City of Cypress

Preliminary
Water Quality Management Plan
(PWQMP)

Project Name:
GCC CYPRESS BUILDING 3

Record Number:
WQMP 23-X
Prepared for:
GLC CYPRESS LLC.

5665 PLAZA DRIVE
CYPRESS, CA 90630
949-407-0118
Prepared on: September 20, 2023

Prepared by:
PBLA ENGINEERING, INC.
Engineer STEVEN D. LEVISEE Registration No. 45926
1809 E. DYER ROAD, SUITE 301
SANTA ANA, CA 92705
888-714-9642



Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

Project Owner’s Certification

WQMP Record No. WQMP 23-x Grading Permit No. GP - Pending

Tract/Parcel Map No. N/A Building Permit No. BS--Pending

SPR 2022-05
CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract) - 241-101-25
- PCL 2 LLA 2000-03

This Water Quality Management Plan (WQMP) has been prepared for GLC CYPRESS LLC by
PBLA ENGINEERING, INC. The WQMP is intended to comply with the requirements of the
local NPDES Stormwater Program requiring the preparation of the plan.

The undersigned, while it owns the subject property, is responsible for the implementation of
the provisions of this plan and will ensure that this plan is amended as appropriate to reflect
up-to-date conditions on the site consistent with the current Orange County Drainage Area
Management Plan (DAMP) and the intent of the non-point source NPDES Permit for Waste
Discharge Requirements for the County of Orange, Orange County Flood Control District and
the incorporated Cities of Orange County within the Santa Ana Region. Once the undersigned
transfers its interest in the property, its successors-in-interest shall bear the aforementioned
responsibility to implement and amend the WQMP. After approval, any changes to the site
plan will require resubmittal of an amended WOMP and approval by the City. An appropriate
number of approved and signed copies of this document shall be available on the subject site in
perpetuity.

Owner:

Title

Company | GLC CYPRESS LLC

Address | 3333 Michelson Drive, Suite 1050 Irvine, CA 92612

Email

Telephone # | 949-407-0118

Signature Date

GCC - CYPRESS, LLC. Owner’s Certification
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Project Engineer’s Certification

WQMP Record No. WQMP 23-x Grading Permit No. GP -Pending

Tract/Parcel Map No. N/A Building Permit No. BS-Pending

SPR 2022-05
CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract) 241-101-25
PCL 2 LLA 2000-03

I, STEVEN D. LEVISEE certify that this Water Quality Management Plan (WQMP) has been prepared under my
responsible charge and as the engineer of record, I have read and understood the requirements of the Regional Board
Order R8-2009-0030 as amended by Order No. R8-2010-0062, Section XII-B, the 2003 and 2007 Drainage Area
Management Plan (DAMP), the City of Cypress Local Implementation Plan (LIP), Section 13-23 of the City of Cypress
Municipal Code, and prepared this WQMP in compliance with all requirements thereto.
Furthermore, I attest that the WQMP for the development includes, but is not limited to the following;:
1) Prioritization of the use of Low Impact Development principles as follows:

a. Preserves natural features;

b. Minimizes runoff and reduces impervious surfaces;

c.  Utilizes infiltration of runoff as the method of pollutant treatment.

2) Incorporation of the applicable Routine Source and Structural Control BMPs as defined in the Drainage Area
Management Plan (DAMP).

3) Matching time of concentration, runoff, velocity, volume and hydrograph for a 2-year storm event, providing
no increase in downstream erosion and avoids downstream impacts to physical structures, aquatic and
riparian habitat.

4) Using alternative treatment controls (in lieu of standard) that meet the requirements of section 7.6.5 of the
DAMP, and are equally or more effective in pollutant reduction than comparable BMPs.

Additionally, this WQMP contains information that:

1) Describes the long-term operation and maintenance requirements for structural and Treatment Control BMPs.

2) Identifies the entity or employees that will be responsible for long-term operation, maintenance, repair and
or replacement of the structural and Treatment Control BMPs, and the training that qualifies such entity or
employees to operate and maintain the BMPs.

3) Describes the recordkeeping requirements and contains a copy of the forms to be used in conducting

maintenance and inspection activities.
4) Describes the mechanism for funding the long-term operation and maintenance of all structural and
Treatment Control BMPs.

Engineer: g F’rE SS 2
Name | STEVEN D. LEVISEE R = ‘og,
Company | PBLA ENGINEERING, INC. R\ LN A\
Email | STEVEL@PBLA .BIZ [[&/& ‘%\%
) mia
Telephone # | 888-714-9642 EXT. 2001 '®&  No.45926 &
7 L lad " 1o_21_ | //
yZa — : EXP. 12-31-24 |m/
P - — /) @ /)
/Al At AT g A \ N/
Signature /7% - Date | 8/23/23 &/
L

Registered Engineer’s Seal

GCC — CYPRESS, LLC. Engineer’s Certification
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Water Quality Management Plan (WQMP)
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SectionI Discretionary Permit(s) and
Water Quality Conditions

Provide discretionary permit and water quality information. Refer to Section 2.1 in the Technical
Guidance Document (IGD) available from the Orange County Stormwater Program (ocwatersheds.com).

Project Infomation

Permit/ Application No. =~ WQMP 23-x Tract/Parcel Map No. N/A

Additional Information/

PLAZA DRIVE at DOUGLAS DRIVE - APN 241-101-25
Comments:

Water Quality Conditions

Water Quality
Conditions (list
verbatim)

Will be provided in Final WQMP

Watershed-Based Plan Conditions

Provide applicable
conditions from watershed
- based plans including
WIHMPs and TMDLS.

Anaheim Bay / Huntington Harbor Watershed - Bolsa Chica Channel

WHIMPS: None
TDML: None Listed

GCC CYPRESS LLC Section |
128-11- CYPRESS - PWQMP - Report.docx Page 4
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Section II Project Description
II.1 Project Description

Provide a detailed project description including;:
e Project areas;
e Design elements;
e A general description not broken down by drainage management areas (DMAs).

Include attributes relevant to determining applicable source controls. Refer to Section 2.2 in the TGD
for information that must be included in the project description.

Description of Proposed Project

DEVELOPMENT CATEGORY #8 - All significant redevelopment projects,
where significant redevelopment is defined as the addition or replacement of
5,000 or more square feet of impervious surface on an already developed site.
: Redevelopment does not include routine maintenance activities that are
conducted to maintain original line and grade, hydraulic capacity, original

Development Category purpose of the facility, or emergency redevelopment activity required to protect

(Verbatim from WQMP): public health and safety.

: If the redevelopment results in the addition or replacement of less than 50
percent of the impervious area on-site and the existing development was not

: subject to WQMP requirement, the numeric sizing criteria discussed in Section
7.11-2.0 only applies to the addition or replacement area. If the addition or
replacement accounts for 50 percent or more of the impervious area, the Project

: WQMP requirements apply to the entire development.

Project Area (ft2): 354,584 SF Number of Dwelling Units: 0 SIC Code: 4225

- The project entails select areas of demolition including the existing office

building, existing curb, gutter, pavement and landscaping. existing utilities to

the extent that they will interfere with the proposed project. The total site

> entails 8.45 acres.

The proposed project will construct 1 concrete tilt industrial building along

with site improvements such as truck courts, drive aisles, parking, sidewalks,
Narrative Project Description: : anq trash enclosures. Paving material for truck operations as well as

automobile drives and parking will likely be entirely concrete. This buildings

are speculative at this time so exact uses are not known; however, the buildings

> are typical of a logistics type of use. There will be no food preparation, cooking,

or eating areas external to the buildings. Loading docks are designed as “dock

high” and paving will be concrete. No materials are anticipated to be stored

: external to the buildings. Activity external to the building will be limited to

GLC CYPRESS LLC. Section III
128-11- CYPRESS - PWQMP - Report.docx Page 5
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.................................................... TR E A Eea R e e e R RR R e AR e E AR R AR R R R E AR AR R RR AR R R R EERRRNRRRRERRRRErRRERRnR R
: trucking operations, trailer storage, automobile driving & parking, There will

i be no vehicle or equipment maintenance or washing/cleaning. There will be
no fueling operations at this site.

i Landscaping will be drought tolerant plantings w/ drip system irrigation and
will comply with City requirements.

i The existing onsite storm drain will be removed.

.................................................... S
: Pervious : Impervious

29718SF 8% o 338276SF i 9%

: The current drainage pattern for the existing site drains generally from the
existing building and drains in all directions to the perimeter, then is to various
i area drains and catch basins in the project parking lot area. flows are then
conveyed with storm drains to a main storm drain system in the southern
parking lot eventually connecting to an existing storm drain that comes from

i Plaza Drive and drains to the west in south side of the proposed parking area.

i The proposed drainage pattern will remain effectively the same by starting at
the buildings and sheet flowing to the perimeter. Inlets and storm drains will
convey runoff to a proposed underground storge box in the south-westerly
i parking lot area.
Drainage Hydrodynamic separators will be installed just upstream of each connection to
Patterns/Connections i the underground storage box to serv as pre-treatment before flows enter the
storage system. These units remove large trash, debris and sediments to help
i reduce maintenance efforts for the storage system.
The underground storage chamber will be a cast-in-place reinforced concrete
box (RCB) and will capture the DCV for the project. That DCV will then be
{ pumped to a Modular Wetlands Unit(s) for treatment and discharged to the
existing storm drain system. any overflow in excess of the DCV will be directed
i to the existing storm drain in the southern parking lot. Once the DCV is
captured in the underground storage system, any excess flows will bypass the
i underground storage and be diverted directly to the existing storm drain
system. Bypass will occur due to the storage system will be full, and storm

! flows will continue to the outlet as the invert of the underground system will

GCC CYPRESS LLC. Section III
128-11- CYPRESS - PWQMP - Report.docx Page 6



Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

i be set to the soffit of the underground array. See the “Overflow and MWU

Schematic” on the WQMP Site Plan.

I1.2 Potential Stormwater Pollutants

Determine and list expected stormwater pollutants based on land uses and site activities. Refer to
Section 2.2.2 and Table 2.1 in the TGD for guidance.

Pollutants of Concern

Circle One:
E=Expected to

Pollutant be of concern Additional Information and Comments

N=Not Expected
to be of concern

Suspended-Solid/ Sediment N

Nutrients

Heavy Metals

Pathogens (Bacteria/ Virus)

Pesticides

Oil and Grease

Toxic Organic Compounds

Trash and Debris

GCC CYPRESS LLC. Section III
128-11- CYPRESS - PWQMP - Report.docx Page 7



Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

I1.3 Hydrologic Conditions of Concern

Determine if streams located downstream from the project area are determined to be potentially
susceptible to hydromodification impacts. Refer to Section 2.2.3.1 in the TGD for NOC.

[ ] No - Show map

X] Yes - Describe applicable hydrologic conditions of concern below. Refer to Section 2.2.3 in the
TGD.

The site is tributary to Bolsa Chica Channel which has sections that are not concrete lined.

Existing vs Developed condition 2yr-24 hour storm analysis was performed utilizing the TR-55 hydrology
program. The developed condition does not increase the storm volume or the Time of Concentration.

The calculations are based on analyzing the entire area of development and any tributary areas in both existing
and developed states. The TR-55 output is provided in the Attachments.

The Runoff volume for the existing (Vexist) and developed (Veror) condition are equal, therefore Vprop / Vixist

is <1.05. The runoff volume difference (A) [2YR, 24HR] between the existing and developed states equals zero.
The Design Capture Volume determined using the 85™ Percentile Storm event equals 0.6 ac-ft. Therefore
runoff A[2YR, 24HR] is not greater than 8sth Percentile Storm (DCV). The Time of Concentration for the
existing (Tcexist) and developed (Tcprop) condition are 0.132 and 0.100, respectively, therefore Tcprop / Tcrxist is
<1.05. As a result of the runoff volume and time of concentration being managed to meet these criteria, HCOC
are mitigated.

GCC CYPRESS LLC. Section III
128-11- CYPRESS - PWQMP - Report.docx Page 8



Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

I1.4 Post Development Drainage Characteristics
Describe post development drainage characteristics. Refer to Section 2.2.4 in the TGD.

Generally, the Site will maintain a very similar drainage pattern as the existing condition. The site
will drain toward the perimeter and runoff will be directed to U/G storage. The ultimate discharge
from the Site will be to the same Storm Drain as the existing condition. The existing storm drain
outlets from the Site at the Southwest corner of the Site near the proposed driveway at Plaza Dr.

The proposed LID BMPs are limited to Biotreatment utilizing underground detention and
treatment via Modular Wetlands Unit(s). A Hydrodynamic Separator will be utilized as pre-
treatment for storm water entering the underground system.

The storm drain is tributary to the Bolsa Chica Channel, which in turn drains to the Anaheim
Bay / Huntington Harbor and the Pacific Ocean.

II.5 Property Ownership/Management

Describe property ownership/management. Refer to Section 2.2.5 in the TGD.

OWNER: GLC CYPRESS LLC will perform all maintenance and repair functions for all proposed BMPs and
general site maintenance.

Person responsible for maintenance:

Mr. Bryant Mork

3333 Michelson Dr

Suite 1050

Irvine, CA 92612
Bryant.mork@goodman.com
949.407.0100

There is no intent to transfer any responsibility to any other entity, POA or agency.

GCC CYPRESS LLC. Section III
128-11- CYPRESS - PWQMP - Report.docx Page 9



Water Quality Management Plan (WQMP)
GLC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

Section III  Site Description

III.1 Physical Setting

Fill out table with relevant information. Refer to Section 2.3.1 in the TGD.

Planning Area/

. McDonnell Center Specific Plan
Community Name

5665 PLAZA DRIVE
Location/ Address

CYPRESS, CA 90630

Land Use PC-3 PLANNED COMMUNITY ZONE

Zoning PC-3 PLANNED COMMUNITY ZONE

Acreage 8.45 ac - ENTIRE PARCEL

Predominant Soil Type B

IIT.2 Site Characteristics

Fill out table with relevant information and include information regarding BMP sizing, suitability, and
feasibility, as applicable. Refer to Section 2.3.2 in the TGD.

Precipitation Zone 0.85

. The project site is currently being used as an office facility with site parking,

- drive aisle, and landscape improvements typical of these type of

developments. The building is currently unoccupied. The site drains
Topography  generally in all directions to the perimeter. Existing pavement slopes

~ within the existing site are generally between 0.5% to approximately 3%.

_ Elevations of the site range between 34 to 38. There are no environmentally
 sensitive areas in the area of the project or near the site.

The current drainage pattern for the existing site is generally in all
directions to the perimeter, then is to various area drains and catch basins in
the project parking lot area. Flows are then piped to a main storm drain

Drainage . . : -
) system in the southern parking lot eventually connecting to an existing
Patterns/Connections .
drain in plaza dr.
The proposed drainage pattern will remain effectively the same and will
capture the majority of the project area by flowing to underground storm
GLC CYPRESS LLC. Section III
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Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

drain by way of proposed curbs and gutters. These drains will connect to
underground storage box to capture dcv for the project. That dcv will then
be treated with a modular a wetlands unit and discharged to the existing
storm drain system. Any overflow in excess of the dcv will be directed to
the existing storm drain in the southern parking lot.

Soil Type, Geology, and
Infiltration Properties

Artificial fill soils were encountered beneath the pavements at all boring
locations, extending from depths of 2% to 7+ feet below ground surface. The
fill soils generally consist of loose to medium

Dense silty fine sands and fine sands with variable medium to coarse sand
and clay content. The fill soils possess a disturbed and mottled appearance,
resulting in their classification as artificial fill.

Site Characteristics (continued)

Hydrogeologic
(Groundwater) Conditions

Free water was encountered during the drilling at all boring locations.
Water was encountered at depths between 6 and 9%+ feet below existing
site grades. A delayed groundwater measurement

Was taken at boring no. B-2 about, 52 hours after the augers were
withdrawn from the boring. At this time, free water was measured within
the open borehole at a depth of 72+ feet below the existing ground surface.

Geotechnical Conditions
(relevant to infiltration)

Mounded seasonally high groundwater conditions exist onsite. Due to the
high groundwater, the use of infiltration BMPs is not feasible.

As part of the geotechnical report research, they reviewed available
groundwater data in order to determine the historic high groundwater level
for the site. The primary reference used to determine the historic
groundwater depths in this area is the California geological survey (cgs)
open file report 98-10, the seismic hazard zone report for the Los Alamitos
7.5-minute quadrangle, which indicates that the historic high groundwater
level for the site was about 10 feet below the ground surface. Recent water
level data was obtained from the California state water resources control
board, Geotracker, website, https:/ / geotracker.waterboards.ca.gov/. Three
monitoring wells on record are located 1,600+ northeast of the site. Water
level readings within these monitoring wells indicate a high groundwater
level of 6'2+ feet below the ground surface in September 2004.

Off-Site Drainage

There is no run-on into the project area.

Utility and Infrastructure
Information

All existing utilities within the re-construction area will be removed.

GCC CYPRESS LLC.

Section III
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Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

III.3 Watershed Description

Fill out table with relevant information and include information regarding BMP sizing, suitability,
and feasibility, as applicable. Refer to Section 2.3.3 in the TGD.

Receiving Waters

BOLSA CHICA CHANNEL / ANAHEIM BAY-HUNTINGTON HARBOR /
PACIFIC OCEAN

303(d) Listed Impairments

Bolsa Chica Channel:
Ammonia (Unionized) (73788), pH (77494), Indicator Bacteria (77714)

Huntington Harbor:
Chlordane (68183), Copper (68882), PCBs (Polychlorinated biphenyls)
(70200), Toxicity (76729), Lead (80431), Indicator Bacteria (97909)

Anaheim Bay:
Nickel (69290), Toxicity (69325), PCBs (Polychlorinated biphenyls) (78840)

Applicable TMDLs

NONE

Pollutants of Concern for
the Project

Suspended-Solid/ Sediment
Nutrients

Heavy Metals

Pathogens (Bacteria/Virus)
Pesticides

Oil and Grease

Toxic Organic Compounds
Trash and Debris

Environmentally Sensitive
and Special Biological
Significant Areas

NONE

GCC CYPRESS LLC.

Section III
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Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

Section IV Best Management Practices (BMPs)

IV.1 Project Performance Criteria

Describe project performance criteria. Several steps must be followed in order to determine what
performance criteria will apply to a project. These steps include:

o If the project has an approved WIHMP or equivalent, then any watershed specific criteria
must be used and the project can evaluate participation in the approved regional or sub-
regional opportunities. The local Permittee planning or NPDES staff should be consulted
regarding the existence of an approved WIHMP or equivalent.

e Determine applicable hydromodification control performance criteria. Refer to Section 7.1I-
2.4.2.2 of the Model WQMP.

e Determine applicable LID performance criteria. Refer to Section 7.1I-2.4.3 of the Model WQMP.

e Determine applicable treatment control BMP performance criteria. Refer to Section 7.11-3.2.2 of
the Model WQMP.

e Calculate the LID design storm capture volume for the project. Refer to Section 7.11-2.4.3 of the
Model WQMP.

(NOC Permit Area only) Is there an approved WIHMP or equivalent
for the project area that includes more stringent LID feasibility
criteria or if there are opportunities identified for implementing LID
on regional or sub-regional basis?

If yes, describe WIHMP
feasibility criteria or
regional/sub-regional LID
opportunities.

GCC CYPRESS LLC.
128-11- CYPRESS - PWQMP - Report.docx Page 13



Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

Project Performance Criteria (continued)

If HCOC exists,
list applicable
hydromodification
control
performance
criteria (Section
7.11-2.4.2.2 in
MWQMP)

HCOC is a concern for the Bolsa Chica Channel. Attachment H provides pre-
developed and developed condition hydrology calculations for the 2 hour storm
event.

The Runoff volume for the existing (Vexist) and developed (Verop) condition are
equal, therefore Vprop / Vixist is < 1.05. The runoff volume difference (A) [2YR, 24HR]
between the existing and developed states equals zero. The Design Capture Volume
determined using the 85™ Percentile Storm event equals 0.6 ac-ft. Therefore runoff
A[2YR, 24HR] is not greater than 8sth Percentile Storm (DCV). The Time of
Concentration for the existing (Tcexist) and developed (Tcprop) condition are 0.132
and o0.100, respectively, therefore Tcprop / Tcexist is <1.05. As a result of the runoff
volume and time of concentration being managed to meet these criteria, HCOC are
mitigated.

List applicable LID
performance
criteria (Section
7.11-2.4.3 from
MWQMP)

Priority projects must infiltrate, harvest and use, evapotranspire, or biotreat/biofilter,
the 8sth percentile, 24-hour storm event (design capture volume).

List applicable
treatment control
BMP performance
criteria (Section
7.11-3.2.2 from
MWQMP)

Calculate LID
design storm
capture volume
for Project.

GCC CYPRESS LLC.

128-11- CYPRESS - PWQMP - Report.docx

25,766 cu-Ft Total - See DCV Worksheets In Attachments For Individual DMA
DCV
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Water Quality Management Plan (WQMP)
GLC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

IV.2. SITE DESIGN AND DRAINAGE PLAN

Describe site design and drainage plan including
e A narrative of site design practices utilized or rationale for not using practices;
e A narrative of how site is designed to allow BMPs to be incorporated to the MEP
e A table of DMA characteristics and list of LID BMPs proposed in each DMA.
e Reference to the WQMP plot plan.
e Calculation of Design Capture Volume (DCV) for each drainage area.
e A listing of GIS coordinates for LID and Treatment Control BMPs (unless not required by
local jurisdiction).
Refer to Section 2.4.2 in the TGD.

Due to the high and seasonally mounded groundwater, traditional infiltration BMPs are not feasible for this
project.

Site design will incorporate capture and treat BMPs. A cast-in-place RCB storage box or approved equal will
separate the storm water runoff from the existing high ground water.

The total site area is 8.45 acres, and the entirety of the site is tributary to the underground storage and
treatment system. and will be 92% impervious in the developed condition. The area will sheet flow to area
catch basins and be directed to underground storage.

Pre-treatment to capture debris and pollutants before entering the collection system will be accomplished with
Hydrodynamic Separators prior to stormwater entering the underground storage system.

The DCV calculations are given in the attachments and is 25,766 cu-ft. total.

The DCV will be treated by pumping the stored volume though a Proprietary Biotreatment System in
accordance with Fact Sheet BIO-7 (Modular Wetlands Unit) to treat the volume within 48 hrs.

GLC CYPRESS LLC.
128-11- CYPRESS - PWQMP - Report.docx Page 15



Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

IV.3 LID BMP SELECTION AND PROJECT CONFORMANCE ANALYSIS

Each sub-section below documents that the proposed design features conform to the applicable
project performance criteria via check boxes, tables, calculations, narratives, and/or references to
worksheets. Refer to Section 2.4.2.3 in the TGD for selecting LID BMPs and Section 2.4.3 in the TGD for

conducting conformance analysis with project performance criteria.

IV.3.1 Hydrologic Source Controls

If required HSCs are included, fill out applicable check box forms. If the retention criteria are

otherwise met with other LID BMPs, include a statement indicating HSCs not required.

Name

Included?

Localized on-lot infiltration

Impervious area dispersion (e.g. roof top
disconnection)

Street trees (canopy interception)

Residential rain barrels (not actively managed)

Green roofs/Brown roofs

Blue roofs

Impervious area reduction (e.g. permeable
pavers, site design)

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

o000 gd ogooo Oodg

Retention met with the proposed storage / biotreatment system - HSCs not required

GCC CYPRESS LLC.
128-11- CYPRESS - PWQMP - Report.docx
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Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

IV.3.2 Infiltration BMPs

Identify infiltration BMPs to be used in project. If design volume cannot be met state why BMPs
cannot be met.

Name Included?

Bioretention without underdrains

Rain gardens

Porous landscaping

Infiltration planters

Retention swales

Infiltration trenches

Infiltration basins

Drywells

Subsurface infiltration galleries

I French drains

Permeable asphalt

Permeable concrete

Permeable concrete pavers

Other:

Ooogogodaoooooog

Other:

Show calculations below to demonstrate if the LID Design Strom Capture Volume can be met with
infiltration BMPs. If not document how much can be met with infiltration and document why it is
not feasible to meet the full volume with infiltration BMPs.

Infiltration BMPs cannot be used due to high and mounded groundwater. Infiltration BMPs can
only be considered if mounded groundwater elevations are at least 10 feet below the bottom
elevation of infiltration system. Per the Geotechnical Investigation Report, Ground water is well
above any proposed infiltration system. Raising the site elevations to attain elevation conducive
to infiltration was studied and was found to be not feasible. See soils report for documentation,
and Worksheet I in the Attachments.

Proposed design is to capture the required DCV, treat with Proprietary Biotreatment and release.

Please see the following Attachments:
C - DCV Calculations

D - Groundwater Feasibility

GCC CYPRESS LLC.
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IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, describe any
evapotranspiration, rainwater harvesting BMPs. - NONE - See worksheet “]” in Appendix

Name

Included?

All HSCs; See Section 1V.3.1

Surface-based infiltration BMPs

Biotreatment BMPs

Above-ground cisterns and basins

Underground detention

Other:

Other:

Other:

Oo0000gddd

Show calculations below to demonstrate if the LID Design Strom Capture Volume can be met with

evapotranspiration, rainwater harvesting BMPs in combination with infiltration BMPs. If not

document how much can be met with either infiltration BMPs, evapotranspiration, rainwater

harvesting BMPs, or a combination, and document why it is not feasible to meet the full volume

with either of these BMPs categories.

These BMPs are not feasible as indicated on Worksheet “]” in the Appendix

GCC CYPRESS LLC.
128-11- CYPRESS - PWQMP - Report.docx
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IV.3.4 Biotreatment BMPs

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, and/or
evapotranspiration and rainwater harvesting BMPs, describe biotreatment BMPs. Include sections
for selection, suitability, sizing, and infeasibility, as applicable.

Name Included?

Bioretention with underdrains

Stormwater planter boxes with underdrains

Rain gardens with underdrains

Constructed wetlands

Vegetated swales

Vegetated filter strips

Proprietary vegetated biotreatment systems

Wet extended detention basin

Dry extended detention basins

Other:

OoO00XOOOOOQo

Other:

Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with
infiltration, evapotranspiration, rainwater harvesting and/or biotreatment BMPs. If not document
how much can be met with either infiltration BMPs, evapotranspiration, rainwater harvesting
BMPs, or a combination, and document why it is not feasible to meet the full volume with either of
these BMPs categories.

1. PRETREATMENT | Stormwater enters the pretreatment chamber where total suspended solids settle, and trash
and debris are contained within the chamber. Stormwater then travels through the pretreatment filter boxes that
provide additional treatment.

2. BIOFILTRATION | As water enters the biofiltration chamber, it fills the void space in the chamber’s perimeter.
Horizontal forces push the water inward through the biofiltration media, where nutrients and metals are
captured. Modular Wetlands System (BIO-7) is a proprietary Vegetated Biotreatment System that will be specified
for this Project.

The treated water then enters the drain pipe downstream of the Modular Wetlands System to be discharged.

3. DISCHARGE | The specially designed vertical drain pipe and orifice control plate control the flow of water

through

the media to a level lower than the media’s capacity, ensuring media effectiveness. The water then enters the
horizontal drain pipe to be discharged.

4. BYPASS | During peak flows, an internal weir in the side-by-side configuration allows high flows to bypass
treatment, eliminating flooding and the need for a separate bypass structure. Bypass is not provided in the end-to
end configuration.

GCC CYPRESS LLC.
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IV.3.5 Hydromodification Control BMPs

Describe hydromodification control BMPs. See Section 5 TGD. Include sections for selection,
suitability, sizing, and infeasibility, as applicable. Detail compliance with Prior Conditions of
Approval. - N/A

Hydromodification Control BMPs

BMP Name BMP Description

IV.3.6 Regional/Sub-Regional LID BMPs

Describe regional/sub-regional LID BMPs in which the project will participate. Refer to Section 7.11-
2.4.3.2 of the Model WQMP.

Regional/Sub-Regional LID BMPs

IV.3.7 Treatment Control BMPs

Treatment control BMPs can only be considered if the project conformance analysis indicates that it is not
feasible to retain the full design capture volume with LID BMPs. Describe treatment control BMPs including
sections for selection, sizing, and infeasibility, as applicable.

‘ Treatment Control BMPs \

GCC CYPRESS LLC.
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BMP Name

BMP Description

Inlet Filters (AbTech Ultra Urban - Filter CO for
curb opening, and Ultra Urban - Filter DI for
graded basins)

Catch Basin inserts for pre-treatment upstream of U/G storage

Hydrodynamic Separator (ADS Barracuda Max
Model S4)

Barracuda HDS units will be placed upstream of u/g storage

entrances.

GCC CYPRESS LLC.
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IV.3.8 Non-structural Source Control BMPs

Fill out non-structural source control check box forms or provide a brief narrative explaining if non-
structural source controls were not used.

Non-Structural Source Control BMPs

Check One . )
Identifier ot If not applicable, state brief

reason
Included Applicable

Education for Property Owners,
Tenants and Occupants

Common Area Landscape
Management

Title 22 CCR Compliance (How
development will comply)

Spec Building - Exact use

Spec Building - Exact use
unknown

Underground Storage Tank
Compliance

Hazardous Materials Disclosure NO HAZARDOUS
Compliance MATERIALS WILL BE USED

Street Sweeping Private Streets and
Parking Lots

]
X

Retail Gasoline Outlets NONE PROPOSED

GCC CYPRESS LLC.
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IV.3.9 Structural Source Control BMPs

Fill out structural source control check box forms or provide a brief narrative explaining if
Structural source controls were not used.

Structural Source Control BMPs

Check One ) )
Identifier Name Mot If not applicable, state brief

reason
Included Applicable

Provide storm drain system stenciling X H
and signage

Design and construct outdoor material
storage areas to reduce pollution ] X NONE PROPOSED
introduction

Design and construct trash and waste
storage areas to reduce pollution
introduction

Use efficient irrigation systems &
landscape design, water conservation,
smart controllers, and source control

O

Protect slopes and channels and

E PROPOSED
provide energy dissipation NON OPOS

Incorporate requirements applicable to
individual priority project categories
(from SDRWQCB NPDES Permit)

NONE PROPOSED

Dock areas

Maintenance bays NONE PROPOSED

Vehicle wash areas NONE PROPOSED

Outdoor processing areas NONE PROPOSED

Equipment wash areas NONE PROPOSED

NONE PROPOSED

Fueling areas

Hillside landscaping NONE PROPOSED

Wash water control for food

NONE PROPOSED
preparation areas

O OggoogooXx O
N XK KXO K| X

NONE PROPOSED

Community car wash racks

GCC CYPRESS LLC.
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IV.4 ALTERNATIVE COMPLIANCE PLAN (IF APPLICABLE)
IV.4.1 Water Quality Credits

Determine if water quality credits are applicable for the project. Refer to Section 3.1 of the Model
WQMP for description of credits and Appendix V1 of the TGD for calculation methods for applying water
quality credits.

Description of Proposed Project

Project Types that Qualify for Water Quality Credits (Select all that apply):

[ IRedevelopment [ |Brownfield redevelopment, meaning ] Higher density development projects which
projects that reduce the redevelopment, expansion, or reuse of real include two distinct categories (credits can only
overall impervious property which may be complicated by the be taken for one category): those with more than
footprint of the project presence or potential presence of hazardous seven units per acre of development (lower credit
site. substances, pollutants or contaminants, and allowance); vertical density developments, for
which have the potential to contribute to example, those with a Floor to Area Ratio (FAR)
adverse ground or surface WQ if not of 2 or those having more than 18 units per acre
redeveloped. (greater credit allowance).

[] Mixed use development, such as a [] Transit-oriented developments, such as a mixed [] Redevelopment
combination of residential, commercial, use residential or commercial area designed to projects in an established
industrial, office, institutional, or other land maximize access to public transportation; similar to historic district, historic
uses which incorporate design principles above criterion, but where the development center is | preservation area, or
that can demonstrate environmental benefits | within one half mile of a mass transit center (e.g. bus, | similar significant city
that would not be realized through single rail, light rail or commuter train station). Such area including core City
use projects (e.g. reduced vehicle trip traffic | projects would not be able to take credit for both Center areas (to be

with the potential to reduce sources of water | categories, but may have greater credit assigned defined through

or air pollution). mapping).

] [] Live-work developments, a []In-fill projects, the

[IDevelopments with O Developments variety of developments designed | conversion of empty lots

dedication of undeveloped
portions to parks,
preservation areas and

in historic to support residential and and other underused
Developments

. . districts or vocational needs together - spaces into more
in a city center

area historic similar to criteria to mixed use beneficially used spaces,
other pervious uses. preservation development; would not be able such as residential or

areas. to take credit for both categories. commercial areas.

Calculation of

Water Quality . . ) )
Credits Project does not qualify for Water Quality Credits

(if applicable)

GCC CYPRESS LLC.
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IV.4.2 Alternative Compliance Plan Information

Describe an alternative compliance plan (if applicable). Include alternative compliance obligations

(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.11
3.0 in the WQMP.

GCC CYPRESS LLC.
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Section V

Inspection/Maintenance

Responsibility for BMPs

Fill out information in table below. Prepare and attach an Operation and Maintenance Plan.

Identify the mechanism through which BMPs will be maintained. Inspection and maintenance

records must be kept for a minimum of five years for inspection by the regulatory agencies. Refer to
Section 7.11 4.0 in the Model WQMP. Include the costs of installation and maintenance of all structural post
construction BMPs.

BMP Inspection/Maintenance

BMP Reponsible Inspection/ Maintenance Minimum
Party(s) Activities Required Frequency
of
Activities
Education for GLC Cypress, Educational materials will be provided to tenants, including Tenants will be
Property LLC brochures and restrictions to reduce pollutants from reaching provided with
Owners, the storm drain system. Examples include tips for pet care, these materials
Tenants and household tips, and proper household hazardous waste disposal. by the property
Occupants Additional materials are available through the County of Orange management
Stormwater Program website prior to
(http://ocwatersheds.com/PublicEd/) and the California occupancy, and
Stormwater Quality Association’s (CASQA) BMP Handbooks periodically
(http://www.casqa.org/resources/bmphandbooks). thereafter. Refer
to Section VII for
a list of materials
available and
attached to this
WQMP.
Activity GLC Cypress, The Owner/HOA shall develop ongoing activity restrictions that Ongoing
Restrictions LLC include those that have the potential to create adverse impacts
on water quality. Activities include, but are not limited to:
handling and disposal of contaminants, fertilizer and pesticide
application restrictions, litter control and pick-up, and vehicle or
equipment repair and maintenance in non-designated areas, as
well as any other activities that may potentially contribute to
water pollution.
GLC CYPRESS LLC
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BMP GLC Cypress, Maintenance of structural BMPs implemented at the project site Ongoing
Maintenance LLC shall be performed at the frequency prescribed in this WQMP
(Appendix D). Records of inspections and BMP maintenance shall
be kept by the Owner/HOA and shall be available for review
upon request.
Common Area GLC Cypress, Maintenance shall be consistent with City requirements. Monthly
Landscape LLC Fertilizer and/or pesticide usage shall be consistent with County
Management Management Guidelines for Use of Fertilizers (OC DAMP Section
5.5) as well as local requirements. Maintenance includes
mowing, weeding, and debris removal on a weekly basis.
Trimming, replanting, and replacement of mulch shall be
performed on an as-needed basis to prevent exposure of erodible
surfaces. Trimmings, clippings, and other landscape wastes shall
be properly disposed of in accordance with local regulations.
Materials temporarily stockpiled during maintenance activities
shall be placed away from water courses and storm drain inlets.
Common Area GLC Cypress, The Owner will be responsible for performing trash pickup and WeeKly or as
Litter Control LLC sweeping of littered common areas. Responsibilities will also necessary
include noting improper disposal materials by the public and
reporting such violations for investigation.
Employee GLC Cypress, All employees and any contractors will require training to ensure Annually
Training LLC that employees are aware of maintenance activities that may
result in pollutants reaching the storm drain. Training will
include, but not be limited to, spill cleanup procedures, proper
waste disposal, housekeeping practices, etc.
Housekeeping GLC Cypress, Inspect loading dock for litter, spills, broken Quarterly
of Loading LLC containers, and broken containers. Remove litter and
Docks debris and sweep docking area. Check that loading
dock is covered and isolated with no run-on or run-off
to other areas or the storm drain system. Repair,
redesign, regrade, etc. to correct deficiencies. If spills of
hazardous materials occur, clean up spill, but prevent
wash water from entering storm drain system.
Design and GLC Cypress, Sweep trash area at least once per week and before Weekly
construct trash LLC October 1st each year. Maintain area clean of trash
and waste and debris at all times.
storage areas to
reduce
pollution
introduction

GLC CYPRESS LLC
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Common Area GLC Cypress, On-site catch basin inlets and other drainage facilities shall be Must be
Catch Basin LLC inspected at least once per year, prior to the start of the rainy inspected and
Inspection season (October 1st). Inlets and other facilities shall be cleaned cleaned as
when the sump is 40% full and annually at a minimum. needed prior to
October 1 of each
year (Beginning
of rainy season)
Street GLC Cypress, Streets, parking areas and alleyways within the Quarterly
Sweeping LLC project shall be swept at a minimum frequency
Private Streets quarterly as well as once per year prior to the storm
and Parking season, no later than October 1 each year.
Lots
Provide Storm GLC Cypress, On-site storm drain stencils shall be inspected for Annually
Drain System LLC legibility, at minimum, once prior to the storm
StenC"ing and season, no later than October 1 each year. Those
Signage determined to be illegible will be re-stenciled as soon
as possible.
Modular GLC Cypress, The Modular Wetland units shall be maintained in accordance Must be
Wetlands LLC with manufacturer’s specifications. The system shall be inspected and
inspected at a minimum of once every six months, prior to the cleaned as
start of the rainy season (October 1) each year, and after major needed prior to
storm events. October 1 of each
Typical maintenance includes: year (Beginning
= Removing trash & debris from the catch basin screening filter of rainy season)
(by hand). and
= Removal of sediment and solids in the settlement chamber Inspection should
(vacuum truck). be made twice
= Replacement of the BioMediaGREENTM filter cartridge and per calendar year
drain-down filter (if equipped)
= Trim plants within the wetland chamber as needed in
conjunction with routine landscape
maintenance activities. No fertilizer shall be used.
= Wetland chamber should be inspected during rain events to
verify flow through the system. If little to no flow is observed
from the lower valve or orifice plate, the wetland media may
require replacement.
Underground GLC Cypress, Inspect system via the maintenance port for Must be
Storage LLC infiltration of collected runoff after major rain events inspected and
System and at least semi-annually, once prior to the rainy cleaned as
(RCB) season and once after the rainy season. Ensure that needed prior to

facility drains within 48 hours. Should drawdown
times get significantly reduced due to sediment buildup,

flush system by injecting high pressure water via

October 1 of each

year (Beginning

GLC CYPRESS LLC

128-11- CYPRESS - PWQMP - Report.docx

Page 28



Water Quality Management Plan (WQMP)
GLC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

the maintenance port and remove sediment laden of rainy season)
water via sump pump. and
Inspection should
be made twice
per calendar year
Hydrodynamic GLC Cypress, Typical maintenance includes inspecting the system at Must be
Separator LLC a minimum of once every six months. The cleaning inspected and
(ADS and debris removal maintenance from the settling cleaned as
Barracuda chamber a minimum of once year and replacement needed prior to
Max) of hydrocarbon booms once a year. The procedure is October 1 of each
easily done with the use of any standard vacuum year (Beginning
truck. Media shall be replaced when it has become of rainy season)
75% clogged, typically once per year at a minimum. and
Inspection should
be made twice
per calendar year
Storm Drain GLC Cypress, Proper operation and inspection would include the following: Must be
Ejector Pump LLC 1) Automatic operation of the system by float activation. One inspected and
System - pump starting at lead on levels, second pump starting at high cleaned as
Primary & level conditions; manual operation by use of the selector needed prior to
Secondary switches. October 1 of each
2) Inspect floats for proper elevation and for proper movement. year (Beginning
Correct any obstructions. of rainy season)
3) Check incoming power for proper voltage. Check voltage at and
motor connections. Inspection should
4) Check amperage of each motor. be made twice
5) Hose down lift station to clean the walls of the wet well, per calendar year
pumps and floats.
Notes:

1) Rainy season begins October 1 of each year.

2) Annual budget for maintenance is approximately $12,000/yr
3) U/G storage system will be emptied within 48 hours after any given rain event, thereby
minimizing vector potential.
4) In the event of a pump failure, O.C. Vector Control (714) 971-2421 shall be contacted if
underground storage volume cannot be emptied withing 48 hours after the end of any given rain

event.

GLC CYPRESS LLC
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Section VI Site Plan and Drainage Plan

VI.1 SITE PLAN AND DRAINAGE PLAN
Include a site plan and drainage plan sheet set containing the following minimum information:

e Project location

e Site boundary

¢ Land uses and land covers, as applicable

e Suitability / feasibility constraints

e Structural BMP locations with GPS coordinates in decimal degrees (DD) format
e Drainage delineations and flow information

e Drainage connections

e BMP details

VI.2 ELECTRONIC DATA SUBMITTAL

The minimum requirement is to provide submittal of PDF exhibits in addition to hard copies after
approval. Format must not require specialized software to open.

If the local jurisdiction requires specialized electronic document formats (CAD, GIS) to be
submitted, this section will be used to describe the contents (e.g., layering, nomenclature,
georeferencing, etc.) of these documents so that they may be interpreted efficiently and accurately.

