0
35
4.0
4.5
5.0
55
6.0
6.5
7.0
7.5
8.0
85
9.0
95
10.0
10,5
11.0
11.5
12.0
12.5
13.0
13.5
14.0
14.5
15.0
15.5
16.0
16.5
17.0
17.5
18.0
18.5
19.0
19.5
20.0
20.5
21.0
21.5
22.0
22.5
23.0
23.5
240
245
25.0
255
26.0
26.5
27.0
27.5
28.0
28.5
29.0
295
300
30.5

LANDMARK CONSULTANTS, INC,
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

_Project No: LEQ6360

Phi Correlation:

0 0-Schm(78),1-R&EC(EM 2-PHT(74)

Avg  Avg 1 Est Qc cn Est Rel. Nk 17.0
Tip Friction Soil Soil Densityor Density to SPT or Norm. % Dens. Phi Su
Type Classification USC  Consistency (pc) N N(60) Cq Qcin FinesDr (%) (deg) (tsfh OCR

357.72 06010 10 Gravelly Sand to Sand sw very dense 116 7.5 48 200 6762 0 172 52

163.51 0819 9 Sand SP very dense 110 6.5 25 2.00 309.1 10 133 47
41.25 383 5 5 Clayey Silt to Silty Clay MU/CL  hard 120 25 17 200 55 242  >10
18.70 443 3 3 Clay CUCH  very stiff 125 1.3 15 200 85 1.09 >10
20.44 424 4 4 Silty Clay to Clay CL very stiff 125 1.8 12 200 80 1.19 >10
21.69 3.80 4 4 Silty Clay to Clay CL very stiff 125 1.8 12 200 75 1.27 >10
22.20 322 5 5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 9 200 70 1.29 >10
19.44 274 5 5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 8 200 70 1.13 >10
17.55 357 4 4 Silty Clay to Clay CL very stiff 125 1.8 10 200 80 1.02 >10 |
19.43 416 4 4 Silty Clay to Clay CL very stiff 125 1.8 11 1.92 80 113 >10 |
47.15 268 6 6 Sandy Siltto Clayey Silt ML medium dense 115 35 13 1.83 814 45 66 37
59.77 207 7 7 Silty Sandto Sandy Sit  SM/ML dense 115 4.5 13 1.75 98.8 35 72 38

79.95 153 7 7 Silty Sand to Sandy Silt SM/ML  dense 115 45 18 168 127.0 25 80 39

72.88 187 7 7 Silty Sand to Sandy Silt SM/ML dense 115 45 16 162 1116 30 76 39

65.34 154 7 7 Silty Sandto Sandy Silt SM/ML dense 115 45 15 1.57 967 30 71 38

50.77 243 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 35 15 1.52 727 40 63 37

21.65 423 4 4 Silty Clay to Clay CcL very stiff 1256 1.8 12 1.49 75 1.25  >10
17.37 373 4 4 Silty Clay to Clay CL stiff 125 1.8 10 1.47 80 099 >10
15.95 415 4 4  Silty Clay to Clay CL stiff 125 18 9 145 90 0.91 >10
13.28 5713 3 Clay CL/CH  stiff 125 13 11 1.42 100 075 >10
14.30 4713 3 Clay CL/CH  stiff 126 13 11 1.40 100 0.81 >10
13.31 293 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 5 1.38 90 075 >10
14.21 279 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 6 137 85 080 >10
17.06 3354 4 Silty Clay to Clay CL stiff 1256 18 10 1.35 85 097 >10
24.62 368 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 1.33 75 1.41 >10
21.08 3615 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 1.32 80 120  >10
40,99 203 8 6 Sandy Siltto Clayey Silt ML mediumdense 115 3.5 12 1.30 504 50 52 35

37.61 294 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 3.5 11 1.29 458 60 49 35

29.09 329 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 12 1.27 70 167 >10
33.47 377 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 13 1.26 70 1.93 >10
40.63 356 5 5 Clayey Silt to Silty Clay ML/CL  hard 120 25 16 1.25 65 235 >10
46.19 328 5 5 ClayeySiltto Silty Clay = ML/CL hard 120 25 18 1.23 60 268  >10
83.00 163 7 7 Silty Sand to Sandy Silt SM/ML dense 115 45 18 1.22 958 30 71 38

103,49 1.38 8 8 Sand to Silty Sand SP/SM dense 115 55 19 1.21 1184 25 77 39

86.43 161 7 7 Silty Sand to Sandy Sit SM/ML dense 115 45 19 1.20 98.0 30 72 38

77.11 179 7 7 Silty Sandto Sandy Sit SM/ML mediumdense 115 45 17 119 866 35 68 38

30.89 249 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 35 9 1.18 344 65 41 34

16.72 245 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 7 1.17 90 094 >10
22,18 402 4 4 Silty Clay to Clay CL very stiff 126 1.8 13 1.16 90 1.26  >10
22.36 411 4 4 Silty Clay to Clay CL very stiff 125 1.8 13 1.15 95 127  >10
23.09 340 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 9 114 85 1.31 >10
17.63 217 § 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 7 1.183 85 099 >10
19.34 247 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 1.12 85 1.09 >10
15.49 170 6 6 Sandy Siltto Clayey Silt ML very loose 1156 35 4 1.1 162 85 19 31

13.39 128 6 6 Sandy Siltto Clayey Silt ML very loose 116 35 4 1.10 139 85 14 30

22.33 328 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 9 1.09 90 126 >10
23.02 288 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 9 1.08 85 130 >10
20.16 204 6 6 Sandy Silt to Clayey Silt ML loose 115 35 6 1.07 204 85 26 32

17.06 286 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 7 1.07 100 095 >10
21.83 337 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 9 1.06 95 123 >10
23.51 243 6 6 Sandy Siltto Clayey Sit ML loose 115 35 7 105 233 85 29 32
16.21 203 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 6 1.04 95 090 >10
17.09 196 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 7 1.03 90 095 >10
17.49 281 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 7 1.03 100 0.97 >10
17.95 257 5§ 5 Clayey Silt to Sitty Clay ML/CL  stiff 120 25 7 1.02 100 1.00 >10
16.18 294 5 5 Clayey Silt to Silty Clay MUCL  stiff 120 25 & 101 100 0.89 9.00
15.72 342 4 4 Silty Clay to Clay CL stiff 125 18 9 101 100 0.86 6.00
22.21 5593 3 Clay CL/CH  very stiff 125 13 18 1.00 100 124 8.00
24.62 626 3 3 Clay CL/CH  very stiff 125 13 20 0.99 100 1.38 9.59
24.50 5533 3 Clay CL/CH  very stiff 125 13 20 0.98 100 138  9.19
27.74 5083 3 Clay ~ CL/ICH  very stiff 125 13 22 098 100 1.57  >10



(CONE.

Base

| Depth Depth

9.45
9.60
9.75
9.90
10.05
10.20
10.38
10.53
| 10.68
| 10.83
10.98
11.13
11.28
11.43
11,58
11.73
11.88
| 12.05
12,20
| 12,35
12.50
| 1265
12.80
12.95
13.10
1325
13.40
13.58
13.73
13.88
14.03
| 14.18
14.33
14.48
14,63
14.78
14.93
15.09
15,25

SOUNDING: CPT-4
Est GWT () 8.0

Base

31.0
315
320
325
33.0
335
34.0
34.5
35.0
35.5
36.0
36.5
37.0
375
38.0
385
39.0
39.5
40.0
40.5
410
415
42,0
425
43,0
435
44.0
445
45.0
455
46.0
46.5
47.0
475
48.0
485
490
495
50.0

Avg
Tip

28.73
32.62
35.06
33.61
35.89
40.34
35.69
28.72
28.61
30.54
31.61
25.60
23.12
21.67
18.97
16.50
15.19
17.22
21.89
24.34
25.11
23.68
29.83
25.50
27.88
36.45
31.81
33.23
28.65
22.21
27.05
25.26
19.71
20.34
22.35
23.08
25.55
23.68

22.59

LANDMARK CONSULTANTS, INC.

CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)
Project; IVC Expansion —- Imperial, CA_

Project No: LEQ6360

Dafe: 09/28/06

Phi Correlation:

Avg
Friction

4.81
414
4.23
4.68
5.52
4.34
322
252
213
277
4.15
5.06
5.19
4.41
4.58
4.55
3.96
5.01
5.48
5.78
5.26
545
4.28
4.48
415
4.48
5,07
5.56
5.34
4.61
5.02
4.90
4.06
3.85
457
4.66
4.60
3.90
3.86

“Est.

0 0-E5chm(78)1-REC(B3).2-PHT(74) |
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1 Qc Cn Est Rel. Nk 17.0

Sail Soil Densityor Density to SPT or Norm. % Dens. Phi Su

Type Classification USC  Consistency (pef) N N(B80) Cq Qocin FinesDr (%) (deg) (ts) GCR
3 Clay CL/CH very stiff 125 13 23 097 100 1.62 >10
4  Silty Clay to Clay CL very stiff 125 18 19 0.96 95 1.85 >10
4  Silty Clay to Clay CL very stiff 125 1.8 20 096 90 1.99 >10
4  Silty Clay to Clay CL very stiff 125 18 19 095 95 1.91 >10
3 Clay CUCH hard 125 13 29 094 100 204 >10
4  Silty Clay to Clay CcL hard 125 1.8 23 094 90 230 >10
5 Clayey Silt to Silty Clay ML/CL  hard 120 25 14 093 85 203 >10
6 Sandy Silt to Clayey Silt ML loose 115 35 8 0.93 251 85 32 32
6 Sandy Silt to Clayey Silt ML loose 115 35 8 0.92 249 85 31 32
5§  Clayey Silt to Silty Clay ML/CL  very stiff 120 25 12 092 90 1.72 >10
4  Silty Clay to Clay CcL very stiff 125 1.8 18 091 100 1.78  >10
3 Clay CL/CH very stiff 125 13 20 091 100 143 727
3 Clay CL/CH  very stiff 125 1.3 18 0.90 100 1.28 6.10
4  Silty Clay to Clay CL very stiff 125 1.8 12 0.89 100 120 6.88
3 Clay CL/CH  very stiff 125 1.3 15 0.89 100 1.04 418
3 Clay CL/CH  stiff 125 1.3 13 0.88 100 089 335
4  Silty Clay to Clay CcL stiff 125 1.8 9 0.88 100 081 3.66
3 Clay CL/CH  stiff 125 13 14 0.87 100 093 350
3 Clay CL/ICH very stiff 125 1.3 18 0.87 100 1.21  4.89
3 Clay CL/CH  very stiff 125 13 19 0.86 100 135 576
3 Clay CL/ICH very stiff 125 1.3 20 0,86 100 1.38  6.00
3 Clay CL/CH  very stiff 1256 1.3 19 0.86 100 1.31 531
4  Silty Clay to Clay CL very stiff 125 1.8 17 085 100 1.67 >10 |
4  Silty Clay to Clay CL very stiff 125 1.8 15 0.85 100 141 756
4  Silty Clay to Clay CL very stiff 125 1.8 16 0.84 100 155 870
4  Silty Clay to Clay CL hard 125 1.8 21 0384 100 206 >10
3 Clay CL/CH  very stiff 125 13 25 0.83 100 178 8.00 |
3 Clay CL/CH very stiff 125 1.3 27 0.83 100 1.86 8.56
3 Clay CL/CH very stiff 125 1.3 23 0.82 100 1.58 6.43
3 Clay CLU/CH  very stiff 125 13 18 0.82 100 1.21 418
3 Clay CUCH  very stiff 125 1.3 22 0.82 100 1.0 5.65
3 Clay CL/CH  very stiff 125 13 20 0.81 100 1.39  5.00
4  Silty Clay to Clay CL very stiff 125 1.8 11 0.81 100 1.06 4.18
4  Silty Clay to Clay CL very stiff 125 1.8 12 0.80 100 110 437
3 Clay CL/ICH very stiff 125 1.3 18 0.80 100 1.22 391
3 Clay CL/CH  very stiff 125 1.3 18 0.80 100 1.26  4.09
4  Silty Clay to Clay CL very stiff 125 18 15 0.79 100 140 6.10
4  Silty Clay to Clay CL very stiff 125 1.8 14 0.79 100 129 531
4  Silty Clay to Clay CL very stiff 125 18 13 0.78 100 1.23 478



DEPTH (FEET)

CLIENT: Imperial Valley College CONE PENETROMETER: HOLGUIN, FAHAN & ASSC. Truck Mounted Electric
PROJECT: IVC Expansion -- Imperial, CA Cone with 23 ton reaction weight
LocATION: See Site and Boring Location Plan DATE: 09/29/06

LOG OF CONE SOUNDING DATA CPT-5

L5 Sandy Silt to Clayey Silt ML very loosa

INTERPRETED SOIL  PROFILE TIP RESISTANCE SLEEVE FRICTION FRICTION RATIO
From Robertson & Campanella (1989) Qe (tsf) Fs (tsf) FR = Fs/Qc (%)
] 10U 200 300 400 4 2 4 6 8 0 2 4 6
GROUNDEL +- == g N ; N - I,
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Clayay Sill to Silty Clay MU/CL  very stiff
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=
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End of Sounding @ 50.0 ft.
Anlicipated groundwater @ 8.0 ft

Projeto: LANDMARK
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Project: IVC Expansion -- Imperial, CA

|CONE SOUNDING: CPT-5

LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanelia, 1989, refer to Key to CPT logs)
Date: 09/29/06

Project No: | E06360

Est GWT (). 8.0 Phi Correlation: 0 0-Schm{78),1-RSC(83),2-PHT(74)
| Base Base Avg Avg 1 Est Qc cn Est. Rel Nk: 17.0
Depth Depth  Tip Friction Soil Soll Densityor Density to SPT or Norm. % Dens. Phi Su

\meters feel Qc,tsf Ratio,% Type  Classification USC _ Consistency (pcf) N N(60) Cq Qcin FinesDr (%) (deg) (isf)y OCR |
015 0.5 339.85 0.5010 10 Gravelly Sand to Sand Sw very dense 115 7.5 45 200 6424 0 170 52
0.30 1.0 133.00 088 9 9 Sand SP very dense 110 6.5 20 200 2514 10 127 46
045 15 3441 412 4 4 Siity Clay to Clay CL hard 125 1.8 20 200 65 202  >10 |
060 20 1747 3.80 4 4 Silty Clay to Clay CL very stiff 126 18 10 200 80 1.02  >10 ‘
075 25 16.90 437 3 3 Clay CL/CH  stiff 125 13 14 2.00 85 0.99 >10
093 30 17.75 3.20 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 7 200 75 1.03  >10 |
108 35 1826 346 4 4 Silty Clay to Clay CL very stiff 125 1.8 10 200 75 1.06  >10
123 40 16.49 376 4 4 Silty Clay to Clay CL stiff 125 18 9 2.00 80 0.96 >10 I
138 45 1374 353 4 4 Silty Clay to Clay CL stiff 125 1.8 8 200 85 079 >10
153 50 1589 3.09 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 6 191 80 092 >10
168 565 2046 345 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 182 75 1.18 >10 |
183 60 5186 183 7 7 Silty Sandto Sandy Sit SM/ML mediumdense 115 4.5 12 1.74 855 35 68 37 l
198 65 4505 211 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 3.5 13 1.68 713 40 63 37 |
213 7.0 4935 221 6 6 SandySiltto Clayey Sit ML mediumdense 115 35 14 1.62 753 40 64 37
228 75 71.02 123 7 7 Silty Sand to Sandy Silt  SM/ML  dense 115 45 16 156 1048 25 74 38 |‘
245 80 5960 1417 7 SiltySandto Sandy Sit  SM/ML mediumdense 115 4.5 13 1.51 851 30 68 37
260 85 28.01 3.65 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 11 1.49 65 162 >10 |
275 9.0 15.04 414 3 3 Clay CL/CH stiff 125 13 12 147 90 086 >10
290 95 1391 369 4 4 Silty Clay to Clay CL stiff 125 18 8 1.44 90 079 >10
305 10.0 1594 536 3 3 Clay CL/CH  stiff 125 13 13 1.42 100 0.91 >10
320 105 1532 468 3 3 Clay CL/CH  stiff 125 1.3 12 1.40 95 0.87 >10 |
335 110 1129 317 4 4 Silty Clay to Clay CL stiff 125 18 6 1.38 95 063 >10 |
350 115 1200 3913 3 Clay CL/CH stiff 125 1.3 10 1.36 100 067 8.14
365 120 18.70 3.97 4 4 Silty Clay to Clay CL very stiff 125 18 11 134 85 1.07  >10 |
380 125 39.55 312 5 5 Clayey Silt to Silty Clay ML/CL  hard 120 25 16 1.33 60 229  »10 |
395 13.0 5032 248 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 35 14 1.31 624 45 59 36
413 135 30.69 3.55 5 5 Clayey Silt to Silty Clay MLU/CL  very stiff 120 25 12 1.30 70 1.77 >10
428 140 26.55 363 5 5 Clayey Silt to Silty Clay MLU/CL  very stiff 120 25 11 1.28 75 1.52 >10 |
443 145 3920 295 6 6 SandySiltto Clayey Silt ML mediumdense 115 35 11 1.27 47.0 60 50 35
458 150 4583 247 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 35 13 1.26 544 50 55 36
473 155 5177 243 6 6 SandySiltto Clayey Silt ML mediumdense 115 35 15 1.24 60.9 50 58 36 |
488 160 28.04 405 4 4 Silty Clay to Clay CL very stiff 126 18 16 1.23 80 1.61 >10 |
503 165 30.53 411 4 4 Silty Clay to Clay CL very stiff 125 18 17 1.22 80 175 >10
518 17.0 20.45 418 4 4 Silty Clay to Clay CL very stiff 125 1.8 12 1.21 95 116  >10 |
533 175 1379 344 4 4  Silty Clay to Clay CL stiff 1256 18 8 119 100 077 856 :
548 180 20.54 322 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 1.18 85 116 >10
565 185 21.73 4623 3 Clay CL/CH very stiff 125 13 17 117 95 123 >10 |
580 190 34,56 339 5 5 Clayey Siltto Silty Clay MU/CL  very stiff 120 25 14 116 70 1.99  >10
595 195 26,09 443 4 4 Silty Clay to Clay CL very stiff 125 1.8 15 1.15 90 149  >10
6.10 20.0 4450 284 6 6 SandySiitto Clayey Sit ML mediumdense 115 35 13 1.14 478 60 51 35
625 205 18.83 267 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 8 1.13 90 1.06  >10 |
640 21.0 1875 293 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 1.12 90 1.06 >10 |
655 215 19.89 263 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 1.11 90 112 >10 |
670 220 19.89 236 5 5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 8 1.10 85 142 >10
6.85 225 15.39 144 6 6 Sandy Siltto Clayey Silt ML very loose 115 35 4 1.09 159 85 18 31
700 230 13.89 118 6 6 Sandy Siltto Clayey Silt ML very loose 115 35 4 1.08 142 85 15 30 |
7.18 235 17.50 176 6 6 Sandy Siltto Clayey Silt ML loose 115 35 5 1.07 1786 85 21 31
733 240 20.04 245 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 1.07 90 112 >10
748 245 19.38 215 6 6 Sandy Siltto Clayey Silt ML loose 115 35 6 1.06 194 85 24 31
763 250 2312 3.87 4 4 Siity Clay to Clay CL very stiff 125 1.8 13 1.05 100 130 »>10
778 255 23.80 282 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 10 1.04 85 1.34  >10 ‘
793 26.0 1861 212 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 7 1.04 90 1.04 >10
808 265 21.09 245 5 5 Clayey Siltto Silty Clay MUCL  very stiff 120 25 8 1.03 90 1.18 >10
823 270 17.09 259 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 7 1.02 100 095 >10 ‘
8.38 275 17.65 288 5 5 Clayey Siltto Silty Clay MLCL  stiff 120 25 7 1.01 100 098 >10
853 280 18.66 233 5 5 Clayey Siltto Silty Clay MUCL  very stiff 120 25 7 101 95 1.04  >10 |
868 285 19.66 248 5 5 Clayey Siltto Silty Clay MU/CL  very stiff 120 25 8 1.00 95 1.09  >10
885 29.0 19.96 445 3 3 Clay CL/CH very stiff 125 1.3 16 0.99 100 111  6.54
9.00 295 2520 446 4 4 Silly Clay to Clay CL very stiff 125 1.8 14 099 100 142 >10
915 300 2547 5803 3 Clay CL/CH  very stiff 125 13 20 0.98 100 143 9.79 |
930 305 2195 5403 3 Clay CL/ICH  very stiff 125 1.3 18 097 100 123 718 |



LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

.__Project. IVC Expansion -- Imperial, CA Project No: LE06360 __Date: 09/29/06
ICONE SOUNDING: CPT-5
Est. GWT (fi: 8.0 - . ) Phi Correlation: 0 0-Schm(78) 1-REC(83) 2-PHT(74)
Base Base Avg  Avg 1 Est. Qc Cn Est. Rel. Nk 17.0 )
Depth Depth  Tip Friction Soil Soil Density or Density to SPT or Norm. % Dens. Phi Su |
meters feet Qc,tsf Ratio,% Type  Classification  USC  Consistency (pef) N N(60) Cg  Qecin FinesDr (%) (deg.) (isf) OCR
945 310 2216 626 3 3 Clay CL/CH  very stiff 125 13 18 0.96 100 124 7.00
960 31.5 18.88 5093 3 Clay CL/CH  very stiff 125 1.3 15 0.96 100 1.04 531
975 320 2088 5313 3 Clay CL/CH very stiff 126 13 17 0.95 100 1.16 6.10
9.90 325 15.36 4.02 4 4 Silty Clay to Clay CL stiff 125 18 9 095 100 0.83 4.68
10.05 33.0 17.28 388 4 4 Silty Clay to Clay CL stiff 125 18 10 0.94 100 095 553
10,20 335 18.23 4743 3 Clay CUCH  very stiff 125 13 15 0.93 100 1.00 457
10.38 34.0 20.72 469 3 3 Clay CL/CH  very stiff 126 1.3 17 0.93 100 1.156 553
10.53 345 2343 435 4 4 Silty Clay to Clay CL very stiff 125 1.8 13 0.92 100 131 885
1068 350 27.68 436 4 4 Silty Clay to Clay CcL very stiff 125 18 16 0.92 100 1.55 >10
10.83 35.5 31.86 473 4 4 Silty Clay to Clay CcL very stiff 125 1.8 18 091 100 1.80 >10
10.98 36.0 26.80 5453 3 Clay CL/CH  very stiff 125 1.3 21 0.90 100 150 7.85
11.13 36.5 23.29 5073 3 Clay CL/CH  very stiff 125 1.3 19 0.90 100 129 6.10
11.28 37.0 23.72 5593 3 Clay CL/ICH  very stiff 125 1.3 19 0.89 100 132 621
11.43 37.5 24.17 5513 3 Clay CUCH  very stiff 125 1.3 19 0.89 100 134 6.21
| 11,58 38.0 27.84 5433 3 Clay CL/CH  very stiff 126 13 22 0.88 100 156 7.70
11.73 38.5 3542 496 3 3 Clay CL/CH hard 125 1.3 28 0.88 100 2.00 >10
| 11.88 39.0 31.56 483 4 4 Silty Clay to Clay CL very stiff 125 1.8 18 0.87 100 177 >10
12.05 39.5 3131 4913 3 Clay CL/CH  very stiff 125 1.3 25 0.87 100 176 9.00
12,20 40.0 27.42 474 3 3 Clay CL/CH  very stiff 125 1.3 22 0.86 100 1683 7.00
1235 40.5 27.79 5163 3 Clay CL/CH  very stiff 125 1.3 22 0.86 100 1.55 7.00
1250 41.0 33.38 442 4 4 Silty Clay to Clay CL very stiff 125 1.8 19 0.85 100 1.88 >10
1265 415 32.87 419 4 4 Silty Clay to Clay CL very stiff 125 1.8 19 0.85 100 1.85 >10
12.80 420 31.10 460 4 4 Silty Clay to Clay CL very stiff 125 1.8 18 085 100 1.74 >10
1295 425 28.62 5093 3 Clay CL/CH  very stiff 125 13 23 084 100 160 6.88
13.10 43.0 35.05 428 4 4 Silty Clayto Clay CL very stiff 125 1.8 20 0.84 100 1.97 >10
13.25 435 36.72 437 4 4 Silty Clay to Clay CL hard 125 18 21 0.83 100 2.07 >10
1340 440 28.32 459 4 4 Silty Clay to Clay CL very stiff 1256 1.8 16 0.83 100 157 841
13.58 445 2443 493 3 3 Clay CL/ICH very stiff 125 13 20 0.82 100 135 500
13.73 450 2548 4823 3 Clay CL/CH  very stiff 125 13 20 0.82 100 141 521
13.88 455 25.43 4703 3 Clay CL/CH  very stiff 1256 1.3 20 082 100 140 5.10
14.03 460 2373 420 4 4 Silty Clay to Clay CL very stiff 125 1.8 14 0.81 100 130 588 |
14.18 46.5 24.76 353 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 0.81 100 1.36 8.56
14,33 47.0 29,98 420 4 4 Silty Clay to Clay CL very stiff 125 18 17 0.80 100 167 841
14.48 475 30.15 392 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 12 0.80 100 1.68 >10
1463 480 2703 427 4 4 SiltyClayto Clay cL very stiff 125 18 15 0.80 100 149 676 |
14.78 485  27.55 449 4 4 Silty Clay to Clay CL very stiff 125 18 16 0.79 100 152 6.88
1493 49.0 27.20 351 5 § Clayey Silt to Silty Clay MU/CL  very stiff 120 25 11 079 100 150 9.39
15.09 495 2251 2056 6 Sandy Siltto Clayey Silt ML very loose 115 35 6 079 16.7 100 20 31
1525 500 2156 2655 5 ClayeySittoSillyClay MUCL verystff 120 25 g 078 100 117 6.00 |




CLIENT: Imperial Valley College

PROJECT: IVC Expansion -- Imperial, CA

LOCATION: See Site and Boring Location Plan

CONE PENETROMETER: HOLGUIN, FAHAN & ASSC. Truck Mounted Electric

Cone with 23 ton reaction weight
DATE: (09/29/06

LOG OF CONE SOUNDING DATA CPT-6

SLEEVE FRICTION

Fs (tsf)

FRICTION RATIO
FR =Fs/Qc (%)

[-
w
ﬂ INTERPRETED SOIL PROFILE TIP RESISTANCE
T From Robertson & Campanella (1989) Qe (tsf)
& 0 100 200 300 400 i} 2
©  GROUNDEL #-
L . Sandto Silty Sand SP/SM _very dense [T P |
L Silty Clay to Clay CL very stiff
| ] oy _CLCH _sif 5
| Clayey Silt lo Silty Clay ML/ICL  very stiff L
. Silty Sand to Sandy Silt SM/ML dense ‘(5
| Silty Sand to Sandy Siit " " dense (I
| _| Silly Sandto Sandy Silt " " medium dense L
| _| SiltySandloSandySit " "  dense /:‘_‘.‘.‘* ;
L | Clayey Siitto Silty Clay MUCL very stiff
10+ Silty Clay to Clay CL stiff 10- | (
| _| Silty Clay to Clay o stiff )
L _| SilyClay to Clay Ut very stiff | | (.\
L Sandy Silt to Clayey Silt ML medium dense =
L Sandy Silt to Clayey Silt " " medium dense | ; }
L Sandy Silt to Clayey Silt " " medium dense </‘
L Sandy Silt to Clayey Silt " " medium dense |
L _Sandy Silt o Clayey Silt_" " madium danse > &
L Silly Clay to Clay CL very stiff L < ¢
| Sandy Siit to Clayey Sill ML medium dense r )
00 Clayey Silllo Sity Clay MLICL verystiff o5 (T (
| Silty Clay to Clay CL very sliff >
B Clayey Silt to Silty Clay ML/CL  stiff _
= Clayey Silt to Silty Clay " " stiff f
| Clayey Siltto Silty Clay " " very stiff
B Ciayey Silt to Silly Clay " " stiff \,
| Clayey Silt o Silty Clay * stiff L L
B Clayey Siltto Silty Clay " " stiff | |
E Clayey Siltto Silty Clay " " stiff
| Silly Clay to Clay CL stiff
30 Silty Clay to Clay o very stiff 30~ ¢
| = ] Clay CL/CH  stiff
L Clay o= stiff | é
| | Clay " very stiff \ | S
| _| Clay "™ " verystiff Yy | /
| Clayey Silt to Silty Clay MU/CL  very stiff
| Silty Clay to Clay CL very stiff L LS
= Clay CL/ICH  very stiff ‘ X
R Clay "o yery sliff | S | Y
B Silty Clay to Clay cL very stiff (—1 |
40 Clay CUCH  very stiff 40+ { | 3
| _| Clay ‘" very stiff
|| silty Clay to Clay cL very stiff () L
L Clayeysitiosity Glay MUCL _verystiff {
L Silty Clay to Clay cL very stiff ) L
L Clay CL/CH  very stiff e’
L | Clay v very stiff \
L Clay "o very stiff ?
L Silly Clay to Clay CL very stiff Ly }
L Silly Clay to Clay thi_ very stiff
L 50| Clayey Sitto Silly Clay MUCL verystiff | l] i
| End of Sounding @ 50.0 ft [
B Anticipated groundwater @ 8.0 fl | |
[ ] |
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Project: IVC Expansion -- Imperial, CA_

CONE PENETROMETER INTERPRETATION
______Project No: LE0636

|CONE SOUNDING: CPT-6

LANDMARK CONSULTANTS, INC.

(based on Robertson & Campanella, 1989, refer to Key to CPT logs)

— Date. 09/29/06

>10
>10
>10
>10
>10
>10

>10

>10 |

>10
>10
>10
>10
>10

>10
>10

>10
>10
>10

>10
>10
>10
>10
>10
>10
8.70

>10
9.00
>10
>10
8.56
5.31
>10

9.19

6.21
4.09
4.68
5.88
7.85

Est. GWT (ft): 8.0 o Phi Correlation: 0 0-Sehm(78).1-R&C(E3) 2-PHT{74)
Base Base Avg Avg 1 - Est. Qc cn ~ Est. Rel. Nk 17.0
Depth Depth  Tip Friction Soil Soil Densityor Density to SPT or Norm. % Dens. Phi Su
Imeters feet Qo tsf Ratio,%  Type  Classification USC  Consistency (pc) N N(60) Cg Qecin FinesDr (%) (deg) (tsh
0.15 0.5 208.90 0849 9 Sand SP very dense 110 65 32 200 3949 5 157 50
030 1.0 4425 2556 6 Sandy Siltto Clayey Silt ML very dense 115 3.5 13 200 836 45 94 41
045 15 20.82 4.02 4 4 Sily Clayto Clay CL very stiff 125 1.8 12 200 75 1.22
060 20 14.17 3.88 4 4 Siity Clay to Clay CL stiff 125 1.8 8 200 90 0.83
075 25 1476 463 3 3 Clay CL/CH  stiff 125 1.3 12 200 90 0,86
093 30 1524 427 3 3 Clay CL/CH  stiff 125 13 12 200 90 0.89
1.08 35 1397 341 4 4 Sity Clayto Clay cL stiff 125 18 8 200 85 0.81
123 40 3091 282 5 5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 12 200 55 1.80
138 45 7899 1.54 7 7 Silty Sand to Sandy Silt SM/ML dense 115 45 18 200 1493 25 85 40
153 50 74.36 1.85 7 7 Silty Sand to Sandy Sit SM/ML  dense 115 45 17 192 1353 30 81 39
168 55 55.50 184 7 7 Silty Sand to Sandy Silt SM/ML  dense 115 45 12 1.83 962 35 71 38
183 6.0 66.88 155 7 7 Silty Sand to Sandy Silt  SM/ML  dense 115 45 15 176 1110 30 76 33
198 65 56.90 1.74 7 7 Silty Sand to Sandy Silt SM/ML  mediumdense 115 45 13 1.69 907 30 70 38
213 7.0 5550 224 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 3.5 16 1.63 852 40 68 37
228 75 6745 227 6 6 SandySiltto Clayey Silt ML dense 115 35 19 157 1001 35 73 38
245 8.0 77.79 1.16 8 8 Sand to Silty Sand SP/SM dense 115 55 14 152 1117 20 76 39
260 85 41862 2316 6 SandySiltto Clayey Silt ML mediumdense 115 35 12 1.50 589 45 57 36
275 9.0 1810 3.80 4 4 SiltyClayto Clay CL very stiff 125 1.8 10 1.48 80 1.04
290 95 1448 3.67 4 4 Silty Clay to Clay CL stiff 125 18 8 145 90 0.82
305 10.0 16.53 412 4 4  Silty Clay to Clay CL stiff 125 1.8 9 143 90 0.94
320 105 19.74 3.98 4 4 SiltyClayto Clay CL very stiff 125 1.8 11 1.41 80 1.13
335 110 14.25 370 4 4 Sily Clayto Clay cL stiff 125 18 8 1.39 90 0.81
350 115 1411 349 4 4 Silty Clay to Clay CcL stiff 125 18 8 137 90 0.80
365 120 21.28 3615 5 ClayeySittoSiltyClay  ML/CL very stiff 120 25 9 135 80 1.22
380 125 56.82 276 6 6 Sandy Siltto Clayey Silt ML mediumdense 115 35 16 134 718 45 63 37
395 13.0 74.35 261 6 6 Sandy Siltto Clayey Silt ML dense 115 35 21 132 9289 40 70 38
413 135 5900 338 6 6 SandySiltto Clayey Sit ML mediumdense 115 3.5 17 1.31 729 50 63 37
428 140 6391 263 6 6 Sandy Siltto Clayey Sit ML mediumdense 115 35 18 129 782 45 65 37
443 145 8582 164 7 7 Silty Sand to Sandy Silt SM/ML dense 115 45 19 128 1039 30 74 38
458 150 2451 364 5 5 Clayey Siltto Silty Clay = MU/CL  very stiff 120 25 10 127 80 1.40
473 155 31.38 4.07 4 4 Silty Clay to Clay CL very stiff 125 18 18 1.25 75 1.81
488 16.0 9292 1.17 8 8 Sand to Silty Sand SP/SM dense 115 55 17 124 1089 25 75 38
503 165 7493 178 7 7 Silty Sand to Sandy Sit  SM/ML mediumdense 115 45 17 1.23 87.0 35 68 38
518 17.0 4344 424 5 5 Clayey Silt to Silty Clay MUCL  hard 120 25 17 1.22 70 2.51
533 175 2755 389 4 4 Silty Clay to Clay CL very stiff 125 18 16 1.20 80 1.58
548 18.0 20.57 4.08 4 4 Silty Clay to Clay CL very stiff 125 1.8 12 1.19 95 1.17
565 185 4355 252 6 6 SandySitto Clayey Sit ML mediumdense 115 35 12 118 485 55 51 35
580 19.0 37.00 33 5 5 ClayeySilttoSityClay MLUCL hard 120 25 15 1.17 70 213
595 195 2493 278 5 5 Clayey Siltto Silty Clay ~ ML/CL  very stiff 120 25 10 1.16 75 1.42
6.10 20.0 17.92 373 4 4 Silty Clay to Clay CL very stiff 125 18 10 1.15 100 1.01
6.25 205 2018 447 3 3 Clay CL/CH  very stiff 125 13 16 1.14 100 1.14
640 21.0 2458 395 4 4 Silty Clay to Clay CL very stiff 125 18 14 113 90 1.40
655 215 21.71 384 4 4  Silty Clay to Clay CL very stiff 125 1.8 12 112 95 1.23
670 220 13.34 232 5 5 ClayeySilttoSilty Clay  ML/CL stiff 120 25 5 111 100 0.73
6.85 225 1324 114 6 6 Sandy Siltto Clayey Silt ML very loose 115 35 4 110 137 85 14 30
7.00 23.0 14.19 217 5 5 ClayeySiltto Silty Clay = MU/CL  stiff 120 25 6 1.09 100 0.78
7.18 235 3009 263 6 6 Sandy Siitto Clayey Silt ML loose 115 35 9 1.08 307 75 38 33
7.33 240 1912 253 5 5 Clayey Siltto Sity Clay = ML/CL very stiff 120 25 8 1.07 90 1.07
748 245 1472 185 5 5 ClayeySilttoSiltyClay  ML/CL  stiff 120 25 6 1.06 95 0.81
763 250 1932 265 5 5 ClayeySiltto SityClay  ML/CL very stiff 120 25 8 1.06 95 1.08
778 255 2056 310 5 5 Clayey Siltto Silty Clay ~ ML/CL  very stiff 120 25 8 1.05 95 1.15
793 260 1502 240 5 5 Clayey Siltto Silty Clay =~ ML/CL  stiff 120 25 6 1.04 100 0.83
808 265 11.56 207 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 5 1.03 100 0.62
823 270 1739 236 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 7 1.02 95 0.96
838 275 16.21 265 5 5 ClayeySiltto Silty Clay  ML/CL  sfiff 120 25 6 1.02 100 0.89
853 280 13.16 276 5 5 Clayey Siltto Silty Clay =~ ML/CL  stiff 120 25 5 1.01 100 0.71
868 285 1040 250 5 5 ClayeySiltto Silty Clay  MUL/CL  stiff 120 25 4 1.00 100 0.55
885 290 16,13 442 3 3 Clay CL/CH  stiff 125 1.3 13 1.00 100 0.89
9.00 295 16.07 3.59 4 4 Silty Clay to Clay CcL stiff 125 1.8 9 0.99 100 0.88
9.15 30.0 22.58 493 3 3 Clay CL/CH very stiff 126 1.3 18 0.98 100 1.26
930 305 1729 5543 3 Clay CUCH _stiff 125 1.3 14 0.98 100 0.95