Site Specific Details:

1) WQMP Site Plan

2) Modular Wetlands System Details
3) Storm Drain Pump System Details
4) Hydrodynamic Separator Details
5) Inlet Filter Details

6) Trench Drain Details

GCC CYPRESS LLC. Section VII
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WQMP SITE PLAN

GCC CYPRESS LLC. Section VII
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"EXIST SD

SUMP MH & PUMP
<_|:|_<g/

OVERFLOW AND MWU SCHEMATIC

NTS

NOTE: PUMP AND MWU ARE SIZED TO PROVIDE 72 GPM TO
EMPTY THE U/G STORAGE VOLUME WITHIN 48 HOURS

SEE SHEET 2 FOR DETAILS

TO OCEAN”

NOTE: ALL CATCH BASIN
INLETS SHALL BE STENCILED

WITH "NO DUMPING—DRAINS

7R

S
s 70 0%

STENCIL DETAIL

NOTE: ALL INLETS SHALL BE FITTED WITH AN
APPROPRIATE INLET FILTER AND AFFIXED WITH A
STENCIL PER DETAIL ABOVE —7 EA

DMA "A” DATA

TOTAL AREA TRIBUTARY TO TREATMENT

= 367,994 SF (8.45 AC)

ROOF AREA: 186,245 SF
PAVED AREA: 152,031 SF

ONSITE LANDSCAPE: 29,718 SF
0.920 IMPERVIOUS RATIO

DESIGN CAPTURE VOLUME:
= 25,766 CF

NON—STRUCTURAL BMPS

PROPERTY OWNER EDUCATION
ACTIVITY RESTRICTIONS

COMMON AREA LANDSCAPE MAINTENANCE
BMP MAINTENANCE

LOCAL INDUSTRIAL PERMIT COMPLIANCE
SPILL CONTINGENCY PLAN

UNIFORM FIRE CODE IMPLEMENTATION

PROJECT DATA:

COMMON AREA LITTER CONTROL
EMPLOYEE TRAINING

ACTIVITY RESTRICTIONS

HOUSEKEEPING OF LOADING DOCKS
COMMON AREA CATCH BASIN INSPECTION
PARKING LOT SWEEPING

EXISTING SITE AREA = 354,584 SF (8.14 AC)
ADDED BY LOT LINE ADJ = 13,410 SF (0.31 AC)
TOTAL SITE AREA = 367,994 (8.45 AC)

CURRENT USE: OFFICE / INDUSTRIAL
PROPOSED USE:LIGHT INDUSTRIAL

WATERSHED:

SANTA ANA REGION

BOLSA CHICA CHANNEL
HUNTINGTON HARBOR

ANAHEIM BAY
PACIFIC OCEAN

LEGEND

STRUCTURAL / TREATMENT BMPS

—— UNDERGROUND STORM WATER STORAGE SYSTEM
(CAPACITY = 25,766 CF)

——PROPOSED DROUGHT TOLERANT LANDSCAPING
WITHIN DMA "A”

—— COVERED TRASH ENCLOSURE AREA

——HYDRO DYNAMIC SEPARATOR (HDS)
(ADS BARRACUDA MAX)

— STENCIL & INLET FILTER

e mm —DMA LIMITS

SD PROPOSED STORM DRAIN SYSTEM

-

—SURFACE FLOW DIRECTION

Sep 20 2023

>
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SITE SPECIFIC DATA

PROJECT NUMBER

PROJECT NAME

PROJECT LOCATION

STRUCTURE ID

PATENTED PERIMETER
VOID AREA

VERTICAL UNDERDRAIN

MANIFOLD

TREATMENT REQUIRED

VOLUME BASED (CF)

FLOW BASED (CFS)

TREATMENT HGL AVAILABLE (FT)

PEAK BYPASS REQUIRED (CFS) -

IF APPLICABLE

|

e

FIPE DATA

LE

MATERIAL

DIAMETER

INLET PIPE 1

— PVC 8"

INLET PIPE 2 N/A N/A N/A

OUTLET FIPE

-——- pVC 8"

PRETREATMENT | BIOFILTRATION DISCHARGE

RiM ELEVATION

1-1"

SURFACE LOAD

PARKWAY OPEN PLANTER PARKWAY

FRAME & COVER

3 FA 830" N/A 2 FA 824"

WETLANDMEDIA VOLUME (CY) 160

WETLANOMEDIA DELIVERY METHOD

PER CONTRACT

ORIFICE SIZF (DIA. INCHES) 160

NOTES:

INSTALLATION NOTES

i

CONTRACTOR 1O PROVIDE ALL LADOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURERS CONTRACT.

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS.
ALL PIFES MUST BE FLUSH WITH INSIDE SURFACE OF CONCRETE. IE IN
(PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF OUTFLOW PIPE
MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. ALL GAPS
AROUND PIPES SHALL BE SEALED WATER TIGHT WITH A NON-SHRINK
GROUT PER MANUFACTURERS STANDARD CONNECTION DETAIL AND SHALL
MEET OR EXCEED REGIONAL PIPE CONNECTION STANDARDS.
CONTRACTOR TO SUPFPLY AND INSTALL ALL EXTERNAL CONNECTING g"

\-D.-‘M'H DOWN LINE
PLAN VIEW

VEGETATION

MEDA

PLANT ESTABLISHMENT

0-

8'-0"

9'-0"

LEFT END VIEW

RIM/FG

ADS°® Barracuda™

The Barracuda Max is market-changing stormwater quality technology. This high-performance vortex
hydrodynamic separator is designed to remove total suspended solids in order to protect our precious receiving
waters. The Barracuda Max is also an outstanding value that offers multiple pipe configurations, and quick
installation. The “Max” version of the Barracuda is built on the base platform of the original ADS Barracuda with
improved removal efficiencies and installation components.

Features Benefits

« Single manhole design « Internal components are in stock for quick delivery
+ No elevation loss between the inlet and outlet « The S3, 54, S6, and S8 can be installed in a standard

Barrucuda Specification

Materials and Design

+ Concrete Structures: Designed for H-20 traffic loading and applicable soil loads or
as otherwise determined by a Licensed Professional Engineer. The materials and
structural design of the devices shall be per ASTM C857 and ASTM C858.

+ 36" (900 mm) and 48" (1200 mm) HP Manhole Structures: Made from an impact modified
copolymer polypropylene meeting the material requirements of ASTM F2764. The eccentric
cone reducer shall be manufactured from polyethylene material meeting ASTM D3350 cell class
213320C. Gaskets shall be made of material meeting the requirements of ASTM F477.

» Separator internals shall be substantially constructed of stainless steel, polyethylene
or other thermoplastic material approved by the manufacturer.

Performance
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PIPES.

CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE
DRIP OR SPRAY IRRIGATION REQUIRED ON ALL UNITS WITH VEGETATION.
CONTRACTOR RESPONSIBLE FOR CONTACTING MODULAR WETLANDS FOR
ACTIVATION OF UNIT. MANUFACTURES WARRANTY IS VOID WITH OUT
PROPER ACTIVATION BY A MODULAR WETLANDS REPRESENTATIVE.

GENERAL NOTES
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MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.
ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO

CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT MANUFACTURER.
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STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL

Variable inlet/outlet angle configurations (not just
180 degree orientation)

Internal bypass for inline installation (where
applicable)

Revolutionary, patent-pending “teeth” mitigate
turbulence in the sump area to prevent re-
suspension of captured contaminants and an added
deflector plate and bowl extension enhance the
unit’'s removal capabilities

36” (900 mm), 48” (1200 m), 72” (1800 m), and
96" (2400 m) precast manhole, respectively
The S3 & S4 can be provided factory installed
within a 36” (900 mm) and 48” (1200 mm) ADS
HP manhole and delivered to the jobsite

The Barracuda Max “teeth” and deflector
plate apparatus are fabricated and desighed
for quick and easy field assembly

Designed for easy maintenance using a
vacuum truck or similar equipment.
Inspection and maintenance are performed
from the surface with no confined space entry

+ The stormwater treatment unit shall be an inline unit capable of conveying 100% of the design peak
flow. If peak flow rates exceed maximum hydraulic rate, the unit shall be installed offline.

* The Barracuda Max unit shall be designed to remove at least 80% of the suspended solids on an annual
aggregate removal basis. Said removal shall be based on full-scale third party testing using CK-110
media gradation or equivalent and 300 mg/L influent concentration. Said full scale testing shall have
included sediment capture based on actual total mass collected by the stormwater treatment unit.

The Barracuda Max unit shall be designed to remove at least 50% of TSS using a media mix with d, =75 micron
and 200 mg/L influent concentration.

The Barracuda Max unit shall be designed to remove at least 50% of TSS per current NJDEP/NJCAT
HDS protocol.

+ The stormwater treatment unit internals shall consist of (1) separator cone assembly, and (1) sump assembly,

which includes the “teeth”.

53

sS4 48" (1200 mm)  1.52 CFS (43.0 L/s) 1.52 CFS (43.0L/s)
S6 72" (1800 mm)  3.40 CFS (96.3 L/s) 3.42 CFS (96.8 L/s)
58 96" (2400 mm)  6.08 CFS (172.2 L/s) 6.08 CFS (172.2 L/s)

36" (900 mm)

* Peak bypass flows are dependent on final design

Installation

Installation of the stormwater treatment unit(s) shall be performed per manufacturer’s
installation instructions. Such instructions can be obtained by calling Advanced
Drainage Systems at 800-821-6710 or by logging on to www.adspipe.com.

//IADS,
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0.85 CFS (24.1 L/s) 0.86 CFS (24.1 L/s)
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Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

MODULAR WETLANDS SYSTEM DETAILS

GCC CYPRESS LLC. Section VII
128-11- CYPRESS - PWQMP - Report.docx Page 32
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SITE SPECIFIC DATA

PROJECT NUMBER

PROJECT NAME

PROJECT LOCATION

STRUCTURE ID

TREATMENT REQUIRED

VOLUME BASED (CF)

FLOW BASED (CFS)

TREATMENT HGL AVAILABLE (FT)

PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE

PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1 ———= PVC 8"
INLET PIPE 2 N/A N/A N/A
OUTLET PIPE ———= PVC 8"

PRETREATMENT | BIOFILTRATION DISCHARGE
RIM ELEVATION ———= ———= -———=
SURFACE LOAD PARKWAY OPEN PIANTER PARKWAY
FRAME & COVER| 3 FA 830" N/A 2 FA 924"
WETLANDMEDIA VOLUME (CY) 6D
WETLANDMEDIA DELIVERY METHOD PER CONTRACT
ORIFICE SIZE (DIA. INCHES) 18D

NOTES:

INSTALLATION NOTES

1. CONTRACTOR TO PROVIDE ALL [ABOR, EQUIPMENT, MATERIALS AND

PATENTED PERIMETER

VOID AREA

WETLANDMEDIA [
BED

VERTICAL UNDERDRAIN
MANIFOLD

p .__§

INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURERS CONTRACT.
2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS.
3. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF CONCRETE. IE IN

(PIPES CANNOT INTRUDE BEYOND FLUSH).

MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. ALL GAPS
AROUND PIPES SHALL BE SEALED WATER TIGHT WITH A NON-SHRINK

GROUT PER MANUFACTURERS STANDARD CONNECTION DETAIL AND SHALL
MEET OR EXCEED REGIONAL PIPE CONNECTION STANDARDS.

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING g”

PIPES.

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS,
MANHOLES, AND HATCHES. CONTRACTOR 10 GROUT ALL MANHOLES AND
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE.

6. DRIP OR SPRAY IRRIGATION REQUIRED ON ALL UNITS WITH VEGETATION.

7. CONTRACTOR RESPONSIBLE FOR CONTACTING MODULAR WETLANDS FOR
ACTIVATION OF UNIT.  MANUFACTURES WARRANTY IS VOID WITH OUT
PROPER ACTIVATION BY A MODULAR WETLANDS REPRESENTATIVE.

GENERAL NOTES
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1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO
CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT MANUFACTURER.

ELEVATION VIEW

RIGHT END VIEW

TREATMENT FLOW (CFS) 0.693
OPERATING HEAD (FT) 3.4
PRETREATMENT LOADING RATE (GPM/SF) 2.0
WETLAND MEDIA LOADING RATE (GPM/SF) 1.0

THE PRODUCT DESCRIBED MAY BE
PROTECTED BY ONE OR MORE OF

THE FOLLOWING US PATENTS:

7,425,262; 7,470,362, 7,674,378;

8,303,816; RELATED FOREIGN

PATENTS OR OTHER PATENTS PENDING

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE
PROPERTY OF MODULAR WETLANDS SYSTEMS. ANY
REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF MODULAR WETLANDS SYSTEMS IS PROHIBITED.
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Water Quality Management Plan (WQMP)
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ADS’ Barracuda’ Concrete

ADS Barracuda Max & Barracuda S4, S6, S8 Concrete Installation Guide

This installation guide is reference for installing the Barracuda Max S4, S6, S8 Water Quality Units into a precast
concrete structure in the field.

S -V A\

(2) A/C Stainless Steel (2) B/D Stainless Steel
(1) Center Funnel Extender Tooth Set Tooth Set

i

(1) Barracuda Max
Plastic Funnel

LLER |
L L L |
(4) Stainless Steel Funnel . (16) Concrete Anchor
Mounting Flanges {fRkallafiCansea| Yax 24"
1 s
L L L L
(4) Stainless Steel Funnel . (16) Concrete Anchor
Mounting Flanges {3) Rall of Canseal Yax 2"
(ARARARY e
(8) Stainless Steel Funnel . (22) Concrete Anchor
e ret P (4) Roll of Conseal Y x 2%"

Please check that all components are on site. Below is a list of tools that may be required for installation.

o 1/4" Diameter Carbide Tipped o Hammer Drill for Concrete (Fits the o Ladder that will extend to

Concrete Bit 1/4" Diameter Concrete Drill Bit) bottom of the structure
o Standard Electrical or Battery o 7/16" Driver or deep socket for o Safety Glasses
Operated Dirill installation of provided %" o Hard Hat
o Adjustable Wrench Concrete Wedge Anchors o Protective Gloves
o Marker for writing on o Hammer o Site Drawings
the concrete wall o Level o ADS Design Layout

/m adspipe.com

1-800-821-6710



Installation Instructions (These directions assume the manhole base and riser have been
assembled, but that the top slab/cone has not been set).

*Do not insert the inlet or outlet pipes until after the Barracuda Max internals have
been installed. If pipes must be inserted in advance, the pipes should not protrude into
the structure as they will interfere with installation of the bowl.

1.

Install mounting flanges for the Barracuda Max plastic funnel. These flanges need
to be installed at the same height, as indicated by model in Table 1. For example,
the anchor holes for S4 flanges should be drilled 77" (1925 mm) from the sump
floor. S4 and S6 models have four flanges and they need to be evenly spaced at 12,
3,6, and 9 o’clock positions. S8 funnels require eight flanges that also need to be
evenly spaced (i.e., forty-five degrees on a circle) around the inside of the manhole.
This flange points are typically located in the third manhole section from the sump
and also contain the pipe openings for the Barracuda Max unit. Use the same
anchor procedure as you will when mounting the teeth (see step #4 below), using
the %" (6.25 mm) concrete drill bit to drill 1%" (31.25 mm) deep holes. Do not over
drill the depth of the anchors. Lightly hammer the anchors in place and use locking
nuts to firmly secure the flanges (Figure 1).

. Next, mount the four sets of teeth vertically inside the manhole sump. Using the

engineer’s plans or the ADS layout, determine the correct orientation for the plastic
funnel outlet hole in relation to the outlet pipe (Figures 2 and 5). The first set of
teeth (marked as “A” on the teeth part) will be mounted under the center of the
outlet hole from the Bowl. Mark that location with a plumb vertical line, this will
serve as the “12 o’ clock” landmark in the manhole (Figure 3). Repeat this process
to mark lines at the 3, 6, and 9 o’ clock positions for a total of four.

. Each kit includes four sets of teeth. Two of these sets are stamped with the letters A

and C. The other two sets are stamped B and D. The ADS shop drawing layout will
label the teeth letters and all designs will be the A/B configuration (Figure 5). You
will install each set of teeth in the correct location, with the indicated letter facing up
(Figure 4). See Table 1 for the correct elevation for the top anchor location of each
tooth set, measured from the sump floor for each Barracuda Max Unit. The teeth
anchors are all at the same elevation. For example, for an S4 Barracuda the top
anchor of an A or B indicated set of teeth will be 60" (1500 mm) off the sump floor.
Mark the top anchor elevations on each of your four vertical lines (Figure 3), noting
that A and B sets of teeth will be at the same height.

Figure 4

OUTLET PIPE =\

INLETPIPE  ~ 7 eXd
~. 3 \

Figure 1

Figure 2

Figure 5

adspipe.com
1-800-821-6710



4. To fasten the sets of the teeth to the manhole, use the %" concrete drill bit and drill
holes approximately 1%"” (31.25 mm) deep at your marked top anchor locations. Do
not over drill into the concrete wall. Using a hammer, lightly tap the concrete
anchors into the drilled holes (Figure 4). Hang the tooth set on the top anchor with
the correct letter facing up and use a locking nut to loosely secure the tooth set to
the wall (do not fully tighten the locking nut at this point). With the set of teeth
hanging from the top anchor, line up and mark the bottom anchor location and drill
the hole. Then hammer the bottom anchor in place and secure the teeth with a lock
nut. Use an adjustable or socket wrench to tighten all the top and bottom locking
nuts, except for the top nut on the outlet set of teeth (see step #5 below for the
deflector plate installation, which will share the top anchor post), so that the teeth
are firmly secured to the wall.

5. To attach the deflector plate to the concrete manhole you will use the exit tooth’s
top concrete anchor and share that linking point with the center tab of the deflector
plate. Place the center tab of the deflector plate over the anchor bolt “post” on the
outlet set of teeth and hand tighten the nut. Ideally, the plate will be held in place
by this center point. Mark the location of the additional mounting tabs for the
deflector plate while holding the plate relatively level. All deflector plate concrete
anchors will be at the same elevation as the top tooth linking points and the
anchors will be installed like the description in step #4. Once the two outer
deflector plate linking points have been located, the installer can draw a vertical line
and measure the exact location corresponding to the “high” teeth anchoring
elevation. Once the deflector plate concrete anchors are installed tighten the nuts
to complete the fastening of the deflector plate to the wall of the structure. See
Figure 6 to show this more clearly.

6. Lower the plastic funnel into the structure (Figure 7), orienting the weir and outlet
hole as depicted in the ADS layout (as identified in step 1). S6 and S8 units have
eyebolts threaded holes on the top of the funnel to assist in lifting, and the eyebolts
are provided in the equipment kit. If the eyebolts are misplaced, S6 units have %" (9
mm) -16 threads and S8 units utilize %2” (12 mm) -13 threads. After the bowl is in
place, install the center funnel extender through the hole and seat it until the tabs
of the extender touch the bowl itself (Figure 8). This is a friction-based attachment
and no fasteners are needed.

7. Next, you'll use Conseal to fill any gaps around the funnel. S6 and S8 units are
provided with a metal funnel plug. This plug is placed in the funnel opening for
worker safety and must be utilized ANYTIME SOMEONE ENTERS THE STRUCTURE.
Unroll the Conseal and wedge it between the funnel and manhole to create a seal
(Figure 9). Conseal should also be used to seal between the vertical edges of the
weir wall and the manhole. The plastic funnel can expand with high temperature.
Install the funnel during cooler parts of the day, or keep the funnel shaded until
installation can mitigate fitment issues. Once the Conseal is installed, the internal
component installation is complete. The funnel plug may be discarded (if
applicable), and the top slab can be set. If the application calls for a grated inlet,
orient the slab so the grate is above the inlet (large bowl) side of the plastic funnel.

For maintenance details, please refer to the Barracuda Max Maintenance Manual. If
the application requires a trash rack or oil boom, reference the appropriate
supplementary installation instructions.

/IADS,

Figure 6

Figure 8

it

Figure 9
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Table 1

Top Anchor Elevation from Sump Floor . " "
(A and B tooth indication) 60" (1270 mm) 68" (1475 mm) 90” (1880 mm)

Funnel Flange Anchor Elevation from

Sump Floor
Note: Distances can be +/- 1-2 inches (25-50 mm) from these locations for the A, and B teeth, but flange elevations should be adhered to as much as possible and
can only be lowered a maximum of 1 inch (25 mm) from these values listed above.

This guide is intended for field installations of Barracuda Max S4, S6, and S8 water quality units into precast manholes. For pre-casters installing internal
components prior to job site delivery, contact ADS for possible modifications to component elevations.

77" (1960 mm) 77" (1960 mm) 127" (3220 mm)

adspipe.com
1-800-821-6710
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Barracuda® Max™
& Barracuda

One of Barracuda’s advantages is the ease of maintenance. Like any system that collects pollutants, the
Barracuda must be maintained for continued effectiveness. Maintenance is a simple procedure performed
using a vacuum truck or similar equipment. The systems were designed to minimize the volume of water
removed during routine maintenance, reducing disposal costs.

Contractors can access the pollutants stored in the manhole through the manhole cover. This allows them
to gain vacuum hose access to the bottom of the manhole to remove sediment and trash. There is no
confined space entry necessary for inspection or maintenance.

The entire maintenance procedure typically takes 2 to 4 hours, depending on the system'’s size, the captured
material, and the vacuum truck’s capacity.

Local regulations may apply to the maintenance procedure. Safe and legal disposal of pollutants is the
responsibility of the maintenance contractor. Maintenance should be performed only by a qualified
contractor.

Inspection and Cleaning Cycle

Periodic inspection is needed to determine the need for and frequency of maintenance. You should begin
inspecting as soon as construction is complete and then on an annual basis. Typically, the system needs to
be cleaned every 1-3 years.

Excessive oils, fuels or sediments may reduce the maintenance cycle. Periodic inspection is important.

Determining When to Clean

To determine the sediment depth, the maintenance contractor should lower a stadia rod into the
manhole until it contacts the top of the captured sediment and mark that spot on the rod. Then push
the probe through to the bottom of the sump and mark that spot to determine sediment depth.

Maintenance should occur when the sediment has reached the levels indicated in the Storage
Capacity Chart.

" 1-800-821-6710



Barracuda Storage Capacities

NJDEP Sediment

Manhole Total System Treatment Standard Sediment Capacity (50% of
Diameter Volume Chamber Capacity Capacity (20" depth) pacity y
in.(mm)  Gallons (Liters) Gallons (Liters) Yards? (meters3) standard depth)
: Yards3 (meters?)
S3 36 (900) 264 (999) 212 (803) 0.44 (0.34) 0.22(0.17)
S4 48 (1200) 665 (2517) 564 (2135) 0.78(0.60) 0.39(0.30)
S5 60 (1500) 1040 (3937) 881 (3335) 1.21(0.93) 0.61(0.47)
S6 72 (1800) 1497 (5667) 1269 (4804) 1.75(1.34) 0.88(0.67)
S8 96 (2400) 4196 (15884) 3835 (14517) 3.10(2.37) 1.55(1.19)
S10 120 (3000) 7976 (30192) 7496 (28375) 4.85(3.71) 2.43(1.86)

Maintenance Instructions

Figure 1

1. Remove the manhole cover to provide access to the
pollutant storage. Pollutants are stored in the sump, below
the bowl assembly visible from the surface. Access this area
through the 8” (200 mm), 10" (250 mm), 15" (375 mm) or
20" (500 mm) diameter access cylinder.

2. Use avacuum truck or other similar equipment to remove
all water, debris, oils and sediment. See figure 1.

VAC TRUCK

3. Use a high pressure hose to clean the manhole of all the

HOSE
remaining sediment and debris. Then, use the vacuum truck BOWL
to remove the water.
4. Fill the cleaned manhole with water until the level reaches ACCESS
the invert of the outlet pipe. CYLINDER
SUMP

Replace the manhole cover.

Dispose of the polluted water, oils, sediment and trash at an

approved facility. SEDIMENT

a. Local regulations prohibit the discharge of solid
material into the sanitary system. Check with the
local sewer authority for authority to discharge the
liquid.

b. Some localities treat the pollutants as leachate. Check with local regulators about disposal
requirements.

c. Additional local regulations may apply to the maintenance procedure.

/m adspipe.com
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Ultra-Urban® Filter Chester DI

CATCH BASIN STORMWATER FILTRATION FOR DROP INLET (DI)

The UUF Chester Dl is a stainless-
steel version of AbTech’s UUF series.
With a 20-year warranty, it serves as a
long-term solution for stormwater catch-
basin filtration. In addition to removing
trash, debris, and sediment, by
including a SmartPak® the unit will also
remove fine sediment (TSS) and a wide
range of other harmful and dissolved
contaminates.

Water Boards

4110 N Scottsdale Rd #235, Scottsdale, AZ 85251

Tel: 480.874.4000 Email: info@abtechindustries.com
Website: www.abtechindustries.com

AbTech

* Made from 304 stainless-steel

* 20-year warranty

* Full Trash Capture Certified by
California Water Board

* Upgradeable for emerging regulatory
needs

» Simple installation, inspection and
maintenance

« Will extend the maintenance interval
for downstream BMPs like rain-
gardens, bio-filtration, and detention
facilities

By including Smart Sponge media

(SmartPak®), the UUF Chester DI

can also remove up to:

* 80% Total Petroleum
Hydrocarbons (TPH)

* 80% Total Suspended Solids (TSS)

* 95% Total Phosphorus (Particulate
and Dissolved)

» Total Metals (Particulate and
Dissolved)

» Coliform bacteria redcution is
possible with Smart Sponge Plus
media*

» Catch-basins and storm drains

* Roadways, highways, and streets

» Parking lots, structures and garages
» Airports and ports

* Fueling and transportation depots

» Commercial and industrial facilities
* Residential areas

* Watersheds and recreational areas

The Leader in Stormwater Purification


mailto:info@abtechindustries.com
http://www.abtechindustries.com/

Ultra-Urban® Filter Chester DI l\bTech

CATCH BASIN STORMWATER FILTRATION FOR DROP INLET (DI)

Hook and Chain
Mounting system to
secure UUF in place

Bypass / :

Air gap used for high
flow bypass; large rain events
travel unimpeded as intended

/Ké‘ ‘ Material

304 Stainless Steel filter
box with 20-year warranty

Mounting Collar

/ A customizable

- stainless-steel collar for
attaching the filter box

SmartPak®
Designed with Smart
Sponge for various

pollutants of concern

» Easyinstallation, inspection and

ProductCode Size :
maintenance
DI1212N 12" x 12" x 19" » Can be cleaned from surface by hand
or vacuum
DI1212H 127 x 12" x 11" .
X2 x * O&M manual available upon request
DI1414N 14" x 14" x 19" » Filter media disposal/recycling
DI1414H 14" x 14" x 11 options N
o Waste-to-Energy Facilities
DI1616N 16” x 16” x 19” o CementKilns
DI1616H 16" x 16" x 11" o Landfills (passes EPATCLP)
DI2020N 20” x 20" x 19”
DI2020H 20" x 20" x 117
DI2814N 28" x14” x 19"
DI2814H 28" x 14" x 11”
DI3216N 32" x 16" x 19" w
DI3216H 32" x16” x 117 N
Othersizes available upon request. Water BO&I’dS

Tel: 480.874.4000 Email: info@abtechindustries.com
Website: www.abtechindustries.com
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Ultra-Urban® Filter TSS

AbTech

CATCH-BASIN STORMWATER FILTRATION

The Ultra-Urban Filter TSS (UUF TSS)
uses a stainless-steel filter box and
screening technology to attain 3rd party
lab verification for total suspended
solids removal (TSS). This simple and
effective permanent BMP can be used
to improve water quality with minimal
upfront and long-term cost.
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4110 N Scottsdale Rd #235, Scottsdale, AZ 85251
Tel: 480.874.4000 Email: inf hin ries.com
Website: i i

* Made from 304 stainless-steel

» 20-year warranty

» Full Trash Capture Certified by
California Water Board

* NJCAT 31 party verification

» Simple instillation, inspection, and
maintenance

« Extends the maintenance interval for
downstream BMPs like rain-gardens,
bio-filtration and detention facilities

NJCAT 37 party lab test protocols show
the UUF TSS model can remove 99.5%
TSS from stormwater

» Catch-basins, storm drains

* Roadways, highways, streets

» Parking lots and garages

* Ports and Airports

* Fueling and transportation depots
+ Commercial facilities

* Residential areas

* Urban runoff

The Leader in Stormwater Purification
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Ultra-Urban® Filter TSs  /AbTech

CATCH-BASIN STORMWATER FILTRATION

Mounting Collar
A custom sized
stainless-steel collar
with hook and chain
for securing the filter
box in the catch basin

Bypass

Air gap used for high
flow bypass. Large
rain events travel
unimpeded as
intended

Material

304 Stainless Steel filter
box with 20-year
warranty

+ Easy installation, inspection, and

Product Code Size :
maintenance
DI1212N 12”7 x 12" x 19" » Can be cleaned from surface by
DI1212H 12" x 12" x 11" hand or vacuum
+ O&M manual available upon
DI1414N 14" x 14" x 19” request
DI1414H 14" x 14" x 117
DI1616N 16" x 16” x 19”
DI1616H 16" x 16" x 11”
DI2020N 20" x 20" x 19”
DI2020H 20" x 20" x 117
DI2814N 28" x 14" x 19”
DI2814H 28" x 147 x 11”7

DI3216N 32" x 16" x 19" %
DI3216H 32" x 16" x 11” @ AT ’v
i i 74 \ Water Boards

Other sizes available upon request.

4110 N Scottsdale Rd #235, Scottsdale, AZ 85251 The Leader in Stormwater Purification
Tel: 480.874.4000 Email: info@abtechindustries.com
Website: www.abtechindustries.com
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Ultra-Urban® Filter CO

CATCH-BASIN FILTRATION

The Ultra-Urban® Filter Curb Opening (CO)
is a recycled plastic version of AbTech’s
UUF series. It is designed for use in catch
basins with no metal grate. It is a low-cost
best management practice (BMP) that helps
meet NPDES requirements. In addition to
removing trash, debris, and sediment,
AbTech’s Smart Sponge® media can also
help remove dissolved contaminants.

4110 N Scottsdale Rd #235, Scottsdale, AZ 85251
Tel: 480.874.4000 Email: info@abtechindustries.com
Website: www.abtechindustries.com

/bTech

Helps meet NPDES permit and
MS4 objectives

“Source” control BMP

Smart Sponge media is
non-leaching and non-leaking
Can be manufactured to any size
or shape

Full trash and debris capture
greater than 5 mm.

More than 80% Total Petroleum
Hydrocarbons (TPH)

More than 80% Total Suspended
Solids (TSS)

More than 50% Total Phosphorus
(Particulate and Dissolved)

More than 50% Total Metals
(Particulate and Dissolved)
Microbial Pathogens Reduction
(Based on Coliform Bacteria data)

Catch-basins and storm drains
Protection of watersheds and
recreational areas

Roadways, highways, and streets
Parking structures, lots, and
garages

Airports

Fueling and transportation depots
Urban and Agricultural runoff
Commercial and industrial
facilities

Residential areas

The Leader in Stormwater Purification

REV 6/20
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Ultra-Urban® Filter CO

CATCH-BASIN FILTRATION

Bypass overflow:
Opening for
stormwater flow

Mounting bracket:
A stainless steel
collar for mounting

bracket

Smart Sponge® :
Advanced purification
media

Product Code Size
CO1414N 13.25" x 14.25" x 21”
CO1414H 13.25"x14.25" x 13"

Other sizes available upon request.

4110 N Scottsdale Rd #235, Scottsdale, AZ 85251
Tel: 480.874.4000 Email: info@abtechindustries.com
Website: www.abtechindustries.com

/bTech

Recyclable plastic:
Made of post-consumer
corrugated plastic

Containment Mesh:
The Smart Sponge
Media is contained
using a 5mm mesh

+ Easy installation and
maintenance
+ Clean out by hand or by
traditional vacuum truck
processes
 Inspection and maintenance
schedule should be followed —
minimum 1x annually
» Media disposal/recycling options
o Waste-to-Energy Facilities
o Cement Kilns
o Landfills (passes EPA
TCLP)

The Leader in Stormwater Purification

REV 6/20
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Ultra-Urban® Filter DI

CATCH-BASIN FILTRATION

The Ultra-Urban Filter Drop In (DI) is a
recycled plastic version of AbTech’s UUF
series. It is designed for use in

catch basins with a metal grate. It is a low-
cost best management practice (BMP)
that helps meet NPDES requirements. In
addition to removing trash, debris, and
sediment, AbTech’s Smart Sponge® media
can also help remove dissolved
contaminants.

4110 N Scottsdale Rd #235, Scottsdale, AZ 85251
Tel: 480.874.4000 Email: info@abtechindustries.com
Website: www.abtechindustries.com

/bTech

Helps meet NPDES permit and
MS4 objectives

“Source” control BMP

Smart Sponge media is
non-leaching and non-leaking
Can be manufactured to any size
or shape

Full trash and debris capture
greater than 5 mm

More than 80% Total Petroleum
Hydrocarbons (TPH)

More than 80% Total Suspended
Solids (TSS)

More than 50% Total Phosphorus
(Particulate and Dissolved)

More than 50% Total Metals
(Particulate and Dissolved)
Microbial Pathogens Reduction
(Based on Coliform Bacteria data)

Catch-basins and storm drains
Protection of watersheds and
recreational areas

Roadways, highways, and streets
Parking structures, lots, and
garages

Airports

Fueling and transportation depots
Urban and Agricultural runoff
Commercial and industrial
facilities

Residential areas

The Leader in Stormwater Purification

REV 6/20
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Ultra-Urban® Filter DI AbTech

CATCH-BASIN FILTRATION

Bypass Overflow:
Opening for

Mounting Collar:
stormwater flow

A customizable
stainless-steel

collar for mounting Recyclable Plastic:

Made of post-consumer

Nylon Strap and corrugated plastic

Hook:
User-friendly nylon
strap and hook
mounting system

Smart Sponge® :
Advanced purification
media

Containment Mesh:
The Smart Sponge
Media is contained
using a Smm mesh

+ Easy installation and

Product Code Size .
maintenance
DI1309H 13.25" x 14.25” x 217 « Clean out by hand or by
DI1414H 13.25" x 14.25" x 13" traditional vacuum truck
. ) ) processes
DI1420H 147x19.25"x 13 « Inspection and maintenance
DI1616H 16” x 16” x 13” schedule should be followed —
, ” ” minimum 1x annually
b12020H 19.25"x19.25"x 13 * Media disposal/recycling options
DI1309N 13" x8.5" x 13" o Waste-to-Energy Facilities
o Cement Kilns
DI1414N 13.25" x 14.25” x 21” o Landfills (passes EPA
DI1420N 147 x 19.25" x 21" TCLP)
DI1616N 16" x 16" x 217
DI2020N 19.25" x 19.25” x 21”

Other sizes available upon request.

4110 N Scottsdale Rd #235, Scottsdale, AZ 85251
Tel: 480.874.4000 Email: info@abtechindustries.com
Website: www.abtechindustries.com REV 6/20

The Leader in Stormwater Purification
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The Ultra-Urban® Filter with

Smart Sponge® Filtration Media

REDUCTION OF HEAVY METALS, BACTERIA AND HYDROCARBONS IN STORMWATER RUNOFF

SMART SPONGE TECHNOLOGY IS
BASED ON A PROPRIETARY
BLEND OF SYNTHETIC POLYMERS
AIMED AT THE REMOVAL OF
HYDROCARBONS AND OIL
DERIVATIVES FROM WATER.

10f 2

SMART SPONGE® —

Is chemically selective to hydrocarbons
and capable of removing up to 1.5
times its own weight in hydrocarbons
contamination. The Smart Sponge is
capable of transforming hydrocarbons
into a stable solid per the EPA’s
Toxicity Characteristic Leaching
Procedure (TCLP).

SMART SPONGE® PLUS —|
Is registered with the EPA

(Registration # 86256-1) for the
reduction of total coliform bacteria.
Smart Sponge Plus features an
antimicrobial agent that is chemically
and permanently bound to its

polymer surface.

SMART SPONGE®HM —

Reduces Cadmium, Copper,
Chromium, Lead, Zinc, Iron,Arsenic,
Selenium and Orthophosphate. Smart
Sponge HM also inhibits growth of
mildew and mold in a variety of
applications.

=R

The Ultra-Urban Filter with Smart Sponge, developed and manufactured by AbTech

Industries, is an innovative low-cost BMP that helps meet NPDES requirements with

effective filtration, efficient application, simple installation, and low maintenance.

APPLICATION

Smart Sponge fully encapsulates recovered oil, resulting in a
substantially more effective response that prevents
absorbed oil from leaching. It is also capable of successfully
removing sheen. In addition, the Smart Sponge remains
buoyant in calm or agitated water, permitting it to remain in
place until fully saturated, resulting in no wasted product.

Once oil is absorbed, the Smart Sponge transforms the
pollutants into a stable solid for easy recycling, providing a
closed-loop solution. Smart Sponge technology is a cost-
effective BMP with low installation and maintenance labor
costs. In comparison to other products, the Smart Sponge
technology allows for less expensive and less problematic
handling and disposal of the waste product designed not to
deteriorate in water, allowing for a longer product life.

HYDROCARBON REMOBAL

The Smart Sponge technology is deployed in products that
offer customized solutions for stormwater pollution
prevention, oil spill response, process water filtration and
other industrial applications to meet specific environmental
needs. AbTech Industries offers an extensive product line
that is upgradeable to meet evolving community needs and
regulatory requirements.

ANTIMICROBIAL REDUCTION

AbTech Industries has successfully deployed its patented
antimicrobial technology, Smart Sponge Plus, which features
an antimicrobial agent chemically and permanently bound
to the Smart Sponge polymer surface. The antimicrobial
mechanism is based on the patented agent’s interaction
with the microorganism cell membrane, causing the
microorganism disruption — but no chemical or physical
change in the agent. Antimicrobial activity does not reduce
the agent’s capability or cause its depletion and, therefore,
maintains long-term effectiveness. Additionally, the
hydrocarbon absorption capability is not inhibited. When
properly installed and maintained, Smart Sponge Plus

provides a significant reduction in coliform bacteria.

HEAVY METALS REMOVAL

AbTech Smart Sponge Heavy Metals (HM) media uses
renewable resource based metal nanocomposites extruded into
a macro-porous sponge. The media is in the form of hematite/
magnetite and will bind to phosphorus resulting in removal rates
as high as 98%. Smart Sponge HM media can be regenerated
to its full adsorptive capacity and is ready for reuse immediately.
When applied as tertiary treatment, Smart Sponge HM presents
low capital cost, small footprint and significantly lower operating

costs than conventional treatment systems.

Phosphorus is one of the major nutrients contributing in the
increased eutrophication of lakes and natural waters. Its
presence causes many water quality problems including
increased purification costs, decreased recreational and
conservation value of impoundments, loss of livestock and the
possible lethal effect of algal toxins on drinking water.




Experts in Water

THE EXPERTISE TO CONSULT BUSINESSES ON COMPREHENSIVEWATER SOLUTIONS

SPECIFICATIONS
Part Number Description Dimensions Gross Weight Approx. Gross Weight
with Smart Sponge Approx. Trash and
Debris Only
Curb Opening Modules
CO1414N UUF, Normal Size 13.25"x14.25"x22.5” 20 Lbs. 5.5 Ibs.
CO1414H UUF, Half Size 13.25"x14.25"x13" 13 Ibs. 4.5 Ibs.
Drain Insert Modules

DI1414N UUF, Normal Size 13.25"x14.25"x21.125" 20 Ibs. 5.6 Ibs.
DI1414H UUF, Half Size 13.25"x14.25"x13" 13 Ibs. 4.5 Ibs.
DI1420N UUF, Normal Size 14"x19.25"x21.125” 24 bs. 6.5 Ibs
DI1420H UUF, Half Size 14"x19.25"x13.375" 18 Ibs. 5.0 Ibs
DI1616N UUF, Normal Size 16"x16"x21.125" 24 Ibs. 6.5 Ibs.
DI1616H UUF, Half Size 16"x16"x13.375" 18 Ibs. 5,0 Ibs.
DI2020N UUF, Normal Size 19.25"x19.25"x21.125" 30 Ibs 7.5 Ibs.
DI2020H UUF, Half Size 19.25"x19.25"x13.375" 18 Ibs. 6.0 Ibs.

BEST MANAGEMENT PRACTICE (BMP)

The Ultra-Urban filter with Smart Sponge meets or exceeds Stormwater Best Management Practices (BMP). AbTech offers non-point source
pollution prevention and potential for long-standing remediation. The Ultra-Urban filter does not require modification of existing structures

and is effective in fresh or salt water temperatures ranging from 32°F to 130°F.

INSTALLATION

Installation time varies depending upon mounting devices selected. The Drain Inlet (DI) series Ultra-Urban Filter will suspend vertically from
the drain into the catch basin through a structural mount and funnel mechanism.A single mounting bracket made of |6-gauge galvanized steel
is required for the installation of the Curb Opening (CO) series.The Ultra-Urban Filter should not be installed where modules obstruct the

drain pipe outlet.The size of the drain should allow room for stormwater overflow.

The Ultra-Urban Filter should be serviced as needed to remove sediment and debris, according to expected debris accumulation at a
minimum once per year.The sediment and debris can be quickly vacuumed out of the modules through the opening of the drain with
conventional maintenance equipment. For example, a curb inlet with four to five Ultra-Urban Filter modules can typically be serviced in 10

minutes or less.

ABOUT ABTECH

AbTech offers innovative solutions for Stormwater Management and Industrial Water Treatment. AbTech integrates its own advanced
technologies along with third-party technologies and systems to provide customers with effective and economical solutions. AbTech

products include advanced filtration media technologies and various water treatment systems.

ABTECH'S PROCESS CREATES A VERY

POROUS STRUCTURE WITH HYDROPHOBIC
AND OLEOPHILIC CHARACTERISTICS
CAPABLE OF SELECTIVELY REMOVING
HYDROCARBONS WHILE ALLOWING FOR
HIGH FLOW THROUGH RATES.

MAINTENANCE

The Ultra-Urban filter should be serviced as needed to
removed sediment and debris, according to expected
debris accumulation. The sediment and debris can be
quickly vacuumed out of the modules though the openings
of the drain with conventional maintenance equipment.
For example, a curb inlet with four to five Ultra-Urban
filter modules can be typically serviced in 10 minutes or
less.

Under normal operating conditions the Ultra-Urban filters
should replaced every |-3 years.

DISPOSAL

The Smart Sponge samples saturated with hydrocarbons
both in the lab and in the field have been tested according
to the EPA’s Toxicity Characteristic Leaching Procedure
(“TCLP”).These tests show that Smart Sponge is a “non-
leaching” (i.e., non-detect or “N.D.”) product. As a result,
Smart Sponge technology can afford many cost effective
and environmentally friendly disposal options.

Waste-to-Energy Facilities - A specialized segment of the

solid waste industry has used spent Smart Sponge as an
alternative fuel in the production of electricity.

Cement Kilns - This industry has used the spent Smart
Sponge as an alternative fuel in the production process of
Portland Cement. This process is considered a beneficial
reuse of waste products. The BTU value of spent Smart
Sponge is consistently above the average acceptable levels
set for this high temperature.

Landfills - As discussed above, spent Smart Sponge
products have been classified as a solid waste and have

been accepted at Subtitle D Landfills.

WWW.ABTECHINDUSTRIES.COM

4110 N.Scottsdale Rd, Suite 235 Scottsdale AZ 85251 480-874-4000 info@abtechindustries.com
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Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

TRENCH DRAIN DETAILS

GCC CYPRESS LLC. Section VII
128-11- CYPRESS - PWQMP - Report.docx Page 36



Water Quality Management Plan (WQMP)

GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

Section VII Educational Materials

Refer to the Orange County Stormwater Program (ocwatersheds.com) for a library of materials
available. For the copy submitted to the Permittee, only attach the educational materials specifically
applicable to the project. Other materials specific to the project may be included as well and must

be attached.

Education Materials

Residential Material

(http:/ /www.ocwatersheds.com)

Check If
Applicable

Business Material

(http:/ /www.ocwatersheds.com)

Check If
Applicable

The Ocean Begins at Your Front Door

Tips for the Automotive Industry

Tips for Car Wash Fund-raisers

Tips for Using Concrete and Mortar

Tips for the Home Mechanic

Tips for the Food Service Industry

Homeowners Guide for Sustainable
Water Use

Proper Maintenance Practices for Your
Business

Household Tips

Proper Disposal of Household
Hazardous Waste

Other Material

Check If
Attached

Recycle at Your Local Used Oil
Collection Center (North County)

[l

Recycle at Your Local Used Oil
Collection Center (Central County)

Recycle at Your Local Used Oil
Collection Center (South County)

Tips for Maintaining a Septic Tank
System

Responsible Pest Control

Sewer Spill

Tips for the Home Improvement Projects

Tips for Horse Care

Tips for Landscaping and Gardening

Tips for Pet Care

Tips for Pool Maintenance

Tips for Residential Pool, Landscape and
Hardscape Drains

Tips for Projects Using Paint

GCC CYPRESS LLC.
128-11- CYPRESS - PWQMP - Report.docx
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Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3 / RECORD NO. WQMP 23-x

Attachments

Attachment A . ... ———————— Educational Materials
Attachment B. ......ccccimciimmmsiinmssinss s annans Geotechnical Infiltration Report
Attachment C. ......cccoimmciimmmssinnssinsin s Worksheet “"B” - DCV Calculations
Attachment D. ......ccoirminmmmmmsimnemmssmsenssnsssnnn Worksheet “"I"” — Groundwater Feasibility
Attachment E.. ......cccoiiciiimmiinmssinssssnss s nnaas Storage System Drawdown Calculations
Attachment F.. ......ccoveireinenns Maintenance Covenant & Operations and Maintenance Plan
Attachment G. .......ccormcinmmmmminmmsnee Worksheet "J” — Harvest and Reuse Feasibility
Attachment H. ... nnanns HCOC Exhibit & Calculations
Attachment I.. ...coiciiiieinresinr s Exhibits
Attachment J.. ..o BMP Fact Sheets
GCC CYPRESS LLC. Section VII

128-11- CYPRESS - PWQMP - Report.docx Page 38



Priority Project Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3
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Who is H,0C?

H,OCis YOU! H,0OC s also a
cooperative stormwater program
which includes all 34 cities in Orange
County, the County of Orange, and
Orange County Flood Control District
(OCFCD). Clean and healthy beaches,
creeks, rivers, bays, wetlands, and
ocean are important to Orange
County. H,OC provides resources to
residents and businesses to encourage
personal action and prevent polluted
runoff from entering our waterways.

UNTREATED

Unlike water in sanitary sewers (from sinks and
toilets), water in storm drains is not treated or
cleaned before entering our waterways and
should never contain any pollutants.

Waste & ... >
Storage Area N
Management n

and

dispose Q

Parking
Lots &
Outdoor

Join Us

Visit h2oc.org to learn more about runoff, water
pollution, and how you can be the solution to
runoff pollution and protect our water resources!

Contact

Q‘ 24-hour Pollution Reporting Hotline:
1-877-89-SPILL (1-877-897-7455)

D 24-hour Reporting Website:
myOCeServices.ocgov.com

drains
untreated
into ocean
For emergencies, dial 911

* Some industrial facilities are also required to obtain coverage
under the State’s Industrial General Permit (IGP). To
determine if your facility requires a permit, contact the State
Water Resources Control Board at waterboards.ca.gov

** For more information about recycling and collection centers,
visit oclandfills.com.

This brochure will help you protect our water

quality by using BMPs appropriate to your facility.

Learn more inside

BEST MANAGEMENT PRACTICES
FOR BUSINESSES

WATER POLLUTION AND
COMMERCIAL & INDUSTRIAL

FACILITIES

YOU ARE THE SOLUTION TO RUNOFF POLLUTION

STORMWATER PROGRAM

. Landscape M.aintenance

How is Water Quality
Affected By Your
Business?

Commercial and industrial facilities can generate
avariety of waste products which can become
pollutants. These can include metals, plastics,
toxic chemicals, oil, grease, and bacteria. If not
properly managed, these pollutants can be
transported to Orange County’s creeks, rivers,
and ocean through our storm drain system.

As a business owner or manager, you are responsible
for overseeing the work of employees and outside
contractors to prevent runoff pollution.

Building

Maintenance

contain,
collect,
dispose

By law, commercial and industrial
facilities are required to implement
best management practices (BMPs)
to prevent runoff pollution.’



Best
Management
Practices for
Commercial &
Industrial Sites

Implement these required
best management
practices (BMPs) to be

in compliance and avoid
enforcement actions:

i Inspect

1 Periodically inspect irrigation systems
for leaks, overspray, and runoff.
Repair and maintain as needed.

Zr Locate

1 Locate and protect all area drains,
yard drains, and catch basins where
washwater could potentially enter
the storm drain system.

v Contain

1 Never allow washwater, sweepings,
or sediment to enter storm drains.

1 Store materials indoors or under
cover and away from storm drains.

Zr Collect

1 Properly collect all washwater generated
during business maintenance activities for
disposal.

1 Collect grass clippings, leaves, and other
debris and dispose in covered containers.

i Dispose

1 Contact your waste hauler for proper
waste, hazardous waste, and green
waste disposal options.

Scan for more information about Commercial & Industrial site-specific BMPs or visit

1 Periodically check parking lots for
discharges from leaking vehicles.

A Ensure lids on dumpsters are properly
closed when not in use and sweep and
pick up all debris daily.

v When working outdoors, conduct
operations away from storm drains
and waterbodies.

A Mix paint and clean toolsin a
contained area.

1 Control, contain, and clean up all spills
immediately with absorbents, rags, or
mops. Never hose a spill.

1 Follow the manufacturer’s directions
when applying fertilizers and pesticides.
Never apply 48 hours before a
forecasted rain event.

v Use drop cloths underneath outdoor
painting, scraping, and sandblasting work.

1 Regulary sweep areas like corners and
along curbs, where debris
tends to accumulate, and dispose in
covered containers.

1 Contact your waste and recycling
service to repair or replace leaking or
damaged dumpsters.

1 Recycle and dispose of materials as
outlined by your local jurisdiction.**

What Pollutants
Are Generated
By Commercial &
Industrial Sites?

Landscape Maintenance
When performing landscape
maintenance, pollutants generated
can include organic debris, trash,
dirt, fertilizers, and pesticides.

Building Maintenance
When performing building
maintenance, various types of
pollutants can be generated
including washwater, paint or
paint chips, bacteria, and other
toxic materials.

Parking Lots &
Outdoor Areas

Pollutants in parking lots,
patios, and outdoor areas

can include trash, oil, grease,
landscape debris, and bacteria.

Waste & Storage Area
Management

Pollutants in waste and storage
i areas can include trash, ail,
grease, bacteria, dirt, and other
toxic materials.




Preventing water
pollution at your
commercial/industrial site

Clean beaches and healthy creeks, rivers,

bays and ocean are important to Orange
County. However, many landscape and
building maintenance activities can lead to
water pollution if you’re not careful. Paint,
chemicals, plant clippings and other materials
can be blown or washed into storm drains that
flow to the ocean. Unlike water in sanitary
sewers (from sinks and toilets), water in storm
drains is not treated before entering our

wate rways.

You would never pour soap or fertilizers into
the ocean, so why would you let them enter the
storm drains? Follow these easy tips to help

prevent water pollution.

Some types of industrial facilities are required
to obtain coverage under the State General
Industrial Permit. For more information visit:

www.swrcb.ca.gov/stormwater/industrial.html

Help Prevent Ocean Pollution:

Proper Maintenance
Practices for
Your Business

For more information,
please call the
Orange County Stormwater Program
at 1-877-89-SPILL (1-877-897-7455)
or Visit
www.ocwatersheds.com

To report a spill,
call the
Orange County 24-Hour
Water Pollution Problem
Reporting Hotline
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.
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Proper Maintenance Practices for your Business

Landscape Maintenance

Compost grass clippings, leaves, sticks
and other vegetation, or dispose of it at
a permitted landfill or in green waste
containers. Do not dispose of these
materials in the street, gutter or storm
drain.

Irrigate slowly and inspect the system
for leaks, overspraying and runoff.
Adjust automatic timers to avoid
overwatering.

Follow label directions for the use and
disposal of fertilizers and pesticides.

Do not apply pesticides or fertilizers if
rain is expected within 48 hours or if
wind speeds are above 5 mph.

Do not spray pesticides within 100 feet
of waterways.

Fertilizers should be worked into the
soil rather than dumped onto the
surface.

If fertilizer is spilled on the pavement
or sidewalk, sweep it up immediately
and place it back in the container.

Building Maintenance

Never allow washwater, sweepings or
sediment to enter the storm drain.

Sweep up dry spills and use cat litter,
towels or similar materials to absorb wet
spills. Dispose of it in the trash.

If you wash your building, sidewalk or
parking lot, you must contain the water.
Use a shop vac to collect the water and
contact your city or sanitation agency
for proper disposal information. Do
not let water enter the street, gutter or
storm drain.

Use drop cloths underneath outdoor
painting, scraping, and sandblasting
work, and properly dispose of materials
in the trash.

Use a ground cloth or oversized tub for
mixing paint and cleaning tools.

Use a damp mop or broom to clean
floors.

Cover dumpsters to keep insects,
animals, rainwater and sand from
entering. Keep the area around the
dumpster clear of trash and debris. Do
not overfill the dumpster.

B Call your trash hauler to replace leaking

dumpsters.

Do not dump any toxic substance or
liquid waste on the pavement, the

ground, or near a
storm drain. Even

materials that NEVER DiSPOSE
seem harmless . OF ANYTHING
such as latex paint

or biodegradable IN THE STORM
cleaners can

damage the DRAIN.
environment.

Recycle paints, solvents and other
materials. For more information about
recycling and collection centers, visit
www.oclandfills.com.

Store materials indoors or under cover
and away from storm drains.

Use a construction and demolition
recycling company to recycle lumber,
paper, cardboard, metals, masonry,
carpet, plastic, pipes, drywall, rocks,
dirt, and green waste. For a listing of
construction and demolition recycling
locations in your area, visit
www.ciwmb.ca.gov/recycle.

Properly label materials. Familiarize
employees with Material Foprory e e T
Safety Data Sheets. P();;M'I’IOV\
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Follow these simple steps to help reduce water
pollution:

Household Activities

B Do not rinse spills with water. Use dry cleanup
methods such as applying cat litter or another
absorbent material, sweep and dispose of in
the trash. Take items such as used or excess
batteries, oven cleaners, automotive fluids,
painting products and cathode ray tubes, like
TVs and computer monitors, to a Household
Hazardous Waste Collection Center (HHWCC).

B For a HHWCC near you call (714) 834-6752 or
visit www.oclandfills.com.

B Do not hose down your driveway, sidewalk or
patio to the street, gutter or storm drain. Sweep
up debris and dispose of it in the trash.

Automotive

M Take your vehicle to a commercial car
wash whenever possible. If you wash your
vehicle at home, choose soaps, cleaners, or
detergents labeled non-toxic, phosphate- free
or biodegradable. Vegetable and citrus-based

products are typically safest for the environment.

B Do not allow washwater from vehicle washing
to drain into the street, gutter or storm drain.
Excess washwater should be disposed of in the
sanitary sewer (through a sink or toilet) or onto
an absorbent surface like your lawn.

B Monitor your vehicles for leaks and place a pan
under leaks. Keep your vehicles well maintained
to stop and prevent leaks.

B Never pour oil or antifreeze in the street, gutter
or storm drain. Recycle these substances at a
service station, a waste oil collection center or
used oil recycling center. For the nearest Used
Oil Collection Center call 1-800-CLEANUP or
visit www.1800cleanup.org.

Pool Maintenance

B Pool and spa water must be dechlorinated and free
of excess acid, alkali or color to be allowed in the
street, gutter or storm drain.

B When it is not raining, drain dechlorinated pool and
spa water directly into the
sanitary sewer.

B Some cities may have ordinances that do not allow
pool water to be disposed of in the storm drain.
Check with your city.

Landscape and Gardening

B Do not over-water. Water your lawn and garden by
hand to control the amount of water you use or set
irrigation systems to reflect seasonal water needs.

If water flows off your yard onto your driveway or
sidewalk, your system is over-watering. Periodically
inspect and fix leaks and misdirected sprinklers.

B Do not rake or blow leaves, clippings or pruning
waste into the street, gutter or storm drain. Instead,
dispose of waste by composting, hauling it to a
permitted landfill, or as green waste through your
city’s recycling program.

B Follow directions on pesticides and fertilizer,
(measure, do not estimate amounts) and do not use
if rain is predicted within 48 hours.

M Take unwanted pesticides to a HHWCC to be
recycled. For locations and hours of HHWCC, call
(714) 834-6752 or visit www.oclandfills.com.

Trash

M Place trash and litter that cannot be recycled in
securely covered trash cans.

B Whenever possible, buy recycled products.

B Remember: Reduce, Reuse, Recycle.

Pet Care

W Always pick up after your pet. Flush waste down
the toilet or dispose of it in the trash. Pet waste,
if left outdoors, can wash into the street, gutter
or storm drain.

B If possible, bathe your pets indoors. If you must
bathe your pet outside, wash it on your lawn or
another absorbent/permeable surface to keep
the washwater from entering the street, gutter or
storm drain.

B Follow directions for use of pet care products

and dispose of any unused products at a
HHWCC.

Common Pollutants

Home Maintenance

® Detergents, cleaners and solvents
® Oil and latex paint

® Swimming pool chemicals

® Outdoor trash and litter

Lawn and Garden

® Pet and animal waste

® Pesticides

® Clippings, leaves and soil
® Fertilizer

Automobile

e Oil and grease

® Radiator fluids and antifreeze
® Cleaning chemicals

® Brake pad dust




The Ocean Begins at Your Front Door

Never allow pollutants to enter the
street, gutter or storm drain!



Did You Know?

B Most people believe that the largest source
of water pollution in urban areas comes from
specific sources such as factories and sewage
treatment plants. In fact, the largest source
of water pollution comes from city streets,
neighborhoods, construction sites and parking
lots. This type of pollution is sometimes
called “non-point source” pollution.

B There are two types of non-point source
pollution: stormwater and urban runoff
pollution.

B Stormwater runoff results from rainfall.
When rainstorms cause large volumes
of water to rinse the urban landscape,
picking up pollutants along the way.

B Urban runoff can happen any time of
the year when excessive water use from
irrigation, vehicle washing and other
sources carries trash, lawn clippings and
other urban pollutants into storm drains.

Where Does It Go?

M Anything we use outside homes, vehicles and
businesses — like motor oil, paint, pesticides,

fertilizers and cleaners — can be blown or washed

into storm drains.

M A little water from a garden hose or rain can also

send materials into storm drains.

B Storm drains are separate from our sanitary
sewer systems; unlike water in sanitary sewers
(from sinks or toilets), water in storm drains is
not treated before entering our waterways.

Sources of Non-Point Source Pollution

W Automotive leaks and spills.

B Improper disposal of used oil and other engine
fluids.

B Metals found in vehicle exhaust, weathered paint,
rust, metal plating and tires.

M Pesticides and fertilizers from lawns, gardens and
farms.

.Improper disposal of cleaners, paint and paint
removers.

M Soil erosion and dust debris from landscape and
construction activities.

M Litter, lawn clippings, animal waste, and other
organic matter.

B Oil stains on parking lots and paved surfaces.

The Effect on the Ocean

Non-point source
_| pollution can have
a serious impact
on water quality

in Orange County.
Pollutants from the
storm drain system
can harm marine life
as well as coastal and wetland habitats. They can
also degrade recreation areas such as beaches,
harbors and bays.

Stormwater quality management programs have
been developed throughout Orange County to
educate and encourage the public to protect water
quality, monitor runoff in the storm drain system,
investigate illegal dumping and maintain storm
drains.

Support from Orange County residents and
businesses is needed to improve water quality
and reduce urban runoff pollution. Proper use
and disposal of materials will help stop pollution
before it reaches the storm drain and the ocean.




For More Information

Orange County Stormwater Program

California Environmental Protection Agency

www.calepa.ca.gov

¢ Air Resources Board
www.arb.ca.gov

¢ Department of Pesticide Regulation
www.cdpr.ca.gov

¢ Department of Toxic Substances Control
www.dtsc.ca.gov

¢ Integrated Waste Management Board
www.ciwmb.ca.gov

¢ Office of Environmental Health Hazard
Assessment
www.oehha.ca.gov

¢ State Water Resources Control Board
www.waterboards.ca.gov

Earth 911 - Community-Specific Environmental
Information 1-800-cleanup or visit www.1800cleanup.
org

Health Care Agency’s Ocean and Bay Water Closure
and Posting Hotline
(714) 433-6400 or visit www.ocbeachinfo.com

Integrated Waste Management Dept. of Orange
County (714) 834-6752 or visit www.oclandfills.com for
information on household hazardous waste collection
centers, recycling centers and solid waste collection

O.C. Agriculture Commissioner
(714) 447-7100 or visit www.ocagcomm.com

Stormwater Best Management Practice Handbook
Visit www.cabmphandbooks.com

UC Master Gardener Hotline
(714) 708-1646 or visit www.uccemg.com

The Orange County Stormwater Program has created

and moderates an electronic mailing list to facilitate
communications, take questions and exchange ideas among
its users about issues and topics related to stormwater and
urban runoff and the implementation of program elements.
To join the list, please send an email to
ocstormwaterinfo-join@list.ocwatersheds.com

AlisoViejo. . . . .. ... Lo (949) 425-2535
Anaheim Public Works Operations . . . . . . . . (714) 765-6860
Brea Engineering. . . . . ... ... ... ... (714) 990-7666
Buena Park PublicWorks . . . ... ... .... (714) 562-3655
Costa Mesa Public Services. . . . . .. ... ... (714) 754-5323
Cypress Public Works. . . . ... ... ...... (714) 229-6740
Dana Point PublicWorks. . . . . . ... ... .. (949) 248-3584
Fountain Valley Public Works . . . . .. ... .. (714) 593-4441
Fullerton Engineering Dept.. . . . . .. ... .. (714) 738-6853
Garden Grove PublicWorks . . . . .. ... ... (714) 741-5956
Huntington Beach Public Works . . . . ... .. (714) 536-5431
Irvine Public Works. . . . . . . ... ... .... (949) 724-6315
La Habra Public Services. . . . . ... .. .... (562) 905-9792
La Palma Public Works. . . . . ... ... .... (714) 690-3310
Laguna Beach Water Quality. . . . . ... .. .. (949) 497-0378
Laguna Hills Public Services. . . . . ... .. .. (949) 707-2650
Laguna Niguel Public Works . . . .. ... ... (949) 362-4337
Laguna Woods Public Works. . . . . .. ... .. (949) 639-0500
Lake Forest Public Works . . . . .. ... .... (949) 461-3480
Los Alamitos Community Dev.. . . . . . ... .. (562) 431-3538
Mission Viejo PublicWorks . . . . ... ... .. (949) 470-3056
Newport Beach, Code & Water

Quality Enforcement. . . . ... ... ... ... (949) 644-3215
Orange PublicWorks. . . . .. ... ....... (714) 532-6480
Placentia PublicWorks. . . . . ... ... .... (714) 993-8245
Rancho Santa Margarita . . . . .. ... ... .. (949) 635-1800
San Clemente Environmental Programs . . . . . (949) 361-6143
San Juan Capistrano Engineering . . . . . . . .. (949) 234-4413
Santa Ana Public Works . . . . ... ....... (714) 647-3380
Seal Beach Engineering . . . . . ... .. ... (562) 431-2527 x317
StantenBAbHCIWORKS. e o e .. (714) 3799222 x204
Tustin Public Works/Engineering. . . . . . . .. (714) 573-3150
Villa'ParkeEngineeting . SRS e, = . (714) 998-1500
Westminster Public Works/Engineering . . . . (714) 898-3311 x446
Yorba Linda Engineering . . . . ... ... ... (714) 961-7138
Orange County Stormwater Program . . . . . . . (877) 897-7455

Orange County 24-Hour

Water Pollution Problem Reporting Hotline
1-877-89-SPILL (1-877-897-7455)

On-line Water Pollution Problem Reporting Form
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Priority Project Water Quality Management Plan (WQMP)
GCC CYPRESS BUILDING 3
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GzSoilWorks

GEOLOGY:GEOTECH-GROUNDWATER

Goodman May 4, 2022
18201 Von Karman Avenue, Suite 1170 Project No. 1-1209
Irvine, California 92612

Attention: Mr. Blair Dahl

Subject: Geotechnical Investigation and Report Update
Proposed Goodman Commerce Center
5665 and 5757 Plaza Drive
Cypress, California

References: See attached List of Selected References

Dear Mr. Dahl,

Pursuant to your request and authorization, G3SoilWorks, Inc. (G3), has prepared this
geotechnical investigation report update for the proposed commercial / industrial development to
be located at 5665 and 5757 Plaza Drive, in the city of Cypress, California. This report update
was prepared based on our review of available documents and plans provided by your office,
preliminary assessment and independent analysis of the data presented in the referenced reports
by others, desktop site research and onsite reconnaissance, supplemental field subsurface
exploration, laboratory testing, and engineering geologic evaluation / geotechnical engineering
analysis of our field findings. A summary of our evaluation / findings and geotechnical
recommendations for site development are included and presented herein.

SITE LOCATION / DESCRIPTION

The project site is located at the subject address (5665 and 5757 Plaza Drive) in the City of
Cypress, California. As shown on Figure 1 (attached), Plaza Drive partially bounds the site to the
south / southeast and is accessed via intersections with Katella Avenue and Valley View Street,
south and east of the site, respectively. Currently, the site is understood to be occupied by the
Cypress Technology Center which includes an existing approximately 5-story office building
associated with the 5665 property address, a large commercial / industrial building and office
complex associated with the 5757 property address, and associated parking areas concentrated
near the northwest corner of the site and around the perimeters of the existing buildings.

The 5665 property is approximately 450 feet by 800 feet in area and occupies the westerly
8.3+ acres of the site with the existing office complex occupying an “L”-shaped footprint of
approximately 0.82 acres. The 5757 property is larger (approximately 750 feet by 950 feet) and
comprises the easterly 16.4+ acres of the site with the existing commercial / industrial building
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Geotechnical Investigation and Report Update May 4, 2022
Proposed Goodman Commerce Center Project No. 1-1209
5665 and 5757 Plaza Drive Page 2 of 37
Cypress, California

complex occupying a rectangular area of about 7.2 acres. The topography of the site is relatively
flat to very gently sloping. Site elevations in feet above the North American Vertical Datum of 1988
(NAVD88) are estimated to range from approximately Elevation (El.) 38+ feet near the northeast
and southeast corners of the site, El. 39+ feet near the center of the site, and El. 35-36+ feet near
the northwest and southwest corners of the site, respectively.

PROJECT UNDERSTANDING

Three (3) commercial / industrial buildings are currently proposed across this project site, with
each building including 1stand 24 floor office areas and a warehouse with attendant loading docks
and associated paved parking and driveway areas. A Concept Grading Plan (Reference No. 1)
for the easterly 5757 property shows Building 1 (199,909 square feet) and Building 2 (180,359
square feet) occupying the easterly and westerly portions of the property. Conceptual plans for
the 5665 property were not available at the time of this report, but we understand that Building 3
(185,412 square feet) will be of a similar type of construction (i.e., concrete tilt-up frame
construction) with similar appurtenances relative to Buildings 1/ 2.

Structural details were not available at the time of this report update. For the purposes of this
report, it is assumed that the planned structures will consist of concrete tilt-up frame construction
with associated truck docks. Maximum column and wall loadings not exceeding about 200 kips
and 5 kips per lineal foot, respectively, have been assumed for preliminary design purposes.
Should the planned design / construction loadings vary from those indicated herein, this office
should be notified in order to provide comment and/or updated geotechnical recommendations
for design, as appropriate.

PROJECT BACKGROUND AND PREVIOUS STUDIES

Previous studies for the project were performed by Southern California Geotechnical (SCG), the
findings of which were presented in SCG’s Geotechnical Feasibility Study dated June 7, 2021
(Reference No. 2) and subsequent Geotechnical Investigation Report dated September 29, 2021
(Reference No. 3). Field subsurface investigation for both properties was performed by SCG as
part of their Geotechnical Feasibility Study and included the drilling of four (4) soil borings (B-1
through B-4) and four (4) Cone Penetration Tests (CPT-1 through CPT-4) to depths of 50 feet
below existing ground surface. SCG’s subsequent study / Geotechnical Investigation Report
included nine (9) additional borings (B-5 through B-14) and four (4) additional CPTs (CPT-4
through CPT-8) with recommendations provided for buildings located on the 5757 property (now
referred to as Buildings 1 and 2, respectively, per Concept Grading Plan; Reference No. 1). Actual
logs of borings B-5 through B-7 and CPT-5/-6, including associated laboratory test results, were
not available for our review. The CPT data files were also not available for our review and re-
evaluation.

SCG identified shallow groundwater levels at 5 to 9.5 feet below existing ground surface and
potentially liquefiable soil conditions at depths between 5 and 50 feet below existing ground
surface. Recommendations for remedial grading combined with or without specialized ground
improvement techniques to depths of 15 feet were provided with the intent of supporting the
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planned structures on shallow conventional foundations. Conventional foundation criteria were
provided when considering remedial grading to 15 feet depth, with reported post-construction
settlements expected to be within tolerable limits for conventional foundations. However, based
on our review of the previous studies by SCG, estimated total and differential settlement potentials
were not provided for design, and settlements due to potential soil liquefaction below the proposed
15-feet-depth of remedial grading did not appear to have been addressed. Additionally, the
proposed remedial grading would intercept shallow groundwater, requiring extensive dewatering.

In view of the above, G3 was retained to review and evaluate the findings / recommendations of
the previous geotechnical consultant (SCG), perform supplemental subsurface exploration, and
develop alternative recommendations for the proposed development. G3 has completed this
additional phase of study and summarized our findings / recommendations herein as the new /
current Geotechnical Consultant of Record (see below).

CHANGE OF GEOTECHNICAL CONSULTANT OF RECORD

G3SoilWorks, Inc. (G3), has been retained and should be considered as the current Geologic /
Geotechnical Consultant of Record for the subject project. As the Consultant of Record, G3 has
reviewed the referenced reports prepared by Southern California Geotechnical (SCG; Reference
Nos. 2-3), accepts the data, and generally concurs with their conclusions and recommendations,
with the exception of those superseded herein.

PURPOSE AND SCOPE

The purpose of our geotechnical investigation was to re-assess and evaluate the findings /
evaluation / recommendations for the deep removal / recompaction remedial grading scheme
presented by the previous geotechnical consultant and provide alternative in-situ ground
improvement considerations for structure support.

Our scope of work included the following tasks:

¢ Review of available pertinent geologic and geotechnical reports and maps specific to the
project site and vicinity

e Preliminary site reconnaissance and boring layout;

e Thedrilling of 5 borings to depths of 25 to 51.5 feet below existing grade utilizing a truck-
mounted drilling rig equipped with an eight-inch diameter hollow-stem auger, and
associated soil sampling and logging by our geologist / engineer to substantiate the
subsurface findings reported by the previous consultant and obtain additional subsurface
information.

e A total of five (5) monitoring wells were installed to determine static water levels and
provide a means of groundwater monitoring in advance of and during construction.

e Review of the liquefaction analyses performed by the previous consultant and perform two
(2) additional Cone Penetrometer Tests to depths of 50 feet below grade for liquefaction
evaluation;
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e Laboratory testing, including moisture content and dry density of relatively undisturbed
samples obtained in the field, maximum density / optimum moisture relationship,
expansion index, hydrometer, classification, consolidation, direct shear, and Atterberg
limits;

e Engineering geologic / geotechnical evaluation and analysis of the findings by our office
and those presented in the referenced reports relative to the existing site conditions /
proposed development, including geologic hazards and re-evaluation of potential site
liquefaction;

e Consultation with our ground improvement design / build specialist to develop criteria for
use in ground stabilization and preliminary recommendations for remedial grading / ground
improvement, and foundation design criteria;

e Preparation of this written report presenting a summary of our field findings, laboratory
test results, and updated recommendations for grading, preliminary criteria for ground
improvement, foundation design and construction, and utility trench excavation
considerations.

GEOLOGY
Regional Geologic Setting

The Los Angeles and Orange County coastal areas are adjacent to what is referred to as
California’s "Continental Borderland" geomorphic province — representing an area of transition
between continental and marine environments associated with the geologic development of the
Los Angeles Basin (LA Basin, Figure A). Over the past 20 million years of geologic time, tectonic
reorganization of the southern California landscape along the “Big Bend” of the San Andreas Fault
Zone (SAFZ) caused areas associated with the LA Basin to subside / down-drop, forming a major
structural depression / sedimentary basin during early to middle Miocene time (15-20 million years
ago). This depression initially formed an offshore marine environment that persisted for millions
of years and filled with marine sediments sourced from the rapidly evolving highlands. Within the
last 2-3 million years, tectonic uplifts that developed along the Newport-Inglewood / Rose Canyon
Fault Zone (NIRCF2Z) to the west and Whittier Fault Zone (WFZ) to the north caused the basin to
uplift and fill with terrestrial and marine sediments, eventually becoming an evolving emergent
plain. The source of the infill sediments was a combination of both marine and terrestrial
sediments deposited by the ancestral Santa Ana, Los Angeles, and San Gabriel River systems.
Over the last approximate 120-thousand years of geologic time, alluvial sedimentary fans have
built-out / prograded southwestward toward the Pacific Ocean from the mouth of Santa Ana
Canyon, forming the upland areas of the Orange County coastal plain. The Orange County
coastal plain, City of Cypress, and project site are located within the southeasterly margins of the
LA Basin, west of the historic Santa Ana River Channel, and are underlain by thousands of feet
of Tertiary sediments and crystalline basement rocks of the Peninsular Ranges Geomorphic
Province of southern California.
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Figure A. Map of Local Geomorphic Provinces, Regional Fault Lines, and Related Landforms including:
the Peninsular Ranges (orange), Continental Borderland (blue), and Transverse Ranges (green); the San
Andreas, Newport-Inglewood / Rose Canyon, and Whittier fault zones (SAFZ, NIRCFZ, and WFZ,
respectively; red lines); the San Jacinto (SJFZ), Elsinore (EFZ), Santa Monica (SMoFZ), and Sierra Madre
(SMF2Z) fault zones (orange lines). The project site (yellow star) is located along within the southeasterly
interior margins of the Los Angeles Basin (LA Basin; yellow), a geomorphic sub-province forming the “join”
between the three surrounding provinces. The San Joaquin Hills (dashed, white outline) represent the
uplifted southeastern extension of the LA Basin to the southeast. County lines shown in dark blue with the
project site located in Orange County. Approximate alignment of Santa Ana River is shown in light blue.

Local Geology / Geomorphology

Review of historic topographic maps dating back to the early 1900’s (Figure B, below) indicates
that the site is located near the terminus of the abandoned northern branch of the ancestral
Santa Ana River and the headwaters of Anaheim Creek, which historically drained into the
wetlands of Seal Beach (now known as the Seal Beach National Wildlife Refuge). Regional
geologic mapping (Figure 3, attached) indicates that the site is underlain by Quaternary young
alluvial deposits — Unit 2 (Qyaz) of late Pleistocene to Holocene age. The local alluvial deposits
are described as, “Poorly consolidated, poorly sorted, permeable flood-plain deposits consisting
of soft clay, silt and loose to moderately dense sand and silty sand’. Sediments underlying the
site / vicinity are understood to be fluvial in origin, having been transported by floodwaters of the
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ancestral San Gabriel and Santa Ana River drainages, deposited as broad sheets and
anastomosing lobes of sediment across an ancient flood plain. These relatively ancient flood-plain
deposits, now at elevations of 35-40 feet above sea level, likely began accumulating in a low-lying
wetland, similar to the historic wetlands of Seal Beach to the southwest. During the late
Pleistocene / early Holocene climatic transition (10- to 20-thousand years ago), local relative sea
level was more than 300 feet below its modern level, but rapidly rose in response to climate
change and influx of glacial meltwater into Earth’s oceans. This rapid sea level rise essentially
drowned the coastal zone and flooded former wetland areas that would subsequently infill and be
buried by terrestrial alluvium transported and deposited by the Santa Ana and San Gabriel Rivers.
As these sediments continued to accumulate, they developed into broad alluvial fans that
prograded / built-out from ancient stream channels, displacing and/or maintaining the Pacific
Coastline to the southwest. The result of this apparently rapid depositional history is an elevated,
alluvial flood-plain that buried / infilled an ancient wetland, creating the relatively flat / low-lying
terrain and alluvial deposits present under the site.
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Figure B. Historic Topographic Map of Southern California from U.S. Geological Survey — Southern
California Sheet No. 1, 1:250,000 Scale, 250-feet Contour Interval, May 15, 1910 Edition. Note that the site
(yellow star) is located near the terminus of the ancestral Santa Ana River’'s abandoned north branch, and
the headwaters of historic Anaheim Creek, which ultimately drains into wetlands of Seal Beach (Note: Not
to Scale; For lllustrative Purposes Only).

Site History

According to PropertyShark and LoopNet commercial real estate website, the existing structures
that currently occupy the 5665 and 5757 properties were reportedly constructed in 1988 and 1991,
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respectively. Review of vintage topographic maps and historic aerial photos dating back to the
early 1900s indicates that the site originated as part of a largely undeveloped, rectangular parcel,
with the maijority of the local area either similarly undeveloped or agricultural. By the early 1930s,
some housing and limited urbanization, including a petroleum tank farm to the northwest, is
scattered throughout the greater vicinity. As of 1950 (Figure C, below), the site was part of a group
of agricultural parcels proximal to the Southern Pacific Rail Line, the Los Alamitos Race Track
and Army Airfield Complex, and other developments can be seen in the area. By 1960, the airfield
had expanded to near its modern configuration and much of the surrounding vicinity had become
urbanized. The site area remained agricultural through 1970, but much of the surrounding area
was urbanized and developed by 1980. The site and immediate vicinity however remained
agricultural until about 1985. In 1990, the site’s configuration was apparently established similar
to today.
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Figure C. Excerpt from U.S. Geological Survey 1950 topographic map of the Los Alamitos Quadrangle
(1:24,000 scale; 5-foot contour interval) showing approximate location of project site at Elevation 37+ feet
above mean sea level (not to scale; site location is approximate; for illustrative purposes only).

With regards to the above, no buildings or other meaningful development were noted on or very
near the site until the current development. The agricultural uses, based on historical review,
indicate only “open ranch” replaced later by basic row crops. With respect to anthropological
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development, the general area was open space that served as a mix of rural and agricultural
development. This continued through the early to mid-20™ century. During that time, agricultural
processing and use may have influenced the upper few to possibly locally several feet of onsite
soils. Since that time, the area has been subject to heavy urbanization. This has likely created
minor fills and modifications to the topography. The modifications include roadways, building pads
and similar in support of development. This results in local fills and cuts of a few to locally several
feet. The area has been heavily urbanized. Locally, the majority of the area is built out. The
existing conditions onsite are part of a larger commercial development (“Cypress Technology
Center”) that includes commercial buildings and associated paved parking areas.

Flood Hazards

The major drainages — namely the San Gabriel and Santa Ana Rivers — have been largely
channelized, along with storm water controls effectively “stabilizing” the area from further fluvial
activity. Review of FEMA Flood Hazard Mapping (06059C0116J) indicates that the site is outside
the 100-year flood plain but within the 500-year flood plain (i.e., in a zone assigned a 0.2-percent
chance of being flooded in any given year or once every 500 years on average).

Local Faulting / Seismicity

Our desktop research indicates that the site is not underlain by any known active faults (i.e.,
Holocene faults that have ruptured in last 11,700 years and are likely to rupture in the future per
the Alquist-Priolo Earthquake Fault Zoning Act). According to the Cypress General Plan, the
nearest zoned “active” fault includes the Newport-Inglewood Fault Zone (5.1 miles southwest of
the project site). Other nearby “active” faults include the Whittier-Elsinore Fault Zone (11.6 miles
northeast of the project site). Nearby Quaternary faults includes an inferred portion of the Los
Alamitos fault, located 2.2 miles southwest of the site, the faults in West Coyotes Hills, 8.2 miles
northeast of the site, and the El Modena fault and Peralta Hills fault, located 10.2 and 11.3 miles
easterly of the site, respectively. A nearby pre-Quaternary fault is the Norwalk fault, located 5.2
miles northeast of the site. Another concealed fault line (presumed inactive) is located
approximately 0.85 miles southwest of the site, parallel to trend of the Los Alamitos Fault.

The local area is seismically active and subject to being impacted by large / damaging
earthquakes. Recent historic damaging earthquakes affecting the local area include the 1987
magnitude (Mw) 5.9 Whittier Narrows earthquake and 1994 Mw 6.7 Northridge earthquake,
caused by blind thrust faults located in the northern Puente Hills and San Fernando Valley,
respectively. These earthquakes generated moderate to strong ground shaking in the local area
and slight damage to local structures (Modified Mercalli Intensity V-VI at the subject site). The
1933 magnitude (M) 6.4 Long Beach Earthquake reportedly caused severe ground shaking
(Modified Mercalli Intensity VIII) and moderate to heavy damage to structures in the local area
according to the California Department of Conservation, based on the work of Barrows (1970,
Reference No. 4), Trifunac (2003, Reference No. 5), and others. Larger/ more damaging
earthquakes have the potential to affect the local area in association with seismic events on the
San Andreas, San Jacinto, Elsinore, Newport-Inglewood, and other regional fault lines affecting
southern California.
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The Los Alamitos Quadrangle is a Seismic Hazards Zone and is discussed in SHZR 019. The
SHZR notes that the vicinity of the site is susceptible to liquefaction. This is described in more
detail in the Seismic Hazards section of this report.

GEOTECHNICAL INVESTIGATION
Field and Laboratory Investigation

On December 13", 2021, two CPT borings (CPT-1 and CPT-2) were advanced to depths of
approximately 50 feet below existing site grade. Between January 3, 2022, and January 4, 2022,
five hollow-stem augured borings (B-1 through B-5) were advanced to depths of approximately
31.5 feet and 51.5 feet below existing site grades, respectively. The approximate location of these
borings and CPTs by G3 are shown on the attached Boring / CPT Location and Groundwater Map
(Figure 2), along with the locations of previous borings / CPTs by SCG. Soil samples were
obtained at selected depths and transported to the laboratory for testing.

Geotechnical boring logs for the hollow-stem auger borings and CPT results are included in
Appendix A and Appendix B, respectively. Laboratory testing was performed on representative
soil samples obtained during the field exploration to determine geotechnical properties of the site’s
subsurface materials, and the results of this testing are included in Appendix C. Boring logs, CPT
results, and related information excerpted from SCG'’s previous reports (Reference Nos. 2 and 3)
are included in Appendix D and Appendix E, respectively.

Subsurface Conditions

Based on the findings of our subsurface exploration, the project site is underlain, in general, by
shallow fills and Quaternary alluvial deposits (Qal; synonymous with Unit Qya, of Figure 3,
described in Local Geology / Geomorphology section). Artificial fill was noted within the upper
5+ feet and generally consisted of dark grayish brown, moist to very moist, medium-dense, silty
sands. Below about 5 feet depth, the native alluvial materials consisted primarily of very moist to
wet silty sands / sandy silts with interbeds / discontinuous lenses of clayey silt / silty clay and
poorly-graded sands noted between 35 and 40 feet. A distinct / apparently widespread layer of
clayey silt/ silty clay was noted at about 15+ feet and 32.5 feet in Borings B-1 through B-5,
consistent with previous borings by SCG. In general, the relative density and consistency of the
alluvial materials, based on SPT / Cal-Mod blow counts, was noted to be predominantly loose to
medium-dense and soft to firm. The fine-grained soils were generally low to very low / non-plastic
in terms of apparent plasticity. It is likely that some of the fill materials, particularly the lower
portions, are of an agricultural nature. Although we did not have opportunity to review any
engineering information about the grading of the original development, based on available
subsurface information, this agricultural fill may have been processed to varying degrees to
accommodate the current development. No adverse organics were noted, however scattered
roots and similar were reported in both our and the prior consultant SCG’s work. Shallow
groundwater conditions are present at the site, with first water occurring at depths of about 6-9 feet
below existing surface elevations. Additional information regarding groundwater conditions is
provided below.
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Groundwater

Monitoring Well Installation / Recent Water Levels

Groundwater was initially encountered / noted in borings B-1 through B-5 between 7 feet and 8
feet below ground surface, which is generally consistent with groundwater levels of between 5 feet
and 9.5 feet reported by the previous consultant (SCG; Reference Nos. 1 and 2). As part of our
work, a total of five (5) monitoring wells permitted through Orange County Environmental Health
Care Agency — Environmental Health Division were installed in borings B-1 through B-5 for the
purposes of determining static water levels and as a means of ongoing monitoring for the project.
The completed / approved well permit application and supporting documents are included in
Appendix F. As-built well diagrams are referenced in the attached Geotechnical Boring Logs
(Appendix A) and included as attachments in Appendix G. Estimated groundwater elevations as
of January 7™ and April 4" (2022) are summarized below and on the attached Figure 2.