4.89



CONE PENETROMETER INTERPRETATION
Project: IVC Expansion -- Imperial, CA

[CONE SOUNDING:
L Est GWT (f):
| Base Base Avg
| Depth Depth  Tip
meters feet Qc, tsf
945 31.0 16.44
960 31.5 14.25
9.75 320 19.93
990 325 17.12
10.05 33.0 21.32
1020 335 27.25
| 10.38 340 31.85
10.53 345 2861
10.68 35.0 27.12
10.83 355 2479
10.98 36.0 23.18
11.13 36.5 21.87
11,28 37.0 21.61
1143 375 2685
11.58 38.0 28.44
1173 385 33.38
11.88 39.0 3412
12,05 395 29.10
1220 400 26.96
12.35 405 31.07
12,50 41.0 30.86
1265 415 2173
12.80 420 19.99
1295 425 26.33
13.10 430 27.32
13.25 435 30.46
13.40 440 3165
| 13.58 445 24.93
13.73 450 21.91
13.88 455 20.84
1403 46.0 2152
1418 465 2441
14.33 47.0 24,03
1448 47.5 24,55
1463 480 2849
14,78 485 25,23
1493 490 2152
15.09 48.5 26.05
1525 500 25.12

CPT-6

80

Avg
Friction
Ratio, %

5.15
479
5.04
4.65
5.59
6.23
512
4.04
3.20
3.22
4.72
4.71
4.94
5.07
5.62
4.70
4.65
479
494
5.13
4.82
414
3.77
3.67
3.68
4.16
451
4.47
4.80
435
4.75
5.19
4.95
4.48
471
475
361
3.78
368
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LANDMARK CONSULTANTS, INC.

(based on Robertson & Campanelia, 1989, refer to Key to CPT logs)
. Date: 09/29/06

_Project No: LEOG360.

Phi Correlation: 0

0-Schm(78},1-REC(83) 2-PHT(74)

1 Est Qc cn Est Rel. Nk 17.0 |
Soil Soil Densityor Density to SPT or Norm. % Dens. Phi Su |
Type Classification usc Consistency  (pcf) N N(60) Cg Qcin FinesDr (%) (deg) (tsf) OCR

3 Clay CL/CH  stiff 125 13 13 097 100 0.90 437

3 Clay CUCH  stiff 125 13 11 0.96 100 077 3.50

3 Clay CUCH  very stiff 125 1.3 16 0.96 100 110 576 |

3 Clay CL/CH  stiff 125 13 14 095 100 094 437

3 Clay CL/CH  very stiff 125 13 17 0.94 100 1.18  6.21

3 Clay CL/CH  very stiff 125 1.3 22 094 100 153 9.39

3 Clay CL/CH very stiff 125 13 25 093 100 1.80 >10 |

4  Silty Clay to Clay CL very stiff 125 1.8 16 0.92 100 1.61 >10

5 Clayey Silt to Silty Clay MLU/CL  very stiff 120 25 11 092 95 1.52 >10

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 091 100 1.38  >10

3 Clay CL/CH  very stiff 125 13 18 091 100 129 6.21

3 Clay CL/CH very stiff 126 1.3 17 0.80 100 1.21 5.53

3 Clay CLU/CH very stiff 125 13 17 0.90 100 119 5631

3 Clay CLU/CH very stiff 125 13 21 0.89 100 1.50 7.56

3 Clay CL/CH  very stiff 125 13 23 0.89 100 1.59 8.14

4  Siity Clay to Clay CL very stiff 125 1.8 19 0.88 100 1.88 >10 |

4  Silty Clay to Clay CL very stiff 125 1.8 19 0.88 100 193  >10 |

3 Clay CL/CH  very stiff 126 13 23 0.87 100 1.63 8.00 |

3 Clay CL/ICH  very stiff 125 13 22 0.87 100 150 6.88 |

3 Clay CUCH  very stiff 125 13 25 086 100 174 870

3 Clay CL/CH  very stiff 125 1.3 25 086 100 173 841 |

4  Silty Clay to Clay CL very stiff 125 1.8 12 0.85 100 119 6.00

4 Silty Clay to Clay CL very stiff 125 1.8 11 0.85 100 1.09 5.10

5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 11 0.84 100 1.46 >10 |

5 Clayey Siltto Silty Clay ~ ML/CL  very stiff 120 25 11 084 100 152 >10

4 Silty Clay to Clay CL very stiff 125 1.8 17 0.84 100 170 >10

4  Silty Clay to Clay CL very stiff 126 1.8 18 0.83 100 1.77 >10

4  Silty Clay to Clay CL very stiff 1256 1.8 14 0.83 100 1.38 6.65 :

3 Clay CL/CH  very stiff 125 13 18 0.82 100 120 4.18 |

4  Silty Clay to Clay CL very stiff 125 1.8 12 0.82 100 113 478

3  Clay CL/CH very stiff 125 13 17 0.82 100 1.17  3.91

3 Clay CL/CH  very stiff 125 13 20 0.81 100 134 468

3 Clay CL/CH very stiff 125 13 19 0.81 100 1.32 447 |

4  Silty Clay to Clay CL very stiff 125 1.8 14 0.80 100 1.35 6.00

4  Silty Clay to Clay CL very stiff 125 18 16 0.80 100 1.58 7.56

3 Clay CL/CH  very stiff 125 13 20 0.80 100 1.39 468

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 9 079 100 117 621 |

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 0.79 100 143 856 |

5  Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 0.79 100 138 8.00 |




CLIENT:
PROJECT:
LOCATION:

Imperial Valley College

See Site and Boring Location Plan

IVC Expansion -- Imperial, CA

-
w
i INTERPRETED SOIL PROFILE
£ From Robertson & Campanella (1989)
i
2 GROUNDEL + o
| .| Silty Sand lo Sandy Silt. SM/ML very dense
| _| Silty Clay lo Clay CL stiff
. _| Clay ClLJCH  stiff
L _| Clay T stiff
. _| Clay "o" stiff
| _| Sandy Siltto Clayey Silt ML medium dense
| | Clay CLICH  sliff
| _| Clayey Silt to Silty Clay MLUICL  very stiff
L Silty Sand to Sandy Silt SM/ML dense
L10- Silty Sand to Sandy Silt " "  dense
|| Sandy Siltto Clayey Silt ML medium dense
| | sityCaytoClay  cL  stiff
| _| Clayey Siltto Silty Clay ML/CL stiff
| _| Clayey Siltto Silty Clay " " stiff
| | Clayey Siltto Silty Clay " very stiff
L | Clayey Siltto Silly Clay " " stiff
L | Clayey Siltto Silty Clay " " very stiff
L | Clayey SilttoSilty Clay " " hard
L | Clayey Siltto Silty Clay * * hard
204 _Clayey Silt to Silty Clay " " hard
il Sandy Sill to Clayey Silt ML medium dense
I Clayey Silt to Silty Clay ML/CL very stiff
L Clayey Sill lo Silty Clay " " very stiff
| | _Clayey SiltloSilty Clay "_ " hard
| | Clay CL/CH  very sliff
B Silly Clay o Clay CL very stiff
| Silty Clay 1o Clay v very stiff
| _|_Silly Clay ta Ciay v very stiff
| _|_Sandy Silt to Clayey Silt ML medium dense
L 3~ Clayey SllitoSiky:Glay MUICL hard
| Sandy Silt lo Clayay Sill ML medium denss
1 Clayey Silt to Silty Clay ML/CL hard
| | ClayeysitosilyClay " hard
| _| Sandy Silt to Clayey Silt ML medium dense
| | Clayey Siltto Silty Clay ML/CL very stiff
L Clayey Silt to Silty Clay " " very stiff
L Clayey Silt to Silty Clay * " very stiff
(il Clayey Silt to Silty Clay " * very stiff
| _| Clayey Siltto Silty Clay " " hard
L 40 -Clavey SittaSily Clay * *  hard
| _| Silly Clay to Clay CL very stiff
Ll Silly Clay to Clay n_a very stiff .
L Clayey Silt to Silty Clay MUCL  hard
L | Clayey Siltto Silty Clay " " hard
L Clayey Silt to Silty Clay " " very stiff
| _| Clayey Siltto Silty Clay " very stiff
| _| Clayey Silito Silty Clay " " _ varystiff
N Sandy Silt lo Clayey Silt ML very loose
L Sandy Silt to Clayey Silt " " very loose
50 Sandy Silt to Clayey Silt " ™  very loose
| | Endof Sounding @ 50.0 ft
| _| Anticipated groundwater @ 8.0 fi.

Cone with 23 ton reaction weight

DATE: 09/29/06

CONE PENETROMETER: HOLGUIN, FAHAN & ASSC. Truck Mounted Electric

LOG OF CONE SOUNDING DATA CPT-7
TIP RESISTANCE SLEEVE FRICTION FRICTION RATIO
Qe (tsf) Fs (tsf) FR = Fs/Qc (%)
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[CONE SOUNDING: CPT-7

CONE PENETROMETER INTERPRETATION
Project: IVC Expansion - Imperial, CA

LANDMARK CONSULTANTS, INC.

(based on Robertson & Campanella, 1989, refer to Key to CPT logs)
_Date: 09/29/06

Project No: LEOB360

Est GWT (f): 8.0
Base Base Avg Avg A
| Depth Depth  Tip  Friction  Soil Soil
melers feet Qc, tsf Ratio, % Type Classification usc
015 0.5 20221 0619 9 Sand SP
030 1.0 2563 370 5 5 Clayey Silt to Silty Clay ML/CL
045 15 15.00 390 4 4 Silty Clay to Clay CL
060 20 1462 298 5 5 Clayey Silt to Silty Clay ML/CL
075 25 1438 518 3 3 Clay CL/CH
093 30 19.02 554 3 3 Clay CL/CH
1.08 3.5 17.10 409 4 4 Silty Clay to Clay CL
123 40 11.03 417 3 3 Clay CL/CH
138 45 11.04 517 3 3 Clay CL/CH
153 50 1227 4233 3 Clay CL/CH
168 55 38.09 2356 6 SandySiltto Clayey Silt ML
183 6.0 2755 311 5 &5 Clayey Silt to Silty Clay ML/CL
198 65 16.46 4203 3 Clay CL/CH
213 7.0 1513 467 3 3 Clay CL/CH
228 75 2026 420 4 4 Silty Clay to Clay CL
245 80 4095 249 6 6 Sandy Siltto Clayey Siit ML
260 85 5743 177 7 7 Silty Sand to Sandy Silt =~ SM/ML
275 9.0 8384 1.28 8 8 Sand to Silty Sand SP/SM
290 95 59.05 3056 6 SandySiltto Clayey Silt ML
305 100 7937 147 7 7 Silty Sand to Sandy Silt ~ SM/ML
320 105 60.98 252 6 & Sandy Siltto Clayey Silt ML
335 11.0 27.09 387 4 4 Silty Clay to Clay CL
350 11.5 14.78 383 4 4 SiltyClay to Clay CL
365 120 16.07 340 4 4 Silty Clay to Clay CL
380 125 17.52 252 5 5 Clayey Silt to Silty Clay ML/CL
395 13.0 17.51 278 5 5 Clayey Silt to Silty Clay ML/CL
413 13.5 1458 232 5 5 Clayey Silt to Silty Clay ML/CL
428 140 1419 216 5 5 Clayey Silt to Silty Clay ML/CL
443 145 18.43 239 5 5 Clayey Silt to Silty Clay ML/CL
458 150 1840 251 5 5 Clayey Silt to Silty Clay MUCL
| 473 155 14.68 274 5 5 Clayey Silt to Silty Clay ML/CL
488 16.0 1295 263 5 5 Clayey Silt to Silty Clay ML/CL
503 165 22.28 2655 5 Clayey Silt to Silty Clay ML/CL
518 17.0 3475 3155 § Clayey Siltto Silty Clay =~ ML/CL
533 175 29.93 397 4 4 Silly Clay to Clay CL
548 18.0 51.88 297 6 £ Sandy Siltto Clayey Silt ML
565 185  49.57 403 5 § Clayey Silt to Silty Clay ML/CL
580 19.0 49.17 443 4 4 Silty Clay to Clay CL
595 195 2763 461 4 4  Silty Clay to Clay CL
6.10 20.0 4460 219 6 & Sandy Silt to Clayey Silt ML
625 205 7832 2037 7 Silty Sand to Sandy Sit =~ SM/ML
6.40 21.0 50.04 467 4 4 Silty Clay to Clay CL
655 215 36.78 3625 5 ClayeySilttoSiltyClay  ML/CL
6.70 220 2489 366 5 5 Clayey Siltto Silty Clay ML/CL
685 225 21.26 352 5 & Clayey Siltto Siity Clay MU/CL
7.00 230 3570 416 4 4 Silty Clay to Clay CL
718 235 6066 3.04 6 6 Sandy Siltto Clayey Silt ML
7.33 240 4045 476 4 4 Silty Clay to Clay CL
748 245 2549 4953 3 Clay CL/CH
763 25.0 28.02 507 3 3 Clay CL/CH
7.78 255 2544 4833 3 Clay CL/CH
793 26.0 2174 405 4 4 Silty Clay to Clay CL
B.08 265 19.15 413 4 4 Silty Clay to Clay CL
823 27.0 24.49 375 4 4 Silty Clay to Clay CL
838 275 2750 48 3 3 Clay CL/CH
| 853 280 4203 4.44 4 4  Silty Clay to Clay CL
| 8.68 285 76.71 312 6 & Sandy Siltto Clayey Silt ML
| 885 200 9670 2706 6 SandySilttoClayeySit ML
9.00 29.5 99.20 267 6 6 Sandy Siltto Clayey Sit ML
9.15 30.0 57.33 517 3 3 Clay CL/CH
930 305 3144 458 4 4 Sily ClaytoClay cL

Density or

) Est.

Density to SPT

Qo

_Phi Correlation:

0

_0-Schm({78),1-R&C(83},2-PHT(T4) |

Cn
or

_Consistency _(pcf) N N(60) Cq

very dense
very stiff

stiff

stiff

stiff

very stiff

stiff

stiff

stiff

stiff

medium dense
very stiff

stiff

stiff

very stiff
medium dense
medium dense
dense
medium dense
dense

medium dense
very stiff

stiff

stiff

stiff

stiff

stiff

stiff

very stiff

very stiff

stiff

stiff

very stiff

hard

very stiff
medium dense
hard

hard

very stiff
medium dense
medium dense
hard

hard

very stiff

very stiff

hard

medium dense
hard

very stiff

very stiff

very stiff

very stiff

very stiff

very stiff

very stiff

hard

medium dense
medium dense
dense

hard

very stiff

Norm.