Table 1. Estimated Groundwater Elevations / Depths — Wells B-1 through B-5

Well # Est. Surface Elev. Est. GW Elev. (1/7/22) | Est. GW Elev. (4/4/22) Change Depth to Water (4/4/22)
(feet above NAVD88)| (feet above NAVD 88) | (feet above NAVD 88) (feet) (feet below ground surface)
B-1 38 31.4 31.6 0.2 6.4
B-2 38 314 31.5 0.1 6.5
B-3 36 28.9 28.8 -0.1 7.2
B-4 35 284 28.6 0.2 6.4
B-5 39 30.3 30.2 -0.1 8.8

Notes: Surface Elevations estimated from Google Earth to nearest 1-foot. Groundwater Depths / Elevations
rounded to nearest 0.1 feet. See Figure 2 (attached) additional notes / information.

Hydrogeology / Structure

Groundwater associated with the site / local vicinity is not a singular body but likely comprised of
multiple anastomosed zones that are inferred to be locally / partially interconnected and fed by
regional and local sources of recharge, including surface infiltration, storm drain leakage, and
other shallow / surficial sources. An Upper Zone of “first water” occurs in predominantly silty sands
of moderate permeability, and inferred to be largely unconfined / perched on top of a relatively
low permeability clay / silt layer noted at 15+ feet in Borings B-1 through B-5. An Intermediate
Zone, centered at approximately 20-30 feet, generally occurs in silty sands and is inferred to be
semi-confined / leaky. Below about 35 feet, a Lower Zone occurring in poorly-graded sands
centered at approximately 35-40 feet is inferred to be confined / semi-confined (i.e., “pressurized")
based on the presence of confining layers (clayey silts / silty clays) above and below. In general,
the sediments controlling groundwater flow occur as sub-horizontal, semi-continuous layers /
lenses that generally conduct water horizontally and/or through vertically leakage between zones.

Groundwater Considerations

In general, groundwater associated with the site is shallow and understood to be of incidental /
non-beneficial use. The ongoing regional series of droughts may influence the groundwater by
tending to depress it. During periods of heavy rains and particularly “wet” rainy seasons,
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groundwater may be expected to rise and may mound in areas of concentrated influx. This
condition may influence the use of infiltration and other stormwater controls.

The influence of the groundwater on overlying soils is likely to complicate earthwork / excavations,
as the groundwater may rise into the work zone by “pumping” effects of heavy equipment, and by
capillarity. Where semi-confined groundwater bodies exist, their phreatic head may be higher than
their physical occurrence. This condition can exert a pressure on excavation bottoms, creating a
“quick” condition, and other adverse effects. This typically requires a zone of isolation of up to
several feet between the groundwater surface and the excavation to mitigate.

Shallow groundwater conditions and dewatering should be factored accordingly as part of the
design and construction of the proposed development, including its effect on utility installations
and general earthwork / construction. Shallow groundwater may be expected to influence utilities
and related where they are close to or intersect the water table. The potential effects include
flooding / groundwater intrusion, possible bottom heave, and decreased sidewall stability should
be accounted for accordingly. Spoils near or below the water table are expected to be relatively
wet and may require additional processing (aeration / drying) for use as engineered fill.

Specific details regarding groundwater / dewatering approaches, if needed, are beyond the scope
of this report. Once the development plans are firmed up, this office should be consulted on how
to proceed with formulating dewatering plans and/or other forms of ground stabilization that may
be required to accommodate the proposed development and related appurtenances.

The groundwater at the site may present another hazard that could affect the property long-term
in the form of wicking and capillarity, particularly during heavy seasonal rain or transient rise in
groundwater. This condition may be expected to cause potential for elevated moisture / vapor
intrusion risks to interior structures. Mitigations for such hazards include a robust capillary break
and high-quality engineered vapor retarder system underlying a relatively thick slab assembly
made of high-strength, low water cement ratio concrete, preferably with a hydrophobic additive
(i.e., Xypex / Hycrete). Providing interior ventilation, appropriate exterior drainage, eliminating
planters next to / proximal to buildings, and similar can also help mitigate risks associated with
moisture / vapor intrusion. This is discussed in more detail in the Recommendations section of
this report.

SEISMIC HAZARDS
General

Seismic hazards are typically categorized into two classes: primary and secondary. Primary
seismic hazards are those directly related to a seismic event and include strong ground motion
and surface rupture due to regional earthquakes and related surface displacements along fault
lines. Secondary seismic hazards occur as a result of the primary hazards and include responses
of the local ground to seismic shaking like liquefaction, lateral spreading, earthquake-induced
landslides, etc. Additional hazards associated with coastal settings and open water bodies include
tsunamis and seiche. These hazards and associated risk potentials are described below.
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Surface Rupture and Strong Ground Motion

As previously described, active faults do not appear to be present across or very near the subject
property. According to the California Geological Survey’s web-based application (EQ Zapp), the
nearest zoned active faults include the Newport-Inglewood and Whittier fault zones located
approximately 5.1 miles southwest and 11.6 miles northeast of the site, respectively. The Fault
Activity Map of California (CDMG Map No. 6, 2010) also indicates that the site is not located in
an Earthquake Fault Zone of Required Investigations. A small area of recent activity in the Coyote
Hills (Fault 433) is present in between the Norwalk Fault and Whittier Fault about 8.25 miles
northeast of the site. The local area does include the Los Alamitos Fault Zone (Fault 442) about
2.2 miles southwesterly that is of Late Quaternary age, and not considered active. The Norwalk
Fault (Fault 443) is located about 5.3 miles north easterly of the site, along with splay segments
of unnamed faults situated about 4.25 miles south-southeast and 3.8 miles easterly of the site.
Risk of onsite fault-related ground rupture associated with activity of a known active fault is
considered unlikely. However, it should be noted that incidental ground cracking and other
phenomena can occur due to high seismic accelerations and regional seismic activity, including
effects associated with liquefaction and lateral spread— which should be expected throughout
project’s design life. Risks associated with seismic shaking and strong ground motion are
considered moderate but can be mitigated through appropriate geotechnical / structural design
and construction practices. Seismic design parameters based on ASCE 7-16 are included in
Appendix H.

Liquefaction / Seismic Settlement

Liquefaction is a phenomenon in which saturated, cohesionless soils lose strength during
relatively severe earthquake ground motions, with potential for adversely affecting buildings and
road structures. In general, during ground motion, saturated fine sands and silty sands tend to
compact and decrease in volume, resulting in an increase in pore water pressure if drainage is
impeded. If the pore water pressure becomes equivalent to the overburden pressure, the effective
stress becomes zero and, consequently, the cohesionless soil loses its strength and is considered
to be in a liquefied state. Factors known to influence the potential for liquefaction include soil type
and depth, grain-size, relative density, groundwater level, degree of saturation, and both the
intensity and duration of ground shaking.

According to California Geological Survey’s web-based application (EQ Zapp), the site is located
in Liquefaction Hazards Zone of required investigations and our subsurface exploration, as well
as that of the previous consultant (SCG; Reference Nos. 2 and 3), has verified the presence of
potentially liquefiable soils to depths of 50 feet. Liquefaction analyses performed by the previous
consultant based on the results of their CPT test data (in their Feasibility Study; Reference No. 2)
indicated potential dynamic settlements ranging from 5.08 inches to 7.62 inches under a major
seismic event. In their Preliminary Geotechnical Investigation Report (Reference No. 3), repeat
liquefaction analyses were performed using different analysis methods resulting in dynamic
settlements ranging from 2.80 inches to 3.29 inches, including an additional liquefaction analysis
of secondary CPT test data resulting in 4.56 inches of settlement.
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Site liquefaction potential was evaluated utilizing the computer program LiquefyPro developed by
CivilTech Software, based on the subsurface conditions encountered in our CPT-1 and CPT-2
(Appendix B). The results of this analysis indicate potential dynamic settlements on the order of
2.90 inches to 5.27 inches during a severe seismic event. This dynamic settlement is expected to
occur over a large area and would result in areal subsidence, and the potential differential
settlement is expected to be significantly less over any relatively small segment. However, given
the nature of the proposed development, being comprised large-scale industrial warehouse
facilities, differential settlements under current conditions could be significant. Remedial grading
/ foundation considerations and/or in-situ ground improvement measures are recommended
hereinafter to help mitigate potential adverse effects due to soil liquefaction. The results of our
liquefaction analysis are included in Appendix I.

Lateral Spread

Liquefaction induced lateral spreading is defined as the finite lateral displacement of gently
sloping ground as a result of pore pressure build-up or liquefaction in a shallow underlying deposit
during an earthquake. Factors known to contribute to lateral spreading include gentle surface
slope, free-face conditions, shallow water table, and liquefiable cohesionless soils under a major
seismic event. Lateral spreading is typically confined to the displacement of large, surficial blocks
of sail in the downslope direction as a result of liquefaction in a subsurface layer.

Commonly associated with lateral spreading are slumping of embankments overlying liquefiable
soils, resulting in settlements, lateral displacements, and surface cracks or scarps oriented near
parallel to the top of slope. Although these slumps are the result of soil liquefaction, the slope
failure can better be characterized as a rotational slide or slump. On flat terrain, lateral spread is
limited by lack of topographic differential. During very high ground motion events, lateral spread
may occur locally and in conjunction with other more widespread liquefaction mechanisms, and
is likely to focus on weak susceptible ground adjacent to channels, excavations, and other
locations with topographic discontinuities.

Given the character of the area surrounding the site, and considering the ground improvements
afforded by remedial grading that will be associated with the proposed development, and based
on performance in prior significant earthquakes, heavy lateral spread is considered a low risk,
ground cracking and displacements and localized spread, particularly adjacent to channels, etc.
is considered a moderate risk. This risk is improved by ground treatment and dewatering, as well
as providing a capping of engineered fill.

Tsunami

Tsunamis are long-period ocean waves generated by the displacement of ocean water resulting
from submarine landslides and/or fault rupture during large earthquakes. Coastal inundation /
flooding as a result of tsunami can be caused by local and/or distant sources distributed
throughout the Pacific Ocean. Tsunamigenic sources include local seismic sources like the
Catalina Fault, Newport-Inglewood Fault and submarine landslides associated with the Palos
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Verdes Peninsula. More distant sources include subduction-related faulting around the Pacific
Rim near Alaska and Chile.

Topographic and regional maps indicate that the subject site is more than 6 miles inland from the
coast / Pacific Ocean. The site sits at an elevation of approximately 37+ feet above sea level and
is not located in an area of known tsunami hazards according to Reference No. 8. Based on the
above, risk of tsunami from the known sources described above is considered low.

Seiche

Seiche is defined as a standing wave oscillation effect generated in a closed or semi-closed body
of water caused by wind, tidal current, and earthquake. Seiche potential is highest in large, deep,
steep-sided reservoirs or water bodies (OFR 79-8). The nearest such bodies are the ponds
located at the Los Alamitos racetrack, located 0.6 miles from the site, the El Dorado Park lakes,
which are located approximately 3 miles from the site, and Carbon Creek, Coyote Creek, and San
Gabriel River located as near as 0.7 miles from the site. Considering the relative distances and
the various topographic obstructions, the potential for Seiche effects to the project site due to off-
site reservoirs, etc., is considered nil.

It is important to note that in our experience, moderate to high ground motion occurrences can
cause seiche effects in pools, spas, and ponds. If pools or other water features are planned near
the residence or on the property, consideration for Seiche effects should be accounted for — as
nuisance sloshing as a result of earthquake forces may cause localized flooding and related
damage in their immediate vicinity.

CONCLUSIONS AND RECOMMENDATIONS

From an engineering geologic standpoint, it is our opinion that the proposed development is
feasible, provided that the recommendations provided herein and the City of Cypress grading
requirements are incorporated in the design and implemented during construction.

Presented below are general guidelines and preliminary recommendations for incorporation into
the project design and construction based on our findings, analyses, reviews and overall
experience with similar conditions. These include grading / in-situ ground improvement, structure
foundations, seismic design, structure setbacks, exterior flatwork, moisture / vapor retarder
system for structures, soil expansion, corrosion considerations, retaining walls, asphaltic concrete
pavements, storm water infiltration, utility trench backfills, site drainage, landscape irrigation and
maintenance, and plan reviews, observations and testing.

Geotechnical Considerations

The major geotechnical factors that should be considered during project design include the
following:

e Soil disturbance resulting from the demolition and removal of existing structures, ancillary
elements, and underground utilities;

e Presence of existing fill soils to general depths of about 5 feet, locally more;
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o Shallow groundwater levels at depths ranging from approximately 6 to 9 feet below
existing site grades, with zones of overlying wetness that may be present;

o Static settlement due to foundation / improvement loading and dynamic settlement
resulting from earthquake-induced liquefaction and shallow dry sand settlement;

e Constraints to remedial grading due to shallow groundwater levels;

e High ground accelerations / seismic shaking may be experienced at the site during its
design life — therefore, the proposed structures should be designed and constructed to the
prevailing standards and seismic design requirements;

e Soil exposure issues related to control of external influences on the structure — including
water / moisture / vapor, vegetation (landscaping), soil chemistry (i.e. sulfate / pH issues),
exposure to rain and weather.

e Typical measures to mitigate the potential adverse effects due to site liquefaction include
the following, in order of decreasing effectiveness:

o Improvement of liquefiable soils (e.g. dynamic compaction, compaction grouting,
removal and replacement with approved compacted fill) would minimize the
potential for dynamic settlement of the underlying soils and associated adverse
effects to structures.

o Structures supported on deep foundations (e.g. pile/grade beam system with
structurally supported floor slab) would help mitigate temporary loss of foundation
support due to liquefaction of the underlying site soils, although there may be some
temporary loss of lateral support.

o Structures supported on mat foundations may suffer distress in the form of
differential movement due to temporary loss of foundation support during a major
seismic event. However, it may be feasible to re-level mat supported structures
utilizing compaction grouting / mud jacking procedures. Mat foundations typically
outperform conventional footings in reducing the adverse effects associated with
dynamic differential settlement.

o Structures supported on strengthened conventional foundations (i.e., continuous
and spread footings) incorporating some foundation redundancy would provide
some measure of mitigation against the adverse effects due to site liquefaction.
However, the structure may experience extensive distress.

Considering the type of development (i.e., warehouse / distribution center comprised of concrete
tilt-up construction), shallow groundwater levels and associated constraints to remedial grading
to mitigate static / dynamic structure settlements, structure sensitivity to differential settlements,
and overall site area, recommendations for ground improvement to mitigate potential adverse
effects due to soil liquefaction are provided herein. The in-situ ground improvement
considerations recommended herein will provide some measure of mitigation and should provide
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suitable levels of protection with regard to bearing failure, settlements, and limit lateral
displacements, but will not eliminate the potential adverse effects to structures associated with
soil liquefaction / dynamic settlement.

The following recommendations are specific to the currently proposed construction. Any deviation
from the assumed loads and proposed construction is subject to review by the Project
Geotechnical Engineer.

Ground Improvement Considerations

General Discussion

Considerations were given to in-situ ground improvement to mitigate potential site soil liquefaction
to provide acceptable support of the planned structures, with limited remedial grading operations
considered to provide support for planned pavement construction.

Preliminary assessment for in-situ ground improvement options were performed by Advanced
Geosolutions, Inc. — design-build geotechnical contractor, utilizing the field findings available in
the referenced Southern California Geotechnical reports and those findings obtained during our
geotechnical exploration phase. Based on their assessment, viable ground improvement systems
for the subject building include vibro-stone columns or deep soil mixing.

Ground improvement systems are installed under design-build contracts by specialty contractors.
The required size, spacing, length, and strength of the ground improvement elements should be
determined by the specialty contractor based on the proposed structural loads and desired level
of improvement. Prior to submittal, our office will review the geotechnical aspects of the ground
improvement program for concurrence with our findings and recommendations and provide
comments / revisions as appropriate. The capacities of the ground improvement elements should
be determined by the design-build contractor that installs the system; however, for planning
purpose, it may be assumed that both ground improvement alternatives will extend to a depth
ranging from 20 to 30 feet contingent upon desired structural performance. Based on the chosen
ground improvement technique, the upper 12 to 18 inches or more of the working pad may need
to be re-compacted after ground improvement installation, due to surface disturbance and
potential ground heave. For this reason, we do not recommend preparation of the final pad or the
construction of utilities prior to ground improvement.

Preliminary discussions of the two alternate approaches are presented in the following sections.
Stone Column

Stone columns would provide reinforcement within and to the surrounding soil via densification
thereby increasing soil shear strengths and associated increased bearing capacities, decrease
seismic deformations and associated structure settlements, resulting in reduced foundation costs.
The construction process consists of utilizing pre-augered methods. The augered cavities are
backfilled with aggregate that is compacted in place using static crowd pressure augmented with
a high frequency, low amplitude, vibratory hammer. The impact hammer densifies aggregate
vertically while the tamper foot forces aggregate laterally into cavity sidewalls resulting in stiff
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stone column elements and stiffened matrix soil.

Stone columns can be installed at generally uniform spacings across the building footprint and to
a lateral distance on the order of 15 feet beyond the structure footprints with a total coverage area
of approximately 10 to 12 percent. Following installation, the planned structures may be supported
by shallow conventional foundations with concrete floor slab.

Alternately, stone columns can be strategically placed at concentrated foundation load conditions,
footing locations with input from the project Structural Engineer. For this alternative, conventional
footings with structural floor slab would be used.

When considering stone columns, crushed/ processed concrete from demolition operations can
be incorporated into the stone mix if the material meets certain criteria, and soil spoil materials
generated from the drilling operations can be reused on-site to achieve planned grades and/ or
dock height fill placements.

Deep Soil Mixing

Deep soil mixing (DSM) is a ground improvement technique through blending of hardening agent
(usually cement grout) with the native soils. The process improves the strength and stiffness of
the soil to increase bearing capacity, decrease settlement, and mitigate seismic issues. A
revolving hollow shaft with mixing paddles and/or a section of auger (mixing tool) is advanced into
the soil. As the mixing tool is advanced into the soil by a combination of rotation and crowd force,
a grout slurry (comprised of cement and water) is injected through the hollow-stem and blended
with the soil mix, creating a series of soilcrete columns. DSMs can also be amended to provide
uplift capacity by introduction of tie-down rebar.

The DSM columns are typically separated from the bottom of the foundation using a minimum 6-
inch layer of crushed rock or other similar “cushion material”. No direct structural connection
between the DSM columns and the overlying structural element is allowed. Lateral resistance is
provided by footing bottom friction at the “cushion” layer interface or passive resistance of the
side walls. The target strengths of the DSM soils are usually between 100 to 300 psi at 28 days,
depending on load demands. The strength is tested using ASTM D2166 “Standard Test Method
for Unconfined Compressive Strength of Cohesive Soils”.

When considering deep soil mixing ground improvement, conventional footings with structural
floor slab would be used. Excess soil spoil materials generated can be reused on-site to achieve
planned grades and/ or dock height fill placements.

Grading / In-situ Ground Improvements
General

Presented below are recommendations to address site clearing/ preparation and remedial grading
associated with the pavement/ ancillary construction and completion of structure pads. The actual
design and magnitude of remedial grading and ground improvement will be refined and presented
under separate reporting.
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Site Clearing and Preparation

e Site preparation and grading should be made under the observation of the Project
Geotechnical Engineer or Geologist, Project Engineering Geologist, and/or their field
representative.

e Proper measures should be implemented during the performance of grading work to
protect the work site, particularly excavated areas, from flooding, ponding and inundation
due to poor or improper temporary surface drainage. During periods of impending
inclement weather, temporary provisions should be made to adequately direct surface
drainage, from all sources, away from and off the work site and to provide adequate pumps
and sumps to handle any flow into the excavations.

e Prior to the start of the required earthwork and grading, all vegetation, surface trash,
debris, and other deleterious materials should be removed from areas of planned grading
and wasted away from the site. Vegetation removal should include root-balls and
attendant root systems.

e Removal of existing structures should include foundations, concrete flatwork, and any
remaining buried obstructions. Concrete fragments and construction debris from site
demolition operations should be disposed of off-site.

e Any pipelines or conduits encountered within the zone of planned grading that are
designated for abandonment should be removed from the construction area and ends cut
and plugged according to the applicable Code requirements but not less than 10 feet
outside the perimeter of the proposed construction area, or as property line considerations
dictate. Non-reinforced concrete or clay pipes may be crushed in-place and incorporated
in the fill.

Local ordinances relative to abandonment of underground utilities, if more restrictive, will
supersede the above minimum requirements.

Remedial Earthwork

The following remedial grading recommendations were developed with consideration for ground
improvement (Stone column or Deep Soil Improvement) to provide acceptable processing of the
interface between the treatment zone and the overlying building envelop and support for the
proposed structures within the development.

1. For planned building pad areas receiving new fill soils to achieve planned grades where
the underlying soils were treated as described herein, remedial grading should consist, as
a minimum, of an 8-inch scarification of the exposed soils and recompaction to at least 90
percent relative compaction at 2 to 3 percentage points wet of optimum moisture
conditions (ASTM: D1557). Should unstable bottom conditions be experienced, additional
site overexcavation and recompaction and/or bottom stabilization methods may be
warranted and should be performed in accordance with our field recommendations based
on the actual conditions encountered at the time of grading.
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2.

10.

For planned building pad locations in areas of planned grade cuts, remedial grading
should be performed, as necessary, to provide a working platform for stone column
installation and deep soil mixing. During aggregate pier installation, it is anticipated that
the upper approximately 12 to 18 inches of pad grade soils will become disturbed.
Disturbed materials extending below proposed subgrade elevations will need to be
reworked as engineered compacted fill. Additional remedial grading efforts should be
performed, as necessary, based on the actual conditions exposed at the time of remedial
grading efforts and to the satisfaction of the ground improvement specialist.

In areas extending beyond the zone of in-situ ground improvement, the existing site soils
should be over-excavated to a 5 feet (minimum) depth below planned finish or existing
site grades, whichever depth is greater. For ancillary foundation support, additional over-
excavation should be performed, as necessary, to provide minimum of 3 feet of
engineered compacted fill beneath footings, and to a lateral distance of 3 feet beyond
footing edges.

Should undocumented fill soils outside the limits of the recommended ground
improvement be exposed at depths greater than 5 feet the condition of the fills exposed
should be evaluated in order to enable our office to provide additional recommendations,
as appropriate.

As discussed in the Groundwater section of this report, the site is underlain by relatively
shallow groundwater. A dewatering plan should be considered to mitigate this in
construction. Even with an appropriate dewatering program, some excavation areas may
experience wetness and or soft ground that may require supplemental means and
methods to address, including local sumping and pumping, rock / lime / cent treatment,
and top-loading.

Note that the groundwater at the site has likely been influenced by long-term regional
drought and may be affected as a result. The effect would be expected as a sympathetic
lowering. Therefore the water level may be higher in response to wet weather periods.

Dewatering, as may be required, should be performed in advance of the planned work, it
may take considerable time to lower groundwater significantly. Note that once the ground
in an excavation bottom is damaged by pumping and or turning quick, it can be difficult to
regain control.

Dewatering may assist in ground improvement. It may be possible to integrate the
dewatering with other ground improvement work planned for the site.

A study based dewatering program is recommended. Dewatering and disposal of
developed water will likely require a permit from the State Regional Water Quality Control
Board, and possibly other jurisdictions.

The shallow groundwater may adversely influence infiltration and other stormwater
management options. An evaluation of storm drainage management and infiltration should
be considered.
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Excavation Procedures

Temporary excavations performed 4 feet or deeper in vertical should be shored or sloped in
accordance with Cal OSHA requirements. Special construction techniques, such as slot cutting,
may be utilized if excavations are greater than 4 feet vertical and site constraints preclude use of
temporary slope cuts.

Excavations located along property lines and adjacent to existing structures (i.e. buildings, walls,
fences, etc.) should not be permitted within two (2) feet from the existing foundations. Temporary
slopes, if utilized, should be no steeper than 1.5:1 (horizontal: vertical) gradient with maximum
height of slope not exceeding 20 feet. A representative of this firm should be present on-site
during excavations to verify acceptability of temporary slopes. Acceptability will be dependent
upon the soil conditions encountered, construction procedures and schedule.

Excavation slopes and cuts daylighting seepage, or seepage occurring at or near the base of
these excavations may develop instability, raveling and piping. These should be addressed in the
field by the geotechnical consultant on an actual conditions case-by-case basis.

It is imperative that grading schedules be coordinated to minimize the exposure time of these
unsupported excavations. Once started, these excavations and subsequent fill operations should
be maintained to completion without intervening delays imposed by avoidable circumstances. In
cases where five-day workweeks comprise a normal schedule, grading should be planned to
avoid exposing a grade or near-grade excavation through a non-work weekend. Where
improvements may be affected by temporary instability, either on / or offsite, further restrictions
such as slot cutting, extending workday-weekend schedules, and/or other requirements
considered critical to serving specific circumstances may be imposed. Removal of unsuitable
materials also may be affected by the above requirements.

Excavation Bottom Preparation

The acceptability of excavation bottoms should be evaluated by the Project Geotechnical
Consultant prior to placing approved fill soils. Excavation bottoms should be thoroughly moisture
conditioned, as necessary, to 2-3 percentage points above optimum moisture content depending
on the soil type exposed, scarified to a depth of about 8 inches and compacted to minimum 90
percent of the laboratory maximum dry density (ASTM: D 1557). Should severe pumping and
heaving conditions be experienced during excavation bottom preparation, it may be necessary to
stabilize the bottom with a one to two feet layer of aggregate base material placed in a single lift
rolled lightly with static equipment to achieve a firm and unyielding condition. The method of
stabilization would be determined by a representative of our office at the time of grading and
would be dependent upon the actual conditions encountered, equipment used, etc.

Fill Placement and Compaction

Fill materials should be placed in loose lifts not exceeding thickness that can be adequately and
thoroughly processed and compacted by the equipment and methods utilized. These materials
should be processed by blending and moisture conditioning to 2-3 percentage points above
optimum moisture content, depending on the soil type, and compacted to at least 90 percent
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relative compaction based on the laboratory maximum dry density assigned — to the satisfaction
of the Project Geotechnical Consultant. All grading should be performed under the observation
and testing of the Project Geotechnical Consultant or his representative.

Fill Materials

Fill materials should consist of clean onsite soil and imported soils and should be free of
vegetation, reinforcing steel, hazardous materials, rocks greater than 6 inches in maximum
dimension, and any other organic or deleterious materials.

It may be feasible to incorporate inert construction debris (concrete, brick, and asphalt) in the fill
materials. The acceptability of this material for incorporation into the fill, and in particular when
placed beneath the structure footprints, will be subject to the review and approval by the project
environmental consultant. In general, said construction debris should be processed to 1.5"
maximum sizes, and be blended with sufficient granular soils to infill void space, with resulting
soil blend exhibiting less than 30 percent retained on the 3/4" sieve size. Crushed material blends
should be reviewed by our office for acceptability prior to use as engineered fill.

Import soils, if required, should exhibit engineering properties similar to or better than the on-site
material. The import soils should be approved by a representative of this firm, at the borrow site,
at least 48 hours prior to importing.

Shrinkage and Subsidence

Based on the available field and laboratory test data obtained by the previous consultants and
during the course of this geotechnical investigation, soil shrinkage factors within the upper 5 to 6
feet of existing grade are anticipated to generally vary from about 5 to 20 percent, when
recompacted as structural fill. This range in soil shrinkage values most likely reflects variation in
soil types relative to available maximum density test results, non-uniform fill soil conditions, and
other factors. A shrinkage factor range of between 10 to 15 percent, with consideration for the
upper bound limits of this range may be assumed for preliminary design purposes. Losses due to
stripping of vegetation, demolition, unsuitable soil disposals, subsidence, etc. should also be
accounted for in volume estimates.

Ground subsidence due to the removal / replacement of the site soils as recommended above is
expected to be variable and would occur as a result of soil consolidation of the underlying natural
soils due to increased loading from additional fill placements to achieve planned finish grades, as
well as increased loading from excavated / recompacted soil materials. Some ground subsidence
should be anticipated in areas to receive additional fills, and settlement monuments may be
considered in those areas receiving new fills greater than about 4 feet above current site grades
outside the limits of in-situ ground improvement.

Testing and Observations

Site preparation, grading, compaction, and backfill operations should be performed under the
observation and testing of the Project Geotechnical Consultant or his representative. An adequate
number of field tests should be performed to verify compliance with recommendations presented
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in this report and local ordinances.

If it is determined during grading that site soils require over-excavation to greater depths for proper
structural support, this additional work should be performed in accordance with the
recommendations of the Project Geotechnical Consultant.

Fill materials should be compacted to the minimum 90 percent relative compaction based on the
assigned laboratory maximum density determined in accordance with ASTM: D 1557. Road
subbase and basecourse may require 95% relative compaction.

Foundations

Presented in the following are geotechnical criteria for design and construction of shallow
conventional footings as well as concrete slab criteria for the proposed structures. Foundation
design should consider anticipated post-construction settlements under both static loads and
short-term seismic conditions, as appropriate.

Structure Foundations

Presented in the following are preliminary geotechnical criteria for design and construction of
shallow continuous and spread footings for the support of structures with consideration for in-situ
ground improvement support.

Allowable Bearing Pressure (1) = 2,500 psf

Minimum Footing Depth (2) = 24 inches

Minimum Footing Width = Per 2019 CBC

Passive Soil Pressure (3) = 250 psf/ft., subject to 2,500 psf maximum
Friction Coefficient = 0.4 (ultimate)

Minimum Footing reinforcement For continuous footing, min. four No. 4 bars,
two at top and two at bottom.

(1) The above value may be increased 250 Ibs./sq.ft. for each additional foot exceeding
the minimum embedment depth, subject to a maximum of 3,500 psf. Allowable
bearing pressures may be increased one-third for short term loading due to wind of
seismic forces.

(2) Footing depth is below lowest adjacent soil grade. Footings should be deepened, as
necessary, to depths equivalent to existing adjacent foundations, where applicable.

(3) Passive soil pressure value is for level soil conditions adjacent to footings.

Ancillary Construction

For ancillary construction located outside the limits of proposed in-situ ground improvement, the
following design criteria may be used:

Allowable Bearing Pressure (1) 1,500 psf
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Minimum Footing Depth (2) = 18 inches

Minimum Footing Width = Per 2019 CBC

Passive Soil Pressure (3) = 200 psf/ft., subject to a maximum of 2,000 psf

Friction Coefficient = 0.40 (ultimate)

Minimum Footing Reinforcement For continuous footings, min. four No. 4 bars,

two at top and two at bottom.
(1) Allowable bearing pressures may be increased by one-third for short term
loading due to wind or seismic forces.

(2) Footing depth is below lowest adjacent soil grade and founded on engineered
compacted fill.

(3) Passive soil pressure value is for level soil conditions adjacent to footings.

General Foundation Construction Comments / Guidelines

General remarks regarding the construction of conventional footings are presented below:

Footing embedment depths should be maintained throughout the life of the structure, and not
compromised via erosion softening, digging, landscaping, etc.

Where foundations encroach closer than five (5) feet horizontally from the flow line of drainage
swales, the footings edges should be deepened sufficiently to maintain the required embedment
depth below the adjacent flow line.

Foundation details such as concrete strength, reinforcements, thickness, etc. should be
established by the Project Structural Engineer, considering the loading conditions. The
recommended foundation embedment, thickness and reinforcements are minimum requirements
and should be established by the Project Structural Engineer. More restrictive criteria based on
structural design considerations or Code requirements shall govern.

Foundation excavations should be observed and approved by the Project Geotechnical Engineer
prior to the placement of reinforcement or concrete. Forming of footing excavations may be
required. Excavations should be free of slough and debris and thoroughly moisture conditioned
prior to placing concrete.

Excavated material from footing and utility trenches should not be placed in slab-on-grade areas
unless properly compacted and tested.

Footings should be doweled to the floor slab with No. 4 bars at 18 inches on center.

Floor slabs should be underlain by a moisture vapor retarder, as recommended hereinafter, to
mitigate moisture / water vapor intrusion into the structure.

Foundation details such as concrete strength, reinforcements, etc. should be established by the
Project Structural Engineer. More restrictive criteria based on structural design considerations or
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Code requirements shall govern.

Concrete Floor Slab-on-Grade

Presented below are preliminary geotechnical criteria which may be used for concrete floor slabs
on grade.

Concrete Slab Thickness 7 inches or per structural design

Minimum Reinforcement Per Structural Engineer

In order to minimize migration of moisture through the concrete slab from soil sub-grade and
damage to floor coverings, a moisture / water vapor retarder system should be placed beneath
floor slabs in areas to be tiled, carpeted, or otherwise considered moisture sensitive.
Recommendations relating to the placement and location of this moisture vapor / retarder are
provided in the “Moisture / Water Vapor Retarder for Concrete Slab-on-Grade” section. The use
of a hydrophobic additive, such as Xypex or Hycrete, in the concrete should be considered, given
the shallow groundwater conditions.

The prepared soil sub-grade should be moisture conditioned to and maintained at about 1 to 3
percentage points wet of optimum moisture contents to a depth of 12 inches and exhibit at least
95 percent relative compaction as determined by ASTM: D1557.

Interior floor slabs should be properly designed for the construction and service loading
conditions, and potential differential movements. The structural details, such as slab thickness,
concrete strength, reinforcing criteria, joint spacing, etc. should be established by the Project Civil
/ Structural Engineer.

To minimize slab curling, a low shrinkage / low slump concrete (concrete mix with a minimum
4,500 psi compressive strength and maximum water cement ratio of 0.45) should be used for the
slab construction, as determined by the Project Structural Engineer. The mix design should be
verified by the Project Civil / Structural Engineer, and placement of concrete should be observed
and certified by the Concrete Deputy Inspector, as required.

Settlements

Some structure movement should be expected both during and following construction, even when
supported on a zone of in-situ ground improvement, due to various factors including, but not
limited to:

e Surcharge loading due to dock height fill construction;
e Sequence of foundation and slab loading during construction;
e Variation in structural loads along foundation elements;

e Variation in underlying soil types with different compressibility indices and subsurface soil
profile and associated primary and long-term secondary consolidation settlements; and

e Potential dynamic settlement under a major seismic event
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Total static settlements for foundations would be dependent upon the actual structural loading
conditions and configuration, remedial grading performed, final grades, and final design /
specifications and installation of the ground improvement program. For appropriately designed
and constructed structure foundations and supporting loads typical for the concrete tilt-up
construction (column and wall loads on the order of 125 kips and 5 kips/lineal foot, respectively),
static settlement estimates following in-situ ground improvement are estimated to be on the order
of 1-inch total. Differential settlements under static conditions are not expected to exceed z-inch
over a distance of approximately 50 feet and between similarly loaded adjacent foundations.

Under exposure to short term seismic loading during a major seismic event, the site is prone to
additional settlements due to soil liquefaction. Liquefaction settlements under seismic conditions
are anticipated to vary with the variance in the underlying site soil conditions. For preliminary
design purposes and when considering in-situ ground improvement, average dynamic
settlements on the order of 1-inch total may be considered and are expected to occur over a large
area. Generally, the differential settlements at level sites are expected to be small even if the total
settlements are large, and for preliminary design purposes are estimated to be on the order of 2
inch over a distance of approximately 50 feet. Potential dynamic settlements under a major
seismic event should be further evaluated/ substantiated by our office and the ground
improvement specialist based on review of the ground improvement program selected.

Total and differential settlement potentials for ancillary construction outside the limits of in-situ
ground improvement would be dependent upon foundation loads, location relative to planned
grade cuts and fill placements, etc. For preliminary design purposes, total and differential static
settlements on the order of 1 inch and % inch over a distance of approximately 30 feet may be
considered for lightly loaded ancillary footings supported on engineered compacted fill as
recommended in the Grading section. Under seismic load conditions, additional potential total
and differential settlements could be on the order 2-1/2-inches and 1-1/2 inches over a distance
of 50 feet respectively

The above estimated potential settlements should be substantiated by our office and the ground
improvement specialist based on review of final foundation plans and proposed ground
improvement measures and limits.

Additional Considerations Regarding Settlement and Improvements:

1. General fill equilibrium will develop with time but is most affected by changes in soil
moisture;

2. Sequence of foundation and slab loading and variation in structural loads along foundation
elements during construction can impact differential movements;

3. Variation in underlying soil types with different compressibility indices, subsurface soil
profiles, and subsurface drainage systems and conditions will affect primary and long-term
secondary consolidation settlements;

4. Moisture changes due to climatic and non-climatic influences following construction, and
associated shrink / swell of expansive soils;
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5. Soil shrinkage and expansive behavior will be separate and is considered independent of
settlement as a result of fill placement and associated loading from water and structures;

6. Soil shrinkage and expansion effects that are not reconciled in the design and construction
will have a direct impact to top of slope improvements and associated lateral deformation;

7. Adequate and properly designed and functioning area drainage systems combined with
the proper landscape design and watering programs would significantly help reduce the
potential for expansion and shrinkage and long-term slope deformation; and

It should be noted that moderate slab on grade cracking may be observed within the first week
after construction that are not related to soil movement. These are related to water cement ratios
exceeding specifications and inappropriate finishing techniques.

Seismic Design Considerations

The site is in a zone of high seismic activity / exposure. Strong ground motion from an earthquake
generated along active faults should therefore be anticipated at this site. Based on the presence
of liquefiable soils to depths down of 50 feet below the site, the site qualifies as Site Class F and
the proposed development should be designed and constructed to the prevailing standards
regarding seismic design. Seismic design parameters based on standard procedures for Default
Site Class D (ASCE 7-16) are included in Appendix H and should be reviewed for acceptability
by the Project Structural Engineer based on current and applicable CBC requirements, as
appropriate.

Moisture / Water Vapor Retarder for Concrete Slab-on-Grade

It should be recognized that, even with site surface and sub-drainage measures, there is potential
for saturation of ground beneath concrete floor slabs due to water infiltration from irrigation, rain,
and run-off or flow through the soil subgrade. The upward migration of moisture in vapor phase
from soil subgrade through the slab-on-grade is inevitable. It is imperative that the Contractor
properly install the recommended site drainage measures, utility trench backfill, and the moisture
/ water vapor retarder system in accordance with the project design requirements and
specifications to mitigate potential moisture / water vapor transmission into the structures.

On this project, the presence of relatively shallow groundwater is expected to exacerbate
moisture-vapor intrusion issues.

In order to reduce the potential for moisture / water vapor migration up through the slab in moisture
sensitive areas, and possibly affecting floor covering, wood cabinets and other objects, a moisture
/ vapor retarder is recommended under concrete slab-on-grade in these areas. The
recommendations provided below are based on the guidelines of the American Concrete Institute:

The moisture / water vapor retarder should consist of high strength membrane and should meet
or exceed the ASTM: E-1745-97 Class A material requirements for water vapor permeance,
tensile strength, and puncture resistance. The vapor retarder should consist of “Stego Wrap”
(Stego Industries, LLC) or “Vapor Block” VB 15 (Americover, Inc.), or approved equal.
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The installation of the moisture / water vapor retarder system requires specialized knowledge and
experience and should be accomplished with the technical assistance and supervision of retarder
system manufacturer and/or supplier. The membrane should be properly lapped and sealed.
Membranes intersecting utility pipes, sewer lines, ducts or drains must be properly wrapped
around the penetrations and sealed. All punctures and rips in the membrane should be repaired
prior to placement of concrete, following manufacturer’'s recommendations.

The vapor retarder should be installed in general accordance with the procedures outlined in
ASTM: E-1643, and in conformance with the installation procedures recommended by the
manufacturer.

In addition, floor coverings (e.g., wood, tile, etc.) and other built-in features should be carefully
selected with vapor transmission in mind and include proper preparation and installation in
accordance with the manufacturer’s recommendations.

Moisture-vapor intrusion may be further reduced at the slab level by use of consistent and low
water cement ratios (ie. do not allow addition of water to concrete during the pour operations),
proper finishing and curing (moist or wet cure for the first several days will reduce permittivity)
and consider use of a hydrophobic additive such as Xypex or Hycrete that heal microcracks and
seams and improve overall water resistance.

It should be emphasized that, even with proper moisture / water vapor installation, proper control
of irrigation and landscape water adjacent to the structure is very important to minimize problems
caused by moisture and water vapor intrusion and is the responsibility of the Property Manager /
Owner, including the maintaining of proper site drainage as recommended hereinafter.

Planters and similar open to the ground adjacent to building areas is an invitation to moisture and
other problems. These should be avoided. Concrete / paved surfaces should have clear positive
drainage away from the building to an approved disposal / drain. Roof drains should include hard
conveyance away from the proximity of the building.

Soil Expansion

The near surface site soils consist predominantly of sandy soils, and these soils are expected to
exhibit very low soil to low expansion. During site grading, the soil expansion potential of the
exposed soil blend should be verified by additional laboratory testing.

Soil Corrosion and Concrete Design

Based on the laboratory test results presented in Appendix C, sulfate exposure for concrete
ranges from SO to S1. It has been our experience that post-construction factors such as near
surface soil wetting and drying cycles, and other changes with time can increase the
concentrations of soluble sulfate and other derogatory salts and these conditions predispose them
to being highly corrosive to both concrete and buried metals. Higher strength concrete with lower
water / cement ratio will improve overall slab performance, durability, and water and corrosivity
resistance.

In an abundance of caution and to account for potential future conditions, we recommend
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concrete in contact with soils be designed for a minimum compressive strength of 4,500 psi and
maximum w:c = 0.45.

Laboratory tests to evaluate the potential soil corrosivity to metallic installations were performed
as part of the Feasibility Study by SCG (Reference No. 2). Based on these preliminary results,
the soils along with any transient waters flowing through them should be considered to be highly
corrosive to metals in contact with them. Attention to minimizing galvanic / chemical corrosivity
(i.e., protective coatings, dielectric couplings, eliminating mixing metal types in contact or in near
vicinity to each other) where in contact with soil and soil moisture can minimize these effects. An
experienced corrosion consultant should be retained and their recommendations incorporated
into the design if special / critical corrosive issues exist or further corrosion potential study is
warranted.

Retaining Walls

Lateral Earth Pressures

The earth pressure acting on retaining walls depends primarily on the allowable wall movement,
type of backfill materials, backfill slopes, wall inclination, surcharges, and hydrostatic pressure.

The following lateral earth pressures are recommended for the design of vertical cantilevered
retaining walls (active case) and restrained walls (at-rest case) with no hydrostatic pressure, level
backfill conditions, and no surcharge loading.

Wall Condition Backfill Type Equivalent Fluid Pressure
Active (Cantilever)  Sandy soils 40 pcf
At Rest (Restrained) Sandy soils 60 pcf-

These values are applicable for compacted sand backfill placed between the wall stem and an
imaginary plane at 45 degrees from the edge of wall footing.

For design purposes, walls supporting dock height fill construction should be based on at-rest
earth pressures. The surcharge effect of anticipated loads on the wall backfill (e.g. traffic,
construction equipment, footings, etc.) should be included in the wall design. For walls free to
deflect or restrained, 33 or 50 percent, respectively, of the maximum surcharge load located within
a distance equal to the height of the wall

Backfill

Retaining wall backfill should consist of select backfill comprised of free-draining granular soils
exhibiting an expansion index (EIl) of 30 or less. The backfill should extend within a 45-degree
plane from the wall footing.

Retaining wall backfill should be mechanically compacted to minimum 90 percent of the applicable
laboratory maximum density (ASTM: D1557) and performed under the observation and testing of
the Project Geotechnical Consultant.

No jetting, ponding, or flooding should be permitted. No backfill should be placed against concrete
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until minimum design strengths as determined by compression tests of cylinders are attained.

Retaining Wall Backdrainage

As a minimum, subdrainage system for retaining walls (excluding walls supporting dock height fill
construction) should be included as part of retaining wall construction. Sub-drains should consist
of 4-inch diameter, perforated Schedule 40, PVC pipe or equivalent, embedded in approximately
3 cubic feet per lineal foot of clean, %-inch crushed aggregate, or approved alternate. This
permeable material should be enveloped in geofabric consisting of Mirafi 140 or equivalent. The
pipe and trench bottom should be sloped at a gradient of 2+ percent to a suitable discharge outlet.
Sub drains placed behind retaining walls should be approved by the Project Geotechnical
Consultant prior to backfill placement.

Should seepage be experienced through retaining walls from nuisance water (e.g., irrigation,
precipitation), staining and mineral development may result and necessitate periodic maintenance
/ cleaning. Note that efflorescence should not be confused with permeating water effects; some
efflorescence is to be expected and is considered normal.

Concrete Flatwork

Exterior Flatwork

The concrete slab design and construction details should be established by the Project Design
Engineer. From a geotechnical standpoint, the minimum criteria for exterior flatwork should
consider low soil expansion potential and should be in accordance with the requirements of the
project structural engineer and specialty contractor / consultant. Exterior hardscape / pavement
construction in areas to receive substantial new fills to achieve planned grade elevations are
expected to exhibit post construction total and differential movement due to surcharge fill loading
on the underlying native soils and this may occur over several months or more. Depending on the
magnitude / severity of post construction movement, it may be necessary to perform periodic
repairs and/or relevelling / replacement of affected hardscape. Sidewalks and walkways should
be 4 inches thick (minimum) and may be placed directly on the approved compacted subgrade.
To control cracking, the slab should include joints at approximately 10 feet spacing (maximum).
The slab design and construction details should be established by the Project Design Engineer.

Slab Sub-Grade Pre-Saturation

Prior to concrete placement, the prepared soil sub-grade should be moisture conditioned to and
maintained at about 1 to 3 percentage points wet of optimum moisture contents to a depth of 12
inches and exhibit at least 90 percent relative compaction as determined by ASTM: D1557.

Asphalt Concrete Pavement Design

For preliminary design purposes, the following asphalt concrete pavement sections are
recommended for the automobile parking lot and access drive areas. These sections were
computed using Caltrans Highway Design Manual method, based on the assumed Traffic Indices
shown below and an assumed R-Value of 20 for the resulting blend of site soils compacted as
sub-grade.
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Pavement Utilization Traffic Index Asphaltic Concrete (in.) Aggregate Base (in.)
Parking Areas 5.0 4” 6”
Access Drives 8.0 6” 127

The applicability of assumed traffic indices should be verified by the Project Civil Engineer.
Aggregate base should consist of crushed base (CAB or CMB) as specified in the Standard
Specifications for Public Works Construction (Green Book) and be compacted to 95 percent of
the maximum laboratory density determined in accordance with ASTM: D1557.

The soil sub-grade to a depth of 5 feet should be compacted to minimum 90 percent relative
compaction in accordance with the recommendations under “Site Grading”. The surface of the
subgrade soil supporting basecourse should be compacted to at least 95% relative compaction
and exhibit a firm and unyielding surface immediately prior to placement of base material, in
addition to the recommended minimum compaction. Final compaction and testing of pavement
sub-grade should be performed just prior to placement of aggregate base, so that the subgrade
does not deteriorate for whatever reason in the interim..

The pavement sections shown above should be considered tentative and should be verified by
R-value testing of sub-grade soils at the completion of grading. Further analysis and evaluation
are necessary, if the design traffic index and the sub-grade R-value are different from those used
in our analyses.

Should pavement construction be performed in stages, with the initial course section to be
followed by asphalt cap layer after completion of on-site construction, it should be noted that some
repairs / replacement of pavement should be anticipated, particularly in areas of concentrated
construction traffic and along junctions prone to water seepage to the underlying pavement
subgrade soils (e.g., pavement edges adjacent to curb / gutter construction).

Concrete Pavement Design

Concrete pavement design was based on review / comparison of the following methodologies
with consideration for assumed truck frequencies at the subject property.

For the PCA Simplified Design Procedure, the following parameters were considered: Axle Load
Category of 2 assigned to collector streets, rural and secondary roads (relatively high axle loads
for this category) and arterial streets and primary roads (relatively low axle loads for this category),
respective maximum single and tandem axle load distributions of 26 kips and 44 kips, low
subgrade soil support, pavements with doweled joints for load transfer, supported edges (curbs,
gutters or widened lane), and a concrete Modulus of Rupture (MR) of 650 psi.

For the ACI Guideline Document - “Guide for the Design and Construction of Concrete Site Paving
for Industrial and Trucking Facilities” (ACI330.2R-17), considerations were given to a Modulus of
Subgrade Reaction of 150 pci, a concrete Modulus of Rupture (MR) of 650 psi, supported
pavement edges, dowels in construction joints, and axle load distributions representative for major
arterial over-the-road truck category.

350 Fischer Ave. Front « Costa Mesa, CA 92626 « P: 714 668 5600 + www.G3SoilWorks.com



Geotechnical Investigation and Report Update May 4, 2022
Proposed Goodman Commerce Center Project No. 1-1209
5665 and 5757 Plaza Drive Page 31 of 37
Cypress, California

For both methods, two-axle four tire trucks are excluded, and concrete pavement section
considerations assume appropriate construction/ contraction joint spacings and joint sealing, and
minimum design service period of 20 years.

Concrete Pavement Section

Based on the above considerations, the following concrete pavement sections are recommended:
Trucks Per Day (*)  Concrete Pavement Thickness (**)
50 6 inches
100 7 inches

(*) For axle load distributions representative for over-the-road truck category major
arterial per day design lane.

(**) Minimum concrete compressive strength of 4,500 psi with maximum water cement
ratio of 0.45 and Concrete Modulus of rupture of 650 psi.

The Project Civil / Structural Engineer should establish structural details of the pavement, such
as concrete mix design, reinforcing, longitudinal and contraction joints, load transfer devices, etc.
As a minimum the longitudinal and contraction joints should be based on PCA and ACI guidelines.

The above Portland Cement Concrete pavement sections are a minimum. More restrictive criteria
based on civil / structural design and jurisdictional requirements shall govern.

Pavement Subgrade

The subgrade soils beyond the limits of in-situ ground improvment should be over-excavated to
a depth of at least 5 feet and recompacted to minimum 90 percent relative compaction at
approximately 1-3 percentage points above optimum moisture content (ASTM: D1557). The
uppermost one foot of the pavement subgrade should be compacted to at least 95 percent relative
compaction and exhibit firm and unyielding condition prior to placement of base material.

Subbase Considerations

The pavement subgrade soils are expected to be comprised of a blend of the near surface soils
at the completion of remedial grading operations. The use of a subbase directly beneath concrete
pavement construction can improve load transfer across the joints and mitigate potential for soil
erosion and pumping along the joints where the soil subgrade blend may include more than 15
percent fines passing the No. 200 sieve size. Upon request, recommendations for incorporating
a subbase layer beneath concrete pavement construction can be provided.

Joint Spacings and Dowels

Longitudinal and contraction joints should be based on ACI/ PCA guidelines. Concrete pavement
crack control joints should be spaced at a minimum of 10 feet (5 feet preferred, and not exceeding
14 feet) on center with dowels incorporated along contraction joints or other load transfer
mechanisms, or as specified by the Project Civil / Structural Engineer and should include
additional joints to facilitate irregular pavement boundary conditions. From a performance
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standpoint, closer spacing and strategic location of control joints at returns, corners, and other
areas that focus stress should be considered.

Where movement is expected in a construction or control joint, and both sides are restrained, a
combination of waterstop (where transmission of water through the joint is to be avoided) and
doweling may be used. Dowels installed across construction joints may consist of 1.5-inches
diameter, epoxy-coated smooth dowels, 18 inches in length, placed mid-height of slab and so the
dowel is centered across the joint, and spaced at 12 inches on center where joint is new to
new.The dowel should be greased to limit bonding so slip may occur. In the case where movement
is expected, but joining existing to new, the dowels should be placed similarly, but embedded and
epoxied accordingly into the existing work, and the unbonded end that will extend into the new
work greased with commercial waterproof grease.

Waterstops for control joints accommodating movement should preferably consist of the “hard”
plastic type that have a crude dumbbell or similar shape and a center bulb that can accommodate
the anticipated range of motion. The details of installation are highly dependent on the nature and
expectations of the joint. We would be happy to provide additional input and recommendations to
address particular conditions.

Where the control joint is to be restrained, such as in concrete pavement, doweling may consist
of #5 or larger bar placed at slab mid height following the above criteria (18” overall dowel length,
centered over joint, spaced 12” on center. Where joining new to new, the deformations of the
rebar should provide adequate “bite;” where joining existing to new, the new rebar should be
placed into an appropriately sized and cleaned out hole drilled into the existing work, and the
dowel half embedded in the hole by epoxy.

Where control joints in concrete pavement occur where standing water or flowlines are associated
(such as where pavement section joins a gutter, intake basin or similar), a waterstop incorporated
into the joint should be considered to limit influx of waters into the subgrade. Consideration to
thicken the edges of the slab on either side of the joint should be given where a higher degree of
performance is expected.

Alternatively, the design may be per Civil / Structural Engineer design.

Factoring Site-Specific Considerations

Site specific factors such as expansive soils, variability, mediocre drainage, and related factors
need to be considered. Should anticipated truck frequency and / or maximum truck axle loading
conditions be different from the above assumed considerations, our office should be contacted
for further evaluation and recommendations, as appropriate.

Curb / gutters should be monolithic to the extent feasible. Pavement edges in the proximity of
open ground or similar may benefit from a thickened edge.

Special Note - Finishing and Curing of Concrete

Of critical importance to the long-term / lifelong behavior and performance of concrete is how it is
place, finished, and preliminarily cured. Detailed studies by the Bureau of Reclamation have

350 Fischer Ave. Front « Costa Mesa, CA 92626 « P: 714 668 5600 + www.G3SoilWorks.com



Geotechnical Investigation and Report Update May 4, 2022
Proposed Goodman Commerce Center Project No. 1-1209
5665 and 5757 Plaza Drive Page 33 of 37
Cypress, California

shown that low water-to-cement ratio, high strength concrete — such as is recommended herein
— has inherently much lower shrinkage and much higher water tightness than the mediocre
concrete originally specified when properly placed and finished. For this reason, water should not
be added to the mix for any reason. If a stiff mix is an issue — fluidizer and similar admixtures
should be considered — to be based on join recommendations of the Project Geotechnical and
Structural engineering consultants.

The Bureau’s studies also showed that both early and overall strength is greatly improved and
issues with cracking, crazing, and surface abrasion resistance are also improved where properly
placed and finished concrete is allowed to wet or moist cure for at least 5 to 7 days. Crack control
joints should be performed at the proper time and using proper methods / materials. These
recommendations are considered paramount to long-term performance. Structural Review

The above recommended concrete pavement recommendations are a minimum. The structural
design (e.g., concrete mix design, reinforcing, longitudinal and contraction joints, load transfer
devices, etc.) by the project Civil / Structural Engineer, where more restrictive, shall govern.

Utility Trench Backfill

+ Bedding material should consist of sandy material exhibiting a Sand Equivalent (S.E.)
value of 30 or greater and should comply with the requirements of the controlling
governing jurisdiction.

» The site soils are considered suitable for trench backfill, provided they are free of organic
material and rocks over 4 inches in maximum dimension.

» To reduce potential water migration into building sub-grade through the granular bedding
/ shading layer and trench backfill, utility trenches should be backfilled with the onsite finer
grained materials or sand-cement slurry for minimum 3 feet length at their entry points.

« Backfill of all exterior and interior trenches should be placed in thin lifts not exceeding 4
inches and mechanically compacted to achieve a relative compaction of not less than 90%
based on ASTM: D1557. Care should be taken not to damage utility lines.

« Utility trenches should not be located within the influence of footings. This is defined as a
zone located below the footing and a line sloping at an inclination of 1:1 (horizontal to
vertical) outward from the outside edge of footings. If utility lines are located within the
zone of footings, the backfill should be compacted to a minimum 95 percent relative
compaction or slurry backfilled (minimum 1-1/2 sack cement - sand mix).

» Trenches greater than 4 feet in depth should be shored or sloped back as required by the
local regulatory agency, the State of California Division of Industrial Safety Construction
Safety Orders, and Federal OSHA requirements.

As described in the Groundwater section of this report, the site includes shallow groundwater
conditions. Where trench excavations come close to or intersect the water table, the groundwater
may react adversely. These effects may include bottom quickening / heaving, sidewall raveling,
sloughing and calving, and decrease in sidewall stability. Where trenching will be below 5-feet,
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special means and methods may be required to address and stabilize the situation. This office
should be consulted for specific recommendations and support where this may occur.

Site Drainage

Of all the post-construction maintenance items — attention to site drainage is the most important.
Nuisance water is the cause of most potential problems.

The Client, Landscape Architect, and Property Manager should be aware of the potential
problems that may develop when drainage is altered through construction of retaining walls,
paved walkways, and patios. Conditions which will lead to ground saturation must be avoided.

e All roof and surface drainage should be directed away from structures and their
appurtenances and slopes to approved drainage facilities. Ponding of water should be
avoided. Per the 2019 CBC, a minimum gradient of 5 percent away from structures
should be maintained for graded soil areas to a distance of 10 feet or to approved
drainage swales.

e The recommended drainage patterns should be established at the time of fine grading
and maintained throughout the life of the structure or, if altered, should be replaced
with properly designed area drain system.

e Irrigation activities at the site should be monitored and controlled to prevent over
watering. Planter and lawn areas adjacent to structures should be avoided. If utilized,
these should include measures to contain irrigation water and prevent moisture
migration into the walls and under foundations and slabs-on-grade.

e Plants with aggressive roots should be avoided. Trees should be planted in designated
tree wells that limit lateral and promote deeper root movement.

e Planters should be well drained. Root barriers should be considered to limit invasive
roots from getting out and under the surrounding pavement. The incorporation of “Bio
Barrier” fabric in root barriers is specifically recommended. Bio Barrier includes a
hormone chemical that keeps roots away without harming the plants.

e The selection of plant palettes should be based on that which is suitable for the area
and be drought tolerant. For any planned bio-swales or bio-basins, specific plant
palettes may be required to address particular conditions. Our office should be
consulted to provide such guidance as may be required.

e It is imperative that all new construction maintain positive drainage to suitable
discharge facilities. Adequate area drainage systems should be installed in planter
areas and within flatwork areas, as required.

Landscape, Irrigation, and Maintenance
General guidelines for landscape, irrigation and maintenance are shown below:

e Landscape planting should consist of appropriate drought resistant vegetation as
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recommended by the Landscape Architect. Landscaping of slopes should be
completed as soon as possible and properly maintained,;

o The property owner is responsible for proper irrigation and for maintenance and repair
of installed irrigation systems. Leaks should be repaired immediately. Sprinklers
should be adjusted to provide maximum coverage with a minimum of water usage and
overlap. Over-watering with consequent excessive runoff and ground saturation must
be avoided;

o |f automatic sprinkler systems are installed, their use should be adjusted to account
for natural rainfall conditions;

o All interceptor ditches, drainage terraces, down-drains, and any other drainage
devices that have been installed must be maintained and cleaned;

o If rodent activity is present, the property owner should undertake a program for the
elimination of burrowing animals. This should be an ongoing program in order to
promote stability; and

o Water should be directed away from constructed slopes faces. This may require the
construction of berms or ditches along the top of slopes, if such devices are not in
place.

Plan Review, Observations and Testing

During the design and precise grading phases, the final Precise Grading and Foundation Plans,
including the design details of planned structures (e.g., location, configuration, design loads, etc.)
should be provided to the Project Geotechnical Engineer to verify the applicability of the
recommendations provided above and to develop additional and/or revised recommendations, as
appropriate.

Precise grading, including foundation and on-site construction should be performed under the
observation, documentation, and testing by the Project Geotechnical Consultant. To document
actual conditions encountered, work performed, and any in-field modifications / adjustments, an
As-Graded report should be prepared upon the completion of work.
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CLOSURE

Our evaluation and preparation of this report are based on our experience and our knowledge of
the site and were obtained in accordance with currently accepted professional engineering
principles and practice in the field of geologic and geotechnical engineering and reflect our best
professional judgment. We make no other warranty, either express or implied. This report is
subject to supplementation and revision as new information becomes available and the designs
are refined. This report is also subject to the review of the controlling jurisdiction and any
comments / responses become a part hereto and the project specifications.

The recommendations provided by this firm are made on the assumption that we will be retained
to perform the geotechnical onsite observation, testing and support associated with the proposed
work. If another geotechnical firm is used, these and any other applicable recommendations
developed by this firm are considered void. G3SoilWorks is not responsible for any
implementation of recommendations or grading / construction that it did not have an adequate
opportunity to observe, test, comment on, and document. Similarly, should unanticipated
conditions be encountered or alterations to the current design be made, this office should be given
the opportunity and retainage to evaluate and provide revisions / updates as warranted.

We appreciate the opportunity of being of service to you on this project. Should you have any
questions or need additional information, please contact the undersigned.

Sincerely,

G3SoilWorks, Inc.

echnical Engineer

Erik C. Haaker, P.G., C.E.G.
Senior Engineering Geologist
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GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-1209 PROJECT NAME Goodman
DATE STARTED 1/4/22 GROUND ELEV.(FT) 38' BORING DESIG. B-1
DATE FINISHED 1/4/22 GW DEPTH (FT) 7.0 LOGGED BY G3
DRILLER M&R Drilling DRIVE WT. 140 Ib. NOTE
TYPE OF DRILL RIG 8" hollow-stem CME-55 DROP 30"
- W
TR = rs o>
55| 2 || 2 |38 o | 85| &
Lol Y |aa| = 82 GEOTECHNICAL DESCRIPTION ot | >z To
851 8 |36 9|85 of | &8 | B
n oM S0
SM/ML @ 0-3": Asphalt Pavement
— \@3"- 5": Crush Miscellaneous Base (CMB) /_
| Artificial Fill (af)
@ 6": Silty SAND / Sandy SILT, dark gray, moist, medium dense
. to dense, fine-grained, some mica.
] Ro|27 | SM Quaternary Alluvium (Qal) 1 247 911
- @5": Silty SAND, grayish brown, very moist, medium dense,
| \ 4 fine-grained, some mica.
107 R |26 | SM @ 10" Silty SAND, dark gray to grayish brown, moist to very 1 235 |103.3
b moist, medium dense, fine-grained, some mica.
197 R 16 [CLMLI & 15" Silty CLAY / Clayey SILT, dark gray, very moist, stiff, low | 30.9 |89.0
b apparent plasticity, calcereous.
20 . . . . T
R 25 | SM @ 20': Silty SAND, light brown, very moist, medium dense, some 23.9 |101.3
N mica.
257 R % | SM @ 25'": Silty SAND, grayish brown, wet, medium dense. | 248
30 R 16| ML @ 30': Clayey SILT with sand, grayish brown, moist to very | 276 |97.1
moist, stiff, low apparent plasticity, contains caliche, some mica.
Notes:
Total Depth = 31.5';
Groundwater encountered at 7';
Installed 2" diameter PVC Monitoring Well;
Refer to Detail A for As-Built Well Diagram.
SAMPLE TYPES: Y \éVater dSeepage 350 Fischer Ave. Front
= roundwater | .
R e ORIVE) Shve DS - Direct Shear =) Gz SoilWorks =i eeaeco
S SPT (SPLIT SPOON) SAMPLE GS - Grain Size Analysis e
El - Expansion Index N www.G3SoilWorks.com
(B] BULK SAMPLE CONS - Consolidation PN: 1-1209 REPORT DATE:




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-1209 PROJECT NAME Goodman
DATE STARTED 1/4/22 GROUND ELEV.(FT) 38' BORING DESIG. B-2
DATE FINISHED 1/4/22 GW DEPTH (FT) 8.0 LOGGED BY G3
DRILLER M&R Drilling DRIVE WT. 140 Ib. NOTE
TYPE OF DRILL RIG 8" hollow-stem CME-55 DROP 30"
- W
TR = rs o>
55| 2 || 2 |38 o | 85| &
Lol Y |aa| = 82 GEOTECHNICAL DESCRIPTION ot | >z Tw
851 8 |36 9|85 of | &8 | B
n oM S0
@ 0 to 3": Asphalt Pavement
— \@ 3 to 5": Crush Miscellaneous Base (CMB) /_
| Artificial Fill (af)
BULK SM @ 5"-5" Sandy SILT, dark grayish brown, moist, very low
- apparent plasticity, predominantly fine-grained, micaceous.
*7 R12 | ™M | quaternary Alluvium (Qal) 1 23.0 |99.4
- @ 5": Silty SAND, grayish brown, moist, medium dense, some
| mica.
- y
107 R 10 M @ 10" Silty SAND, dark gray, wet, loose, very fine-grained, 1279 |934
- micaceous.
15 R |15 | CL . , . . T
@ 15" Silty CLAY with Sand, dark grayish brown, wet, stiff, low 36.8 [87.1
b apparent plastisity, sparse coarse sand.
20— , . . T
R 28 ML @ 20': Sandy SILT with trace clay, olive brown, wet, very stiff, 37.7 |85.7
T low to very low apparent plasticity, micaceous.
257 20 @ 25" No sample recovered. i
1 R 17 ML 279
- @ 27'": Clayey SILT with sand, gray, wet, stiff, some mica. '
307 R 3| ML @ 30" Clayey SILT with Sand, dark grayish brown, wet, very stiff,
low to medium apparent plasticity, calcareous.
Notes:
Total Depth = 31.5';
Groundwater encountered at 7.5';
Installed 2" diameter PVC Monitoring Well;
Refer to Detail B for As-Built Well Diagram.
SAMPLE TYPES: Y \éVater dSeepage 350 Fischer Ave. Front
= roundwater | .
R e ORIVE) Shve DS - Direct Shear =) Gz SoilWorks =i eeaeco
S SPT (SPLIT SPOON) SAMPLE GS - Grain Size Analysis e
El - Expansion Index N www.G3SoilWorks.com
(Bl BULK SAMPLE CONS - Consolidation PN: 1-1209 REPORT DATE:




GEOTECHNICAL BORING LOG

SHEET 1 OF 2

PROJECT NO. 1-1209 PROJECT NAME Goodman
DATE STARTED 1/3/22 GROUND ELEV.(FT) 36 BORING DESIG. B-3
DATE FINISHED 1/3/22 GW DEPTH (FT) 7.5 LOGGED BY G3
DRILLER M&R Drilling DRIVE WT. 140 Ib. NOTE
TYPE OF DRILL RIG 8" hollow-stem CME-55 DROP 30"
- W
TR = rs o>
55| 2 | Y| 2 |38 oo | &5 | &g
Lol Y l2a| = |9 GEOTECHNICAL DESCRIPTION oo | =2 Tw
el @ [ =>| © | &% 58 | x = W
<-| 2 | % 28 | oo =
@ 0 to3": Asphalt Pavement
— 3 to 5": Crushed Miscellenious Base (CMB) /_
| Artificial Fill (af)
- B SMMLT @2.5' Silty SAND / Sandy SILT, brown, slightly moist to moist, 11.0
contains some gravel.
] B SP Quaternary Alluvium (Qal) 3.3
- @5": Poorly-Graded SAND, gray, slightly moist, fine- to
| medium-grained.
R |6 |smY L .
- @ 7.5": Silty SAND, olive gray, wet, very loose to loose, 26.4
fine-grained.
107 R 7 | SM @10": Silty SAND, dark grayish brown, wet, medium dense. 1214 |984
- SPT | 4 cL @ 12.5": Silty CLAY, dark gray, very moist, soft to firm, sparse 26.1
mica.
15 R | 7 | ML : . N T
@15": Sandy SILT w/ Clay, dark grayish brown, moist, firm, low 23.3 |99.1
b apparent plasticity, sparse mica.
- SPT | 2 MUSM " &417,5" Sandy SILT / Silty SAND with Clay, light olive brown, 26.7
very moist, very loose, predominantly fine-grained, sparse mica.
20 RO 15 BMMLL & 20" Silty SAND / Sandy SILT, light olive brown, moist, loose to | 21.2 [102.5
— medium dense, fine-grained, sparse mica.
i SPT 1 6 ML @ 22.5": Sandy SILT, olive brown, wet, firm, fine-grained, highly 30.2
micaceous.
257 RS9 M @ 25" Sandy SILT, dark gray, wet, firm, very low plasticity, highly | 31.4 |91.2
T micaceous.
- SPT | 1 ML @ 27.5": Clayey SILT, dark gray, very moist, very soft, low 26.4
apparent plasticity, some mica.
307 RS9 | M @30': Clayey SILT, dark gray, moist, firm, low apparent | 247 |986
b plasticity..
m SPT 1 5 cL @32.5": Silty CLAY with sand, grayish brown, wet, soft, low 37.0
apparent plasticity, trace mica.
35 R 24 | SP @35": Poorly-Graded SAND, gray to light gray, wet, medium T 171 |105.2
B dense, fine- to medium-grained, some mica.
- SPT | 8 sP @ 37.5": Poorly-Graded SAND, light gray to gray, wet, loose, 27.6
predominantly fine-grained with some coarse sand.
SAMPLE TYPES: ¥ Water Seepage 350 Fischer Ave. Front

R RING (DRIVE) SAMPLE
S SPT (SPLIT SPOON) SAMPLE
[B] BULK SAMPLE

GS - Grain Size Analysis
El - Expansion Index
CONS - Consolidation PN: 1-1209

05 - etk Sheey | =) G3sSoilWorks

Costa Mesa, CA 92626
Phone: (714) 668 5600
www.G3SoilWorks.com

REPORT DATE:




GEOTECHNICAL BORING LOG SHEET 2 OF 2

PROJECT NO. 1-1209 PROJECT NAME Goodman
DATE STARTED 1/3/22 GROUND ELEV.(FT) 36 BORING DESIG. B-3
DATE FINISHED 1/3/22 GW DEPTH (FT) 7.5 LOGGED BY G3
DRILLER M&R Drilling DRIVE WT. 140 Ib. NOTE
TYPE OF DRILL RIG 8" hollow-stem CME-55 DROP 30"
- W
TR = rs o>
55| 2 || 2 |38 o | 85| &
Lol Y |aa| = 82 GEOTECHNICAL DESCRIPTION ot | >z Tw
o= | T | 22| S | o o | &4 o=
[%) oM S0
R 7 @ 40': No sample recovery.
- SPT | 17| SM @ 42.5": Silty SAND, dark grayish brown, medium dense, 242
micaceous.
457 R |2 PMML @ 45 Silty SAND / Sandy SILT, dark gray, wet, medium dense, | 215 [102.1
B non-plastic, fine-grained, highly micaceous.
- SPT | 15 | ML @47.5" Sandy SILT with Clay, dark gray, wet, medium dense, 23.0
low apparent plasticity.
50 R 2 M @50": Silty SAND, dark gray, wet, medium dense, predominantly | 23.8 |99.4
fine-grained, micaceous.
Notes:
Total Depth = 51.5';
Groundwater encountered at: 7.5
Installed 2" diameter PVC Monitoring Well;
Refer to Detail C for As-Built Well Diagram.
SAMPLE TYPES: Y \éVater dSeepage 350 Fischer Ave. Front
= roundwater | .
R NG DORIVE) SAWPLE s-Geatee  [S2)GzSoilWorks s o
S SPT (SPLIT SPOON) SAMPLE GS - Grain Size Analysis D e
El - Expansion Index ) | www.G3SoilWorks.com
(B] BULK SAMPLE CONS - Consolidation PN: 1-1209 REPORT DATE:




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-1209 PROJECT NAME Goodman
DATE STARTED 1/3/22 GROUND ELEV.(FT) 35' BORING DESIG. B-4
DATE FINISHED 1/3/22 GW DEPTH (FT) 7.0 LOGGED BY G3
DRILLER M&R Drilling DRIVE WT. 140 Ib. NOTE
TYPE OF DRILL RIG 8" hollow-stem CME-55 DROP 30"
- W
TR = rs o>
55| 2 || 2 |38 o | 85| &
Lol Y |aa| = 82 GEOTECHNICAL DESCRIPTION ot | >z Tw
851 8 |36 9|85 of | &8 | B
n oM S0
@ 0 to 3": Asphalt Pavement
B \@ 3" to 5": Crush Miscellaneous Base (CMB) /_
| Artificial Fill (af)
B SM . ) .
- @ 2.5": Silty SAND with gravel, dark grayish brown.
] RO M| SM Quaternary Alluvium (Qal) | 235 [95.1
- @ 5": Silty SAND; grayish brown, moist to very moist, loose,
| Y predominantly fine-grained, some mica.
107 R 24| SM @ 10" Silty SAND, dark gray, very moist to wet, medium dense, T 29.0 |96.9
b micaceous.
197 R 10} ML @ 15": Clayey SILT with Sand, dark gray, moist to very moist, | 271 |986
b firm, low apparent plasticity, sparse mica.
20 . . . . T
R 21 | SM @20': Silty SAND, dark grayish brown, moist to very moist, 20.0 |108.3
N medium dense, predominantly fine-grained.
257 ROT7 | SM T @25 silty SAND, dark grayish brown, wet, medium dense, T 247 |97.4
b predominantly fine-grained.
30 SPT | 30 @ 30': No sample recovered. I
Notes:
Total Depth = 31.5';
Groundwater encountered at 7';
Installed 2" diameter PVC Monitoring Well;
Refer to Detail B for As-Built Well Diagram.
SAMPLE TYPES: Y \éVater dSeepage 350 Fischer Ave. Front
= roundwater | .
R e ORIVE) Shve DS - Direct Shear =) Gz SoilWorks =i eeaeco
S SPT (SPLIT SPOON) SAMPLE GS - Grain Size Analysis e
El - Expansion Index N www.G3SoilWorks.com
(B] BULK SAMPLE CONS - Consolidation PN: 1-1209 REPORT DATE:




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-1209 PROJECT NAME Goodman
DATE STARTED 1/4/22 GROUND ELEV.(FT) 40' BORING DESIG. B-5
DATE FINISHED 1/4/22 GW DEPTH (FT) 8.0 LOGGED BY G3
DRILLER M&R Drilling DRIVE WT. 140 Ib. NOTE
TYPE OF DRILL RIG 8" hollow-stem CME-55 DROP 30"
- W
TR = rs o>
55| 2 || 2 |38 o | 85| &
Lol Y |aa| = 8§ GEOTECHNICAL DESCRIPTION ot | >z Tw
o= | T | 22| S | o o | &4 o=
n oM S0
@ 0 to 3": Asphalt Pavement
— \@ 3" to 5": Crushed Miscellaneous Base (CMB) /_
| Artificial Fill (af)
BULK SM @ 0.5-5": Sandy SILT, dark grayish brown, moist, predominantly
- fine-grained.
*7 Rop3e M Quaternary Alluvium (Qal) | 143 |1025
- @ 5": Silty SAND / Sandy SILT w/ Clay, light brown, moist,
| medium dense / very stiff, apprently very low plasticity /
non-plastic, predominantly fine-grained, micaceous.
107 R |44 | SM @ 10" Silty SAND, light grayish brown, moist, medium dense, 1 206 [1046
- micaceous.
197 RO1T16 1 S| @15 ity CLAY with Sand, dark brown, moist to very moist, T 305 |96.4
— stiff, some mica, calcareous.
20— . , . T
R 23 | SM @20': Silty SAND, grayish brown, wet, medium dense, some 20.2 |104.1
T mica.
257 RO13 ML @25 sandy SILT wi Clay, dark gray, wet, very stiff, low T304 |96.6
b apparent plasticity, micaceous.
307 R130 ¢t @30': Silty CLAY, dark gray, moist, very stiff, low apparent | 289 |97.4
plasticity.
Notes:
Total Depth = 31.5';
Groundwater encountered at 8';
Installed 2" diameter PVC Monitoring Well;
Refer to Detail A for As-Built Well Diagram.
SAMPLE TYPES: Y \éVater dSeepage 350 Fischer Ave. Front
= roundwater | .
R e ORIVE) Shve DS - Direct Shear =) Gz SoilWorks =i eeaeco
S SPT (SPLIT SPOON) SAMPLE GS - Grain Size Analysis e
El - Expansion Index N www.G3SoilWorks.com
(Bl BULK SAMPLE CONS - Consolidation PN: 1-1209 REPORT DATE:
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APPENDIX B
CPT RESULTS
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SUMMARY

OF
ConE PeNETRATION TEST DATA

1. INTRODUCTION

This report presents the results of a Cone Penetration Test (CPT) program carried out for the
project located at 5665 & 5757 Plaza Drive in Cypress, California. The work was performed by
Kehoe Testing & Engineering (KTE) on December 13, 2021. The scope of work was performed
as directed by G3SoilWorks, Inc. personnel.

2. SUMMARY OF FIELD WORK

The fieldwork consisted of performing CPT soundings at two locations to determine the soil
lithology. A summary is provided in TABLE 2.1.

DEPTH OF
LOCATION CPT (ft) COMMENTS/NOTES:
CPT-1 50
CPT-2 50

TABLE 2.1 - Summary of CPT Soundings

3. FIELD EQUIPMENT & PROCEDURES

The CPT soundings were carried out by KTE using an integrated electronic cone system
manufactured by Vertek. The CPT soundings were performed in accordance with ASTM
standards (D5778). The cone penetrometers were pushed using a 30-ton CPT rig. The cone
used during the program was a 15 cm”2 cone with a cone net area ratio of 0.83. The following
parameters were recorded at approximately 2.5 cm depth intervals:

e Cone Resistance (qc) e Inclination
e Sleeve Friction (fs) e Penetration Speed
e Dynamic Pore Pressure (u)

The above parameters were recorded and viewed in real time using a laptop computer. Data is
stored at the KTE office for up to 2 years for future analysis and reference. A complete set of
baseline readings was taken prior to each sounding to determine temperature shifts and any
zero load offsets. Monitoring base line readings ensures that the cone electronics are operating

properly.



4. CONE PENETRATION TEST DATA & INTERPRETATION

The Cone Penetration Test data is presented in graphical form in the attached Appendix. These
plots were generated using the CPeT-IT program. Penetration depths are referenced to ground
surface. The soil behavior type on the CPT plots is derived from the attached CPT SBT plot
(Robertson, “Interpretation of Cone Penetration Test...”, 2009) and presents maijor soil lithologic
changes. The stratigraphic interpretation is based on relationships between cone resistance
(qc), sleeve friction (fs), and penetration pore pressure (u). The friction ratio (Rf), which is
sleeve friction divided by cone resistance, is a calculated parameter that is used along with cone
resistance to infer soil behavior type. Generally, cohesive soils (clays) have high friction ratios,
low cone resistance and generate excess pore water pressures. Cohesionless soils (sands)
have lower friction ratios, high cone bearing and generate little (or negative) excess pore water
pressures.

The CPT data files have also been provided. These files can be imported in CPeT-IT (software
by GeolLogismiki) and other programs to calculate various geotechnical parameters.

It should be noted that it is not always possible to clearly identify a soil type based on qc, fs and
u. In these situations, experience, judgement and an assessment of the pore pressure data
should be used to infer the soil behavior type.

If you have any questions regarding this information, please do not hesitate to call our office at
(714) 901-7270.

Sincerely,

KEHOE TESTING & ENGINEERING

Steven P. Kehoe
President

12/15/21-kk-3657
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Depth (ft)

Project: G3SoilWorks CPT-1
Location: 5665 & 5757 Plaza Dr, Cypress, CA Total depth: 50.20 ft, Date: 12/13/2021
Cone resistance Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
0 0 0 0 0
2 o 2 2 2 2
4 HAND AUGER 4 HAND AUGER 4 HAND AUGER 47 HAND AUGER 44 HAND AUG=R
6 6 6 } 6 Silty sand & sandy silt
Sand & silty sand
8 8 8 ] 8 Sitty-sand & sandy-sitt
Clay &silty clay
10+ 104 10+ 10+ Clay &silty clay
Silty sand & sandy silt
124 12+ 12+ 12 Clay
Clay
144 144 14— 144
Clay
161 164 16 167 Clay & silly clay
184 184 184 184 Clay & silty clay
Clay
204 20+ 20+ i 20+ Clay & silty clay
Silty sand & sandy silt
22+ 22+ 22+ 22+ Clay &silty clay
—~ —~ —~ - )
24 E 244 & 244 i 524_ E Clay &silty clay
< o o < Sand & silty sand
26 S 264 S 264 526 a Clay &silty clay
[ [ 9] [
28 - 0 28 0 28 0 28 o
Clay
30 30 30 30
32 324 324 32 Clay 8:silty clay
344 34 34 34 Clay & silty clay
Clay & silty clay
36~ 36+ 36 36 Sand & silty sand
Silty sand & sandy silt
38 38 38 38 Clay
Clay
40— 40 40 40 - Sty sand & sandy sitt
Sand & silty sand
42— 42— 42+ 424 42
44 < 44— 44— 44 < 44 Sand-&silty-sand
46 - 46 - 46 - 46 46 Silty-sand-&sandy-sift
Clay
48 48 48 q" 48+ 48 i Clay & silty clay
50 504 504 504 50 Clay & silty clay
T | T | T | T e e e e e e — T T L L s e s e s ey e e e e I I e I O L I B N B

l L
0 100 200 300 400 0 1 2 3 4 5 -20 -10 0 10 20 0 1 7 8 0 2 4 6 8 10 12 14 16 18

T T
4 s
Tip resistance (tsf) Friction (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)
CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 12/14/2021, 9:15:14 AM 1

Project file: C:\CPT Project Data\G3SoilWorks-Cypress12-21\CPT Report\CPeT.cpt



Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

K
‘l‘v
E

Depth (ft)

Project: G3SoilWorks CPT-2
Location: 5665 & 5757 Plaza Dr, Cypress, CA Total depth: 50.34 ft, Date: 12/13/2021
Cone resistance Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
0 0 0 0 0
2~ 2+ 2 1 2+ 2~
4 HAND AUGER 4 HAND AUGER 4 HAND AUGER 49 HAND AUGER 44 FAND AUGER
Silty sand & sandy silt
6 6 - 6 6 - 6
] Silty sand & sandy silt
87 87 8 87 8 Cldy &silty clay
10 10 10+ 10 10
Silty sand & sandy silt
124 12+ 124 12+ Cldy &silty clay
14 14 14 14 Sy
lay
16 16 16+ 16 Clay
Silty sand & sandy silt
18 18 18+ 18 Clay
Clay &silty clay
201 204 204 20 Silty sand & sandy silt
22 22 22 22 S.and&SIItysand '
—~ —~ — - Silty sand & sandy silt
4 ) -~
24 & 24 E 244 E 24 = Clay &silty clay
5 5 5 £ Clay &ssilty clay
26 %26‘ 826_ 326‘ a Clay & silty clay
28 [Py 0 284 0 og4 [a) Clay & silty clay
301 304 304 301 Cldy.
Clay & silty clay
32 32+ 32+ 32 Clay & sitty clay
344 344 344 344 Clay &ssilty clay
36 Sand & silty sand
36 36 36 36 7 Silty sand & sandy silt
38 38 38 38 38
404 404 404 40— 40 - Sand & silty sand
42— 42— 42 42— 42+
Silty sand & sandy silt
44 44 < 44 44 44 Sand & silty sand
Silty sand & sandy silt
46 - 46— 46 46 - 46 Clay
Clay
48 — 48 - 48 - 48 - 48 Clay & silty clay
Silty sand & sandy silt
50 50 50 50 50 —— Clay-&silty-clay
T | T | T | T e e e e e e — T T L L s e s e s ey e e e e I I e I O L I B N B
0 100 200 300 400 0 1 2 3 4 5 -20 -10 0 10 20 01 2 3 4 5 6 7 8 0 2 4 6 8 10 12 14 16 18
Tip resistance (tsf) Friction (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)
CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 12/14/2021, 9:15:15 AM 2

Project file: C:\CPT Project Data\G3SoilWorks-Cypress12-21\CPT Report\CPeT.cpt
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1,000

Cone resistance, qo/pa

o1 1 10
Friction Ratio, Rf (%)

SEBT legend
. 1. Sereitive fine grained . 4, Clayey =it to gty clay . 7. Gravely sard to zand
. 2. rganic material . E. Siky sand to sandy silt . 3, Wery stiff sand o clayey sand

B = Clay vo sl clay . &, Clean zand to siky sand D 9, Yery stiff fine grained
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**DRAFT** Geotechnical Investigation and Report Update
Proposed Goodman Commerce Center
5665 and 5757 Plaza Drive

Cypress, California

May 4, 2022
Project No. 1-1209

LABORATORY TEST PROCEDURES AND RESULTS

The samples obtained during the field investigation were transported to the laboratory for testing
and analysis. The results of tests performed on selected samples and the test procedures are
summarized below.