Est.
%

Rel.
Dens.
Qcin_FinesDr (%) (deg.) (sf)

110
120
125
120
125
125
125
125
125
125
115
120
125
125
125
115
115
115
115
115
115
125
125
125
120
120
120
120
120
120
120
120
120
120
125
115
120
125
125
115
115
125
120
120
120
125
115
125
125
125
125
125
125
125
125
125
115
115
115
125
125

6.5
25
1.8
25
1.3
1.3
1.8
1.3
1.3
1.3
3.5
25
1.3
13
1.8
3.5
4.5
5.5
3.5
4.5
3.5
1.8
1.8
1.8
25
25
25
25
25
25
2.5
25
25
25
1.8
3.5
25
1.8
1.8
35
4.5
1.8
25
25
25
1.8
3.5
1.8
13
1.3
1.3
1.8
1.8
1.8
13
1.8
3.5
3.5
3.5
1.3
1.8

31
10
9
6
12
15
10
9
9
10
11
1
13
12
12
12
13
15
17
18
17
15

O OO N~NOONNO®

S 2 S NNMNNSDRN =2 2N 33 NN S
H 2 NDONO WSO O 01 W N WO WO U N &

22

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.91
1.82
1.74
1.67
1.60
1.55
1.50
1.48
1.46
1.44
1.42
1.40
1.38
1.36
1.35
1.33
1.31
1.30
1.28
1.27
1.26
1.24
1.23
1.22
1.20
1.19
1.18
1.17
1.16
1.158
1.14
1.13
1.12
1.1
1.10
1.08
1.08
1.07
1.07
1.08
1.05
1.04
1.03
1.02
1.02
1.01
1.00
0.99
0.99
0.98
0.97
0.97

382.2

65.4

57.9
80.1
115.3
80.2
106.4
80.8

57.9

48.0
83.5

61.5

72,0
90.2
92.0

5
70
85
80
95
90
85
100
100
95
45
60
85
90
80
45
35
20
45
25
40
70
95
85
75
80
85
85
75
80
90
95
75
65
80

65
70
ElY
55
40
70
75
90
95
80
55
80
100
100
100
100
100
95
100
85
55
45
45
80

156

60

56
66
77
66
74
66

56

51
67

58

63
69
70

Nk:
Phi

50

36

36
37
39
37
38
37

36

35
37

36

37
38
38

17.0
Su

1.50
0.88
0.85
0.84
1.1
0.99
0.64
063
0.70

1.60
0.95
0.87
1.17

1.56
0.84
0.91
1.00
0.99
0.82
0.80
1.05
1.04
0.82
0.72
1.27
2.00
1.72

287
285
1.58

2.89
2.1
1.41
1.20
2.05

232
1.44
1.59
1.44
1.22
1.07
1.38
1.56
2.41

3.31
178

OCR

>10
>10
>10
>10
>10
>10
>10
>10
>10

>10 |

>10
>10
>10

>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10

>10
>10
>10

>10
>10
>10
>10
>10

>10
>10
>10
>10
>10
9.00
>10
>10
>10

>10

=10



|CONE SOUNDING; CPT-7

Est GWT (f): 8.0
Base Base Avg Avg
Depth Depth  Tip Friction
|meters feet Q, tsf _Ratio, %
945 31.0 8722 201
960 315 6583  4.33
975 320 40.88  3.49
9.90 325 3162 441
10.05 330 4788  3.29
1020 335 5696 245
10.38 340 4927 365
1053 345 27.20 3.41
10.68 350 3188  4.14
10.83 355 3537 432
10.98 360 3142 353
11.13 365 2671 3.44
11.28 37.0 3082  3.06
11.43 375 2953 286
| 11.58 380 2762  3.02
1173 385 4489 462
11.88 390 4058  3.14
| 1205 395 3953  3.61
[ 1220 400 3703 382
1235 405 2799 418
1250 41.0 3229 473
1265 415 2548 3.99
12.80 420 3009  4.00
12.95 425  40.01 4.45
13.10 430 77.38 347
13.25 435 5864  3.60
1340 440 3487 422
13.58 445 31.41 3.74
13.73 450 2653 3.07
13.88 455 3155 3.1
1403 460 3366 332
1418 465 2990 291
1433 47.0 2406 266
1448 475 21.02 231
14.63 480 2096 227
1478 48,5 2046 219
14,93 49.0 20.23 1.94
1509 495 2339 206
| 1525 500 1828 2505 5

7
5
5
4
5
6
5
5
4
4
5
5
5
5
5
4
5
5
5
4
4
4
4
4
6
5
4
5
5
5
5
5
5
5
5
6
6
6
5

_Project No: LE06360 Date: 09/29/08
_ . ] - _ Fhi Correlation: 0
1 - - Est Qc Cn Est Rel. Nk
Sail Soil Densityor Density to SPT or Norm. % Dens. Phi
__Type  Classification USC  Consistency (pcf) N N(B0) Cq Qecin Fines Dr (%) (deg.)

7 Silty Sand to Sandy Silt SM/ML mediumdense 115 4.5 19 0.96 793 45 66 37
5 Clayey Silt to Silty Clay ML/CL hard 120 25 26 0.96 70

5 Clayey Silt to Silty Clay MUL/CL  hard 120 25 16 0.95 80

4  Silty Clay to Clay CL very stiff 125 1.8 18 0.94 100

5 Clayey Silt to Silty Clay MU/CL  hard 120 25 19 0.94 75

6  Sandy Silt to Clayey Silt ML mediumdense 115 3.5 16 0.93 50.2 60 52 35
5 Clayey Silt to Silty Clay ML/CL  hard 120 25 20 0.93 75

5 Clayey Silt to Silty Clay MUCL  very stiff 120 25 11 0.92 100

4  Silty Clay to Clay CL very stiff 125 1.8 18 0.92 100

4  Silty Clay to Clay CL hard 125 1.8 20 0.91 95

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 13 09 95

5 Clayey Silt to Silty Clay MUCL  very stiff 1200 25 11 0.90 100

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 12 0.90 90

S Clayey Silt to Silty Clay ML/CL  very stiff 120 25 12 0.89 90

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 11 0.89 95

4  Silty Clay to Clay CL hard 125 1.8 26 0.88 90

5 Clayey Silt to Silty Clay ML/CL  hard 120 25 16 0.88 85

5 Clayey Silt to Silty Clay MU/CL  hard 120 25 16 0.87 90

5 Clayey Silt to Silty Clay MUCL  hard 120 25 15 0.87 95

4  Silty Clay to Clay CL very stiff 125 1.8 16 0.86 100

4  Silty Clay to Clay CL very stiff 125 1.8 18 0.86 100

4  Silty Clay to Clay CL very stiff 125 18 15 085 100

4  Silty Clay to Clay CL very stiff 1256 18 17 0.85 100

4  Silty Clay to Clay CL hard 125 1.8 23 0.84 100

6  Sandy Silt to Clayey Silt ML mediumdense 115 35 22 0.84 615 70 58 36
5 Clayey Silt to Silty Clay ML/CL  hard 120 25 23 0.84 80

4  Silty Clay to Clay CL very stiff 125 1.8 20 0.83 100

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 13 0.83 100

5 Clayey Silt to Silty Clay MU/CL  very stiff 120 25 11 0.82 100

5 Clayey Siltto Silty Clay ~ ML/CL  very stiff 120 25 13 0.82 100

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 13 0.82 100

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 12 081 100

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 0.81 100

5 Clayey Siltto Silty Clay MU/CL  very stiff 120 25 8 081 100

5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 0.80 100

6 Sandy Silt to Clayey Silt ML very loose 116 35 6 0.80 165 100 17 30
6 Sandy Silt to Clayey Silt ML very loose 115 35 6 0.80 152 100 17 30
6 Sandy Silt to Clayey Silt ML loose 115 35 7 079 17.5 100 21 31
5 Clayey Silt to Siity Clay MU/CL  stiff 120 25 7 079 100

LANDMARK CONSULTANTS, INC.

CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)
Project: IVC Expansion -- Imperial CA

0-Schm(78),1-REC(83).2-PHT(74)

17.0
Su
{ts)

3.80
2.34
1.78
2.75

2.83
1.53
1.80
2.01

1.77
1.49
1.74
1.66
1.55
2.56
2.3

2.24
2.10
1.56
1.81
1.41
1.68
2.27

3.36
1.86
1.76
1.47
1.76
1.89
1.66
1.32
1.14
1.14

0.98

>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
9.79
>10
7.85
>10
>10

>10
>10
>10
>10
>10
>10
>10
8.14

6.32 |

6.21

4.68 |



CLIENT: Imperial Valley College

PROJECT: IVC Expansion -- Imperial, CA

LOG OF CONE SOUNDING DATA

CONE PENETROMETER: HOLGUIN, FAHAN & ASSC. Truck Mounted Electric

Cone with 23 ton reaction weight
DATE: 09/29/06

CPT-8

c |
tw
E | INTERPRETED SOIL PROFILE TIP RESISTANCE SLEEVE FRICTION FRICTION RATIO
£ | From Robertson & Campanella (1989) Qc (tsf) Fs (tsf) FR = Fs/Qc (%)
& [#] 100 200 300 400 0 2 4 6 8 0O 2 4 6
O | GROUNDEL +- B B R -

L Gravelly Sand loSand  SW  very densa ] = [ ' I

| _| Sandy Siltto Clayey Silt ML dense ; |

R _|_Clayey Silt to Silty Clay ML/CL  hard | ‘-—-_.___,__H {‘H |

B Sand lo Silty Sand SP/SM  very dense 5 |

L Sand lo Silty Sand o very dense — ) y,

B Sand SP very dense ! ‘J\ =

L Sand to Silty Sand SP/SM  very dense \

L Sand to Silty Sand "o very dense ! f

L Sand to Silly Sand v very dense = i

L4 Sandto Silty Sand v very dense .

__1 OH Sand to Silty Sand " " verydense 1 /./1// ‘ C | A

L Sand to Silty Sand " " verydense | | . | %

| | sendtoSitySand " " verydense i <> S

L Silty Sand to Sandy Silt SM/ML very dense _ | e

L Sand to Silty Sand SP/SM  dense | 4 r

L Sand to Silty Sand "o dense | ‘ é) %

L Sand to Silly Sand "o dense \ | /\

L Sand to Silty Sand "o very dense [

[ ] sandtoSitySand  * “  verydense -

| 90 Clayey it to Silty Clay MLICL _hard 20 / , /) ‘ .

| Clay CU/CH  stiff } / | )

N Silty Clay to Clay CcL sliff | | :

B Clay CL/CH  stiff 'g | ‘ ‘ q\

B Silty Clay to Clay CL stiff > | | <

L Silty Clay to Clay "o stiff L X | %

L Clay CLICH  very stiff ) | J ; | D,

L | Silty Clay to Clay CL very stiff | JJ

L 4 Cay _ CUCH very stiff | g | —

| _| SandtoClayeySand  SP/SC very dense (% )

L 30+ S!Ity Sand to Sandy Sflt ?M/EIIL very dense 40 gt I i

| _| Silty Sand to Sandy Silt " very dense J

L Sand to Silly Sand SP/SM dense L | L

| Sandy Silt to Clayey Silt ML medium dense = T

L Clayey Silt to Silty Clay MLU/CL  stiff | [ 1

| | ClayeySilttoSilyClay “ " stiff [ é

|| clayeysittosiyclay * 0 st | t !

L Clayey Siltto Silty Clay " " stiff %

L Silty Clay to Clay CL very stiff ' ¢

| _| sityCiayto Clay torstiff | | | z

A0 _Silty Clayl to CQ . el st!f‘f a0/ | | (

| Clayey Silt to Silty Clay ML/CL  stiff ! ‘ | (\l

L Clayey Silt to Silly Clay * " very stiff | | >

- Clayey Silt to Silly Clay * " very stiff ) | j | {

_ Clayey Silt to Silty Clay " " very stiff L ‘ /

B Clayey Silt to Siity Clay " " very sliff [ 2

B Clayey Sill lo Silty Clay " " stiff | |

| _| ClayeySiltto Silty Clay " " very stiff ‘ L

| _| ClayeysilttosityClay " " very stiff L =

L Clayey Silt to Silly Clay " " very stiff -

L50-] ClaveySiltlo Sitly Clay " " stif 50l ]> [ 1

L4 |

I ‘ |

| End of Sounding @ 50.0 ft

L Anticipated groundwater @ 8.0 ft |

Project No: LANDMAHK Plate
LE06360 B-8
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LANDMARK CONSULTANTS, INC.

CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project: IVC Expansion -- Imperial, CA __ Project No: LE06360 Date: 09/29/06 S =
ICONE SOUNDING: CPT-8 |
[ EstGWT(f): 8.0 _ . Phi Correlation: 0 0-Schm(78),1-REC(E3),2-PHT(T4)
'Base Base Avg Avg 1 Est. Qc cn Est. Rel. Nk 17.0 '
| Depth Depth  Tip Friction Soil Soll Densityor Density to SPT or Norm. % Dens. Phi Su
meters feet Qc tsf Ratio, %  Type Classification usc Consistency  (pcf) N _N(60) Cqg  Qoin Fines Dr (%) (deg) (s OCR
015 0.5 42856 06010 10 Gravelly Sand to Sand SwW very dense 115 7.5 57 200 8101 0 177 53
030 10 220.02 0719 @9 8Sand SP very dense 110 65 34 200 4159 5 142 48
045 15 61.87 337 6 6 SandySiltto Clayey Silt ML very dense 115 35 18 200 117.0 45 97 42
060 20 2582 283 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 10 200 60 1.51 >10
075 25 21.28 444 4 4 Silty Clay to Clay CL very stiff 125 1.8 12 200 80 1.24 >10
0983 3.0 4974 255 6 6 SandySiltto Clayey Silt ML dense 115 35 14 200 840 45 78 39
1.08 35 11580 157 8 8 Sand to Silty Sand SP/SM  very dense 115 55 21 200 2189 20 101 42
123 40 12384 1.66 8 8 Sand to Silty Sand SP/SM  very dense 115 55 23 200 2341 20 100 42

| 138 45 12171 173 8 8 Sand to Silty Sand SP/SM very dense 115 55 22 200 2301 20 98 42
1.53 50 10257 1627 7 SiltySandto Sandy Silt SM/ML  very dense 115 45 23 196 189.9 20 91 41
1.68 55 118.06 093 8 8 Sandto Silty Sand SP/SM  very dense 115 55 21 1.86 2080 10 94 41
1.83 60 19988 1159 9 Sand SP very dense 110 65 31 1.78 337.0 10 108 43
1.98 6.5 253.54 1339 9 Sand SP very dense 110 65 39 171 4108 10 114 44
213 7.0 247.95 1.79 8 8 Sand to Silty Sand SP/SM  very dense 115 55 45 165 3869 15 112 44
228 75 21118 192 8 8 Sand to Silty Sand SP/SM  very dense 115 55 38 1.59 3180 15 107 43
245 8.0 22124 183 8 8 Sand to Silty Sand SP/SM  very dense 116 55 40 154 3222 15 107 43
260 85 247.10 1.53 8 8 Sand to Silty Sand SP/SM very dense 115 55 45 152 3547 10 110 43
275 9.0 24537 1.51 8 8 Sandto Silty Sand SP/SM  very dense 115 55 45 150 3473 10 109 43
290 95 27209 195 8 8 Sand to Silty Sand SP/SM very dense 115 55 49 148 3798 15 112 44
3.05 10.0 24570 206 8 8 Sandto Silty Sand SP/SM  very dense 115 55 45 146 3384 15 108 43

| 320 105 19575 176 8 8 Sand to Silty Sand SP/SM  very dense 115 55 36 144 2661 15 101 42
3.35 11.0 19287 163 8 8 Sand to Silty Sand SP/SM  very dense 1156 55 35 142 2589 15 101 42
3.50 11.5 183.09 1.82 8 8 Sand to Silty Sand SP/SM very dense 115 55 33 140 2428 20 99 42
3.65 12.0 174.37 079 9 9 Sand SP very dense 110 65 27 139 2285 10 97 42
3.80 125 21357 137 8 8 Sand to Silty Sand SP/SM very dense 115 55 39 137 2768 15 103 42
3.95 13.0 22577 1.76 8 8 Sand to Silty Sand SP/SM  very dense 115 55 41 136 2892 15 104 43
413 13,5 170.57 218 7 7 Silty Sandto Sandy Sit  SM/ML  very dense 115 45 38 134 2161 25 95 41
4.28 140 15079 1.94 7 7 Silty Sandto Sandy Sit  SM/ML  very dense 115 45 34 133 1889 25 91 41
443 145 137.84 192 7 7 SiltySandto Sandy Silt  SM/ML  dense 115 45 31 131 1708 25 88 40
4.58 150 13834 177 8 8 Sand to Silty Sand SP/SM  dense 115 55 25 130 169.7 25 88 40
473 155 170.03 100 9 9 Sand SP very dense 110 65 26 128 20865 10 94 41
488 16.0 121.90 213 7 7 Silty Sandto Sandy Silt  SM/ML  dense 115 45 27 127 1466 30 84 40
503 165 101.19 1.27 8 8 Sandto Silty Sand SP/SM  dense 115 55 18 126 1205 25 78 39

| 518 17.0 15755 123 8 8 Sand to Silty Sand SP/SM very dense 115 55 29 125 1858 15 91 41
533 175 24535 1.84 8 8 Sand to Silty Sand SP/SM  very dense 115 55 45 124 2865 20 104 42
548 18.0 239.33 216 7 7 Silty Sand to Sandy Sit  SM/ML  very dense 115 45 53 122 2769 20 103 42
5685 18,5 233.64 138 8 8 Sand to Silty Sand SP/SM  very dense 115 55 42 121 2678 15 102 42
580 19.0 162.27 1.78 8 8 Sand to Silty Sand SP/SM  very dense 115 55 30 1.20 1843 25 91 41
595 19.5 130.12 2317 7 SiltySandto Sandy Silt SM/ML dense 115 45 29 119 1465 30 84 40
6.10 20.0 40.15 587 3 3 Clay CL/CH  hard 1256 1.3 32 1.18 85 232 >10
6.25 205 17.33 6.08 3 3 Clay CL/CH  stiff 125 13 14 117 100 0.97 9.00
6.40 21.0 1544 5413 3 Clay CUCH  stiff 125 13 12 1.18 100 0.86 7.00
6.55 215 15.10 4203 3 Clay CL/CH  stiff 125 13 12 115 100 0.84 665
670 220 13.91 3.09 4 4 Silty Clay to Clay CL stiff 125 18 8 1.13 100 077 7.27
685 225 1668 494 3 3 Ciay CL/CH  stiff 125 13 13 112 100 093 727
7.00 230 1834 546 3 3 Clay CL/CH  very stiff 125 13 15 1.1 100 1.03 841
718 235 18.30 5413 3 Clay CLU/CH  very stiff 126 13 15 1.10 100 1.03 814
7.33 240 13.00 260 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 5 1.09 100 071 8.00
748 245 1274 292 5 § Clayey Silt to Silty Clay ML/CL  stiff 120 25 5 1.08 100 070 7.41
763 250 17.76 478 3 3 Clay CL/CH  stiff 125 13 14 1.08 100 099 7.00
778 255 21.71 4653 3 Clay CL/CH  very stiff 125 13 17 1.07 100 122 >10
793 260 2416 466 3 3 Clay CL/CH  very stiff 125 1.3 19 1.06 100 137 >10
8.08 265 2465 434 4 4 Silty Clay to Clay CL very stiff 125 1.8 14 1.05 100 139 >10 |
823 270 19.81 396 4 4 Silty Clay to Clay CL very stiff 125 1.8 11 1.04 100 1.11 >10
838 275 16.05 408 4 4 Siity Clay to Clay CL stiff 125 18 9 1.03 100 089 6.76
853 280 24.59 845 3 3 Clay CL/CH  very stiff 125 1.3 20 1.02 100 138  >10
868 28.5 279.20 29012 12 Sand to Clayey Sand SP/SC  very dense 115 2.0 140 1.02 2685 30 102 42

| 8.85 29.0 33056 31312 12 Sand to Clayey Sand SP/SC  very dense 115 20 165 1,01 3158 30 106 43

| 900 205 28507 29112 12 S8and to Clayey Sand SP/SC  very dense 115 2.0 143 1.00 2707 30 102 42
9.15 30.0 258.40 2617 7 Silty Sandto Sandy Silt SM/ML very dense 115 45 57 1.00 2438 30 99 42
9.30 305 25190 2437 7 SitySandtoSandySit SMML verydense 115 45 56 009 2382 30 98 42 -




LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1988, refer to Key to CPT logs)

___Project: IVC Expansion - Imperial, CA _____Project No: LEQ6360 Date: 09/29/06 S
ICONE SOUNDING: CPT-8
| Est. GWT (ft): 8.0 Phi Correlation: 0 o-5chm(78),1-R8C(82) 2-PHT(74)
‘Base Base Avg Avg 1 Est Qo cn Est Rel. Nk 17.0
Depth Depth Tip Friction Sall Soil Densityor Density to SPT or Norm. % Dens. Phi Su
meters feet Qc,tsf Ratio, %  Type Classification Usc Consistency (pcf) N N(60) Cq Qocin FinesDr (%) (deg.) (tsf) OCR_
9.45 31.0 204.03 240 7 7 Silty Sand to Sandy Silt SM/ML  very dense 115 45 45 089 1902 30 91 41
960 315 11854 1.84 7 7 Silty Sand to Sandy Silt SM/ML dense 115 45 26 098 1098 35 75 38
9.75 320 84.73 1.09 8 8 Sand to Silty Sand SP/SM  mediumdense 115 55 15 0.97 78.0 35 65 37
990 325 6460 1657 7 SiltySandtoSandy Sit SM/ML mediumdense 115 45 14 0.97 59.1 45 57 36
10.05 33.0 2474 366 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 2.5 10 0.96 100 1.39 >10
| 10.20 335 13.67 269 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 5 096 100 0.74 542
| 10.38 34.0 13.08 280 5 5 Clayey Silt to Silty Clay MUCL  stiff 120 25 5 095 100 0.70 5.00
10.53 345 12.98 264 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 5 095 100 069 4.78
1068 35.0 1327 248 5 5 Clayey Silt to Silty Clay MUCL  stiff 120 25 5 094 100 071 4.89
10.83 355 15.90 311 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 6 093 100 0.86 6.54
| 10.98 36.0 14.83 223 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 6 093 100 0.80 5.65
11.13 36.5 13.24 225 5 5 Ciayey Siltto Silty Clay ML/CL  stiff 120 25 5 092 100 0.71 457
11.28 37.0 2451 289 5 5 Clayey Siltto Silty Clay MU/CL  very stiff 120 25 10 0.92 100 1.37 >10
11.43 375 2418 4.07 4 4 Silty Clay to Clay CL very stiff 125 1.8 14 091 100 135 9.00
11.58 38.0 17.21 387 4 4 Silty Clay to Clay CL stiff 125 1.8 10 0.91 100 094 489
11.73 385 17.62 389 4 4 SilyClayto Clay CL stiff 125 1.8 10 0.90 100 0.96 5.00
11.88 39.0 16.99 373 4 4 Silty Clay to Clay CL stiff 125 1.8 10 0.90 100 092 468
12.05 39.5 13.29 372 4 4 Silty Clay to Clay CL stiff 125 18 8 0.89 100 070 3.21
1220 40.0 1325 3.06 4 4 Silty Clay to Clay CL stiff 1256 18 8 089 100 070 3.14
12,35 40.5 16.93 325 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 7 0.88 100 092 6.00
12.50 41.0 17.72 3.31 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 7 0.88 100 0.96 6.32
1265 415 2085 340 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 8 087 100 1.14  8.27
12.80 420 23.91 3655 5 Clayey Silt to Silty Clay MUCL  very stiff 120 25 10 0.87 100 1.32 >10
1295 425 22,98 291 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 9 086 100 1.27 9.59
13.10 430 24.98 3.08 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 10 0.86 100 1.38 >10
13.25 435 2468 282 5 5 Clayey Siitto Silty Clay ML/CL  very stiff 120 25 10 0.85 100 1.37 >10
1340 440 2236 254 5 5§ Clayey Siltto Silty Clay ML/CL  very stiff 120 25 9 085 100 1.23 8.56
13.58 445 2217 3335 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 9 085 100 122 8.27
13.73 450 20.55 265 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 8 0.84 100 1.12 7.00
| 13.88 45.5 18.44 271 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 7 084 100 1.00 576
14.03 46.0 18.19 295 5 5 Clayey Siltto Silty Clay ML/CL  stiff 120 25 7 083 100 0.98 553
14.18 46,5 18,69 266 5 5 Clayey Silt to Silty Clay MUCL  very stiff 120 25 7 083 100 1.01 576
14.33 47.0 18.75 242 5 5 Clayey Siltto Silty Clay ML/CL  very stiff 120 25 7 083 100 1.01 5.65
1448 475 19.64 228 5 5 Clayey Silt to Silty Clay ML/CL  very stiff 120 25 8 082 100 1.06 6.10
1463 480 21,72 276 5 5 Clayey Silt to Silty Clay MUCL  very stiff 120 25 9 0.82 100 1.18 7.00
1478 48.5 18.69 262 5 5 Clayey Siltto Silty Clay MU/CL  very stiff 120 25 7 0.81 100 1.01 542 |
14983 490 2303 199 6 6 SandySiltto Clayey Silt ML loose 115 35 7 081 17.7 100 21 31 |
15.09 495 15.27 194 5 5 Clayey Silt to Silty Clay ML/CL  stiff 120 25 6 0.81 100 0.80 3.74
1525 500 14.94 2015 5 ClayeySilttoSityClay MLUCL _stiff 120 25 6 080 100 078 35




z FIELD LOG OF BORING NO. B-1 LABORATORY
- [y L =
& w | w & SHEET 1 OF 1 > %EE
a % (%% 52 > 2 "’—’55 OTHER TESTS
|2
xuwo o O
3 = 8 ou DESCRIPTION OF MATERIAL xWg|28x
. SILTY CLAY/CLAY (CL): Light brown, dry, mediumplasticity LL=43 PI=29
] I 3 2.0 SILTY CLAY/CLAY (CL-CH): Light brown, moist, stiff
consistency, medium to high plasticity.
5 !
| SILTY SAND (SM): Brown, very moist, medium dense to dense
4o fine grained sand
35
Anticipated GWT @ 8.9 ft
101.3 24.5 | Minus 200=23%
10 6 3.5 CLAY (CH): Brown, very moist, very stiff consistency, high plasticity.
|\
B 12 | 0.75 | CLAYEY SILT (ML): Brown, saturated, stiff, low plasticity
' 946 | 285
15
|
I
20
25
|
Total Depth = 14.0 feet
) Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
|
30
DATE DRILLED: 10/06/06 - ___ TOTAL DEPTH: _14.0 Feet DEPTH TO WATER: 8.9\
LOGGED BY: ~ J.Avalos B TYPE OF BIT: CME 55 w/autohammer  DIAMETER:  8-inch
SURFACE ELEVATION: - ~ HAMMER WT.: 140 1lbs. DROP: 30 inches
PROJECT NO. LE06360 [IAN]]MAHK PLATE B-9
Geo-Engineers and Geologists




T FIELD LOG OF BORING NO. B-2 LABORATORY
| G- L -
& L g SHEET 1 OF 1 a %EE
o |Z =Z S & | HE=
o) >Z o | ZEZ2T| OTHERTESTS
xuwo| O )
< 28lo DESCRIPTION OF MATERIAL xi%|00¢
T
SILTY CLAY/CLAY (CL): Light brown, dry, medium plasticity
5 27 SILTY SAND (SM): Brown, very moist, medium dense,
fine grained sand
8 25 SILTY CLAY (CL): Brown, very moist, stiff to very stiff consistency,
low to medium plasticity. Anticipated GWT @ 8.9 ft
10 18 | 25
101.1 249 qu = 0.58 tsf
c=0.29
15 8 SANDY SILT (ML): Brown, saturated, loose, with fine grained sand Minus 200=67.7%
W
W
7
20 J///'/,?ﬁ‘ 9 0.75 | SILTY CLAY/CLAYEY SILT (CL): Brown, very moist, stiff
ﬁf//”%ﬂ consistency, low to medium plasticity.
i
| ,// %5
N
.///
= E .//;
| L 4/
| 7 2
25 | /////
# % 4 0.5 CLAY (CL-CH): Brown, very moist, soft consistency, medium to
) / ; high plasticity.
£t
Total Depth = 26.5 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: _10/06/06 TOTAL DEPTH: 26.5 Feet DEPTH TO WATER: 8.9
LOGGED BY: ~ J.Avalos. ) TYPEOFBIT.  CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: B HAMMER WT.: 140 Ibs. DROP: 30 inches
PROJECT NO. LE06360 LANDMARK PLATE B-10




T FIELD LOG OF BORING NO. B-3 LABORATORY
- & Y=
& H & | & SHEET 1 OF 1 > 1:3:5.§
o |L 8% =552 > 2 95 8| Gruertests
| @
) 40 |0uW x5 | 00
3|23 28|9E DESCRIPTION OF MATERIAL 5| 98x
|
/%g SILTY CLAY/CLAY (CL): Light brown, dry, medium plasticity
5 32 SILTY SAND (SM): Brown, very moist, medium dense to dense
fine grained sand
L 7 Anticipated GWT @8.9
7 /
10 7z / SILTY CLAY/CLAY (CL-CH): Brown, very moist, stiff consistency,
% 9 1.5 | medium to high plasticity.
15
20
|
25
I | Total Depth = 11.5 feet
| Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: 10/06/06 TOTAL DEPTH: 11.5 Feet _ DEPTH TO WATER: 8.9
LOGGED BY: J. Avalos TYPE OF BIT: CME 55 w/autohammer  DIAMETER:  8-inch
SURFACE ELEVATION: - ) HAMMER WT.. 140 Ibs. DROP: 30 inches
PROJECT NO. LE06360 LANDMARK PLATE B-11




T FIELD LOG OF BORING NO. B-4 LABORATORY
— & e~
o |y i SHEET 1 OF 1 r | EE3
o |L 23182 s |Gez
o) >Ze | =Z2T| OTHER TESTS
[0’ Q O Qe
< 9|0 DESCRIPTION OF MATERIAL 0% (98s
SILTY CLAY/CLAY (CL): Light brown, dry, medium plasticity
5 19 SILTY SAND (SM): Brown, very moist, dense, fine grained sand
Anticipated GWT @ 8.9 ft
10 SILTY CLAY/CLAY (CL-CH): Brown, very moist, stiff to very
17 | 15 consistency, medium to high plasticity.
15
o
|
20
25
i Total Depth = 11.5 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: 10/06/06 TOTAL DEPTH: ~_11.5 Feet DEPTH TO WATER: 8.9,
LOGGED BY: J. Avalos B ____TYPEOFBIT CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: - HAMMER WT.: 140 Ibs. ~_DROFP: 30 inches

PROJECT NO. LE06360 ].IAN]]MAH_K PLATE B-12




T EIELD LOG OF BORING NO. B-5 LABORATORY
w
oW ; - Gl SHEET 1 OF 1 gES
w | % ElL & £ |3Z%
o |5 8% %3 Q=z 2| 25 8| oruer resTs
L xuwo OO0 .¢
<19 all 2 8 ou DESCRIPTION OF MATERIAL w828
y,
| / SILTY CLAY/CLAY (CL): Light brown, dry, medium plasticity
5 CLAYEY SILT (ML): Brown, very moist, firm consistency,
7 low plasticity, some fine grained sand
HH : 21 SANDY SILT (ML): Brown, very moist, medium dense, with
: fine grained sand GWT @ 8.9 ft
I 98.6 26.8 | Minus 200=66%
| B
10 / 11 | 25 | SILTY CLAY/CLAY (CL-CH): Brown, very moist, stiff to very stiff
consistency, medium to high plasticity.
' SILTY SAND (SM): Brown, saturated, medium dense, fine grained
15 . sand
5 Minus 200=67.7%
7275 24 | 3.5
// A CLAY (CL-CH): Brown, very moist, stiff to very stiff consistency,
N i 7 f; medium to high plasticity
7
9 v
7
20 77 6 |25
8
7,
17
i /s
7
2 7
:// el 7 35
/A
| i
BN Total Depth = 26.5 feet
| Groundwater Encountered at 8.9 feet
I Backfilled with excavated soil
30
DATE DRILLED: 10/06/06 TOTAL DEPTH: 26.5 Feet DEPTH TO WATER: 8.9,
LOGGED BY: J. Avalos TYPE OF BIT: CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: HAMMER WT.; 140 Ibs. DROP: 30 inches
PROJECT NO. LE06360 LANDMAHK PLATE B-13
Geo-Engineers and Geologists




T FIELD LOG OF BORING NO. B-6 LABORATORY
L HE EEo
R S i SHEET 1 OF 1 > |E53
° % 8% %% 52 > 2 02 5 OTHER TESTS
| =Z0o
< | S0 (oW xuo| OO0«
< (23| 23|k DESCRIPTION OF MATERIAL 05| 00x
/ SILTY CLAY/CLAY (CL): Light brown, dry, medium plasticity
26 SILTY SAND (SM): Brown, very moist, medium dense, fine grained
sand
Anticipated GWT @ 8.9 ft
10 SILTY CLAY/CLAY (CL-CH): Brown, very moist, stiff to very stiff
% 18 | 2.0 consistency, medium to high plasticity.
|
|
15 |
20
25 T
H Total Depth = 11.5 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: 10/06/06 - TOTAL DEPTH: 115Feet ~ DEPTHTOWATER: 8.9
LOGGED BY: J. Avalos TYPEOFBIT.  _ CME 55 w/autohammer ~ DIAMETER:  8-inch
SURFACE ELEVATION: HAMMER WT.: 140 Ibs. ~ DROP: 30 inches

PROJECT NO. LE06360 LAN]]MARK PLATE B-14

Geo-Engineers and Geologists




T FIELD LOG OF BORING NO. B-7 LABORATORY
|.— [y w = —
& w & o2 SHEET 1 OF 1 > %ZE
o DE_ 8 @ % % (XJ = @G U,E >
>Zc | =<0 | OTHERTESTS
] 5 olow o | O0.¢
S (23| 28|9u DESCRIPTION OF MATERIAL 05| 98x
. V7
. // SILTY CLAY/CLAY (CL): Light brown, dry, medium plasticity
\ /A 8 1.5 SILTY CLAY/CLAY (CL-CH): Brown, moist, stiff consistency,
/ medium to high plasticity
)
5 — /
13 | 2.0
/ GWT Q 8.9 ft
10 —
_
1 %7
%7
-—!—-/ f,;
. éf 3 05 SILTY CLAY/CLAYEY SILT (CL-ML): Brown, very moist/saturated, 28.2%
i f/; soft consistency, medium plasticity.
i
AR
.
N 755
-E./" e
7
| _7/2 18| 3.5 CLAY (CH): Reddish brown, very moist, very stiff consistency,
// ;,‘ high plasticity
1 2]
20 ’
25
Total Depth = 19.0 feet
Groundwater Encountered at 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: _10/06/06 TOTAL DEPTH: 19.0 Feet DEPTH TO WATER: 8.9.
LOGGED BY: J. Avalos TYPE OF BIT: _ CI_VIE 55 w/autohamrper _ DIAMETER: 8-inch
SURFACE ELEVATION: - HAMMER WT.. 140 bs. DROP: 30 inches
PROJECT NO. LE06360 I_IAN]]MAHK PLATE B-15
Geo-Engineers and Geologists




T FIELD LOG OF BORING NO. B-8 LABORATORY
L & Y =
& Lt o — '-“:-'Ui SHEET 1 OF 1 > %53
o % 8% %% 5Z >_§ ";’55 OTHER TESTS
200w kG| 063
5|23 23|9u DESCRIPTION OF MATERIAL xi% | 00¢
Z SILTY CLAY/CLAY (CL): Light brown, dry, medium plasticity
LL=42
Pl =28
5 10 | 0.75 | CLAY/SILTY CLAY (CH-CL): Brown, very moist, stiff consistency,
medium to high plasticity
SILTY SAND (SM): Brown, very moist, medium dense, fine grained
sand
Anticipated GWT @ 8.9 ft
10 22 | 1.5 Stiff to very consistency
98.3 27.9 | qu=1.17tsf
c=0.85
15 12| 25
2 7 | 20
7
I
/
% 6 |15
Y [ / 7
| Total Depth = 26.5 feet
| Anticipated Groundwater 8.9 feet
| Backfilled with excavated soil
=
30 :
DATE DRILLED: 10/06/06 ~ TOTALDEPTH: 26.5 feet ~_ DEPTH TO WATER: 8.9.
LOGGED BY: J. Avalos TYPE OF BIT: CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: HAMMER WT.. 140 lbs. ~_ DROP: 30 inches
PROJECT NO. LE06360 LAN“MAHK PLATE B-16