Dry Density and Moisture Content

Field dry density and moisture contents of undisturbed soils samples retained in 2 3/8—inch inside
diameter by one-inch height rings were determined, and moisture test results were obtained for
the small bulk samples. Dry density and moisture content testing were performed in accordance
with ASTM D2937 and ASTM D2216, respectively. The test results are posted on the
Geotechnical Boring Logs in Appendix A.

Maximum Dry Density and Optimum Moisture Content

Maximum dry density and optimum moisture content test was performed on the submitted bulk
soil samples in accordance with ASTM: D 1557. The results are shown below:

e e Maximum Dry Density Optimum Moisture
Sample Identification (pch) Content (%)
B-2 @ 0-5 107.0 11.5
B-5@ 0-5 118.0 13.0

Expansion Index

Representative soil samples were tested for expansion potential following the ASTM D4829
Test Procedure. Test results are presented below.

Sample Identification

Expansion Index

Expansion Potential

(UBC 18-1-B)
B-2 @ 0-5 0 Very Low
B-5 @ 0-5 14 Very Low

350 Fischer Ave. Front « Costa Mesa, CA 92626 + P: 714 668 5600 +« www.G3SoilWorks.com




**DRAFT** Geotechnical Investigation and Report Update May 4, 2022
Proposed Goodman Commerce Center Project No. 1-1209
5665 and 5757 Plaza Drive

Cypress, California

Sulfate Content

Selected soil samples were tested for soluble sulfate content in accordance with the Hach
method. The test results are shown below.

Samble Identification Water Soluble Sulfate in Soil Sulfate Exposure
P (ppm) (ACI 318-08, Table 4.2.1)
B-2 @ 0-5 120 SO
B-5 @ 0-5 300 S1

Direct Shear

Direct shear tests were performed on representative, relatively undisturbed soil samples with a
direct shear machine of the strain-controlled type in which the rate of strain is 0.01 inches per
minute. The soil specimens were soaked in a confined state prior to shearing and was sheared
under varied normal loads ranging from 1.0 ksf to 4.0 ksf. The test results are plotted on Figures
S-1 through S-7.

Consolidation

Consolidation tests was performed on sample identified as B-1 @ 15 feet, B-3 @ 15 feet, B-3 @
30 feet, B-4 @ 10 feet, and B-4 @ 20 feet. The test specimen was initially loaded to 0.2 tons per
square foot and soaked during the test. Progressive loading was then applied to a maximum of
3.2 tons per square foot. Loading was then reduced to determine rebound characteristics. The
consolidation test is presented on Figure C-1 through C-5.
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SOUTHERN
CALIFORNIA
? GEOTECHNICAL

A California Corporation

SoCalGeo

BORING NO.
B-1

JOBNO.: 21G150-1

DRILLING DATE: 4/2/21

WATER DEPTH: 9.5 feet

TBL 21G150-1.GPJ SOCALGEO.GDT 5/18/21

PROJECT: Proposed C/I Development DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 11 feet
LOCATION: Cypress, California LOGGED BY: Jamie Hayward READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
- Els | @ > < SIS
[ Z Q E s == %)
g4l |3k |2 DESCRIPTION g |wc JElo| 8
|22l |Z 4 |PElo, B |25|28 =
Elal = |~ & T|loE|Se|as|aal|SE
5121 9|84 & %6|08|a3|35|28|25 3
|5 @ || o SURFACE ELEVATION: — MSL 6E|S0|55|a5|af oo o
- 3+ inches Asphaltic Concrete; 8+ inches Aggregate Base
10 111 FILL: Gray Brown Silty fine Sand, mottled, loose to medium 15
. | dense-moist to very moist
6 18
5 ALLUVIUM: Gray Brown Silty Clay, trace Calcareous nodules, 36 | 46 | 23 |
little Iron oxide staining, medium stiff-very moist
X 10 Rg{k Gray fine Sandy Silt, loose to medium dense-very moist to 24 56
7 — 29 62
10 - J
13 @ 14 feet, trace Iron oxide staining 23 50
15 r 7
Gray Brown Silty fine Sand, loose to medium dense-wet
7 25 23
20 b
25 @ 24 feet, little Iron oxide staining 20 37
25 7
Gray Brown fine Sand, trace Silt, very loose-wet
2 S| 25 4
30 1.0 ?_ Gray Brown Silty Clay, little Iron oxide staining, very soft-wet 37 | 50 | 28 | 93 |
7
vl Gray Brown fine Sand, medium dense-wet
R 19 e 22 5
111 Gray Brown Silty fine Sand, trace Iron oxide staining. medium
TEST BORING LOG PLATE B-1a



N0 SOUTHERN BORING NO.
/ CALIFORNIA B-1

\ 4
V GEOTECHNICAL

A California Corporation

TBL 21G150-1.GPJ SOCALGEO.GDT 5/18/21

JOB NO.: 21G150-1 DRILLING DATE: 4/2/21 WATER DEPTH: 9.5 feet
PROJECT: Proposed C/I Development DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 11 feet
LOCATION: Cypress, California LOGGED BY: Jamie Hayward READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= E |z Q b Q SIS
[ Z Q E s == %)
g4l |3k |2 DESCRIPTION g |wc o2 loe 2
S EIENIE: L |Pd|g | |22|2E L
Elal = |~ & T|loE|Se|as|aal|SE
5218 (85 & %6|cg|as |35 (28|25 3
0|6 @ |BE| © (Continued) 6|50 |35 |25|ad |60 o
Iof] dense-wet
16 23
40 b h
14 @ 43" feet, trace Calcareous nodules 21 42
45 b 7
Gray fine Sandy Silt, medium dense-wet
15 11 31 80

JU

Boring Terminated at 50'

TEST BORING LOG PLATE B-1b



SoCalGeo

SOUTHERN
CALIFORNIA

-y

v GEOTECHNICAL

A California Corporation

BORING NO.
B-2

JOB NO.: 21G150-1
PROJECT: Proposed C/I Development
LOCATION: Cypress, California

DRILLING DATE: 4/2/21

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Jamie Hayward

WATER DEPTH: 7.5 feet
CAVE DEPTH: 8 feet
READING TAKEN: At Completion

TBL 21G150-1.GPJ SOCALGEO.GDT 5/18/21

FIELD RESULTS LABORATORY RESULTS
[ E |z Q ) 3 SIS
Z Q E s s n
i S |e |2 DESCRIPTION G |w w| 2
iyl Qg | o z 5= o |om|8z i
T |3 © W T H I:—) win = Z5|Z2W g
F |2 |X~| o cloE|SE|las|laog|SE
L2386 & x6|058|a2|35|28|88 3
|5 @ || o SURFACE ELEVATION: - MSL cL|S0|55|a5|af|oo O
3t inches Asphaltic Concrete; 5+ inches Aggregate Base
12 FILL: Gray Brown Silty fine Sand, trace medium to coarse Sand, 91 7
little fine Gravel, trace tree roots, loose-damp
ALLUVIUM: Light Gray Brown fine Sand, trace medium Sand,
18 medium dense-damp 99 | 3
5 24 2| 5 i
Gray Silty fine Sand, loose-wet _—
14 = | 102 | 21 21
Gray Brown fine Sandy Silt, loose-wet
11 93 | 29 70
10 r 7
Gray Brown Silty Clay, little to some fine Sand, little Calcareous
nodules, stiff-wet
9 1.5 27 82
15 r 7
Gray Brown fine Sandy Silt, little Iron oxide staining, loose to
medium dense-wet
15 103 | 23 59
20 r 7
7 22 61
25 1.0 7 Dark Gray to Gray fine Sandy Clay, medium stiff-wet 23 | 29 | 17 | 58 i
Gray Brown fine Sandy Silt, little Clay, trace Iron oxide staining,
medium dense-wet
18 99 | 28
30 r 7
Gray Brown Silty Clay, trace Calcareous nodules, little Iron oxide
staining, stiff-wet
11 30 88
TEST BORING LOG PLATE B-2a



NS SOUTHERN
4 CALIFORNIA

\ 4
V GEOTECHNICAL

A California Corporation

BORING NO.
B-2

TBL 21G150-1.GPJ SOCALGEO.GDT 5/18/21

JOB NO.: 21G150-1 DRILLING DATE: 4/2/21 WATER DEPTH: 7.5 feet
PROJECT: Proposed C/I Development DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 8 feet
LOCATION: Cypress, California LOGGED BY: Jamie Hayward READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
c E |z O] i 3 SIS
Z o E s s
m =N DESCRIPTION 3 |wS w| 2
iyl Qg | o z 5= o |om|8z i
T |3 © W T H I:—) win = Z5|Z2W g
Elal = |~ & T|loE|Se|as|aal|SE
5|25 (85 & %6|cg|as |35 (28|25 3
0|6 @ |BE| © (Continued) 6|50 |35 |25|ad |60 o
Gray Brown fine Sandy Silt, medium dense-wet
19 26
40 r b 7
Gray Silty fine Sand, medium dense-wet
16 26 33
45 b b
Gray Silty Clay, little fine Sand, very stiff-wet
23 | 3.0 20 77
56
Boring Terminated at 50'



SoCalGeo

-y

v

SOUTHERN
CALIFORNIA
GEOTECHNICAL

A California Corporation

BORING NO.
B-3

JOBNO.: 21G150-1

DRILLING DATE: 4/2/21

WATER DEPTH: 9 feet

TBL 21G150-1.GPJ SOCALGEO.GDT 5/18/21

PROJECT: Proposed C/I Development DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 12 feet
LOCATION: Cypress, California LOGGED BY: Jamie Hayward READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
- Elz | © > < S
Z S E < ol o
| 3[E |2 DESCRIPTION o |wS oo 2
S EIENIE: L |Pd|g | |22|2E L
Elrl (X~ O~ BElZE-|hE-la?|(<E
52| S (84| & xS|08|35|55|28|28 3
B |&|a |RE| & SURFACE ELEVATION: - MSL GE|55|55|25|ai§|sa o
- 3+ inches Asphaltic Concrete; 8+ inches Aggregate Base
12 1Tl FILL: Gray Silty fine Sand, little Clay, loose-moist to very moist 107 | 16
8 @ 3 feet, slightly mottled 100 | 21
5 10 1107 | 19 1
ALLUVIUM: Gray Silty Clay, trace Iron oxide staining, stiff-very
15 moist 93 | 30 83
Gray Brown Silty fine Sand to fine Sandy Silt, little Iron oxide
staining, medium dense-wet =
16 103 | 25 45
10 b
Gray Brown Silty Clay, little fine Sand, medium stiff-wet
5 |20 31| 38 | 21| 69
15 r b
Gray Brown fine Sandy Silt, little Iron oxide staining, micaceous,
loose to medium dense-wet
12 9 | 25 66
20 r b
12 24
25 Gray Silty fine Sand, trace to little Clay, medium dense-wet 21 | 25 | 21 | #1 |
Gray Silty fine Sand to fine Sandy Silt, loose-wet
10 98 | 25 55
30 r b
Light Gray Brown fine Sandy Clay, little Iron oxide staining, trace
Calcareous nodules/veining, stiff-wet
11 | 2.0 29 | 40 | 20 | 76
TEST BORING LOG PLATE B-3a



N0 SOUTHERN BORING NO.
/ CALIFORNIA B-3

\ 4
V GEOTECHNICAL

A California Corporation

TBL 21G150-1.GPJ SOCALGEO.GDT 5/18/21

JOB NO.: 21G150-1 DRILLING DATE: 4/2/21 WATER DEPTH: 9 feet

PROJECT: Proposed C/I Development DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 12 feet

LOCATION: Cypress, California LOGGED BY: Jamie Hayward READING TAKEN: At Completion

FIELD RESULTS LABORATORY RESULTS
c E |z O] i 3 SIS
[ Z Q E s s n
g4l |3k |2 DESCRIPTION g |wc o2 loe 2
L Q =z
AR S 28|, |B |25%]28| &
Elal = |~ & T|loE|Se|as|aal|SE
512|385 2 xS|08|35|55|28|28 3
0|6 @ |BE| © (Continued) 6|50 |35 |25|ad |60 o

Gray Brown Silty fine Sand, loose-wet
7 27 40
40 b h
Gray Brown fine Sand, little Silt, medium dense-wet
16 24 1
45 b 7
18 22

JU

Boring Terminated at 50'

TEST BORING LOG PLATE B-3b



SOUTHERN
CALIFORNIA
? GEOTECHNICAL

A California Corporation

SoCalGeo

BORING NO.
B-4

JOBNO.: 21G150-1

PROJECT: Proposed C/I Development
LOCATION: Cypress, California

DRILLING DATE: 4/2/21

LOGGED BY: Jamie Hayward

DRILLING METHOD: Hollow Stem Auger

WATER DEPTH: 6 feet
CAVE DEPTH: 12 feet
READING TAKEN: 4 hrs After Completion

TBL 21G150-1.GPJ SOCALGEO.GDT 5/18/21

FIELD RESULTS LABORATORY RESULTS
F Elz | 9 - @ SIS
w Z ] E s = = %)
L 2 |8 | 2 DESCRIPTION o W wi o= E
iyl Qg | o z 5= o |om|8z i
T | Q|w | I W Pdlg 2 |Z2YZaE m
Elal 2 (xx~| o DAU“_ 2|5 P I<E =
MHEREAE: %5|08(35|35(28|88| 3
|5 @ || o SURFACE ELEVATION: — MSL 6E|S0|55|a5|af oo o
- 3+ inches Asphaltic Concrete; 8+ inches Aggregate Base
11 111 FILL: Gray Silty fine Sand, 2-inch fine Sandy Silt lense, medium 15 El=8@0to5
. | dense-very moist to wet feet
6 @ 3% feet, mottled, loose 28
5 __ -
FILL: Brown Silty fine Sand, very loose to loose-wet =
X 4 22 17
ALLUVIUM: Gray Brown Silty fine Sand, very loose to loose-wet 26 41
2 27 37
10 b b
Gray Brown Silty Clay, little fine Sand, little Iron oxide staining,
medium stiff-wet
1 | 25 27 | 40 | 18 | 82
15 r b 7
Gray fine Sand, trace to little Silt, loose-wet
8 28
20 b b
25 @ 24 feet, medium dense 16 11
25 b 7
5 24 12
30 Gray Brown fine Sandy Silt, loose-wet i 24 59 |
Gray Brown Silty fine Sand, medium dense-wet
“ 35 B 19 36

TEST BORING

LOG

PLATE B-4a



SoCalGeo / SOUTHERN
— CALIFORNIA
~y GEOTECHNICAL

A California Corporation

BORING NO.
B-4

TBL 21G150-1.GPJ SOCALGEO.GDT 5/18/21

JOB NO.: 21G150-1 DRILLING DATE: 4/2/21 WATER DEPTH: 6 feet
PROJECT: Proposed C/I Development DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 12 feet
LOCATION: Cypress, California LOGGED BY: Jamie Hayward READING TAKEN: 4 hrs After Completion
FIELD RESULTS LABORATORY RESULTS
c E |z O] i 3 SIS
[ Z Q E s == %)
g4l |3k |2 DESCRIPTION g |wc o2 loe 2
T4l oL | T W 1PdElg |2 (22|25 i
F |2 |X~| o cloE|SE|las|laog|SE
5121586 & x5|08|05|35|28|28 3
0|6 @ |BE| © (Continued) 6|50 |35 |25|ad |60 o
Gray Brown to Gray fine Sandy Silt, little Iron oxide staining,
medium dense-wet
27 31
40 T4 . .
Gray Brown to Gray Silty fine Sand, medium dense-wet
12 . 27 42
45 N L Gray fine Sandy Silt, trace Clay, medium dense-wet i 18 54 |
26 20
56
Boring Terminated at 50'
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Project: Southern California Geotechnical CPT-1
Location: 5665 Plaza Dr, Cypress, CA Total depth: 50.22 ft, Date: 4/2/2021
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This software is licensed to: Southern California Geotechnical CPT name: CPT-1

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

Depth Jetn, cs FS ey (%) DF Settlement Depth Jein,cs FS ey (%) DF Settlement
(ft) (in) (ft) (in)
5.06 105.65 0.39 3.04 1.00 0.02 5.15 98.60 0.35 3.26 1.00 0.03
5.19 94.96 0.34 3.39 1.00 0.02 5.28 26.94 2.00 0.00 1.00 0.00
5.32 25.00 2.00 0.00 1.00 0.00 5.40 22.09 2.00 0.00 1.00 0.00
5.45 18.48 2.00 0.00 1.00 0.00 5.54 15.55 2.00 0.00 1.00 0.00
5.58 15.13 2.00 0.00 1.00 0.00 5.66 14.44 2.00 0.00 1.00 0.00
5.72 15.97 2.00 0.00 1.00 0.00 5.80 18.60 2.00 0.00 1.00 0.00
5.85 20.00 2.00 0.00 1.00 0.00 5.92 24.45 2.00 0.00 1.00 0.00
5.99 86.64 0.29 3.71 1.00 0.03 6.04 87.43 0.29 3.68 1.00 0.02
6.12 89.04 0.30 3.61 1.00 0.04 6.20 91.91 0.30 3.50 1.00 0.04
6.24 93.96 0.31 3.42 1.00 0.02 6.32 99.49 0.32 3.23 1.00 0.03
6.39 104.70 0.34 3.06 1.00 0.02 6.46 106.41 0.35 3.01 1.00 0.03
6.51 105.90 0.34 3.03 1.00 0.02 6.59 103.31 0.33 3.11 1.00 0.03
6.64 101.41 0.32 3.17 1.00 0.02 6.70 99.84 0.32 3.22 1.00 0.03
6.79 100.57 0.32 3.19 1.00 0.03 6.83 96.59 0.30 3.33 1.00 0.01
6.90 89.51 0.28 3.59 1.00 0.03 6.99 92.52 0.29 3.48 1.00 0.04
7.04 93.83 0.29 3.43 1.00 0.02 7.12 95.27 0.29 3.37 1.00 0.03
7.17 95.76 0.29 3.36 1.00 0.02 7.23 93.20 0.28 3.45 1.00 0.03
7.33 100.03 0.30 3.21 1.00 0.04 7.36 102.37 0.31 3.14 1.00 0.01
7.42 108.82 0.33 2.94 1.00 0.02 7.50 114.73 0.36 2.79 1.00 0.03
7.59 116.57 0.37 2.74 1.00 0.03 7.63 114.97 0.36 2.78 1.00 0.02
7.68 112.14 0.34 2.85 1.00 0.02 7.76 103.61 0.31 3.10 1.00 0.03
7.81 98.37 0.29 3.27 1.00 0.02 7.89 29.14 2.00 0.00 1.00 0.00
7.94 26.27 2.00 0.00 1.00 0.00 8.03 24.70 2.00 0.00 1.00 0.00
8.12 27.54 2.00 0.00 1.00 0.00 8.16 32.41 2.00 0.00 1.00 0.00
8.20 101.14 0.29 3.18 1.00 0.02 8.29 110.07 0.33 2.91 1.00 0.03
8.34 111.74 0.33 2.86 1.00 0.02 8.43 118.93 0.36 2.68 1.00 0.03
8.49 124.88 0.40 2.54 1.00 0.02 8.54 129.17 0.43 2.45 1.00 0.01
8.61 133.85 0.46 2.36 1.00 0.02 8.69 134.94 0.47 2.34 1.00 0.02
8.73 135.30 0.47 2.33 1.00 0.01 8.82 134.71 0.47 2.34 1.00 0.03
8.86 134.45 0.46 2.35 1.00 0.01 8.96 134.25 0.46 2.35 1.00 0.03
9.01 134.07 0.46 2.35 1.00 0.01 9.08 134.29 0.46 2.35 1.00 0.02
9.13 135.04 0.46 2.33 1.00 0.01 9.23 137.50 0.49 2.29 1.00 0.03
9.30 138.71 0.50 2.27 1.00 0.02 9.35 139.26 0.50 2.26 1.00 0.01
9.39 139.18 0.50 2.26 1.00 0.01 9.51 137.83 0.48 2.28 1.00 0.03
9.54 136.94 0.48 2.30 1.00 0.01 9.60 126.47 0.39 2.51 1.00 0.02
9.65 110.14 0.31 291 1.00 0.02 9.77 118.19 0.34 2.70 1.00 0.04
9.83 118.50 0.34 2.69 1.00 0.02 9.93 115.20 0.33 2.77 1.00 0.03
9.98 113.29 0.32 2.82 1.00 0.02 10.04 114.58 0.32 2.79 1.00 0.02

10.13 107.25 0.29 2.99 1.00 0.03 10.20 104.68 0.28 3.07 1.00 0.03

10.27 104.42 0.28 3.07 1.00 0.03 10.32 104.17 0.28 3.08 1.00 0.02

10.40 104.31 0.28 3.08 1.00 0.03 10.45 107.24 0.29 2.99 1.00 0.02

10.53 111.49 0.31 2.87 1.00 0.03 10.57 112.49 0.31 2.84 1.00 0.01

10.66 113.58 0.31 2.81 1.00 0.03 10.71 114.22 0.32 2.80 1.00 0.02

10.79 113.99 0.31 2.80 1.00 0.03 10.88 111.08 0.30 2.88 1.00 0.03

10.93 109.19 0.29 2.93 1.00 0.02 10.98 107.23 0.29 2.99 1.00 0.02

11.07 103.80 0.27 3.09 1.00 0.04 11.12 101.95 0.27 3.15 1.00 0.02

11.17 100.06 0.26 3.21 1.00 0.02 11.27 95.22 0.25 3.38 1.00 0.04

11.32 93.20 0.24 3.45 1.00 0.02 11.37 91.05 0.23 3.53 1.00 0.02
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This software is licensed to: Southern California Geotechnical CPT name: CPT-1

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
11.43 29.14 2.00 0.00 1.00 0.00 11.49 26.45 2.00 0.00 1.00 0.00
11.58 21.60 2.00 0.00 1.00 0.00 11.64 19.64 2.00 0.00 1.00 0.00
11.76 15.59 2.00 0.00 1.00 0.00 11.84 15.14 2.00 0.00 1.00 0.00
11.89 17.48 2.00 0.00 1.00 0.00 11.95 22.37 2.00 0.00 1.00 0.00
12.02 27.90 2.00 0.00 1.00 0.00 12.07 30.58 2.00 0.00 1.00 0.00
12.11 31.58 2.00 0.00 1.00 0.00 12.20 95.23 0.24 3.38 1.00 0.04
12.33 107.16 0.27 2.99 1.00 0.05 12.37 109.09 0.28 2.94 1.00 0.02
12.44 106.98 0.27 3.00 1.00 0.02 12.51 102.44 0.26 3.13 1.00 0.03
12.58 94.94 0.24 3.39 1.00 0.03 12.63 87.53 0.22 3.67 1.00 0.02
12.69 22.75 2.00 0.00 1.00 0.00 12.75 19.15 2.00 0.00 1.00 0.00
12.81 16.49 2.00 0.00 1.00 0.00 12.88 15.11 2.00 0.00 1.00 0.00
12.94 14.13 2.00 0.00 1.00 0.00 13.00 13.16 2.00 0.00 1.00 0.00
13.12 11.43 2.00 0.00 1.00 0.00 13.16 8.96 2.00 0.00 1.00 0.00
13.20 10.77 2.00 0.00 1.00 0.00 13.27 10.87 2.00 0.00 1.00 0.00
13.34 10.85 2.00 0.00 1.00 0.00 13.42 10.84 2.00 0.00 1.00 0.00
13.45 10.40 2.00 0.00 1.00 0.00 13.56 11.02 2.00 0.00 1.00 0.00
13.60 11.11 2.00 0.00 1.00 0.00 13.68 10.89 2.00 0.00 1.00 0.00
13.74 10.88 2.00 0.00 1.00 0.00 13.82 10.86 2.00 0.00 1.00 0.00
13.85 10.85 2.00 0.00 1.00 0.00 13.95 10.83 2.00 0.00 1.00 0.00
14.00 10.82 2.00 0.00 1.00 0.00 14.05 10.72 2.00 0.00 1.00 0.00
14.13 10.70 2.00 0.00 1.00 0.00 14.17 10.69 2.00 0.00 1.00 0.00
14.26 9.82 2.00 0.00 1.00 0.00 14.31 9.72 2.00 0.00 1.00 0.00
14.39 10.12 2.00 0.00 1.00 0.00 14.44 10.11 2.00 0.00 1.00 0.00
14.53 10.10 2.00 0.00 1.00 0.00 14.59 10.09 2.00 0.00 1.00 0.00
14.66 9.98 2.00 0.00 1.00 0.00 14.70 9.97 2.00 0.00 1.00 0.00
14.79 9.96 2.00 0.00 1.00 0.00 14.84 9.95 2.00 0.00 1.00 0.00
14.96 9.78 2.00 0.00 1.00 0.00 15.01 9.61 2.00 0.00 1.00 0.00
15.10 8.23 2.00 0.00 1.00 0.00 15.15 9.06 2.00 0.00 1.00 0.00
15.22 9.04 2.00 0.00 1.00 0.00 15.27 9.35 2.00 0.00 1.00 0.00
15.32 9.96 2.00 0.00 1.00 0.00 15.45 9.53 2.00 0.00 1.00 0.00
15.50 9.42 2.00 0.00 1.00 0.00 15.58 8.27 2.00 0.00 1.00 0.00
15.63 8.58 2.00 0.00 1.00 0.00 15.68 9.90 2.00 0.00 1.00 0.00
15.75 9.79 2.00 0.00 1.00 0.00 15.80 10.49 2.00 0.00 1.00 0.00
15.87 11.50 2.00 0.00 1.00 0.00 15.93 11.89 2.00 0.00 1.00 0.00
15.99 12.79 2.00 0.00 1.00 0.00 16.03 13.09 2.00 0.00 1.00 0.00
16.11 12.46 2.00 0.00 1.00 0.00 16.15 11.84 2.00 0.00 1.00 0.00
16.23 12.23 2.00 0.00 1.00 0.00 16.28 12.31 2.00 0.00 1.00 0.00
16.37 12.29 2.00 0.00 1.00 0.00 16.41 11.88 2.00 0.00 1.00 0.00
16.49 11.87 2.00 0.00 1.00 0.00 16.55 12.76 2.00 0.00 1.00 0.00
16.63 16.21 2.00 0.00 1.00 0.00 16.67 19.97 2.00 0.00 1.00 0.00
16.76 30.38 2.00 0.00 1.00 0.00 16.81 96.52 0.22 3.33 1.00 0.02
16.90 104.95 0.24 3.06 1.00 0.03 16.93 106.25 0.25 3.02 1.00 0.01
17.02 104.80 0.24 3.06 1.00 0.03 17.07 104.25 0.24 3.08 1.00 0.02
17.16 103.77 0.24 3.09 1.00 0.03 17.21 102.11 0.23 3.15 1.00 0.02
17.27 98.71 0.22 3.26 1.00 0.02 17.34 93.68 0.21 3.43 1.00 0.03
17.44 25.77 2.00 0.00 1.00 0.00 17.51 23.43 2.00 0.00 1.00 0.00
17.55 21.38 2.00 0.00 1.00 0.00 17.63 20.29 2.00 0.00 1.00 0.00
17.69 19.21 2.00 0.00 1.00 0.00 17.74 18.12 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-1

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

Depth detn,cs FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
17.82 16.35 2.00 0.00 1.00 0.00 17.86 14.10 2.00 0.00 1.00 0.00
17.92 12.02 2.00 0.00 1.00 0.00 18.00 10.04 2.00 0.00 1.00 0.00
18.06 9.25 2.00 0.00 1.00 0.00 18.12 8.16 2.00 0.00 1.00 0.00
18.25 8.63 2.00 0.00 1.00 0.00 18.30 8.43 2.00 0.00 1.00 0.00
18.37 8.43 2.00 0.00 1.00 0.00 18.43 8.42 2.00 0.00 1.00 0.00
18.54 8.21 2.00 0.00 1.00 0.00 18.61 9.07 2.00 0.00 1.00 0.00
18.66 10.13 2.00 0.00 1.00 0.00 18.73 12.35 2.00 0.00 1.00 0.00
18.78 14.87 2.00 0.00 1.00 0.00 18.97 73.05 0.17 4.37 1.00 0.10
19.09 16.33 2.00 0.00 1.00 0.00 19.15 14.20 2.00 0.00 1.00 0.00
19.16 12.47 2.00 0.00 1.00 0.00 19.17 10.25 2.00 0.00 1.00 0.00
19.26 17.42 2.00 0.00 1.00 0.00 19.30 18.17 2.00 0.00 1.00 0.00
19.39 19.08 2.00 0.00 1.00 0.00 19.43 19.63 2.00 0.00 1.00 0.00
19.53 21.66 2.00 0.00 1.00 0.00 19.59 22.95 2.00 0.00 1.00 0.00
19.66 25.16 2.00 0.00 1.00 0.00 19.71 27.84 2.00 0.00 1.00 0.00
19.83 35.81 2.00 0.00 1.00 0.00 19.89 103.55 0.23 3.10 1.00 0.02
19.96 110.97 0.25 2.88 1.00 0.03 20.01 117.44 0.27 2.72 1.00 0.02
20.07 123.87 0.30 2.57 1.00 0.02 20.14 128.46 0.33 2.47 1.00 0.02
20.21 131.22 0.34 241 1.00 0.02 20.27 132.30 0.35 2.39 1.00 0.02
20.32 129.67 0.33 2.44 1.00 0.01 20.38 122.94 0.30 2.59 1.00 0.02
20.45 115.74 0.27 2.76 1.00 0.02 20.50 121.25 0.29 2.63 1.00 0.02
20.62 119.60 0.28 2.66 1.00 0.04 20.68 121.45 0.29 2.62 1.00 0.02
20.75 122.13 0.29 2.61 1.00 0.02 20.81 121.49 0.29 2.62 1.00 0.02
20.84 121.54 0.29 2.62 1.00 0.01 20.98 122.78 0.29 2.59 1.00 0.04
21.05 123.63 0.30 2.57 1.00 0.02 21.11 123.67 0.30 2.57 1.00 0.02
21.17 123.19 0.30 2.58 1.00 0.02 21.23 122.53 0.29 2.60 1.00 0.02
21.37 120.77 0.28 2.64 1.00 0.04 21.41 121.11 0.29 2.63 1.00 0.01
21.48 122.57 0.29 2.60 1.00 0.02 21.54 123.21 0.30 2.58 1.00 0.02
21.60 121.22 0.29 2.63 1.00 0.02 21.67 114.05 0.26 2.80 1.00 0.02
21.72 106.84 0.23 3.00 1.00 0.02 21.80 99.11 0.21 3.24 1.00 0.03
21.85 31.01 2.00 0.00 1.00 0.00 21.90 25.77 2.00 0.00 1.00 0.00
21.94 20.97 2.00 0.00 1.00 0.00 21.99 21.67 2.00 0.00 1.00 0.00
22.10 23.25 2.00 0.00 1.00 0.00 22.16 26.54 2.00 0.00 1.00 0.00
22.22 30.08 2.00 0.00 1.00 0.00 22.26 32.65 2.00 0.00 1.00 0.00
22.36 36.67 2.00 0.00 1.00 0.00 22.43 39.89 2.00 0.00 1.00 0.00
22.49 108.13 0.24 2.96 1.00 0.02 22.55 113.52 0.25 2.82 1.00 0.02
22.62 116.41 0.26 2.74 1.00 0.02 22.68 117.42 0.27 2.72 1.00 0.02
22.80 118.59 0.27 2.69 1.00 0.04 22.86 119.93 0.28 2.66 1.00 0.02
22.93 120.84 0.28 2.64 1.00 0.02 22.98 121.61 0.29 2.62 1.00 0.02
23.05 121.47 0.29 2.62 1.00 0.02 23.11 121.60 0.29 2.62 1.00 0.02
23.18 122.28 0.29 2.60 1.00 0.02 23.24 122.36 0.29 2.60 1.00 0.02
23.31 121.81 0.29 2.61 1.00 0.02 23.37 119.53 0.28 2.67 1.00 0.02
23.42 115.34 0.26 2.77 1.00 0.02 23.49 44.55 2.00 0.00 1.00 0.00
23.54 37.74 2.00 0.00 1.00 0.00 23.63 30.64 2.00 0.00 1.00 0.00
23.69 38.35 2.00 0.00 1.00 0.00 23.75 23.77 2.00 0.00 1.00 0.00
23.86 38.95 2.00 0.00 1.00 0.00 23.93 118.56 0.27 2.69 1.00 0.02
23.98 138.73 0.39 2.27 1.00 0.01 24.04 155.52 0.59 1.99 1.00 0.01
24.11 157.11 0.62 1.90 1.00 0.02 24.16 153.82 0.56 2.02 1.00 0.01
24.24 156.98 0.61 1.91 1.00 0.02 24.29 160.28 0.68 1.71 1.00 0.01
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This software is licensed to: Southern California Geotechnical CPT name: CPT-1

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

Depth detn,cs FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
24.36 160.33 0.68 1.71 1.00 0.01 24.42 158.67 0.64 1.81 1.00 0.01
24.49 156.47 0.60 1.95 1.00 0.02 24.55 153.21 0.55 2.03 1.00 0.02
24.67 141.16 0.41 2.22 1.00 0.03 24.73 134.13 0.35 2.35 1.00 0.02
24.78 126.94 0.31 2.50 1.00 0.01 24.86 121.09 0.28 2.63 1.00 0.03
24.88 122.04 0.29 2.61 1.00 0.00 25.00 122.79 0.29 2.59 1.00 0.04
25.04 123.87 0.29 2.57 1.00 0.01 25.08 125.31 0.30 2.53 1.00 0.01
25.16 126.87 0.31 2.50 1.00 0.02 25.23 126.71 0.31 2.50 1.00 0.02
25.27 126.07 0.30 2.52 1.00 0.01 25.35 125.48 0.30 2.53 1.00 0.02
25.44 124.44 0.30 2.55 1.00 0.03 25.48 122.69 0.29 2.59 1.00 0.01
25.56 115.35 0.26 2.77 1.00 0.03 25.63 105.55 0.23 3.04 1.00 0.02
25.68 100.82 0.22 3.19 1.00 0.02 25.76 32.38 2.00 0.00 1.00 0.00
25.80 30.93 2.00 0.00 1.00 0.00 25.88 30.47 2.00 0.00 1.00 0.00
25.93 33.74 2.00 0.00 1.00 0.00 26.01 105.74 0.23 3.03 1.00 0.03
26.06 110.60 0.24 2.89 1.00 0.02 26.12 114.47 0.25 2.79 1.00 0.02
26.19 119.52 0.27 2.67 1.00 0.02 26.29 123.10 0.29 2.58 1.00 0.03
26.39 126.01 0.30 2.52 1.00 0.03 26.43 127.74 0.31 2.48 1.00 0.01
26.47 129.03 0.32 2.45 1.00 0.01 26.57 131.02 0.33 241 1.00 0.03
26.62 132.04 0.34 2.39 1.00 0.01 26.67 132.73 0.34 2.38 1.00 0.01
26.72 133.20 0.34 2.37 1.00 0.01 26.81 133.52 0.35 2.36 1.00 0.03
26.87 133.75 0.35 2.36 1.00 0.02 26.93 134.23 0.35 2.35 1.00 0.02
26.99 134.97 0.36 2.34 1.00 0.02 27.06 135.94 0.36 2.32 1.00 0.02
27.11 136.68 0.37 2.30 1.00 0.01 27.17 137.52 0.37 2.29 1.00 0.02
27.24 138.32 0.38 2.27 1.00 0.02 27.37 137.54 0.37 2.29 1.00 0.03
27.42 134.39 0.35 2.35 1.00 0.02 27.50 128.51 0.31 2.47 1.00 0.02
27.60 126.94 0.31 2.50 1.00 0.03 27.68 126.93 0.31 2.50 1.00 0.02
27.80 105.48 0.23 3.04 1.00 0.04 27.85 105.18 0.23 3.05 1.00 0.02
27.98 111.16 0.24 2.88 1.00 0.05 28.03 113.63 0.25 2.81 1.00 0.02
28.06 120.44 0.28 2.64 1.00 0.01 28.16 120.10 0.27 2.65 1.00 0.03
28.21 122.92 0.29 2.59 1.00 0.02 28.25 126.59 0.30 2.51 1.00 0.01
28.33 130.46 0.33 2.43 1.00 0.02 28.36 131.40 0.33 241 1.00 0.01
28.45 134.43 0.35 2.35 1.00 0.03 28.56 137.49 0.37 2.29 1.00 0.03
28.60 137.93 0.38 2.28 1.00 0.01 28.65 137.62 0.37 2.29 1.00 0.01
28.68 136.99 0.37 2.30 1.00 0.01 28.78 134.06 0.35 2.35 1.00 0.03
28.82 132.23 0.34 2.39 1.00 0.01 28.92 128.67 0.31 2.46 1.00 0.03
28.97 127.57 0.31 2.49 1.00 0.02 29.02 127.51 0.31 2.49 1.00 0.01
29.07 128.51 0.31 2.47 1.00 0.02 29.17 128.09 0.31 2.47 1.00 0.03
29.22 125.57 0.30 2.53 1.00 0.02 29.27 122.81 0.29 2.59 1.00 0.01
29.35 121.90 0.28 2.61 1.00 0.03 29.45 127.06 0.31 2.50 1.00 0.03
29.50 127.75 0.31 2.48 1.00 0.01 29.59 119.13 0.27 2.68 1.00 0.03
29.66 110.71 0.24 2.89 1.00 0.02 29.70 100.79 0.21 3.19 1.00 0.02
29.75 33.26 2.00 0.00 1.00 0.00 29.84 25.01 2.00 0.00 1.00 0.00
29.91 22.67 2.00 0.00 1.00 0.00 29.96 20.00 2.00 0.00 1.00 0.00
30.01 16.95 2.00 0.00 1.00 0.00 30.12 12.04 2.00 0.00 1.00 0.00
30.17 10.44 2.00 0.00 1.00 0.00 30.23 9.31 2.00 0.00 1.00 0.00
30.28 8.67 2.00 0.00 1.00 0.00 30.34 8.27 2.00 0.00 1.00 0.00
30.45 7.94 2.00 0.00 1.00 0.00 30.49 7.94 2.00 0.00 1.00 0.00
30.53 7.93 2.00 0.00 1.00 0.00 30.60 7.93 2.00 0.00 1.00 0.00
30.66 7.60 2.00 0.00 1.00 0.00 30.71 7.51 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-1

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
30.80 7.67 2.00 0.00 1.00 0.00 30.87 7.82 2.00 0.00 1.00 0.00
30.93 8.06 2.00 0.00 1.00 0.00 30.97 8.13 2.00 0.00 1.00 0.00
31.07 8.59 2.00 0.00 1.00 0.00 31.11 7.48 2.00 0.00 1.00 0.00
31.21 9.21 2.00 0.00 1.00 0.00 31.25 9.29 2.00 0.00 1.00 0.00
31.31 9.36 2.00 0.00 1.00 0.00 31.37 9.51 2.00 0.00 1.00 0.00
31.43 9.82 2.00 0.00 1.00 0.00 31.51 10.13 2.00 0.00 1.00 0.00
31.58 9.73 2.00 0.00 1.00 0.00 31.64 10.35 2.00 0.00 1.00 0.00
31.70 9.87 2.00 0.00 1.00 0.00 31.77 9.70 2.00 0.00 1.00 0.00
31.82 9.78 2.00 0.00 1.00 0.00 31.91 9.92 2.00 0.00 1.00 0.00
31.98 9.92 2.00 0.00 1.00 0.00 32.05 9.91 2.00 0.00 1.00 0.00
32.13 10.37 2.00 0.00 1.00 0.00 32.17 10.67 2.00 0.00 1.00 0.00
32.24 10.90 2.00 0.00 1.00 0.00 32.32 11.20 2.00 0.00 1.00 0.00
32.36 11.20 2.00 0.00 1.00 0.00 32.43 11.19 2.00 0.00 1.00 0.00
32.50 11.18 2.00 0.00 1.00 0.00 32.58 9.77 2.00 0.00 1.00 0.00
32.65 8.99 2.00 0.00 1.00 0.00 32.70 8.75 2.00 0.00 1.00 0.00
32.81 8.04 2.00 0.00 1.00 0.00 32.87 8.03 2.00 0.00 1.00 0.00
32.92 7.95 2.00 0.00 1.00 0.00 32.99 8.25 2.00 0.00 1.00 0.00
33.05 8.56 2.00 0.00 1.00 0.00 33.11 8.71 2.00 0.00 1.00 0.00
33.17 9.09 2.00 0.00 1.00 0.00 33.23 9.16 2.00 0.00 1.00 0.00
33.29 9.15 2.00 0.00 1.00 0.00 33.36 9.15 2.00 0.00 1.00 0.00
33.42 9.21 2.00 0.00 1.00 0.00 33.49 9.29 2.00 0.00 1.00 0.00
33.55 9.36 2.00 0.00 1.00 0.00 33.61 9.51 2.00 0.00 1.00 0.00
33.66 9.42 2.00 0.00 1.00 0.00 33.73 9.26 2.00 0.00 1.00 0.00
33.79 9.03 2.00 0.00 1.00 0.00 33.92 8.86 2.00 0.00 1.00 0.00
33.93 8.63 2.00 0.00 1.00 0.00 33.99 8.89 2.00 0.00 1.00 0.00
34.06 8.92 2.00 0.00 1.00 0.00 34.14 10.14 2.00 0.00 1.00 0.00
34.21 12.51 2.00 0.00 1.00 0.00 34.33 14.64 2.00 0.00 1.00 0.00
34.38 14.25 2.00 0.00 1.00 0.00 34.44 13.78 2.00 0.00 1.00 0.00
34.50 13.16 2.00 0.00 1.00 0.00 34.54 12.84 2.00 0.00 1.00 0.00
34.58 12.60 2.00 0.00 1.00 0.00 34.68 12.67 2.00 0.00 1.00 0.00
34.73 13.80 2.00 0.00 1.00 0.00 34.83 17.07 2.00 0.00 1.00 0.00
34.89 18.90 2.00 0.00 1.00 0.00 34.93 20.19 2.00 0.00 1.00 0.00
34.98 21.25 2.00 0.00 1.00 0.00 35.11 26.87 2.00 0.00 1.00 0.00
35.17 31.46 2.00 0.00 1.00 0.00 35.22 35.98 2.00 0.00 1.00 0.00
35.27 104.32 0.22 3.08 1.00 0.02 35.31 114.18 0.25 2.80 1.00 0.01
35.47 142.41 0.41 2.20 1.00 0.04 35.51 140.65 0.39 2.23 1.00 0.01
35.55 134.89 0.35 2.34 1.00 0.01 35.61 137.09 0.36 2.30 1.00 0.01
35.66 134.92 0.35 2.34 1.00 0.02 35.72 138.26 0.37 2.27 1.00 0.02
35.83 145.48 0.44 2.15 1.00 0.03 35.90 152.36 0.52 2.04 1.00 0.02
35.95 156.58 0.58 1.94 1.00 0.01 36.01 160.01 0.65 1.73 1.00 0.01
36.05 160.97 0.66 1.67 1.00 0.01 36.11 157.76 0.60 1.86 1.00 0.01
36.17 154.63 0.55 2.00 1.00 0.01 36.27 152.00 0.51 2.04 1.00 0.03
36.33 151.94 0.51 2.05 1.00 0.01 36.39 151.95 0.51 2.04 1.00 0.01
36.43 152.22 0.52 2.04 1.00 0.01 36.49 152.56 0.52 2.04 1.00 0.01
36.60 153.16 0.53 2.03 1.00 0.03 36.65 152.71 0.52 2.03 1.00 0.01
36.71 155.33 0.56 1.99 1.00 0.01 36.78 143.68 0.42 2.18 1.00 0.02
36.82 137.48 0.37 2.29 1.00 0.01 36.89 131.42 0.33 241 1.00 0.02
36.96 129.66 0.32 2.44 1.00 0.02 37.02 135.91 0.36 2.32 1.00 0.02
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This software is licensed to: Southern California Geotechnical CPT name: CPT-1