T FIELD LOG OF BORING NO. B-9 LABORATORY
w = Gl EES
A i SHEET 1 OF 1 > |E53
- % 8% C;)% 52 >-§ 555 OTHER TESTS
) 200w % |00«
3|23 29|Qu DESCRIPTION OF MATERIAL xng | 98¢
2
_ ! % SILTY CLAY/CLAY (CL): Light brown, dry, medium plasticity
7 //
5 24 | 0.75| CLAY/SILTY CLAY (CH-CL): Brown, very moist, stiff consistency,
medium to high plasticity
SILTY SAND (SM): Brown, very moist, medium dense, fine grained
sand
77
77 Anticipated GWT w ft
[ / %
10 | //// CLAY (CH): Dark brown, very moist, stiff to very stiff consistency,
y 7 18 | 2.5 high plasticity
N2
|
15
|
|
20
25
Total Depth = 11.5 feet
. Anticipated Groundwater 8.9 feet
| Backfilled with excavated soil
|
30
DATE DRILLED: ~ 10/06/06 TOTAL DEPTH: ~ 11.5 Feet DEPTH TO WATER: 8.9.
LOGGED BY: J. Avalos - _TYPEOFBIT. _ CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: HAMMER WT.: 140 Ibs. DROP: 30 inches
PROJECT NO. LE06360 LANUMAHK PLATE B-17

Geo-Engineers and Geologists




T FIELD LOG OF BORING NO. B-10 LABORATORY
L [ ','J':J Eo
& W A TR SHEET 1 OF 1 > £
o |5 8%) %% Sz L2 | 022 (rerrests
4 a%c TEST.
< ] — O O L o w g OQ .
< 23| 29|24 DESCRIPTION OF MATERIAL | 08x
L SILTY CLAY/CLAY (CL): Light brown, dry, medium plasticity
|
5 35 SILTY SAND (SM): Brown, very moist, medium dense, fine grained
! sand
Anticipated GWT @ 8.9t
10 CLAY/SILTY CLAY (CL-CH): Brown, very moist, stiff to very stiff
25 | 25 consistency, medium to high plasticity
1A B 97.3 27.9
15 7
I
20 .
il
i
i
25
i
f Total Depth = 11.5 feet
1 Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
——
30
DATE DRILLED: ~10/06/06 TOTAL DEPTH: 11.5Feet DEPTH TO WATER: 8.9
LOGGED BY: J. Avalos TYPEOFBIT. ~ CME55w/autohammer  DIAMETER: _ 8-inch
SURFACE ELEVATION: HAMMER WT.: 140 Ibs. DROP: 30 inches
PROJECT NO. LE06360 IJANI]MARK PLATE B-18




z FIELD LOG OF BORING NO. B-11 LABORATORY
- iz rED
TR I S iy SHEET 1 OF 1 > |E53
0 % 8% %% (xJZ >-g 555 OTHER TESTS
| &2
w o O L xw o Q O .
183 28(0u DESCRIPTION OF MATERIAL g | 90
- Asphalt = 4-inches
Granular Base = 12-inches
SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
8 1.0 SILTY CLAY (CL): Brown, moist, stiff consistency, medium plasticity
5
| SILT (ML): Brown, \}ery moist, loose, some fine grained sand
6
b CWT @891t
N 0.5 | SILTY CLAY (CL): Brown, very moist, firm consistency,
| % medium plasticity
10 //
i |
1 |
= 16 | 0.5 CLAYEY SILT (ML): Brown, saturated, medium dense, Minus 200=97%
low plasticity.
-
15 T
28.9%
ﬂ» 4 |05 Loose
20 i
|
25 i
|
-
Total Depth = 19.0 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED; 10/07/06 - ~ TOTAL DEPTH: 19.0 Feet DEPTH TO WATER: 8.9.
LOGGED BY: J. Avalos TYPE OF BIT: CME 55 w/autohammer  DIAMETER:  8-inch
SURFACE ELEVATION: HAMMER WT.: __1401lbs. DROP: 30 inches
PROJECT NO. LE06360 LANHMARK PLATE B-19




FIELD LOG OF BORING NO. B-12 LABORATORY

T
- < w
- T [ =pery
& L " | & SHEET 1 OF 1 > K23
o % 8% %% 52 >-§<: 555 OTHER TESTS
wn 200w w6 | 00«
<183 23|98k DESCRIPTION OF MATERIAL xuf|099%
Rt Asphalt = 5.5-inches
| ;;/ 7 Sand = 1.5-inches
| // SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
_
/" 22|15 CLAY/SILTY CLAY (CH-CL): Brown, very moist, stiff consistency,
2 medium to high plasticity
7
! /
Vi Anticipated GWT @ 8.9 f
10 14 | 1.0
92.0 34.9 qu=0.711tsf
c=0.35
7
!
|
15 21 CLAYEY SILTY/SILT (ML): Brown, saturated, medium dense, Minus 200=86%
1A with fine grained sand
20 9 1.0 CLAY/SILTY CLAY (CH-CL): Brown, very moist, stiff consistency,
medium to high plasticity
25 6 | 10
Total Depth = 26.5 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: 10/07/06 TOTAL DEPTH: 26.5 feet ~ DEPTH TO WATER: 8.9'.
LOGGEDBY:  J.Avalos - TYPE OF BIT CME 55 w/autohammer  DIAMETER:  8-inch
SURFACE ELEVATION: _ HAMMER WT.: 140 Ibs. _ DROP: 30 inches

PROJECT NO. LE06360 MNDMARK PLATE B-20

Geo-Engineers and Geologists




z FIELD LOG OF BORING NO. B-13 LABORATORY
- iz ZET
E'.l - & | & SHEET 1 OF 1 > K23
o (o 2Z|X = [
0 ls O% o219z >2- 1225 omuerTESTS
D) J0|10uW xwo|O00e
3 (23| 28|0L DESCRIPTION OF MATERIAL xu%| 00«
HiiTis Asphalt = 4,5-inches
!__ Granular Base = 11-inches
i SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
5 / 9 2.0 CLAY/SILTY CLAY (CH-CL): Brown, very moist, stiff to very stiff
/ consistency, medium to high plasticity.
Anticipated GWT @:—i ft
10 14 | 10
15 :
20
25 |
||
|
Il
| Total Depth = 11.5 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: 10/07/06 - TOTAL DEPTH: 11.5 feet DEPTH TO WATER: 8.9'.
LOGGED BY: J. Avalos TYPE OF BIT: _ CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: HAMMER WT.: ~ 140 Ibs. DROP: 30 inches
PROJECT NO. LE06360 LAN I] MARK PLATE B-21
Geo-Engineers and Geologists




T FIELD LOG OF BORING NO. B-14 LABORATORY
] S PES
o R Y e il SHEET 1 OF 1 > | EEZ
= DE' 8% (%% 52' >2 05 g OTHER TESTS
) J0|0ow xi%| 00«
s 23| 28|04 DESCRIPTION OF MATERIAL zuf|2gx
Asphalt = 4-inches
Granular Base = 9-inches
SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
25| 25 CLAY/SILTY CLAY (CH-CL): Brown, very moist, stiff to very stiff
consistency, medium to high plasticity.
Anticipated GWT @ 8.9 ft
20 | 35
15
1
|
|
20 f
|
25 !
Tota! Depth = 11.5 feet
I Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: 10/07/06 ~_ TOTAL DEPTH: 11.5feet DEPTH TO WATER: 8.9.
LOGGEDBY:  J.Avalos TYPE OF BIT: CME 55 w/autohammer  DIAMETER:  8-inch
SURFACE ELEVATION: B HAMMER WT.: 140 Ibs. ~_ DROFP: 30 inches
PROJECT NO. LE06360 ]_IAN]]MAHK PLATE B-22
Geo-Engineers and Geologists




T FIELD LOG OF BORING NO. B-15 peORATORY
. w
oo|uw ma SHEET 1 OF 1 =y
- % %% 52 >_§ 555 OTHER TESTS
| 2
g = 8 ouw DESCRIPTION OF MATERIAL w323
- Asphalt = 3.5-inches
2 Granular Base = 5.5-inches
. SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
5 11 SILT/SANDY SILT (ML): Brown, very moist, medium dense, with
fine grained sand
- 22
Anticipated GWT @ 8.9 ft
= 101.6 25.4
10 /’// Z
7 9 2.0 SILTY CLAY/CLAY (CL-CH): Brown, very moist, stiff consistency,
% medium to high plasticity
i /ﬁ
i, B 21| 15 CLAYEY SILT (ML): Brown, saturated, stiff to to very stiff, low
plasticity
15 7 28.7%
_ 7
\ % 18| 1.0 SILTY CLAY (CL): Brown, very moist, stiff consistency,
/% medium plasticity
20 7, . i . -
/ 7 5 1.5 CLAY (CH): Brown, very moist, stiff consistency, high plasticity
i,
25
Total Depth = 21.5 feet
| Anticipated Groundwater 8.9 feet
‘ Backfilled with excavated soil
|
30
DATE DRILLED: 10/07/06 - ~_ TOTAL DEPTH: 21.5 feet DEPTH TO WATER: 8.9
LOGGED BY: J. Avalos B TYPEOFBIT.  CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: - HAMMER WT.: 140 ibs. DROP. 30 inches
PROJECT NO. LE06360 LAN]]MAHK PLATE B-23




x FIELD LOG OF BORING NO. B-16 LABORATORY
W A [ ey
N N i SHEET 1 OF 1 x| EE3
Q % 8‘0 (%% (x-)Z >-g BE%‘ OTHER TESTS
| &
(/)j J0|10uWw W0 | 90
< |23 23(Qu DESCRIPTION OF MATERIAL LS| 00«
} Asphalt = 4-inches
Granular Base = 5-inches
SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
151 1.5 SILTY CLAY/CLAY (CL-CHY): Brown, very moist, stiff to very stiff
consistency, medium to high plasticity. qu = 0.92 tsf
102.7 24.0 c=046
Anticipated GWT @ 8.9 ft
27 SILTY SAND (SM): Brown,saturated, medium dense, fine grained
sand
i
15 | ,
20 -
25
Total Depth = 11.5 feet
R Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: 10/07/06 TOTAL DEPTH: 11.5 Feet DEPTH TO WATER: 8.9'.
LOGGED BY: J. Avalos TYPEOFBIT. ~  CME 55 w/autohammer  DIAMETER: _ 8-inch
SURFACE ELEVATION: HAMMER WT.: 140 Ibs. DROP: 30 inches
PROJECT NO. LE06360 LAN]] MAHK PLATE B-24




x FIELD LOG OF BORING NO. B-17 LABORATORY
W i Bt o
aolwl | SHEET 1 OF 2 > 253
015 8%’ (%% S 2 L2 | 25 8| orierTesTs
< | 20|jouw riio| O0.e
< (23| 28|0u DESCRIPTION OF MATERIAL xii%| 00«
| Asphalt = 3.5-inches
Granular Base = 5-inches
SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
65 SILTY SAND (SM): Brown, very moist, dense to very dense,
fine grained sand
Anticipated GWT @ 8.9 ft
8 SILTY CLAY/CLAY (CL-CH): Brown, very moist, stiff to very stiff
consistency, medium to high plasticity
19
//
K1 EELEEL 19 CLAYEY SILT/SANDY SILT (ML): Brown, saturated, MINUS 200=72 7%
El"’ = medium dense, with fine grained sand and thin interbedded
HEIHE silty clay layers (CL)
7
% 1 .
B W aaiaa
V
i 7 14 SILTY CLAY (CL): Brown, very moist, stiff to very stiff consistency,
| medium plasticity, with thin interbedded silt/clayey silt layers (ML)
77
|
25 | 4 % 8 29.2%
.
4 ,“, 9 SANDY SILT (ML): Brown, saturated, loose, with fine
ARIAE grained sand and thin interbedded silty clay layers (CL)
i %% ’/éi Total Depth = 41.5 feet
30 H[ |: |: Anticipated Groundwater 8.9 feet
DATE DRILLED: 10/07/06 TOTAL DEPTH: 41.5 feet DEPTHTO WATER: 8.9
LOGGED BY: J. Avalos TYPE OF BIT: CME 55 w/autohammer DIAMETER: _ 8-inch
SURFACE ELEVATION: ~ HAMMER WT.: ~1401bs. DROP: 30 inches
PROJECT NO. LE06360 LAN“MAHK PLATE B-25a

Geo-Engineers and Geologists




T EIELD LOG OF BORING NO. B-17 LABORATORY
L =% Beo
N s i SHEET 2 OF 2 > 253
Q % 8%) %% 52 >.§¢ EE‘E OTHER TESTS
n 00w WS | O00.e
< |23 23|94 DESCRIPTION OF MATERIAL znf|98g
1/[/)}}/ 6 SANDY SILT (ML): Brown, saturated, loose, with fine
I:H H:’ grained sand and thin interbedded silty clay layers (CL)
- [
? %
Nl 7 2.0 SILTY CLAY (CL): Brown, very moist, stiff to very stiff
/ consistency, medium plasticity
35717 / 9 |25
7 25 Thin Interbedded clayey silt layers (ML)
40 8 | 25
i
45 T
|
|
50
L | |
i
55
I -
Total Depth = 41.5 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
60
DATE DRILLED: 10/07/06 TOTAL DEPTH: _ 41.5feet DEPTH TO WATER: 8.9
LOGGEDBY:  J.Avalos - TYPE OF BIT: CME 55 w/autohammer ~ DIAMETER:  8-inch
SURFACE ELEVATION: 3 HAMMER WT.: 140 Ibs. - DROP: 30 inches

PROJECT NO. LE06360 ].IANI]MAHK PLATE B-25b

Geo-Engineers and Geologists




T FIELD LOG OF BORING NO. B-18 LABORATORY
L & ,'5”: =
T N S ) SHEET 1 OF 1 > 2B
013 8%) %% Sz L2 258 OTHER TESTS
w J0|0Ww xuwo| OO0«
5|23 28|01 DESCRIPTION OF MATERIAL x5 |90«
; > Asphalt = 3.5-inches
Granular Base = 4-inches
SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
5 1.0 Stiff to very consistency
Anticipated GWT @ 8.9 ft
10 10
|
15 T
20
|
—
|
25
Total Depth = 11.5 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: 10/07/06 B TOTAL DEPTH: 11.5 feet ~ DEPTH TO WATER: 8.9
LOGGED BY: J.Avalos _ TYPE OF BIT: CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: - HAMMER WT.: ~ 1401lbs. ~_ DROP: 30 inches
PROJECT NO. LE06360 ]_IAN]]MAHK PLATE B-26




T FIELD LOG OF BORING NO. B-19 LABORATORY
L & rEg
R N i SHEET 1 OF 2 r |53
o | |82 85|52 8| 52| orimrres
Ze | 5% ©| OTHERTESTS
w 5 00w xwo|O0.e
< (23| #8(QW DESCRIPTION OF MATERIAL xug 90
Asphalt = 3-inches
2 Granular Base = 5.5-inches
SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
5 12 SILTY SAND (SM): Brown, very moist, medium dense, MINUS 200=16%
. fine grained sand
Anticipated GWT @ 8.91f
10 19 SILT/CLAYEY SILT (ML): Brown, saturated, medium dense, some
fine grained sand
95.3 284
|
15 % 9 1.0 SILTY CLAY (CL): Brown, very moist, stiff consistency,
medium plasticity
B /
20 ! 14 CLAYEY SILT (ML): Brown, saturated, soft, low plasticity
I 100.2 26.4
W77
25 . . . . .
11 1.5 SILTY CLAY (CL): Brown, very moist, stiff to very stiff consistency,
:: % medium plasticity, with thin interbedded silt/clayey silt layers (ML)
[
| %/
T % Total Depth = 36.5 feet
! f Anticipated Groundwater 8.9 feet
/ Backfilled with excavated soit
30
DATE DRILLED: 10/07/06 - _ TOTAL DEPTH: 36.5fest DEPTH TO WATER: 8.9.
LOGGED BY: ~J. Avalos - TYPE OF BIT: CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: _ HAMMER WT.: 140 Ibs. - DROP: 30 inches
PROJECT NO. LE06360 [IAN[IMAHK PLATE B-27a




T FIELD LOG OF BORING NO. B-19 LABORATORY
L = & I&J Eo
& u & —lw& SHEET 2 0OF 2 - =3
o CEL 8%) (;)% 52 >-z) EE%‘ OTHER TESTS
| 2
] 0 |0uW XxWwo| OO0«
183 23 |2Y DESCRIPTION OF MATERIAL w8 29y
i 17 |1 2.0 SILTY CLAY (CL): Brown, very moist, stiff to very stiff consistency, 29.4%
-\ 7 medium plasticity, with thin interbedded silt/clayey silt layers (ML)
_
e
/ 7
//,f/
7 /‘://
35 - 4, 12 | 3.5 CLAY (CHY): Gray Brown, very moist, very stiff consistency,
/5 high plasticity
|
40 :
45
50
55 |
Total Depth = 36.5 feet
| Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
60
DATE DRILLED: 10/07/06 ~_ TOTAL DEPTH: 36.5 feet DEPTH TO WATER: 8.9\
LOGGED BY: J. Avalos TYPEOFBIT.  CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: - HAMMER WT.; 140lbs. ~ DROP: _ 30inches
PROJECT NO. LE06360 IJAN]]MARK PLATE B-27b




T FIELD LOG OF BORING NO. B-20 LABORATORY
] — & Wy ~
& w 4 e SHEET 1 OF 1 > %5§
CHE 8% %% G 2 L8| 92 5| ree reers
=2
w o|0owWw xwo| 00
|23 29|Qu DESCRIPTION OF MATERIAL xwg| 90«
! 0}7// SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
|
| %‘
5 13 SILTY SAND (SM): Brown, very moist, medium dense,
fine grained sand
Anticipated GWT @ 8.9 ft
10 12 Saturated
=
s |
20 .
!
25
Total Depth = 11.5 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: 10/06/06 TOTAL DEPTH: 11.5 feet DEPTH TO WATER: 8.9
LOGGED BY: J. Avalos TYPE OF BIT: CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: HAMMER WT.: 140 Ibs. DROP: 30 inches
PROJECT NO. LE06360 LANI]MAHK PLATE B-28




T FIELD LOG OF BORING NO. B-21 LABORATORY
w
oW = Bl SHEET 1 OF 2 ¥Es
Ll E w2 £ | 32%
o % %% 52 >-§c 555 OTHER TESTS
xwmwol| O )
= 290 DESCRIPTION OF MATERIAL 0% |29
_ SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
' . LL=44% PI=29%
y : 6 |05 Firm consistency
5
7 SILTY SAND/SAND (SM): Brown, saturated, very dense,
fine grained sand Anticipated GWT Q 8.9
105.9 22.2
10
29 Medium dense MINUS 200=6%
15
10 Loose to medium dense
4.0 CLAY (CH): Reddish Brown, very moist, very stiff, high plasticity
20
20| 1.5 SILTY CLAY (CL): Reddish brown, very moist, stiff to very
stiff consistency, medium plasticity
25
6 SILTY SAND (SM): Brown, saturated, loose, fine grained sand MINUS 200=9%
Total Depth = 34 feet
30 Anticipated Groundwater 8.9 feet
DATE DRILLED: 10/06/06 TOTAL DEPTH: 34 feet DEPTH TO WATER: 8.9,
LOGGED BY: J. Avalos B TYPE OF BIT: CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: . B HAMMER WT.: 140 Ibs. ] DROP: 30 inches
PROJECT NO. LE06360 LANDMARK PLATE B-29a




T FIELD LOG OF BORING NO. B-21 LABORATORY
- [y L =~
& '-_"J " = m:‘g SHEET 2 0OF 2 r nD:LZu.g
o DE- 8%) (%% 52 >-g 'J,EZ* OTHER TESTS
S| 3&3| o T
D) 40|0uW xwo |00
3|23 28|00 DESCRIPTION OF MATERIAL xuig| 00y
SILTY SAND (SM); Brown, saturated, medium dense,
fine grained sand
y 12
/A CLAY (CH): Reddish brown, very moist, hiah plasticity
35
40
|
|
45 T
|
50
|
55
Total Depth = 34 feet
_ Ll Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
60
DATE DRILLED: 10/06/06 TOTAL DEPTH: 34 feet ) DEPTH TO WATER: 8.9
LOGGEDBY:  J.Avalos - __ TYPEOFBIT: CME 86 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: HAMMER WT. 140 Ibs. DROP:; 30 inches
PROJECT NO. LE06360 LANHMAHK PLATE B-29b




T FIELD LOG OF BORING NO. B-22 LABORATORY
W =% EE o
N I S SHEET 10OF 2 > |53
Q % 8%’ (%% 52 >-§ "’_’EE OTHE TS
| =<0 R TES
< |» 20 (0w xub| 00
< (23| 28|0W DESCRIPTION OF MATERIAL xu%| 00«
WV
. /%? SILTY CLAY/CLAY (CL): Brown, very moist, medium plasticity
| /
. .//
77
5 // g 0.5 Firm consistency
SILTY SAND (SM): Brown, very moist, loose, fine grained sand
Anticipated GWT Q 8.9 ft
10
! 66 Very dense, saturated
1 T 87
2 53 Dense
25 17 Medium dense MINUS 200=9.7%
Total Depth = 36.5 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
30
DATE DRILLED: 10/06/06 TOTAL DEPTH: 36.5 feet DEPTH TO WATER: 8.9
LOGGEDBY:  J.Avalos N TYPE OF BIT: CME 55 w/autohammer  DIAMETER:  8-inch
SURFACE ELEVATION. HAMMER WT.: 140 Ibs. DROP: 30 inches
PROJECT NO. LE06360 LAN]]MAHK PLATE B-30a
Geo-Engineers and Geologists




T FIELD LOG OF BORING NO. B-22 LABORATORY
L L gl rEgS
O I I R v SHEET 2 OF 2 > | EE53
e % 8% %% 52 >§ 555 OTHER TESTS
| £
] 200w xWio| OO0
< |23 28(oW DESCRIPTION OF MATERIAL i 00
e 1 45 SILTY SAND (SM): Brown, saturated, dense, fine grained sand
35 7 5 Loose
1\ 0.5 SILTY CLAY/CLAY (CL-CH): Gray brown, very moist, firm
_ ////; consistency, medium to high plasticity
40
|
45
|
i
|
50
55
Total Depth = 36.5 feet
Anticipated Groundwater 8.9 feet
Backfilled with excavated soil
60
DATE DRILLED: 10/06/06 TOTAL DEPTH: ~ 36.5 feet i DEPTH TO WATER: 8.9
LOGGED BY: J. Avalos TYPEOFBIT.  CME 55 w/autohammer DIAMETER:  8-inch
SURFACE ELEVATION: - HAMMER WT.: 140 Ibs. ~_ DROF: 30 inches
PROJECT NO. LE06360 LANDMARK PLATE B-30b




Simplified Soil Classification Chart
After Robertson & Campanella (1989)

Geotechnical Parameters from CPT Data:
Equivalent SPT N(60) blow count = Qc/(Qc/N Ratio)

10007 T I T T = N1(60) = Cn*N(60) Normalized SPT blow count
10 A Cn =1/(p'0)*0.5 < 1.6 max. from Liao & Whitman (1986)
] " il p'o = effective overburden pressure (tsf) using unit densities
- | - given below and estimated groundwater table.
3 Dr = Relative density (%) from Jamiolkowski et. al. (1986) relationship
:"IOO—E 5 = -98 +68*log(Qc/p'0*0.5) where Qc, p'o in tonne/sqm
@ E E Note: 1 tonne/sqm = 0.1024 tsf, 1 bar =1.0443 tsf
£ — - Phi = Friction Angle estimated from either:
E T i 1. Roberton & Campanella (1983) chart:
% 10— Phi = 5.3 + 24*(log(Qc/p'0))+3(log(Qc/p'o))*2
LIZJ E 2. Peck, Hansen & Thornburn (1974) N-Phi Correlation
8 . 3. Schmertman (1978) chart [Phi = 28+0.14*Dr for fine uniform sands]
Su = undrained shear strength (tsf)
| = (Qc-p'o)/Nk where Nk varies from 10 to 22, 17 for OC clays
I T T T T T T T OCR = Overconsolidation Ratio estimated from Schmertman (1978)
0 ! 2 3 4 5 6 7 8 chart using Su/p'o ratio and estimated normal consolidated Su/p'o
FRICTION RATIO (%)
Variation of Qc/N Ratio with Grain Size |
10 10
glk= [ _ . — 9
| 4 All Imperial Valley Sites (Est. D50) f
= 8 I (N - Robertson & Campanella (1985) Relationship ] ' = 8
‘2 7 - Adopted Relationship for Imperial Valley TH 7
S 6 - . : B e 6
é 5 | ! @ Youd & Bennett (1983) Imperial Valley Sites = |-."":;:'. -. 5
o | B Imperial Valley Sites with Lab D50 ol e
% 4 = L . . Gravelly Sand.to Sand| 4
le] 3 - — L ,_..Sancl.tFt‘SJLLy.San:l_: — 3
2 - G B —_‘é “Sanay.SILIS Clayey SH 12
0 : . e Llay 5 3 1 0] . . P . e g
0.0001 0.001 0.01 0.1 1
Median Grain Size, D50 (mm)
Note: Assumed Properties and Adopted Qc/N Ratio based on correlations from Imperial Valley, California soils
- Table of Soil Types and Assumed Properties -
Soil Density R&C  Adopted Est. Fines D50 || Su
Zone Classification ucs (pcf) Qc/N Qc/N Pl (%) (mm) || (tsf) Consistency
1 Sensitive fine grained ML 120 2 2 NP5 65-100 0020 | 0-0.13 verysoft
2 Organic Material OL/OH 120 1 1 - - -- |0.13-.25 soft
3 Clay CL/CH 125 1 1.25 25-40+ 90-100 0.002 | 0.25-0.5 firm
4 Silty Clay to Clay CL 125 1.5 2 15-40 90-100 0.010 | 0.5-1.0 stiff
5 Clayey Silt to Silty Clay ML/CL 120 2 2.75 5-25 90-100 0.020 | 1.0-2.0 very stiff
6 Sandy Silt to Clayey Silt ML 115 25 35 NP-10  65-100 0.040 & >2.0 hard
7 Silty Sand to Sandy Silt SM/ML 115 3 5 NP 35-75 0.075 || Dr(%) Relative Density |
8  Sand to Silty Sand SPISM 115 4 6 NP 535  0.150 Ii 015 very loose ‘
9 Sand SP 110 5 6.5 NP 0-5 0.300 | 15-35 |loose
10 Gravelly Sand to Sand SW 115 6 75 NP 0-5 0.600 ‘ 35-65 medium dense
11 Overconsolidated Soil - 120 1 1 NP 90-100 0.010 | 65-85 dense
12 Sand to Clayey Sand SP/SC 115 2 2 NP-5 - —- | >85  very dense J
Plate
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DEFINITION OF TERMS

~__ PRIMARY DIVISIONS |_SYMBOLS)| SECONDARY DIVISIONS _

Gravels Clean : GVl Well graded gravels, gravel-sand mixtures, little or no ﬂn(_es__ |
More tzfan half gravse‘l’z gﬁzz)than I GF; : Poorly graded gravels, or gravel-sand mixtures, little or no ﬂr-1es |

Z:Coarse grained soils coarsei;raction Gravel I mlm GM . Silty gravels, gravel-sand-silt mixtures, non-plastic fines
Moare than half of Iargirstir:;r; No. with fines | 7 ‘z" GC | Clayey gravels, gravel-sand-clay mixtures, plastic fines - ‘

: material is larger . Sands Clt_aan sands (less el d sw :_Well graded sands, gravelly sands, little or no fines -

I than 5% fines)
More than half |

| than No. 200 sieve E)orly gradt_ad sands or grayelly sa?ds,_lmle or no fines

: | offr‘a;EScr;\e Sands SM |. Silty sands, sand-silt mixtures, non-plastic fines ;
. ) - = ———— = = =
| Isﬁ?ﬂlz{eT:n | with fines 2| 8C | Clayey sands, sand-clay mixtures, plastic fines
5 = — . =
| | Silts and clays ”_”H“LM} | _In?rEanic silts, clayey silts with slight plasticity . 1l
| % . . L |
Fine grained soils Liquid limit is //” CL | Inorganic clays of low to medium plasticity, gravely, sandy, or lean clays
zA —— lf
0, T ———
| More than half of less than 50% |'|';||H OL | Organic silts and organic clays of low plasticity |
| i L . R . ———— I
‘ material is smaller silts and clays l |J_l MH Inorg_anlc sﬂts,_{n:lt_:fceous or__c.lﬂo.rna_ceo%xi_sn_ty. _sons, elaftlc sn_ts__ |
| 7 . . -
| than No. 200 sieve i Liquid fimit s |/// CH || Inorganic clays of high plasticity, fat clays
| more than 50% -:/' - . B
z%%:| OH || Organic clays of medium to high plasticity, organic silts
!|:_ _! %| g 3 gn pi ty, org |
Highly organic soils W&J PT | Peat and other highly organic soils |
P —— — . JAAA — — - |
— - GRAIN SIZES - B
= — = = 7
Silts and Clays | . ___San_d" - Gravel B || Cobbles ‘ Boulders |
|| Fine  Medium _ Coarse Fine | Coarse . __‘ _ |
200 4 10 4 3/4" o "
US Standard Series Sieve Clear Square Openings
o S [ Clays & Plastic Silts | Strength ** | Blows/ft = |
iSands, Gravels, etc.| Blows/ft. * | Very Soft 0-0.25 | 0-2 |
i Very Loose | 0-4 Soft | 0.25-0.5 | 2-4
Loose 4-10 Firm I 0.5-1.0 | 4-8 ‘
Medium Dense 10-30 | Stiff | 1020 ‘ 816 |
| Dense 30-50 Very Stiff 2.0-4.0 ‘ 16-32 ‘
Very Dense Over 50 | Hard _|_ Over4.0 | Over32 |

* Number of blows of 140 Ib. hammer falling 30 inches to drive a 2 inch O.D. (1 3/8 in. |.D.) split spoon (ASTM D1586).
** Unconfined compressive strength in tons/s.f. as determined by laboratory testing or approximated by the Standard
Penetration Test (ASTM D1586), Pocket Penetrometer, Torvane, or visual observation.

Type of Samples:

I! Ring Sample N Standard Penetration Test I Shelby Tube @ Bulk (Bag) Sample

Drilling Notes:

1. Sampling and Blow Counts
Ring Sampler - Number of blows per foot of a 140 Ib. hammer falling 30 inches.
Standard Penetration Test - Number of blows per foot.
Shelby Tube - Three (3) inch nominal diameter tube hydraulically pushed.