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

Depth Jetn, cs FS ey (%) DF Settlement Depth Jein,cs FS ey (%) DF Settlement
(ft) (in) (ft) (in)
37.10 149.96 0.49 2.08 1.00 0.02 37.16 158.90 0.62 1.79 1.00 0.01
37.23 167.77 0.83 1.12 1.00 0.01 37.28 173.70 1.04 0.71 1.00 0.00
37.38 185.64 1.74 0.12 1.00 0.00 37.42 189.32 2.00 0.00 1.00 0.00
37.47 193.23 2.00 0.00 1.00 0.00 37.56 198.63 2.00 0.00 1.00 0.00
37.65 199.65 2.00 0.00 1.00 0.00 37.69 198.56 2.00 0.00 1.00 0.00
37.73 196.93 2.00 0.00 1.00 0.00 37.81 192.86 2.00 0.00 1.00 0.00
37.91 186.19 1.78 0.09 1.00 0.00 37.99 179.80 1.33 0.38 1.00 0.00
38.04 171.50 0.95 0.85 1.00 0.01 38.11 165.91 0.78 1.27 1.00 0.01
38.17 163.72 0.73 1.48 1.00 0.01 38.22 165.96 0.78 1.27 1.00 0.01
38.29 167.26 0.82 1.16 1.00 0.01 38.35 166.04 0.79 1.26 1.00 0.01
38.40 163.76 0.73 1.47 1.00 0.01 38.52 156.27 0.58 1.96 1.00 0.03
38.59 155.78 0.57 1.99 1.00 0.02 38.65 151.05 0.50 2.06 1.00 0.02
38.79 149.44 0.48 2.08 1.00 0.03 38.83 151.92 0.51 2.05 1.00 0.01
38.90 156.60 0.59 1.94 1.00 0.02 38.96 161.54 0.68 1.64 1.00 0.01
39.02 165.97 0.78 1.26 1.00 0.01 39.09 152.03 0.52 2.04 1.00 0.02
39.14 143.58 0.42 2.18 1.00 0.01 39.20 142.04 0.41 2.21 1.00 0.02
39.27 141.95 0.41 2.21 1.00 0.02 39.34 142.27 0.41 2.20 1.00 0.02
39.40 141.03 0.40 2.22 1.00 0.02 39.45 144.04 0.43 2.17 1.00 0.01
39.52 140.89 0.40 2.23 1.00 0.02 39.58 141.34 0.40 2.22 1.00 0.02
39.69 148.50 0.47 2.10 1.00 0.03 39.71 149.59 0.49 2.08 1.00 0.00
39.80 155.80 0.57 1.99 1.00 0.02 39.84 157.76 0.61 1.86 1.00 0.01
39.92 162.22 0.69 1.60 1.00 0.02 39.98 163.71 0.73 1.47 1.00 0.01
40.03 164.45 0.75 1.40 1.00 0.01 40.13 164.10 0.74 1.43 1.00 0.02
40.18 163.63 0.73 1.48 1.00 0.01 40.27 161.75 0.68 1.63 1.00 0.02
40.35 158.93 0.63 1.79 1.00 0.02 40.40 157.13 0.60 1.90 1.00 0.01
40.44 154.57 0.55 2.01 1.00 0.01 40.54 148.12 0.47 2.11 1.00 0.02
40.59 144.47 0.43 2.17 1.00 0.01 40.67 139.14 0.38 2.26 1.00 0.02
40.72 136.96 0.37 2.30 1.00 0.01 40.78 133.63 0.34 2.36 1.00 0.02
40.82 131.28 0.33 241 1.00 0.01 40.93 125.88 0.30 2.52 1.00 0.03
40.97 123.24 0.29 2.58 1.00 0.01 41.06 120.63 0.28 2.64 1.00 0.03
41.10 119.41 0.27 2.67 1.00 0.02 41.16 116.88 0.26 2.73 1.00 0.02
41.23 113.53 0.25 2.82 1.00 0.02 41.28 111.11 0.24 2.88 1.00 0.02
41.35 109.79 0.24 2.92 1.00 0.02 41.41 111.10 0.24 2.88 1.00 0.02
41.47 110.28 0.24 2.90 1.00 0.02 41.54 111.37 0.24 2.87 1.00 0.02
41.66 129.81 0.32 2.44 1.00 0.03 41.72 138.47 0.38 2.27 1.00 0.02
41.78 117.51 0.27 2.72 1.00 0.02 41.85 107.93 0.23 2.97 1.00 0.02
41.90 112.30 0.25 2.85 1.00 0.02 41.97 117.81 0.27 2.71 1.00 0.02
42.03 120.41 0.28 2.65 1.00 0.02 42.08 121.71 0.28 2.61 1.00 0.02
42.14 130.95 0.33 2.42 1.00 0.02 42.20 144.89 0.44 2.16 1.00 0.02
42.28 150.93 0.51 2.06 1.00 0.02 42.33 148.22 0.47 2.10 1.00 0.01
42.41 136.20 0.36 2.31 1.00 0.02 42.51 118.04 0.27 2.70 1.00 0.03
42.59 37.73 2.00 0.00 1.00 0.00 42.66 33.77 2.00 0.00 1.00 0.00
42.70 32.47 2.00 0.00 1.00 0.00 42.77 30.88 2.00 0.00 1.00 0.00
42.82 34.42 2.00 0.00 1.00 0.00 42.87 104.89 0.23 3.06 1.00 0.02
42.92 112.59 0.25 2.84 1.00 0.02 42.98 117.79 0.27 2.71 1.00 0.02
43.09 120.90 0.28 2.63 1.00 0.03 43.17 117.96 0.27 2.70 1.00 0.02
43.23 116.58 0.26 2.74 1.00 0.02 43.30 114.61 0.26 2.79 1.00 0.02
43.35 111.66 0.25 2.87 1.00 0.02 43.43 105.89 0.23 3.03 1.00 0.03
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This software is licensed to: Southern California Geotechnical CPT name: CPT-1

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
43.48 99.45 0.21 3.23 1.00 0.02 43.53 32.44 2.00 0.00 1.00 0.00
43.61 28.12 2.00 0.00 1.00 0.00 43.65 25.59 2.00 0.00 1.00 0.00
43.72 22.99 2.00 0.00 1.00 0.00 43.78 19.93 2.00 0.00 1.00 0.00
43.85 18.25 2.00 0.00 1.00 0.00 43.91 17.34 2.00 0.00 1.00 0.00
43.97 16.16 2.00 0.00 1.00 0.00 44.09 15.31 2.00 0.00 1.00 0.00
44.15 15.78 2.00 0.00 1.00 0.00 44.22 15.84 2.00 0.00 1.00 0.00
44.26 15.43 2.00 0.00 1.00 0.00 44.32 15.36 2.00 0.00 1.00 0.00
44.39 14.73 2.00 0.00 1.00 0.00 44.44 17.18 2.00 0.00 1.00 0.00
44.53 16.82 2.00 0.00 1.00 0.00 44.58 16.00 2.00 0.00 1.00 0.00
44.62 15.96 2.00 0.00 1.00 0.00 44.71 15.91 2.00 0.00 1.00 0.00
44.75 17.75 2.00 0.00 1.00 0.00 44.84 19.30 2.00 0.00 1.00 0.00
44.88 19.09 2.00 0.00 1.00 0.00 44.97 18.26 2.00 0.00 1.00 0.00
45.02 18.87 2.00 0.00 1.00 0.00 45.12 20.01 2.00 0.00 1.00 0.00
45.19 20.89 2.00 0.00 1.00 0.00 45.24 21.70 2.00 0.00 1.00 0.00
45.28 22.45 2.00 0.00 1.00 0.00 45.40 24.22 2.00 0.00 1.00 0.00
45.45 24.75 2.00 0.00 1.00 0.00 45.50 25.36 2.00 0.00 1.00 0.00
45.54 26.11 2.00 0.00 1.00 0.00 45.64 26.22 2.00 0.00 1.00 0.00
45.69 27.39 2.00 0.00 1.00 0.00 45.81 29.71 2.00 0.00 1.00 0.00
45.85 31.72 2.00 0.00 1.00 0.00 45.89 34.21 2.00 0.00 1.00 0.00
45.94 37.54 2.00 0.00 1.00 0.00 46.04 52.90 2.00 0.00 1.00 0.00
46.10 130.69 0.33 2.42 1.00 0.02 46.15 140.42 0.40 2.24 1.00 0.01
46.20 144.01 0.43 2.17 1.00 0.01 46.29 131.42 0.34 241 1.00 0.03
46.44 129.03 0.32 2.45 1.00 0.04 46.49 118.43 0.27 2.69 1.00 0.01
46.55 124.61 0.30 2.55 1.00 0.02 46.60 128.99 0.32 2.46 1.00 0.01
46.64 130.09 0.33 2.43 1.00 0.01 46.70 123.63 0.30 2.57 1.00 0.02
46.75 123.92 0.30 2.56 1.00 0.02 46.80 125.03 0.30 2.54 1.00 0.01
46.86 125.22 0.30 2.54 1.00 0.02 46.95 120.00 0.28 2.66 1.00 0.03
47.05 111.97 0.25 2.86 1.00 0.03 47.11 107.04 0.24 3.00 1.00 0.02
47.17 103.98 0.23 3.09 1.00 0.02 47.21 99.27 0.22 3.24 1.00 0.02
47.30 28.41 2.00 0.00 1.00 0.00 47.36 24.21 2.00 0.00 1.00 0.00
47.39 19.51 2.00 0.00 1.00 0.00 47.47 16.83 2.00 0.00 1.00 0.00
47.51 15.89 2.00 0.00 1.00 0.00 47.61 16.27 2.00 0.00 1.00 0.00
47.66 17.80 2.00 0.00 1.00 0.00 47.76 19.58 2.00 0.00 1.00 0.00
47.81 19.64 2.00 0.00 1.00 0.00 47.85 21.97 2.00 0.00 1.00 0.00
47.95 26.12 2.00 0.00 1.00 0.00 48.01 26.84 2.00 0.00 1.00 0.00
48.06 26.68 2.00 0.00 1.00 0.00 48.11 25.53 2.00 0.00 1.00 0.00
48.16 24.04 2.00 0.00 1.00 0.00 48.25 20.55 2.00 0.00 1.00 0.00
48.31 18.87 2.00 0.00 1.00 0.00 48.39 18.32 2.00 0.00 1.00 0.00
48.46 22.38 2.00 0.00 1.00 0.00 48.52 29.36 2.00 0.00 1.00 0.00
48.60 110.57 0.25 2.90 1.00 0.03 48.65 120.89 0.29 2.63 1.00 0.02
48.70 132.13 0.34 2.39 1.00 0.02 48.81 145.24 0.45 2.15 1.00 0.03
48.87 148.94 0.49 2.09 1.00 0.01 48.91 151.86 0.53 2.05 1.00 0.01
48.96 153.32 0.55 2.02 1.00 0.01 49.06 156.49 0.60 1.94 1.00 0.02
49.12 155.77 0.58 1.99 1.00 0.01 49.17 152.78 0.54 2.03 1.00 0.01
49.22 148.24 0.48 2.10 1.00 0.01 49.32 144.43 0.44 2.17 1.00 0.02
49.39 141.03 0.41 2.22 1.00 0.02 49.43 138.42 0.39 2.27 1.00 0.01
49.48 137.14 0.38 2.30 1.00 0.01 49.58 130.21 0.33 243 1.00 0.03
49.64 126.81 0.31 2.50 1.00 0.02 49.68 118.85 0.28 2.68 1.00 0.01
CLiq v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 5/17/2021, 9:51:41 AM 9

Project file: \\minilla\Project Documents\Geotechnical\2021 Geotechnical\21G150 DRA, Prop. CI Development, Cypress\CPT LIq Eval.clq



This software is licensed to: Southern California Geotechnical CPT name: CPT-1

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

Depth Jein, cs FS e, (%) DF Settlement Depth Jetn, cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
49.78 119.72 0.28 2.66 1.00 0.03 49.83 114.94 0.26 2.78 1.00 0.02
49.93 45.58 2.00 0.00 1.00 0.00 49.97 42.86 2.00 0.00 1.00 0.00
50.01 39.54 2.00 0.00 1.00 0.00 50.09 31.88 2.00 0.00 1.00 0.00
50.13 28.63 2.00 0.00 1.00 0.00 50.22 22.95 2.00 0.00 1.00 0.00

Total estimated settlement: 7.62

Abbreviations

Qin, s Equivalent dean sand normalized cone resktance
FS: Factor of safety against liquefaction

e (%): Post-liquefaction volumentric strain

DF: e, depth weighting factor

Settlement: Calculated settlement
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-2

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

Depth Jetn, cs FS ey (%) DF Settlement Depth Jein,cs FS ey (%) DF Settlement
(ft) (in) (ft) (in)
5.04 153.24 0.92 1.07 1.00 0.02 5.09 152.25 0.89 1.16 1.00 0.01
5.16 152.18 0.88 1.18 1.00 0.01 5.27 151.76 0.86 1.24 1.00 0.02
5.35 149.99 0.82 1.42 1.00 0.01 5.39 148.23 0.78 1.61 1.00 0.01
5.48 145.62 0.73 1.98 1.00 0.02 5.52 142.36 0.67 2.20 1.00 0.01
5.59 139.79 0.63 2.25 1.00 0.02 5.65 137.53 0.60 2.29 1.00 0.02
5.71 135.23 0.57 2.33 1.00 0.02 5.83 132.16 0.53 2.39 1.00 0.03
5.92 130.90 0.52 2.42 1.00 0.02 5.96 130.53 0.51 2.42 1.00 0.01
6.03 129.99 0.50 2.43 1.00 0.02 6.09 129.61 0.50 2.44 1.00 0.02
6.15 128.80 0.49 2.46 1.00 0.02 6.23 127.57 0.48 2.49 1.00 0.02
6.29 126.52 0.46 2.51 1.00 0.02 6.36 125.77 0.46 2.52 1.00 0.02
6.41 125.02 0.45 2.54 1.00 0.02 6.49 123.41 0.44 2.58 1.00 0.02
6.54 122.29 0.43 2.60 1.00 0.02 6.62 120.73 0.41 2.64 1.00 0.03
6.67 120.14 0.41 2.65 1.00 0.01 6.73 119.66 0.41 2.66 1.00 0.02
6.80 117.61 0.39 2.71 1.00 0.02 6.86 114.34 0.37 2.80 1.00 0.02
6.93 109.92 0.35 291 1.00 0.03 6.99 103.38 0.32 3.11 1.00 0.02
7.06 96.92 0.30 3.32 1.00 0.03 7.11 90.34 0.28 3.56 1.00 0.02
7.20 85.02 0.27 3.78 1.00 0.04 7.25 82.15 0.26 3.91 1.00 0.02
7.29 83.52 0.26 3.85 1.00 0.02 7.36 84.66 0.26 3.79 1.00 0.04
7.46 84.29 0.26 3.81 1.00 0.05 7.52 86.25 0.26 3.73 1.00 0.03
7.58 89.49 0.27 3.59 1.00 0.03 7.64 92.16 0.28 3.49 1.00 0.02
7.70 94.06 0.28 3.42 1.00 0.03 7.77 95.63 0.28 3.36 1.00 0.03
7.81 96.70 0.29 3.32 1.00 0.02 7.90 98.30 0.29 3.27 1.00 0.03
7.95 99.29 0.29 3.24 1.00 0.02 8.01 100.37 0.30 3.20 1.00 0.02
8.08 101.29 0.30 3.17 1.00 0.03 8.19 100.77 0.29 3.19 1.00 0.04
8.25 100.04 0.29 3.21 1.00 0.03 8.32 98.83 0.29 3.25 1.00 0.03
8.38 97.10 0.28 3.31 1.00 0.02 8.44 95.06 0.27 3.38 1.00 0.02
8.52 92.46 0.27 3.48 1.00 0.03 8.56 92.19 0.26 3.49 1.00 0.02
8.65 91.22 0.26 3.53 1.00 0.04 8.70 90.84 0.26 3.54 1.00 0.02
8.77 99.65 0.28 3.22 1.00 0.03 8.82 101.96 0.29 3.15 1.00 0.02
8.95 99.02 0.28 3.25 1.00 0.05 9.00 103.94 0.29 3.09 1.00 0.02
9.09 107.13 0.30 2.99 1.00 0.03 9.13 108.96 0.31 2.94 1.00 0.02
9.20 110.12 0.31 291 1.00 0.02 9.26 111.18 0.32 2.88 1.00 0.02
9.32 111.04 0.32 2.88 1.00 0.02 9.39 110.25 0.31 2.90 1.00 0.02
9.44 109.19 0.31 2.93 1.00 0.02 9.52 108.48 0.30 2.95 1.00 0.03
9.57 107.94 0.30 2.97 1.00 0.02 9.75 105.00 0.29 3.06 1.00 0.06
9.82 104.88 0.29 3.06 1.00 0.02 9.88 104.91 0.29 3.06 1.00 0.02
9.97 106.06 0.29 3.02 1.00 0.03 10.07 113.29 0.32 2.82 1.00 0.04
10.15 117.58 0.34 2.71 1.00 0.02 10.20 109.27 0.30 2.93 1.00 0.02
10.28 102.64 0.28 3.13 1.00 0.03 10.32 97.25 0.26 3.31 1.00 0.02
10.40 90.32 0.24 3.56 1.00 0.03 10.46 84.42 0.23 3.81 1.00 0.02
10.50 20.37 2.00 0.00 1.00 0.00 10.51 17.89 2.00 0.00 1.00 0.00
10.59 18.22 2.00 0.00 1.00 0.00 10.64 16.80 2.00 0.00 1.00 0.00
10.73 13.91 2.00 0.00 1.00 0.00 10.79 13.05 2.00 0.00 1.00 0.00
10.84 13.17 2.00 0.00 1.00 0.00 10.90 12.80 2.00 0.00 1.00 0.00
10.99 12.06 2.00 0.00 1.00 0.00 11.06 11.45 2.00 0.00 1.00 0.00
11.12 10.83 2.00 0.00 1.00 0.00 11.16 10.33 2.00 0.00 1.00 0.00
11.27 10.71 2.00 0.00 1.00 0.00 11.31 10.65 2.00 0.00 1.00 0.00
11.38 11.22 2.00 0.00 1.00 0.00 11.43 11.92 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-2

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
11.58 13.51 2.00 0.00 1.00 0.00 11.65 13.84 2.00 0.00 1.00 0.00
11.70 13.82 2.00 0.00 1.00 0.00 11.74 13.80 2.00 0.00 1.00 0.00
11.79 13.79 2.00 0.00 1.00 0.00 11.84 14.47 2.00 0.00 1.00 0.00
11.91 15.60 2.00 0.00 1.00 0.00 11.95 17.30 2.00 0.00 1.00 0.00
12.01 18.54 2.00 0.00 1.00 0.00 12.09 19.29 2.00 0.00 1.00 0.00
12.21 19.12 2.00 0.00 1.00 0.00 12.27 19.31 2.00 0.00 1.00 0.00
12.35 19.84 2.00 0.00 1.00 0.00 12.40 20.27 2.00 0.00 1.00 0.00
12.45 21.35 2.00 0.00 1.00 0.00 12.53 22.98 2.00 0.00 1.00 0.00
12.60 23.83 2.00 0.00 1.00 0.00 12.72 22.67 2.00 0.00 1.00 0.00
12.79 22.18 2.00 0.00 1.00 0.00 12.84 78.45 0.20 4.08 1.00 0.02
12.89 78.58 0.20 4.08 1.00 0.03 12.97 79.48 0.20 4.03 1.00 0.04
13.03 81.63 0.20 3.93 1.00 0.03 13.10 83.30 0.21 3.86 1.00 0.03
13.15 82.30 0.20 3.90 1.00 0.02 13.20 79.73 0.20 4.02 1.00 0.02
13.27 76.46 0.19 4.19 1.00 0.04 13.32 17.60 2.00 0.00 1.00 0.00
13.45 12.95 2.00 0.00 1.00 0.00 13.50 12.50 2.00 0.00 1.00 0.00
13.57 11.92 2.00 0.00 1.00 0.00 13.63 10.89 2.00 0.00 1.00 0.00
13.68 10.20 2.00 0.00 1.00 0.00 13.75 10.08 2.00 0.00 1.00 0.00
13.87 9.84 2.00 0.00 1.00 0.00 13.94 9.83 2.00 0.00 1.00 0.00
13.99 9.82 2.00 0.00 1.00 0.00 14.06 9.81 2.00 0.00 1.00 0.00
14,11 10.02 2.00 0.00 1.00 0.00 14.19 10.23 2.00 0.00 1.00 0.00
14.24 10.78 2.00 0.00 1.00 0.00 14.31 12.01 2.00 0.00 1.00 0.00
14.37 12.09 2.00 0.00 1.00 0.00 14.43 12.74 2.00 0.00 1.00 0.00
14.51 13.29 2.00 0.00 1.00 0.00 14.55 14.94 2.00 0.00 1.00 0.00
14.62 14.70 2.00 0.00 1.00 0.00 14.68 15.02 2.00 0.00 1.00 0.00
14.76 14.55 2.00 0.00 1.00 0.00 14.82 14.20 2.00 0.00 1.00 0.00
14.89 13.85 2.00 0.00 1.00 0.00 14.95 13.29 2.00 0.00 1.00 0.00
15.07 12.59 2.00 0.00 1.00 0.00 15.13 12.25 2.00 0.00 1.00 0.00
15.21 11.68 2.00 0.00 1.00 0.00 15.26 10.89 2.00 0.00 1.00 0.00
15.32 11.71 2.00 0.00 1.00 0.00 15.39 11.43 2.00 0.00 1.00 0.00
15.44 11.75 2.00 0.00 1.00 0.00 15.49 12.07 2.00 0.00 1.00 0.00
15.56 11.73 2.00 0.00 1.00 0.00 15.61 11.72 2.00 0.00 1.00 0.00
15.69 11.38 2.00 0.00 1.00 0.00 15.74 11.14 2.00 0.00 1.00 0.00
15.82 10.69 2.00 0.00 1.00 0.00 15.87 10.24 2.00 0.00 1.00 0.00
15.94 10.12 2.00 0.00 1.00 0.00 16.05 9.67 2.00 0.00 1.00 0.00
16.13 9.21 2.00 0.00 1.00 0.00 16.18 8.77 2.00 0.00 1.00 0.00
16.24 8.43 2.00 0.00 1.00 0.00 16.31 8.52 2.00 0.00 1.00 0.00
16.38 7.97 2.00 0.00 1.00 0.00 16.42 8.08 2.00 0.00 1.00 0.00
16.52 8.06 2.00 0.00 1.00 0.00 16.56 8.06 2.00 0.00 1.00 0.00
16.62 8.59 2.00 0.00 1.00 0.00 16.69 8.47 2.00 0.00 1.00 0.00
16.74 8.46 2.00 0.00 1.00 0.00 16.86 8.67 2.00 0.00 1.00 0.00
16.93 8.76 2.00 0.00 1.00 0.00 17.00 8.97 2.00 0.00 1.00 0.00
17.05 9.29 2.00 0.00 1.00 0.00 17.13 9.60 2.00 0.00 1.00 0.00
17.18 9.69 2.00 0.00 1.00 0.00 17.24 10.32 2.00 0.00 1.00 0.00
17.30 11.07 2.00 0.00 1.00 0.00 17.36 11.69 2.00 0.00 1.00 0.00
17.43 12.40 2.00 0.00 1.00 0.00 17.48 13.66 2.00 0.00 1.00 0.00
17.54 14.79 2.00 0.00 1.00 0.00 17.61 15.60 2.00 0.00 1.00 0.00
17.66 15.90 2.00 0.00 1.00 0.00 17.73 17.13 2.00 0.00 1.00 0.00
17.79 18.55 2.00 0.00 1.00 0.00 17.92 17.78 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-2

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
17.98 18.06 2.00 0.00 1.00 0.00 18.05 19.67 2.00 0.00 1.00 0.00
18.11 20.99 2.00 0.00 1.00 0.00 18.18 22.58 2.00 0.00 1.00 0.00
18.23 26.51 2.00 0.00 1.00 0.00 18.28 92.45 0.20 3.48 1.00 0.02
18.36 96.90 0.21 3.32 1.00 0.03 18.45 92.52 0.20 3.48 1.00 0.03
18.51 22.63 2.00 0.00 1.00 0.00 18.58 17.11 2.00 0.00 1.00 0.00
18.63 13.93 2.00 0.00 1.00 0.00 18.71 11.13 2.00 0.00 1.00 0.00
18.76 9.68 2.00 0.00 1.00 0.00 18.83 9.46 2.00 0.00 1.00 0.00
18.89 9.76 2.00 0.00 1.00 0.00 18.95 9.85 2.00 0.00 1.00 0.00
19.02 10.25 2.00 0.00 1.00 0.00 19.08 10.86 2.00 0.00 1.00 0.00
19.15 11.76 2.00 0.00 1.00 0.00 19.20 12.87 2.00 0.00 1.00 0.00
19.27 14.48 2.00 0.00 1.00 0.00 19.33 15.98 2.00 0.00 1.00 0.00
19.41 16.78 2.00 0.00 1.00 0.00 19.46 19.07 2.00 0.00 1.00 0.00
19.54 22.52 2.00 0.00 1.00 0.00 19.63 22.26 2.00 0.00 1.00 0.00
19.67 27.97 2.00 0.00 1.00 0.00 19.73 92.14 0.20 3.49 1.00 0.02
19.78 94.17 0.20 3.41 1.00 0.02 19.84 95.38 0.21 3.37 1.00 0.03
19.89 96.08 0.21 3.35 1.00 0.02 20.02 97.41 0.21 3.30 1.00 0.05
20.07 98.19 0.21 3.27 1.00 0.02 20.15 98.40 0.21 3.27 1.00 0.03
20.20 98.94 0.21 3.25 1.00 0.02 20.28 99.78 0.22 3.22 1.00 0.03
20.33 101.14 0.22 3.18 1.00 0.02 20.41 102.84 0.22 3.12 1.00 0.03
20.46 104.76 0.23 3.06 1.00 0.02 20.53 106.10 0.23 3.02 1.00 0.02
20.58 106.57 0.23 3.01 1.00 0.02 20.64 107.15 0.24 2.99 1.00 0.02
20.69 107.72 0.24 2.98 1.00 0.02 20.77 107.56 0.24 2.98 1.00 0.03
20.83 107.57 0.24 2.98 1.00 0.02 20.90 108.20 0.24 2.96 1.00 0.02
21.03 110.47 0.24 2.90 1.00 0.05 21.08 110.80 0.25 2.89 1.00 0.02
21.15 110.16 0.24 291 1.00 0.03 21.21 110.10 0.24 2.91 1.00 0.02
21.34 108.54 0.24 2.95 1.00 0.05 21.39 109.13 0.24 2.94 1.00 0.02
21.46 109.14 0.24 2.94 1.00 0.03 21.52 108.56 0.24 2.95 1.00 0.02
21.59 108.41 0.24 2.96 1.00 0.03 21.65 108.32 0.24 2.96 1.00 0.02
21.72 108.16 0.24 2.96 1.00 0.02 21.78 108.90 0.24 2.94 1.00 0.02
21.83 108.29 0.24 2.96 1.00 0.02 21.91 106.44 0.23 3.01 1.00 0.03
21.97 104.86 0.23 3.06 1.00 0.02 22.05 105.21 0.23 3.05 1.00 0.03
22.10 104.73 0.23 3.06 1.00 0.02 22.17 103.25 0.22 3.11 1.00 0.02
22.22 100.30 0.21 3.20 1.00 0.02 22.31 96.63 0.21 3.33 1.00 0.03
22.35 93.41 0.20 3.44 1.00 0.02 22.42 90.37 0.19 3.56 1.00 0.03
22.49 27.53 2.00 0.00 1.00 0.00 22.53 22.34 2.00 0.00 1.00 0.00
22.60 27.95 2.00 0.00 1.00 0.00 22.66 23.05 2.00 0.00 1.00 0.00
22.72 28.37 2.00 0.00 1.00 0.00 22.84 102.39 0.22 3.14 1.00 0.04
22.88 106.47 0.23 3.01 1.00 0.02 22.94 107.08 0.23 2.99 1.00 0.02
23.00 105.17 0.23 3.05 1.00 0.02 23.05 102.05 0.22 3.15 1.00 0.02
23.19 28.86 2.00 0.00 1.00 0.00 23.23 24.30 2.00 0.00 1.00 0.00
23.27 20.84 2.00 0.00 1.00 0.00 23.32 18.12 2.00 0.00 1.00 0.00
23.37 15.39 2.00 0.00 1.00 0.00 23.45 13.39 2.00 0.00 1.00 0.00
23.54 11.97 2.00 0.00 1.00 0.00 23.58 11.59 2.00 0.00 1.00 0.00
23.65 11.02 2.00 0.00 1.00 0.00 23.71 10.54 2.00 0.00 1.00 0.00
23.76 10.05 2.00 0.00 1.00 0.00 23.86 8.91 2.00 0.00 1.00 0.00
23.94 8.82 2.00 0.00 1.00 0.00 24.06 9.17 2.00 0.00 1.00 0.00
24.12 9.27 2.00 0.00 1.00 0.00 24.17 9.44 2.00 0.00 1.00 0.00
24.24 9.72 2.00 0.00 1.00 0.00 24.32 10.19 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-2

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
24.37 10.36 2.00 0.00 1.00 0.00 24.42 10.45 2.00 0.00 1.00 0.00
24.51 10.44 2.00 0.00 1.00 0.00 24.55 10.62 2.00 0.00 1.00 0.00
24.62 10.60 2.00 0.00 1.00 0.00 24.69 10.69 2.00 0.00 1.00 0.00
24.74 10.68 2.00 0.00 1.00 0.00 24.82 10.85 2.00 0.00 1.00 0.00
24.86 11.12 2.00 0.00 1.00 0.00 24.94 11.84 2.00 0.00 1.00 0.00
25.06 14.11 2.00 0.00 1.00 0.00 25.12 17.51 2.00 0.00 1.00 0.00
25.20 21.58 2.00 0.00 1.00 0.00 25.26 86.03 0.18 3.74 1.00 0.03
25.32 92.21 0.19 3.49 1.00 0.02 25.39 97.99 0.20 3.28 1.00 0.03
25.41 96.43 0.20 3.33 1.00 0.01 25.49 103.03 0.22 3.12 1.00 0.03
25.55 104.56 0.22 3.07 1.00 0.02 25.63 108.94 0.23 2.94 1.00 0.03
25.68 111.28 0.24 2.88 1.00 0.02 25.75 114.10 0.25 2.80 1.00 0.02
25.85 119.65 0.27 2.66 1.00 0.03 25.90 122.05 0.28 2.61 1.00 0.01
25.94 123.88 0.29 2.57 1.00 0.01 25.99 124.14 0.29 2.56 1.00 0.02
26.11 108.73 0.23 2.95 1.00 0.04 26.16 102.92 0.22 3.12 1.00 0.02
26.21 102.04 0.21 3.15 1.00 0.02 26.26 102.60 0.21 3.13 1.00 0.02
26.32 104.40 0.22 3.07 1.00 0.03 26.38 105.98 0.22 3.03 1.00 0.02
26.48 102.26 0.21 3.14 1.00 0.04 26.53 98.67 0.21 3.26 1.00 0.02
26.65 92.02 0.19 3.49 1.00 0.05 26.69 89.14 0.19 3.61 1.00 0.02
26.76 85.70 0.18 3.75 1.00 0.03 26.81 23.42 2.00 0.00 1.00 0.00
26.86 19.48 2.00 0.00 1.00 0.00 26.93 16.08 2.00 0.00 1.00 0.00
26.99 13.57 2.00 0.00 1.00 0.00 27.04 12.05 2.00 0.00 1.00 0.00
27.16 9.71 2.00 0.00 1.00 0.00 27.22 9.07 2.00 0.00 1.00 0.00
27.28 8.53 2.00 0.00 1.00 0.00 27.35 8.61 2.00 0.00 1.00 0.00
27.39 8.61 2.00 0.00 1.00 0.00 27.44 9.31 2.00 0.00 1.00 0.00
27.52 9.74 2.00 0.00 1.00 0.00 27.57 9.83 2.00 0.00 1.00 0.00
27.63 9.99 2.00 0.00 1.00 0.00 27.70 9.98 2.00 0.00 1.00 0.00
27.77 9.97 2.00 0.00 1.00 0.00 27.84 9.96 2.00 0.00 1.00 0.00
27.90 10.04 2.00 0.00 1.00 0.00 27.96 10.21 2.00 0.00 1.00 0.00
28.10 10.72 2.00 0.00 1.00 0.00 28.14 11.41 2.00 0.00 1.00 0.00
28.22 11.76 2.00 0.00 1.00 0.00 28.27 12.10 2.00 0.00 1.00 0.00
28.34 12.36 2.00 0.00 1.00 0.00 28.40 12.34 2.00 0.00 1.00 0.00
28.45 11.28 2.00 0.00 1.00 0.00 28.51 10.66 2.00 0.00 1.00 0.00
28.57 10.91 2.00 0.00 1.00 0.00 28.65 10.90 2.00 0.00 1.00 0.00
28.70 10.89 2.00 0.00 1.00 0.00 28.74 10.88 2.00 0.00 1.00 0.00
28.82 10.87 2.00 0.00 1.00 0.00 28.88 10.51 2.00 0.00 1.00 0.00
28.97 10.06 2.00 0.00 1.00 0.00 29.00 9.80 2.00 0.00 1.00 0.00
29.09 9.62 2.00 0.00 1.00 0.00 29.17 9.17 2.00 0.00 1.00 0.00
29.22 9.34 2.00 0.00 1.00 0.00 29.27 9.33 2.00 0.00 1.00 0.00
29.34 9.41 2.00 0.00 1.00 0.00 29.44 9.22 2.00 0.00 1.00 0.00
29.52 8.87 2.00 0.00 1.00 0.00 29.57 8.68 2.00 0.00 1.00 0.00
29.70 8.50 2.00 0.00 1.00 0.00 29.76 8.40 2.00 0.00 1.00 0.00
29.83 8.23 2.00 0.00 1.00 0.00 29.88 8.13 2.00 0.00 1.00 0.00
29.97 8.12 2.00 0.00 1.00 0.00 30.01 8.04 2.00 0.00 1.00 0.00
30.10 8.03 2.00 0.00 1.00 0.00 30.14 8.03 2.00 0.00 1.00 0.00
30.21 8.19 2.00 0.00 1.00 0.00 30.27 8.53 2.00 0.00 1.00 0.00
30.41 8.85 2.00 0.00 1.00 0.00 30.45 8.77 2.00 0.00 1.00 0.00
30.54 8.58 2.00 0.00 1.00 0.00 30.59 8.58 2.00 0.00 1.00 0.00
30.66 8.91 2.00 0.00 1.00 0.00 30.72 9.33 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-2

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
30.80 9.41 2.00 0.00 1.00 0.00 30.85 9.41 2.00 0.00 1.00 0.00
30.92 9.40 2.00 0.00 1.00 0.00 30.98 9.73 2.00 0.00 1.00 0.00
31.06 10.40 2.00 0.00 1.00 0.00 31.11 11.16 2.00 0.00 1.00 0.00
31.20 11.31 2.00 0.00 1.00 0.00 31.24 11.65 2.00 0.00 1.00 0.00
31.31 11.72 2.00 0.00 1.00 0.00 31.37 11.12 2.00 0.00 1.00 0.00
31.50 10.67 2.00 0.00 1.00 0.00 31.56 10.75 2.00 0.00 1.00 0.00
31.60 10.66 2.00 0.00 1.00 0.00 31.64 9.98 2.00 0.00 1.00 0.00
31.72 10.56 2.00 0.00 1.00 0.00 31.78 10.47 2.00 0.00 1.00 0.00
31.86 10.46 2.00 0.00 1.00 0.00 31.89 10.37 2.00 0.00 1.00 0.00
32.00 9.68 2.00 0.00 1.00 0.00 32.03 9.42 2.00 0.00 1.00 0.00
32.12 9.34 2.00 0.00 1.00 0.00 32.17 9.33 2.00 0.00 1.00 0.00
32.26 9.07 2.00 0.00 1.00 0.00 32.31 9.06 2.00 0.00 1.00 0.00
32.39 9.05 2.00 0.00 1.00 0.00 32.44 9.05 2.00 0.00 1.00 0.00
32.51 9.29 2.00 0.00 1.00 0.00 32.56 9.20 2.00 0.00 1.00 0.00
32.70 10.68 2.00 0.00 1.00 0.00 32.74 11.68 2.00 0.00 1.00 0.00
32.80 12.58 2.00 0.00 1.00 0.00 32.85 13.57 2.00 0.00 1.00 0.00
32.91 14.13 2.00 0.00 1.00 0.00 32.98 14.78 2.00 0.00 1.00 0.00
33.05 15.26 2.00 0.00 1.00 0.00 33.09 15.18 2.00 0.00 1.00 0.00
33.17 15.08 2.00 0.00 1.00 0.00 33.22 14.57 2.00 0.00 1.00 0.00
33.27 13.81 2.00 0.00 1.00 0.00 33.40 12.80 2.00 0.00 1.00 0.00
33.49 10.89 2.00 0.00 1.00 0.00 33.53 10.56 2.00 0.00 1.00 0.00
33.62 10.37 2.00 0.00 1.00 0.00 33.66 10.37 2.00 0.00 1.00 0.00
33.75 10.35 2.00 0.00 1.00 0.00 33.81 10.35 2.00 0.00 1.00 0.00
33.90 10.34 2.00 0.00 1.00 0.00 33.94 10.33 2.00 0.00 1.00 0.00
34.03 10.81 2.00 0.00 1.00 0.00 34.09 11.29 2.00 0.00 1.00 0.00
34.15 11.70 2.00 0.00 1.00 0.00 34.20 11.20 2.00 0.00 1.00 0.00
34.28 12.00 2.00 0.00 1.00 0.00 34.35 12.08 2.00 0.00 1.00 0.00
34.39 11.66 2.00 0.00 1.00 0.00 34.48 11.81 2.00 0.00 1.00 0.00
34.57 13.02 2.00 0.00 1.00 0.00 34.62 13.66 2.00 0.00 1.00 0.00
34.69 15.18 2.00 0.00 1.00 0.00 34.74 16.15 2.00 0.00 1.00 0.00
34.78 17.52 2.00 0.00 1.00 0.00 34.86 21.16 2.00 0.00 1.00 0.00
34.91 22.59 2.00 0.00 1.00 0.00 35.00 25.24 2.00 0.00 1.00 0.00
35.05 26.11 2.00 0.00 1.00 0.00 35.13 27.54 2.00 0.00 1.00 0.00
35.18 27.44 2.00 0.00 1.00 0.00 35.26 23.77 2.00 0.00 1.00 0.00
35.31 21.58 2.00 0.00 1.00 0.00 35.40 19.06 2.00 0.00 1.00 0.00
35.44 21.74 2.00 0.00 1.00 0.00 35.53 20.30 2.00 0.00 1.00 0.00
35.58 21.89 2.00 0.00 1.00 0.00 35.67 24.52 2.00 0.00 1.00 0.00
35.75 26.74 2.00 0.00 1.00 0.00 35.78 27.53 2.00 0.00 1.00 0.00
35.83 28.72 2.00 0.00 1.00 0.00 35.92 29.41 2.00 0.00 1.00 0.00
36.01 28.00 2.00 0.00 1.00 0.00 36.05 28.07 2.00 0.00 1.00 0.00
36.09 28.05 2.00 0.00 1.00 0.00 36.17 28.11 2.00 0.00 1.00 0.00
36.24 28.32 2.00 0.00 1.00 0.00 36.31 28.21 2.00 0.00 1.00 0.00
36.36 28.75 2.00 0.00 1.00 0.00 36.44 29.51 2.00 0.00 1.00 0.00
36.50 29.57 2.00 0.00 1.00 0.00 36.57 30.02 2.00 0.00 1.00 0.00
36.66 33.01 2.00 0.00 1.00 0.00 36.71 35.69 2.00 0.00 1.00 0.00
36.77 102.63 0.21 3.13 1.00 0.02 36.84 109.30 0.23 2.93 1.00 0.02
36.93 124.30 0.28 2.56 1.00 0.03 37.02 125.57 0.29 2.53 1.00 0.03
37.07 123.60 0.28 2.57 1.00 0.02 37.10 123.73 0.28 2.57 1.00 0.01
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-2