2. P. P. = Pocket Penetrometer (tons/s.f.).

3. NR = No recovery.

4. GWT W = Ground Water Table observed @ specified time.

LANDMARK
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1 2 3 4 5 6 ( & 9 10 11 12 | 13 14 15 16 | 17 18 19 20 21 22 23 24
T
(2) NOM. VERT.
¢ ¢ (BAR5 'A)T WALLS 48 DIA LAP (l)ANOMAvE&TL'L (1) NOM. VERT R
#4 MIN, INTERSECTING BARS BARS AT S5 INTERSECTING BARS , -
SHALL MATCH HORIZ. | 27¢" MIN. TYP. (#4 MlNA.) SHALL MATCH HORIZ. ;Z "Db;TNL‘?‘fP (l?QRl\?lNA}T WALLS
/! FTG. REINF. TYP. 1 FTG. REINF. TYP. o : g
——l R . y s December 31,2022
ofz K \\\\\\/( BACK FILL Py y ,
Flp® > NS D /N / Y
= / N ONSINY ’ / /
goh A \///\///\ '-6" MIN. S (2) NOM. VERT. / / APPROVALS |
IR / \\\\ \\ | /
N | / o,
. / <z | /
. L L %% N / CORNER  2f¢| v CORNER R
A }\ —
ofF N E / — - ol —ote—— 3 s ) 5|oF
b <L|Z a
PIPE JIF - % S
N ot T )
= [ X 0
& J S \\ ' QN ¥ LB clr o p
7 N A y S % T . //
; /
- |z olE PE/ = ol #4 @ 12" O.C. Q
O DX #4 @ |2" NO EXCAVATION FOR PI 57 DIA LAP " <_(l z . 57 DIA LAP EA. WAY.
6" 6" ;EEE%HTZ’%RGIK}EEL TO FTG 2'-0" MIN. TYP. i: %% 2'-0" MIN. TYP. B OUGHENE L VERIFY SIZE & LOCATION W/
OoVG D 7
B MIN _\_/_ _ fg & A Jo JOINT MECHANICAL & ELECTRICAL o LR L
. ¥ _J CONTRACTOR —
PIPE SLEEVE NOTES: A EQUIP CONN — "
CONC. FILL TO BE IN PLACE . INSIDE DIAMETER OF PIPE SLEEVE TO BE 2" LARGER (2) NOM. VERT. \_ENDM%Z? SSQLZL (52/1 g?/j&vﬁiﬁs N\ VERTICAL PER MECH ¢ 34! CHAMFER,
SAME WIDTH AS FTG. AND FULL INTERSECTION (#4 MIN.) END INTERSECTION END 44 @ |2
WIDTH OF PIPE TRENCH 2. SLEEVES SHALL BE NON-CORROSIVE, FILL VOID —_— —_— 500 PSl CoN o, T7P.
W/ APPROVED SEALANT AT EA END. P00 PSI CONC \ yT
3. HOLES AND #3 HOLE REBAR SHALL BE PLACED AWAY DOUBLE CURTAIN SINGLE CURTAIN (= NE
FROM CMU EDGES A MIN. OF 2 HOLE DIAMETERS | |
CLEAR DISTANCE AWAY FROM EDGE. % N o= o
|
EPOXY SET W/ S [y —
S ALE CALE "HILTI" HIT HY-200
I'YPICAL PIPE THRU FOOTING NTo 1 T'YPICAL CONCRETE FOOTING AND WALL REBAR - PLAN VIEW NTo 2 | EsR31 B
EXISTING CONCRETE
NEW CONCRETE
" PER PLAN
w 1/8 MIN. FORM WITH "BURKE" PLASTIC 20" TYP 210" MIN WHERE SLAB OPENING N
POINT OF THE STEPPED ol A - - — DIMENSION (EITHER SIDE) [ NOTES:
ON THE PLAN ® O TANC D SO : OR SAWCUT WITHIN & HOURS DIMENBIONS ELebN IN l. CONTRACTOR SHALL POUR PADS SEPARATELY FROM FLOOR SLAB AT PADS
% 2 O k OF POUR £/o03 ON STRUCTURAL FLOOR.
48 DIA LAP 2| CURB OR STARTER N X ADJIACENT POURS MUST DIAMETER OF 2. EQUIPMENT ANCHORAGE EMBEDMENTS ARE UNIQUE TO EACH PIECE OF B
2'-0" MIN. “}é n WALL 5 R 1] BE MADE AT LEAST ROUND OPENING EQUIPMENT, AND ARE NOT SHOWN IN DETAIL ABOVE.
TYP. bl v |4 L =~ =~ & HOURS APART
REINFORCING SHALL MATG " < |0 .
FOUNDATION REINFORCING v 2 PLANCH Oly 2|5 ' A\
F ' RIS s WEAKENED PLANE JOINT / N
MIN. FOOTING DEPTH [§) W O %: (NP. ) EQ. | EQ. / \'\ N\ SCALE:
"D" MUST BE MAINTAINED Zq 4 | i U - Sy s B
-5 /V SPRAY W/ BOND BREAKE 3/4 EDGE EA. SIDE W/ A
9 |Bye CUT BACK COMPOUND AFTER FORMS ¥ /_ /6" RADIUS ST SLAB ON GRADE PER PLAN
i SPALL ARE REMOVED / /—#4xI2" DOWEL @ 16" OC. LR TSy #4 BAR @ 16" OC EA WAY UNO
= N J o P P\ CONCRETE SAND
- < ¥ y—or /A - < e " VAPOR BARRIER, SEE
= > - i SPECIFICATIONS
%0 = 3 N —) /O /) 0
= 5 % P < Lt 1L : \ // Py " N
£yd — | :4 SLOPE L8 8] N e T / ) — y 7 N
3 ADTH PER PLAN + 2 CONSTRUCTION JOINT £ 55 , v L Aﬂ/ / / ST
= , . . g - .
’ (MANDATORT MIN (C.J.) (SEE FOUNDATION PLANS FOR SPACING) TYP. © S A
5 , FORMWORK. UNLESS b #4 TYP , . S L A : .
NOTES: 3” CLR. FULLY FORMED) CONT. JOINT EDGE EA. SIDE W/ o, i ' L : S ~ 74
TYP. SEALANT 1/2" /4" RADIUS 3 - AT, <, n 3
|.  STEP FOOTING WHERE SHOWN ON PLANS, AND AS NOTES: o, . . , . ) o
1 y = P4 ] : ;
REQUIRED TO MAINTAIN MINIMUM FOOTING DEPTH #4x12" GREASED DOWEL @ 16" OC. ) PLAN VIEW - O S : AR >
BELOW GRADE, AND AS REQUIRED TO ACCOMMODATE 2x RISE, MIN. l.  FOUNDATION CONCRETE MAY BE PLACED DIRECTLY INTO NEAT EXCAVATIONS PROVIDED THE A I N I I I NN
PIPES PER TYP. PIPE TRENCH DETAILS FOUNDATION TRENCH WALLS ARE STABLE AS DETERMINED BY THE ARCHITECT (STRUCTURAL EXPANDION MATERIAL (GREASE ONE END ONLY) SLAB PE 3" - %%i%%&%%%%&%%&ﬁ%%%y
ENGINEER) SUBJECT TO THE APPROVAL OF DIVISION OF THE STATE ARCHITECT. IN SUCH N 7 3 PLAN //i\//y/g%mg@g%wg%mg%m%%%mggg
2 NOT USED CASE THE MINIMUM FORMWORK SHOWN ABOVE 1S MANDATORY TO INSURE CLEAN = ====er s < - %\W\W\W\W\WM
EXCAVATIONS IMMEDIATELY PRIOR TO THE PLACING OF CONCRETE. | Ea. § Ea. v R R B i A I oYy
2. FORMWORK ARE NOT PERMITTED WITHIN FOOTING SECTION, UNLESS FULLY FORMED. /2" MIN. (NOT ALL BARS SHORN | : A S S S I N N I NN NI
|, g" |, 8" |, FOR CLARITY) NN N\
3. STAKES ARE NOT PERMITTED WITHIN FOOTING SECTION. g % 7 -
EXPANSION JOINT X BNoNEERED A0,
(E.J.) I AND STRUCTURAL
B (FOUNDATION) NOTES (go1/
ALE: ALE: ALE: ALE: ALE:
T'YPICAL STEPPED FOOTING Ko 4 'YPICAL MIN. FORMWORK TS 5 T'YPICAL SLAB JOINTS RTo 6 TYPICAL OPENING IN SLAB ON GRADE TS 7 » TYPICAL BUILDING SLAB ON GRADE | i2* 8
X XY XY X X X X XY XY XXX XYY XXX YXYXYYYXYXYXYXYXYYXYXY \l
METAL STUD WALL PER PLAN H
(WHERE OCCURS)
. -
: S
1% AB @ FACE OR MINIMUM § .6
N PL @ |
oo X2 EMBED /B i WALL MIN WALLL  BoOLT EMBEDMENT MAX d G
UNO Q) THICKNESS PROJECTION N
/8 f .
@ NOTE 2 #4 x %ﬂ & 6" /2" 4" 4"
\ ‘@ 6" oc EE & 5/8" 41/2" 40 i
N/ 1:6 SLOPE |2 3/4|| S 4"
- *.? / /8" &" 5o % F
<~./ .............................................. \ 6 ."_V - - " - - E
N <\\/<\\/ S ” @
: o e KK e & &6 i
/ M // \// : :,14" an & B
N NN ;
TR :
#5 CONT. ’ > : Is
EQ. | EQ. T
! NOTES:
NOTES: '-0" MIN. . WHERE BOLTS ARE LOCATED AT TOP OF COLUMN OR AT FOOTING
ADDITIONAL 2" EMBEDMENT SHALL BE PROVIDED.
l.  SEE ‘E‘FOR ADD'L SLAB DEPRESSION DETAILS S d
\804/ 2. THIS DETAIL REPRESENTS MINIMUM REQUIREMENTS. VERIFY CONDITIONS anaers o INC.
/15 WITH PLANS AND OTHER PROJECT SPECIFIC DETAILS. . . .
2. VHERE GURB OCOIRS, SEE{G ) A Architecture/Engineering -
1102 INDUSTRY WAY, SUITE A
SCALE: SCALE: '
T'YPICAL DEPRESSED SLAB TS, 9 | TYPICAL CONCRETE AB EMBEDMENT NS 10 < EL CENTRO, CA 92243 B
CUUUUUS UV U U S U SU U USN 760 358 5440 FAX 760353 sa42
Project Title
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1 2 3 4 5 6 ( 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
f
WELD PATTERNN, 1 S >
(36/1) UNO s34 O
|, IILII
SIDE LAP CONN.
:‘:F,LAP /4 PER SCHEDULE Jo LWL A L
o \ O W e W A W A W A W/ 1 December 31,2022
[
T T v O APPROVALS
TYP. DECK. ATTACHVMENT TO
A PARALLEL SUPPORTS
TYP. DECK ATTACHMENT TO PERPENDICULAR SUPPORTS
NOTES:
I.  DECK SHALL BE PLACED OVER A MIN OF (3) SPAN WELD ALL 1
LENGTHS WHERE POSSIBLE FLUTE 34 QO "
PROVIDE GALY. 16 GA METAL LAP
2. TOP SEAM WELD: CLINCH FIRST TO GET CONTACT OF LIPS CLOSURE AS NECESSARY 5EE
BEFORE WELDING, | 1/2" LONG WELD MUST ENGAGE TOP DECK PER PLAN
DECK PROPERTIES oF NER LB /2T bene HELD SAGETO \805/ /’
I +5 -5
D:'E;'TH LE"T_?TH SAUCE y:glsigw INDET | NS)FT | IN3)FT CZEI\FEIC_‘I?ZN REMARKS A DRORING SRAEE BE oA $ - #
4. ALL PERPENDICULAR DECK PENETRATIONS GREATER
/2" | 36" | 20 | 23 0214 | 0230 | 0231 TSW @ 12 | VERCO HSB-36 THAN &7 SRALL BE REINE PER ‘ BM PER PLAN
2\ /3 /6 BM PER PLAN
5. SEE \gos/ \g05/ \go5/ FOR ADD'L REQUIREMENTS
6. ALL DECK SHALL BE "WERCO" (IAPMO ER-02[T) OR
APPROVED EQUAL, AND THE TYPES AND GAUGES SHALL
BE AS INDICATED ON THE PLANS. DECK TO BEAM
SCALE: SCALE: SCALE: SCALE:
'YPICAL ROOF DECK PROPERTIES AND WELDS NTS 1 | ROOF DECK LAP NTS 2 | ROOF DECK LAP NTo 3 | DETAIL NOT USED NTo 4
Ly A ) A " P NOTES:
7 /e | 172
I.  PLACE ANGLES ON TOP OF DECK.
| i — W 2. NOT USED
WHERE NO —— | i A T 2
WEBS ARE ~ | | |~ THIS IS 3. ANGLES MUST EXTEND (3) WEBS PAST THE OPENING.
CUT NoO T~ = . : — CONSIDERED
ADDL REINF D 1 TO BE A 4.  WHERE DIM 'A' IS GREATER THAN 4DI', 4D2' OR 32"
IS5 REQD L SINGLE WHICHEVER 1S LARGER, THEN THERE IS NO RESTRICTION ON
: : — _ | = {| | ' OPENING DIM B'
N — _ N [}
| g max | = B —] "O I i 5.  WHERE DIM 'B' 15 GREATER THAN 4'DI, 4D2' OR 32" 2
L ! o o WHICHEVER 1S LARGER, THEN THERE 15 NO RESTRICTION ON MIN
= = S = = DIM A WELD ALL
1 1 FLUTE s34 O
T - 6. WHERE DIM 'A' AND 'B' ARE LESS THAN 4'DI, 4D2' OR 32"
t i — — i i - WHICHEVER IS LARGER, THE OPENING GROUP WILL BE DECK PER PLAN
>0 i | > D CONSIDERED AS A SINGLE HOLE, AND MUST BE REINFORCED
- —— - AS REQUIRED FOR THE LARGER OPENING.
L L O '
— — = -
— . —
BEIAZERN || . T
PLAN BL
TP 1 | BM PER PLAN
N ||
1 1 WEBS OF
I i i I 7 THE METAL
— £ L1 DECK
| | N | |
L 13/4 x| 3/4 x 1/4
ES AND
PERPENDICULAR TO
DECK. FLUTE TYP
Ty SCALE: SCALE: SCALE:
TYP. SMALL OPENING IN W/ HOLES CUTTING NO MORE THAN (3) ADJ. WEBS - 'B’ TYPE DECK | & S5 | ROOF DECK WELDING NTo 6 | DETAIL NOT USED K75 7
L4x3x1/4"%0'-6" sn6" |/
ﬂ PROVIDE C4x5.4 AT PERIM ST PReR TYP OPENIRG
NOTES: TP s06" ) 2 OF BASE AT ROOF MTD .y
. FRAME OPENING IN DECK AS SHOWN WHERE SLEEVE OR GROUP OF SLEEVES CUTS D Aoal To FRME | i .
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\805/ T e —me===1 |i e
I I | | I I 3/16
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! AND UPDATED AS NEEDED.
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1/2" I 5u,||, | 1/2" DEPTH NUMBER DIAMETER TYPE
L SHEAR PLATE W 6x /4" 2 3/4" A325N /4" APPROVALS
| ‘ PER PLAN W B 4 2 3/4° AS25N /4" STIFFENER PLATE SCHEDULE
‘ / irA:ER W 1ox /4" 2 3/4" A325N /4" STIFFENER LD
L } \ ; PLATE o REMARKS
, A== W 12x /4 3 1/8 A325N /4 THICKNESS W
\Q\ © ¥ e W 14x 3/8" 3 /8" A325N /4" 3/16" 3/|16"
\ W 6% 3/8" 4 1/8" A325N 5/16" /4" 3/16"
W 18 3/8" 5 /8" A325N 5/16" 5/16" 3/l6"
A {aDES W 2Ix 3/8" 6 1/8" A325N 5/16" 3/8" 3/l6"
BM PER
PLAN W 24x 3/&" T /8" A325N 5/16" /2" 1/4"
— W 27x 3/8" & 1/8" A325N 3/8"
W 30x /2" q 1/8" A325N 3/8"
BEAM TO BEAM W 33x /2" lo 1/8" A325N 3/8"
Wox OR SMALLER W 36x /2" lo E A325N 16"
NOTES: <TYPICAL STIFFNER PL CONN e
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2. SPECIAL INSPECTION IS REQUIRED FOR HIGH STRENGTH BOLTS (A-325)
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KEYNOTES: KEYNOTES:
SPREAD FOOTING SCHEDULE o o @ @
SLAB CONTROL JOINT OR CONSTRUCTION JOINT L4x4x3/8& STEEL ANGLE LEDGER
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NO | SIZE |SPACNG| NO | SIZE |SPACING DECK - 1-1/2
(FD |4-0" x 4-0" | 2-0" |5T¢B| #5 |EQUAL|5T¢B| #5 |EQUAL| 10/5Xl (3) ROOF ACCESS HATCH PER PLAN
3_0" x 3-0" 2-0" 4T4B #5 EQUAL 4T4B #5 EGQUAL 10/5XI. (4) ROOF DRAIN - SEE ROOF PLAN FOR EXACT LOCATION
(B) DOOR / WINDOW EYEBROW
(6) cl2 x 2077 GHANNEL LEDGER
(7) coxe.2 CHANNEL CONTINUOUS CROSS TIES
C12x20.7 CHANNEL
WALL TYPES (4) (2) cl2x201 CHANNELS
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&' CMU WALL (1) coxi3 CHANNEL
= STUD WALL PER ARCHITECTURAL WITH 6" HIGH CONCRETE CURB {2) cloxis3 cHANNEL
(3) Wi4xse
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{5) Not usED
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STEEL DECK ACOUSTIC - I-1/2" /1
LEGEND: o o
DECK PLATE ANCHOR POINT FOR FALL RESTRAINT SYSTEM oz
CMU WALL ELEVATION W/ SHEET REFERENCED
_____ NOTES:
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————— . SEE SITE PLAN FOR BUILDING ORIENTATION.
) FLOOR DRAIN - SEE PLUMBING DRAWINGS
FLOOR DRAIN - SEE PLUN 2. SEE ARCHITECTURAL DRAWINGS FOR DIMENSIONS.
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WASTE AND VENT KEYNOTES: HOT AND COLD WATER KEYNOTES: PLUMBING ROOF PLAN KEYNOTES:
T @ S OR W UG (SIZE NOTED) - SEE PLUMBING SITE PLAN FOR CONTINUATION @ CW (SIZE NOTED) - SEE PLUMBING SITE PLAN FOR CONTINUATION @ MECHANICAL UNIT ON ROOF PER MECHANICAL DRAWINGS
@ 5 OR W BF - SLOPE I/4" PER FT MIN - SIZE NOTED @ SOV (BALL TYPE) IN YARD BOX WITH COVER MARKED "WATER" @ PROVIDE 3/4" TRAPPED ¢ VENTED CD CONNECTION TO MECHANICAL ww@
(3) 3" (UNO) VENT THROUGH ROOF - MAINTAIN MIN 10'-0" CLEAR TO HVAC UNIT (3) CHUP INWALL W/ SOV AND AP AT +48" AFF - SIZE NOTED (3) ROUTE 3/4" CD DOWN THRU ROOF FLASHING - SEAL SPACE BETWEEN
OSA INTAKE PIPE & FLASHING w/ NON-HARDENING WATERPROOF SEALANT
@ TRAP PRIMER W/ AP - ROUTE 1/2" SOFT COPPER CW B/F TO FLOOR DRAIN INLET
@ FLOOR SINK WITH INDIRECT WASTE FROM P-22 (3 COMP SINK) (NO JOINTS B/F) @ 3/4" (UNO) cD IN TRUSS/JOIST SPACE
(B) 2" WASTE TO DRINKING FOUNTAIN (B) CWIN JOIST SPACE - SIZE NOTED (B) CD DORMN IN WALL - DISCHARGE TO SINK TRAP OR MOP BASIN W/ AIR GAP
(&) 2" VENT FROM B/6 $UP THROUGH ROOF (&) INSULATED HW IN JOIST SPACE - SIZE NOTED (6) ROOF/OVERFLOW DRAIN PIPING - SIZE NOTED
S @ PROVIDE URINALS WITH A WALL CLEANOUT ABOVE THE FIXTURE @ INSULATED HWR IN JOIST SPACE - SIZE NOTED @ ROOF/OVERFLOW DRAIN PIPING DOWN - DISCHARGE TO GRADE
| 1/2" CW - (TYP @ WATER CLOSETS AND URINALS) 3/4" CIN UP FROM BELOW ROOF TO P-I& ABOVE ROOF - SEE HOT
AND COLD WATER PLAN FOR CONTINUATION
(4) 172" CW - (TTP @ LAVATORIES) ’<APPROVALS
1/2" I AND 1/2" HW - (TYP @ MOP BASINS AND SINKS)
@ /2" CIN TO WATER HEATER
R @ 3/4" CW TO HOSE BIBB
@ o w ar DIVISION 15
3/4" CIA UP IN WALL TO HOSE BIBB ABOVE ROOF - SEE PLUMBING ROOF PLAN e CONSULTING SERVICES, INC.
FOR CONTINUATION e 11180 Tur'quoise Circle
{B) CW HEADER IN WALL - SIZE NOTED é Devzgé’s)A B et
CIN DOWN IN WALL W/ SOV AT +48" AFF - SIZE NOTED EAX_(912;3©) 7;2-69421
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NOTES: NOTES: NOTES:
I.  FOR ALL PENETRATIONS THRU MASONRY - SLEEVE THRU WALL & SEAL ANNULAR . FOR ALL PENETRATIONS THRU MASONRY - SLEEVE THRU WALL & SEAL ANNULAR . FOR ALL PENETRATIONS THRU MASONRY - SLEEVE THRU WALL ¢ SEAL ANNULAR
SPACE w/ UL. LISTED FIRESTOP SEALANT PER ARCHITECTURAL DRAWINGS SPACE W/ NON-HARDENING SEALANT PER ARCHITECTURAL DRAWINGS. SPACE W/ NON-HARDENING SEALANT PER ARCHITECTURAL DRAWINGS.
O 2. ALL SENER AND WASTE PIPING SHALL SLOPE @ 1/4" PER FOOT MIN. 2. ALL CONDENSATE DRAINS SHALL BE INSULATED AND SLOPE @ I/8" PER FOOT MIN.
3. ALL ROOF/OVERFLOW DRAINS SHALL SLOPE @ I/8" PER FOOT MIN.
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