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

Depth Jetn, cs FS ey (%) DF Settlement Depth Jein,cs FS ey (%) DF Settlement
(ft) (in) (ft) (in)
37.19 119.47 0.26 2.67 1.00 0.03 37.22 118.10 0.26 2.70 1.00 0.01
37.29 119.48 0.26 2.67 1.00 0.02 37.34 122.02 0.27 2.61 1.00 0.02
37.44 130.41 0.31 243 1.00 0.03 37.51 135.02 0.34 2.34 1.00 0.02
37.56 134.31 0.34 2.35 1.00 0.01 37.61 130.35 0.31 243 1.00 0.01
37.73 116.91 0.25 2.73 1.00 0.04 37.78 110.91 0.23 2.89 1.00 0.02
37.84 106.84 0.22 3.00 1.00 0.02 37.91 40.87 2.00 0.00 1.00 0.00
37.97 38.32 2.00 0.00 1.00 0.00 38.05 37.41 2.00 0.00 1.00 0.00
38.09 99.53 0.21 3.23 1.00 0.02 38.17 99.42 0.21 3.23 1.00 0.03
38.22 100.37 0.21 3.20 1.00 0.02 38.27 100.89 0.21 3.18 1.00 0.02
38.34 101.20 0.21 3.17 1.00 0.03 38.40 100.88 0.21 3.18 1.00 0.02
38.46 101.02 0.21 3.18 1.00 0.02 38.53 100.61 0.21 3.19 1.00 0.03
38.65 99.36 0.21 3.23 1.00 0.05 38.71 99.18 0.21 3.24 1.00 0.02
38.76 98.51 0.20 3.26 1.00 0.02 38.84 98.01 0.20 3.28 1.00 0.03
38.89 97.59 0.20 3.29 1.00 0.02 38.97 96.89 0.20 3.32 1.00 0.03
39.01 96.62 0.20 3.33 1.00 0.02 39.08 96.57 0.20 3.33 1.00 0.03
39.14 97.08 0.20 3.31 1.00 0.03 39.20 97.55 0.20 3.30 1.00 0.02
39.28 97.99 0.20 3.28 1.00 0.03 39.34 97.75 0.20 3.29 1.00 0.03
39.41 98.85 0.20 3.25 1.00 0.03 39.48 102.79 0.21 3.12 1.00 0.03
39.54 109.52 0.23 2.92 1.00 0.02 39.59 118.13 0.26 2.70 1.00 0.02
39.67 124.05 0.28 2.56 1.00 0.02 39.72 127.55 0.30 2.49 1.00 0.01
39.80 129.75 0.31 2.44 1.00 0.02 39.85 130.65 0.32 2.42 1.00 0.01
39.92 131.73 0.32 2.40 1.00 0.02 39.98 132.05 0.33 2.39 1.00 0.02
40.04 131.92 0.32 2.40 1.00 0.02 40.10 132.99 0.33 2.37 1.00 0.02
40.18 135.06 0.34 2.33 1.00 0.02 40.29 136.38 0.35 2.31 1.00 0.03
40.35 137.30 0.36 2.29 1.00 0.02 40.41 137.26 0.36 2.29 1.00 0.02
40.48 137.26 0.36 2.29 1.00 0.02 40.53 136.95 0.36 2.30 1.00 0.01
40.59 137.04 0.36 2.30 1.00 0.02 40.66 138.83 0.37 2.26 1.00 0.02
40.71 142.53 0.40 2.20 1.00 0.01 40.76 152.00 0.51 2.04 1.00 0.01
40.84 157.87 0.60 1.85 1.00 0.02 40.88 157.15 0.58 1.90 1.00 0.01
40.95 156.79 0.58 1.92 1.00 0.02 41.01 156.98 0.58 1.91 1.00 0.01
41.13 157.16 0.58 1.90 1.00 0.03 41.19 158.57 0.61 1.81 1.00 0.01
41.25 158.20 0.60 1.83 1.00 0.01 41.31 159.98 0.64 1.73 1.00 0.01
41.37 160.41 0.64 1.70 1.00 0.01 41.43 159.06 0.62 1.78 1.00 0.01
41.54 151.45 0.50 2.05 1.00 0.03 41.61 148.37 0.46 2.10 1.00 0.02
41.67 145.43 0.43 2.15 1.00 0.02 41.72 144.18 0.42 2.17 1.00 0.01
41.79 143.93 0.42 2.17 1.00 0.02 41.85 144.15 0.42 2.17 1.00 0.02
41.90 144.63 0.42 2.16 1.00 0.01 41.98 149.04 0.47 2.09 1.00 0.02
42.04 154.77 0.55 2.00 1.00 0.01 42.11 141.50 0.40 2.22 1.00 0.02
42.16 138.48 0.37 2.27 1.00 0.01 42.23 139.73 0.38 2.25 1.00 0.02
42.29 146.16 0.44 2.14 1.00 0.02 42.35 152.29 0.51 2.04 1.00 0.01
42.40 157.82 0.60 1.86 1.00 0.01 42.46 163.10 0.70 1.55 1.00 0.01
42.55 167.10 0.80 1.20 1.00 0.01 42.62 171.50 0.94 0.87 1.00 0.01
42.67 175.48 1.10 0.63 1.00 0.00 42.80 179.82 1.32 0.40 1.00 0.01
42.85 179.88 1.32 0.39 1.00 0.00 42.93 176.31 1.14 0.58 1.00 0.01
42.97 173.88 1.03 0.72 1.00 0.00 43.02 172.06 0.96 0.83 1.00 0.00
43.07 171.29 0.94 0.88 1.00 0.01 43.13 171.11 0.93 0.90 1.00 0.01
43.19 170.99 0.93 0.90 1.00 0.01 43.29 172.21 0.97 0.82 1.00 0.01
43.35 171.49 0.94 0.87 1.00 0.01 43.41 169.62 0.88 1.00 1.00 0.01
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-2

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
43.46 167.15 0.81 1.19 1.00 0.01 43.55 161.81 0.68 1.62 1.00 0.02
43.62 158.93 0.62 1.79 1.00 0.01 43.67 156.81 0.58 1.92 1.00 0.01
43.74 154.00 0.54 2.01 1.00 0.02 43.79 151.14 0.50 2.06 1.00 0.01
43.85 148.68 0.47 2.10 1.00 0.01 43.94 144.70 0.43 2.16 1.00 0.02
44.00 142.47 0.41 2.20 1.00 0.01 44.06 140.45 0.39 2.24 1.00 0.02
44.16 136.85 0.36 2.30 1.00 0.03 44.23 135.14 0.35 2.33 1.00 0.02
44.29 132.98 0.34 2.37 1.00 0.02 44.36 130.96 0.32 2.42 1.00 0.02
44.48 127.48 0.31 2.49 1.00 0.04 44.56 125.37 0.30 2.53 1.00 0.02
44.61 123.02 0.28 2.59 1.00 0.02 44.68 120.06 0.27 2.65 1.00 0.02
44.74 116.79 0.26 2.73 1.00 0.02 44.82 112.05 0.24 2.86 1.00 0.03
44.86 111.82 0.24 2.86 1.00 0.02 44.95 110.44 0.24 2.90 1.00 0.03
45.00 110.87 0.24 2.89 1.00 0.02 45.06 114.22 0.25 2.80 1.00 0.02
45.10 113.17 0.25 2.83 1.00 0.01 45.17 113.59 0.25 2.81 1.00 0.03
45.26 107.10 0.23 2.99 1.00 0.03 45.29 106.76 0.23 3.00 1.00 0.01
45.39 105.93 0.23 3.03 1.00 0.03 45.43 111.25 0.24 2.88 1.00 0.01
45.48 118.89 0.27 2.68 1.00 0.02 45.57 128.50 0.31 2.47 1.00 0.03
45.61 127.37 0.31 2.49 1.00 0.01 45.70 119.41 0.27 2.67 1.00 0.03
45.74 119.90 0.27 2.66 1.00 0.01 45.84 137.35 0.37 2.29 1.00 0.03
45.89 141.76 0.40 2.21 1.00 0.01 45.94 139.22 0.38 2.26 1.00 0.01
46.03 120.34 0.27 2.65 1.00 0.03 46.09 110.30 0.24 2.90 1.00 0.02
46.14 38.70 2.00 0.00 1.00 0.00 46.23 26.55 2.00 0.00 1.00 0.00
46.27 21.83 2.00 0.00 1.00 0.00 46.44 18.59 2.00 0.00 1.00 0.00
46.50 17.88 2.00 0.00 1.00 0.00 46.55 17.44 2.00 0.00 1.00 0.00
46.62 16.93 2.00 0.00 1.00 0.00 46.67 16.08 2.00 0.00 1.00 0.00
46.72 15.86 2.00 0.00 1.00 0.00 46.80 16.00 2.00 0.00 1.00 0.00
46.86 16.12 2.00 0.00 1.00 0.00 46.93 16.25 2.00 0.00 1.00 0.00
46.98 16.66 2.00 0.00 1.00 0.00 47.06 17.00 2.00 0.00 1.00 0.00
47.11 17.70 2.00 0.00 1.00 0.00 47.18 19.30 2.00 0.00 1.00 0.00
47.24 19.99 2.00 0.00 1.00 0.00 47.30 20.19 2.00 0.00 1.00 0.00
47.37 21.44 2.00 0.00 1.00 0.00 47.43 22.83 2.00 0.00 1.00 0.00
47.50 23.66 2.00 0.00 1.00 0.00 47.55 23.51 2.00 0.00 1.00 0.00
47.68 23.48 2.00 0.00 1.00 0.00 47.74 23.89 2.00 0.00 1.00 0.00
47.81 24.64 2.00 0.00 1.00 0.00 47.88 25.19 2.00 0.00 1.00 0.00
47.94 25.46 2.00 0.00 1.00 0.00 48.00 26.43 2.00 0.00 1.00 0.00
48.05 24.58 2.00 0.00 1.00 0.00 48.05 18.48 2.00 0.00 1.00 0.00
48.14 29.93 2.00 0.00 1.00 0.00 48.18 30.91 2.00 0.00 1.00 0.00
48.28 32.30 2.00 0.00 1.00 0.00 48.32 33.06 2.00 0.00 1.00 0.00
48.36 33.12 2.00 0.00 1.00 0.00 48.47 31.37 2.00 0.00 1.00 0.00
48.59 27.10 2.00 0.00 1.00 0.00 48.66 26.44 2.00 0.00 1.00 0.00
48.71 26.50 2.00 0.00 1.00 0.00 48.77 25.99 2.00 0.00 1.00 0.00
48.85 24.91 2.00 0.00 1.00 0.00 48.90 25.60 2.00 0.00 1.00 0.00
48.98 28.67 2.00 0.00 1.00 0.00 49.02 33.16 2.00 0.00 1.00 0.00
49.10 35.82 2.00 0.00 1.00 0.00 49.15 35.30 2.00 0.00 1.00 0.00
49.20 33.87 2.00 0.00 1.00 0.00 49.29 31.51 2.00 0.00 1.00 0.00
49.33 29.11 2.00 0.00 1.00 0.00 49.39 29.22 2.00 0.00 1.00 0.00
49.46 30.87 2.00 0.00 1.00 0.00 49.51 32.82 2.00 0.00 1.00 0.00
49.59 34.13 2.00 0.00 1.00 0.00 49.64 32.42 2.00 0.00 1.00 0.00
49.69 30.30 2.00 0.00 1.00 0.00 49.77 26.45 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-2

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

Depth Jein, cs FS e, (%) DF Settlement Depth Jetn, cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
49.84 22.50 2.00 0.00 1.00 0.00 49.90 20.01 2.00 0.00 1.00 0.00
49.96 19.65 2.00 0.00 1.00 0.00 50.03 20.40 2.00 0.00 1.00 0.00
50.16 31.36 2.00 0.00 1.00 0.00 50.21 46.42 2.00 0.00 1.00 0.00
50.29 65.25 2.00 0.00 1.00 0.00 50.33 75.45 2.00 0.00 1.00 0.00

Total estimated settlement: 6.53

Abbreviations

Qin, s Equivalent dean sand normalized cone resktance
FS: Factor of safety against liquefaction

e (%): Post-liquefaction volumentric strain

DF: e, depth weighting factor

Settlement: Calculated settlement
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-3

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

Depth detn,cs FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
5.08 14.32 2.00 0.00 1.00 0.00 5.13 18.64 2.00 0.00 1.00 0.00
5.21 78.23 0.29 4.10 1.00 0.04 5.26 79.99 0.29 4.01 1.00 0.02
5.34 77.33 0.28 4.14 1.00 0.04 5.39 78.83 0.29 4.07 1.00 0.02
5.47 82.91 0.30 3.87 1.00 0.04 5.52 86.73 0.30 3.71 1.00 0.02
5.60 90.42 0.31 3.56 1.00 0.03 5.63 86.99 0.30 3.70 1.00 0.01
5.66 86.26 0.30 3.73 1.00 0.02 5.74 89.96 0.31 3.57 1.00 0.03
5.78 89.37 0.30 3.60 1.00 0.02 5.85 90.24 0.31 3.56 1.00 0.03
5.94 92.72 0.31 3.47 1.00 0.04 6.00 94.94 0.32 3.39 1.00 0.02
6.06 96.33 0.32 3.34 1.00 0.02 6.10 96.73 0.32 3.32 1.00 0.02
6.20 95.72 0.31 3.36 1.00 0.04 6.26 94.21 0.31 3.41 1.00 0.02
6.32 93.48 0.30 3.44 1.00 0.02 6.37 92.62 0.30 3.47 1.00 0.02
6.46 30.03 2.00 0.00 1.00 0.00 6.51 28.92 2.00 0.00 1.00 0.00
6.63 27.10 2.00 0.00 1.00 0.00 6.69 25.03 2.00 0.00 1.00 0.00
6.76 25.03 2.00 0.00 1.00 0.00 6.81 25.03 2.00 0.00 1.00 0.00
6.86 25.02 2.00 0.00 1.00 0.00 6.94 25.12 2.00 0.00 1.00 0.00
7.00 25.65 2.00 0.00 1.00 0.00 7.08 25.53 2.00 0.00 1.00 0.00
7.11 20.81 2.00 0.00 1.00 0.00 7.18 22.94 2.00 0.00 1.00 0.00
7.22 21.07 2.00 0.00 1.00 0.00 7.34 16.86 2.00 0.00 1.00 0.00
7.40 14.70 2.00 0.00 1.00 0.00 7.46 14.24 2.00 0.00 1.00 0.00
7.52 14.44 2.00 0.00 1.00 0.00 7.58 14.26 2.00 0.00 1.00 0.00
7.65 16.27 2.00 0.00 1.00 0.00 7.71 20.70 2.00 0.00 1.00 0.00
7.78 82.19 0.25 3.91 1.00 0.03 7.82 85.67 0.26 3.75 1.00 0.02
7.90 87.69 0.26 3.67 1.00 0.03 7.96 89.17 0.26 3.61 1.00 0.03
8.02 90.93 0.27 3.54 1.00 0.03 8.10 90.57 0.27 3.55 1.00 0.03
8.16 93.38 0.27 3.44 1.00 0.02 8.24 93.09 0.27 3.45 1.00 0.04
8.30 92.01 0.27 3.50 1.00 0.03 8.38 91.63 0.26 3.51 1.00 0.03
8.42 93.07 0.27 3.46 1.00 0.02 8.49 28.41 2.00 0.00 1.00 0.00
8.55 92.70 0.27 3.47 1.00 0.02 8.61 97.42 0.28 3.30 1.00 0.02
8.68 95.52 0.27 3.37 1.00 0.03 8.73 89.95 0.26 3.57 1.00 0.02
8.81 90.81 0.26 3.54 1.00 0.03 8.86 92.94 0.26 3.46 1.00 0.02
8.99 101.32 0.28 3.17 1.00 0.05 9.04 104.31 0.29 3.08 1.00 0.02
9.12 107.93 0.31 2.97 1.00 0.03 9.26 110.49 0.31 2.90 1.00 0.05
9.30 110.83 0.31 2.89 1.00 0.02 9.34 106.11 0.30 3.02 1.00 0.02
9.39 105.16 0.29 3.05 1.00 0.02 9.48 103.56 0.29 3.10 1.00 0.03
9.55 102.12 0.28 3.14 1.00 0.03 9.60 98.25 0.27 3.27 1.00 0.02
9.68 91.59 0.25 3.51 1.00 0.03 9.74 25.76 2.00 0.00 1.00 0.00
9.79 77.04 0.22 4.16 1.00 0.03 9.87 16.20 2.00 0.00 1.00 0.00
9.92 13.25 2.00 0.00 1.00 0.00 10.00 16.48 2.00 0.00 1.00 0.00

10.06 16.79 2.00 0.00 1.00 0.00 10.14 89.39 0.24 3.60 1.00 0.04

10.18 97.85 0.26 3.28 1.00 0.02 10.26 111.15 0.31 2.88 1.00 0.03

10.31 117.03 0.33 2.73 1.00 0.02 10.37 122.45 0.36 2.60 1.00 0.02

10.47 125.88 0.38 2.52 1.00 0.03 10.51 127.16 0.38 2.49 1.00 0.01

10.62 129.94 0.40 2.44 1.00 0.03 10.67 132.38 0.42 2.39 1.00 0.01

10.75 134.57 0.44 2.34 1.00 0.02 10.80 135.98 0.45 2.32 1.00 0.01

10.87 137.42 0.46 2.29 1.00 0.02 10.93 138.30 0.47 2.27 1.00 0.02

11.02 138.91 0.47 2.26 1.00 0.02 11.07 139.13 0.47 2.26 1.00 0.01

11.14 139.18 0.47 2.26 1.00 0.02 11.20 139.11 0.47 2.26 1.00 0.02

11.25 137.96 0.46 2.28 1.00 0.01 11.32 135.28 0.44 2.33 1.00 0.02
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:: Post-earthquake settiement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
11.38 131.13 0.40 241 1.00 0.02 11.45 125.66 0.37 2.53 1.00 0.02
11.51 119.90 0.33 2.66 1.00 0.02 11.57 112.76 0.30 2.84 1.00 0.02
11.64 104.75 0.27 3.06 1.00 0.02 11.71 97.93 0.25 3.28 1.00 0.03
11.77 92.80 0.24 3.47 1.00 0.03 11.90 87.07 0.22 3.69 1.00 0.06
11.95 86.15 0.22 3.73 1.00 0.02 12.03 85.71 0.22 3.75 1.00 0.03
12.09 85.07 0.22 3.78 1.00 0.03 12.16 83.90 0.21 3.83 1.00 0.03
12.21 24.43 2.00 0.00 1.00 0.00 12.28 23.21 2.00 0.00 1.00 0.00
12.34 22.10 2.00 0.00 1.00 0.00 12.42 21.74 2.00 0.00 1.00 0.00
12.47 21.71 2.00 0.00 1.00 0.00 12.54 22.53 2.00 0.00 1.00 0.00
12.60 23.45 2.00 0.00 1.00 0.00 12.67 24.37 2.00 0.00 1.00 0.00
12.74 25.09 2.00 0.00 1.00 0.00 12.80 82.25 0.21 3.90 1.00 0.03
12.87 24.18 2.00 0.00 1.00 0.00 12.92 24.24 2.00 0.00 1.00 0.00
12.99 26.20 2.00 0.00 1.00 0.00 13.02 24.48 2.00 0.00 1.00 0.00
13.09 30.99 2.00 0.00 1.00 0.00 13.13 95.94 0.24 3.35 1.00 0.02
13.23 36.90 2.00 0.00 1.00 0.00 13.26 36.87 2.00 0.00 1.00 0.00
13.36 37.89 2.00 0.00 1.00 0.00 13.40 100.99 0.25 3.18 1.00 0.02
13.49 100.85 0.25 3.19 1.00 0.03 13.54 98.88 0.24 3.25 1.00 0.02
13.60 34.10 2.00 0.00 1.00 0.00 13.65 29.88 2.00 0.00 1.00 0.00
13.75 21.25 2.00 0.00 1.00 0.00 13.79 18.00 2.00 0.00 1.00 0.00
13.89 14.07 2.00 0.00 1.00 0.00 13.93 13.32 2.00 0.00 1.00 0.00
13.98 11.93 2.00 0.00 1.00 0.00 14.11 11.38 2.00 0.00 1.00 0.00
14.15 11.15 2.00 0.00 1.00 0.00 14.20 11.04 2.00 0.00 1.00 0.00
14.27 10.48 2.00 0.00 1.00 0.00 14.33 10.47 2.00 0.00 1.00 0.00
14.38 10.46 2.00 0.00 1.00 0.00 14.46 10.40 2.00 0.00 1.00 0.00
14.54 10.33 2.00 0.00 1.00 0.00 14.59 10.21 2.00 0.00 1.00 0.00
14.66 10.09 2.00 0.00 1.00 0.00 14.78 9.34 2.00 0.00 1.00 0.00
14.85 9.22 2.00 0.00 1.00 0.00 14.91 9.11 2.00 0.00 1.00 0.00
14.99 9.10 2.00 0.00 1.00 0.00 15.04 9.09 2.00 0.00 1.00 0.00
15.12 9.39 2.00 0.00 1.00 0.00 15.17 9.90 2.00 0.00 1.00 0.00
15.23 10.52 2.00 0.00 1.00 0.00 15.30 10.92 2.00 0.00 1.00 0.00
15.34 10.91 2.00 0.00 1.00 0.00 15.48 10.06 2.00 0.00 1.00 0.00
15.54 9.53 2.00 0.00 1.00 0.00 15.61 9.09 2.00 0.00 1.00 0.00
15.66 8.77 2.00 0.00 1.00 0.00 15.73 8.67 2.00 0.00 1.00 0.00
15.78 8.97 2.00 0.00 1.00 0.00 15.97 10.09 2.00 0.00 1.00 0.00
16.02 10.08 2.00 0.00 1.00 0.00 16.03 10.08 2.00 0.00 1.00 0.00
16.11 10.07 2.00 0.00 1.00 0.00 16.14 10.26 2.00 0.00 1.00 0.00
16.29 9.10 2.00 0.00 1.00 0.00 16.33 8.79 2.00 0.00 1.00 0.00
16.45 8.77 2.00 0.00 1.00 0.00 16.49 8.76 2.00 0.00 1.00 0.00
16.56 8.75 2.00 0.00 1.00 0.00 16.63 9.36 2.00 0.00 1.00 0.00
16.67 10.37 2.00 0.00 1.00 0.00 16.75 11.58 2.00 0.00 1.00 0.00
16.80 13.19 2.00 0.00 1.00 0.00 16.87 14.97 2.00 0.00 1.00 0.00
16.93 16.56 2.00 0.00 1.00 0.00 16.99 18.44 2.00 0.00 1.00 0.00
17.06 21.39 2.00 0.00 1.00 0.00 17.11 24.82 2.00 0.00 1.00 0.00
17.18 27.81 2.00 0.00 1.00 0.00 17.24 27.68 2.00 0.00 1.00 0.00
17.30 23.65 2.00 0.00 1.00 0.00 17.37 19.09 2.00 0.00 1.00 0.00
17.43 16.20 2.00 0.00 1.00 0.00 17.51 14.19 2.00 0.00 1.00 0.00
17.64 13.35 2.00 0.00 1.00 0.00 17.68 13.34 2.00 0.00 1.00 0.00
17.75 17.48 2.00 0.00 1.00 0.00 17.82 19.22 2.00 0.00 1.00 0.00
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:: Post-earthquake settiement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
17.88 19.10 2.00 0.00 1.00 0.00 17.94 18.48 2.00 0.00 1.00 0.00
17.99 18.46 2.00 0.00 1.00 0.00 18.08 20.57 2.00 0.00 1.00 0.00
18.12 24.62 2.00 0.00 1.00 0.00 18.21 31.00 2.00 0.00 1.00 0.00
18.26 101.50 0.23 3.16 1.00 0.02 18.32 111.11 0.26 2.88 1.00 0.02
18.39 109.37 0.25 2.93 1.00 0.02 18.44 107.67 0.24 2.98 1.00 0.02
18.52 106.43 0.24 3.01 1.00 0.03 18.57 107.18 0.24 2.99 1.00 0.02
18.62 108.53 0.25 2.95 1.00 0.02 18.64 105.72 0.24 3.03 1.00 0.01
18.74 103.46 0.23 3.10 1.00 0.04 18.78 99.55 0.22 3.23 1.00 0.02
18.88 91.80 0.20 3.50 1.00 0.04 18.92 87.95 0.20 3.66 1.00 0.02
19.05 81.45 0.18 3.94 1.00 0.06 19.15 74.45 0.17 4.29 1.00 0.05
19.22 15.21 2.00 0.00 1.00 0.00 19.27 12.38 2.00 0.00 1.00 0.00
19.34 10.42 2.00 0.00 1.00 0.00 19.40 8.95 2.00 0.00 1.00 0.00
19.46 8.07 2.00 0.00 1.00 0.00 19.53 7.19 2.00 0.00 1.00 0.00
19.59 7.56 2.00 0.00 1.00 0.00 19.66 7.66 2.00 0.00 1.00 0.00
19.71 7.07 2.00 0.00 1.00 0.00 19.79 6.87 2.00 0.00 1.00 0.00
19.84 6.87 2.00 0.00 1.00 0.00 19.91 6.66 2.00 0.00 1.00 0.00
19.98 7.23 2.00 0.00 1.00 0.00 20.03 7.62 2.00 0.00 1.00 0.00
20.11 8.00 2.00 0.00 1.00 0.00 20.21 8.28 2.00 0.00 1.00 0.00
20.28 8.66 2.00 0.00 1.00 0.00 20.34 9.04 2.00 0.00 1.00 0.00
20.40 9.51 2.00 0.00 1.00 0.00 20.46 10.07 2.00 0.00 1.00 0.00
20.52 11.03 2.00 0.00 1.00 0.00 20.58 11.96 2.00 0.00 1.00 0.00
20.64 13.66 2.00 0.00 1.00 0.00 20.69 15.73 2.00 0.00 1.00 0.00
20.76 17.59 2.00 0.00 1.00 0.00 20.81 19.26 2.00 0.00 1.00 0.00
20.88 21.01 2.00 0.00 1.00 0.00 20.94 23.05 2.00 0.00 1.00 0.00
21.05 31.05 2.00 0.00 1.00 0.00 21.17 105.87 0.23 3.03 1.00 0.04
21.23 112.53 0.25 2.84 1.00 0.02 21.30 116.08 0.26 2.75 1.00 0.02
21.35 119.20 0.28 2.67 1.00 0.02 21.43 117.81 0.27 2.71 1.00 0.02
21.48 115.02 0.26 2.78 1.00 0.02 21.53 119.31 0.28 2.67 1.00 0.02
21.61 125.14 0.30 2.54 1.00 0.02 21.65 127.16 0.31 2.49 1.00 0.01
21.71 126.14 0.31 2.52 1.00 0.02 21.72 118.46 0.27 2.69 1.00 0.00
21.83 121.10 0.28 2.63 1.00 0.04 21.91 120.01 0.28 2.65 1.00 0.02
21.96 120.83 0.28 2.64 1.00 0.02 22.01 122.26 0.29 2.60 1.00 0.02
22.09 124.79 0.30 2.55 1.00 0.02 22.14 126.09 0.31 2.52 1.00 0.01
22.21 127.24 0.31 2.49 1.00 0.02 22.27 125.56 0.30 2.53 1.00 0.02
22.34 120.55 0.28 2.64 1.00 0.02 22.40 115.34 0.26 2.77 1.00 0.02
22.46 110.97 0.25 2.88 1.00 0.02 22.53 106.26 0.23 3.02 1.00 0.02
22.58 101.24 0.22 3.17 1.00 0.02 22.71 100.35 0.22 3.20 1.00 0.05
22.76 101.55 0.22 3.16 1.00 0.02 22.89 100.77 0.22 3.19 1.00 0.05
22.95 103.87 0.22 3.09 1.00 0.02 23.02 111.65 0.25 2.87 1.00 0.03
23.07 115.93 0.26 2.75 1.00 0.02 23.16 118.24 0.27 2.70 1.00 0.03
23.21 117.89 0.27 2.71 1.00 0.02 23.28 116.28 0.26 2.75 1.00 0.02
23.34 112.76 0.25 2.84 1.00 0.02 23.42 106.74 0.23 3.00 1.00 0.03
23.46 99.49 0.21 3.23 1.00 0.02 23.53 92.59 0.20 3.47 1.00 0.03
23.59 27.15 2.00 0.00 1.00 0.00 23.68 23.91 2.00 0.00 1.00 0.00
23.73 20.76 2.00 0.00 1.00 0.00 23.79 17.36 2.00 0.00 1.00 0.00
23.86 14.74 2.00 0.00 1.00 0.00 23.91 13.47 2.00 0.00 1.00 0.00
23.99 13.37 2.00 0.00 1.00 0.00 24.05 12.99 2.00 0.00 1.00 0.00
24.10 12.54 2.00 0.00 1.00 0.00 24.17 11.54 2.00 0.00 1.00 0.00
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:: Post-earthquake settiement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
24.24 10.99 2.00 0.00 1.00 0.00 24.30 10.53 2.00 0.00 1.00 0.00
24.36 10.26 2.00 0.00 1.00 0.00 24.44 9.89 2.00 0.00 1.00 0.00
24.51 9.34 2.00 0.00 1.00 0.00 24.56 8.97 2.00 0.00 1.00 0.00
24.62 8.79 2.00 0.00 1.00 0.00 24.69 8.88 2.00 0.00 1.00 0.00
24.74 9.05 2.00 0.00 1.00 0.00 24.82 9.48 2.00 0.00 1.00 0.00
24.87 9.74 2.00 0.00 1.00 0.00 24.95 9.91 2.00 0.00 1.00 0.00
25.01 9.99 2.00 0.00 1.00 0.00 25.08 10.24 2.00 0.00 1.00 0.00
25.14 10.76 2.00 0.00 1.00 0.00 25.20 10.85 2.00 0.00 1.00 0.00
25.27 10.48 2.00 0.00 1.00 0.00 25.32 10.03 2.00 0.00 1.00 0.00
25.40 10.29 2.00 0.00 1.00 0.00 25.45 10.98 2.00 0.00 1.00 0.00
25.53 12.82 2.00 0.00 1.00 0.00 25.58 14.91 2.00 0.00 1.00 0.00
25.60 12.28 2.00 0.00 1.00 0.00 25.67 85.24 0.18 3.77 1.00 0.03
25.74 90.68 0.19 3.55 1.00 0.03 25.82 99.34 0.21 3.23 1.00 0.03
25.87 104.02 0.22 3.09 1.00 0.02 25.94 104.57 0.22 3.07 1.00 0.03
26.01 94.24 0.20 3.41 1.00 0.03 26.05 94.80 0.20 3.39 1.00 0.02
26.12 96.32 0.20 3.34 1.00 0.03 26.18 97.95 0.21 3.28 1.00 0.02
26.28 103.31 0.22 3.11 1.00 0.03 26.31 105.45 0.22 3.04 1.00 0.01
26.40 109.29 0.23 2.93 1.00 0.03 26.48 109.74 0.24 2.92 1.00 0.03
26.53 108.64 0.23 2.95 1.00 0.02 26.59 107.68 0.23 2.98 1.00 0.02
26.66 106.63 0.23 3.01 1.00 0.03 26.78 104.54 0.22 3.07 1.00 0.04
26.83 105.30 0.22 3.05 1.00 0.02 26.90 106.02 0.23 3.03 1.00 0.03
26.98 104.20 0.22 3.08 1.00 0.03 27.03 105.63 0.22 3.04 1.00 0.02
27.10 106.68 0.23 3.01 1.00 0.02 27.15 106.19 0.23 3.02 1.00 0.02
27.22 104.47 0.22 3.07 1.00 0.03 27.28 102.22 0.22 3.14 1.00 0.02
27.33 97.79 0.20 3.29 1.00 0.02 27.42 92.98 0.19 3.46 1.00 0.03
27.46 27.82 2.00 0.00 1.00 0.00 27.55 22.19 2.00 0.00 1.00 0.00
27.60 18.27 2.00 0.00 1.00 0.00 27.67 15.36 2.00 0.00 1.00 0.00
27.73 13.05 2.00 0.00 1.00 0.00 27.85 10.22 2.00 0.00 1.00 0.00
27.91 9.37 2.00 0.00 1.00 0.00 27.99 8.94 2.00 0.00 1.00 0.00
28.04 8.75 2.00 0.00 1.00 0.00 28.10 8.75 2.00 0.00 1.00 0.00
28.17 8.58 2.00 0.00 1.00 0.00 28.24 8.06 2.00 0.00 1.00 0.00
28.30 7.80 2.00 0.00 1.00 0.00 28.37 7.63 2.00 0.00 1.00 0.00
28.43 7.62 2.00 0.00 1.00 0.00 28.45 7.66 2.00 0.00 1.00 0.00
28.50 7.69 2.00 0.00 1.00 0.00 28.55 7.94 2.00 0.00 1.00 0.00
28.63 8.02 2.00 0.00 1.00 0.00 28.68 8.27 2.00 0.00 1.00 0.00
28.78 8.76 2.00 0.00 1.00 0.00 28.84 8.84 2.00 0.00 1.00 0.00
28.89 9.00 2.00 0.00 1.00 0.00 28.94 9.25 2.00 0.00 1.00 0.00
29.03 9.49 2.00 0.00 1.00 0.00 29.10 9.39 2.00 0.00 1.00 0.00
29.14 9.31 2.00 0.00 1.00 0.00 29.20 9.13 2.00 0.00 1.00 0.00
29.30 8.95 2.00 0.00 1.00 0.00 29.40 8.69 2.00 0.00 1.00 0.00
29.46 8.52 2.00 0.00 1.00 0.00 29.52 8.76 2.00 0.00 1.00 0.00
29.56 8.76 2.00 0.00 1.00 0.00 29.61 8.92 2.00 0.00 1.00 0.00
29.67 9.32 2.00 0.00 1.00 0.00 29.73 9.98 2.00 0.00 1.00 0.00
29.83 10.80 2.00 0.00 1.00 0.00 29.88 11.54 2.00 0.00 1.00 0.00
30.01 12.51 2.00 0.00 1.00 0.00 30.05 12.75 2.00 0.00 1.00 0.00
30.09 12.99 2.00 0.00 1.00 0.00 30.14 13.06 2.00 0.00 1.00 0.00
30.21 12.64 2.00 0.00 1.00 0.00 30.27 12.62 2.00 0.00 1.00 0.00
30.36 12.61 2.00 0.00 1.00 0.00 30.42 12.60 2.00 0.00 1.00 0.00
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:: Post-earthquake settiement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
30.47 12.83 2.00 0.00 1.00 0.00 30.53 13.16 2.00 0.00 1.00 0.00
30.58 13.15 2.00 0.00 1.00 0.00 30.67 12.64 2.00 0.00 1.00 0.00
30.74 12.13 2.00 0.00 1.00 0.00 30.79 11.95 2.00 0.00 1.00 0.00
30.85 11.70 2.00 0.00 1.00 0.00 30.91 11.28 2.00 0.00 1.00 0.00
30.98 10.62 2.00 0.00 1.00 0.00 31.10 9.71 2.00 0.00 1.00 0.00
31.23 8.96 2.00 0.00 1.00 0.00 31.28 8.63 2.00 0.00 1.00 0.00
31.34 8.38 2.00 0.00 1.00 0.00 31.37 8.37 2.00 0.00 1.00 0.00
31.37 8.37 2.00 0.00 1.00 0.00 31.46 8.36 2.00 0.00 1.00 0.00
31.51 8.12 2.00 0.00 1.00 0.00 31.60 7.86 2.00 0.00 1.00 0.00
31.65 8.03 2.00 0.00 1.00 0.00 31.74 8.02 2.00 0.00 1.00 0.00
31.82 8.01 2.00 0.00 1.00 0.00 31.86 8.01 2.00 0.00 1.00 0.00
31.91 7.84 2.00 0.00 1.00 0.00 31.99 7.83 2.00 0.00 1.00 0.00
32.04 8.07 2.00 0.00 1.00 0.00 32.16 7.81 2.00 0.00 1.00 0.00
32.18 7.57 2.00 0.00 1.00 0.00 32.23 7.81 2.00 0.00 1.00 0.00
32.31 7.80 2.00 0.00 1.00 0.00 32.35 7.72 2.00 0.00 1.00 0.00
32.44 7.55 2.00 0.00 1.00 0.00 32.53 7.54 2.00 0.00 1.00 0.00
32.57 7.62 2.00 0.00 1.00 0.00 32.62 7.46 2.00 0.00 1.00 0.00
32.69 7.69 2.00 0.00 1.00 0.00 32.75 8.00 2.00 0.00 1.00 0.00
32.83 8.71 2.00 0.00 1.00 0.00 32.92 9.82 2.00 0.00 1.00 0.00
32.97 10.29 2.00 0.00 1.00 0.00 33.01 10.53 2.00 0.00 1.00 0.00
33.10 10.84 2.00 0.00 1.00 0.00 33.14 11.07 2.00 0.00 1.00 0.00
33.23 10.26 2.00 0.00 1.00 0.00 33.28 9.78 2.00 0.00 1.00 0.00
33.34 9.29 2.00 0.00 1.00 0.00 33.43 9.21 2.00 0.00 1.00 0.00
33.50 9.20 2.00 0.00 1.00 0.00 33.54 9.51 2.00 0.00 1.00 0.00
33.64 10.29 2.00 0.00 1.00 0.00 33.70 10.28 2.00 0.00 1.00 0.00
33.76 10.43 2.00 0.00 1.00 0.00 33.80 10.59 2.00 0.00 1.00 0.00
33.86 10.90 2.00 0.00 1.00 0.00 33.98 10.88 2.00 0.00 1.00 0.00
34.04 9.85 2.00 0.00 1.00 0.00 34.08 11.66 2.00 0.00 1.00 0.00
34.17 10.14 2.00 0.00 1.00 0.00 34.21 8.88 2.00 0.00 1.00 0.00
34.26 8.88 2.00 0.00 1.00 0.00 34.39 8.86 2.00 0.00 1.00 0.00
34.43 8.86 2.00 0.00 1.00 0.00 34.48 9.01 2.00 0.00 1.00 0.00
34.53 8.85 2.00 0.00 1.00 0.00 34.58 8.69 2.00 0.00 1.00 0.00
34.65 8.83 2.00 0.00 1.00 0.00 34.74 9.13 2.00 0.00 1.00 0.00
34.78 9.36 2.00 0.00 1.00 0.00 34.87 9.90 2.00 0.00 1.00 0.00
34.92 9.90 2.00 0.00 1.00 0.00 35.00 10.59 2.00 0.00 1.00 0.00
35.05 11.13 2.00 0.00 1.00 0.00 35.12 12.14 2.00 0.00 1.00 0.00
35.18 12.98 2.00 0.00 1.00 0.00 35.27 14.61 2.00 0.00 1.00 0.00
35.31 15.46 2.00 0.00 1.00 0.00 35.40 15.99 2.00 0.00 1.00 0.00
35.44 16.05 2.00 0.00 1.00 0.00 35.58 17.19 2.00 0.00 1.00 0.00
35.62 18.04 2.00 0.00 1.00 0.00 35.72 19.73 2.00 0.00 1.00 0.00
35.76 20.58 2.00 0.00 1.00 0.00 35.81 21.27 2.00 0.00 1.00 0.00
35.84 22.34 2.00 0.00 1.00 0.00 35.90 23.26 2.00 0.00 1.00 0.00
35.98 24.95 2.00 0.00 1.00 0.00 36.04 25.39 2.00 0.00 1.00 0.00
36.09 25.61 2.00 0.00 1.00 0.00 36.24 25.64 2.00 0.00 1.00 0.00
36.28 26.01 2.00 0.00 1.00 0.00 36.33 27.78 2.00 0.00 1.00 0.00
36.39 3141 2.00 0.00 1.00 0.00 36.46 37.05 2.00 0.00 1.00 0.00
36.51 43.11 2.00 0.00 1.00 0.00 36.57 46.36 2.00 0.00 1.00 0.00
36.64 47.34 2.00 0.00 1.00 0.00 36.68 47.31 2.00 0.00 1.00 0.00
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CPT name: CPT-3

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
36.76 48.29 2.00 0.00 1.00 0.00 36.81 52.80 2.00 0.00 1.00 0.00
36.99 138.91 0.37 2.26 1.00 0.05 37.07 148.14 0.46 2.10 1.00 0.02
37.13 145.32 0.43 2.15 1.00 0.01 37.18 144.61 0.42 2.16 1.00 0.01
37.21 144.50 0.42 2.16 1.00 0.01 37.32 151.33 0.50 2.05 1.00 0.03
37.39 157.60 0.59 1.87 1.00 0.02 37.44 161.86 0.68 1.62 1.00 0.01
37.48 165.79 0.77 1.31 1.00 0.01 37.57 172.11 0.96 0.83 1.00 0.01
37.61 175.56 1.10 0.62 1.00 0.00 37.67 179.85 1.32 0.39 1.00 0.00
37.75 182.99 1.52 0.24 1.00 0.00 37.81 183.31 1.54 0.23 1.00 0.00
37.88 182.57 1.49 0.26 1.00 0.00 37.94 180.48 1.36 0.36 1.00 0.00
38.02 178.11 1.23 0.48 1.00 0.00 38.07 176.50 1.15 0.57 1.00 0.00
38.14 175.30 1.09 0.63 1.00 0.01 38.23 175.29 1.09 0.64 1.00 0.01
38.28 175.90 1.12 0.60 1.00 0.00 38.34 178.49 1.25 0.46 1.00 0.00
38.39 185.18 1.68 0.15 1.00 0.00 38.45 193.16 2.00 0.00 1.00 0.00
38.52 200.34 2.00 0.00 1.00 0.00 38.59 206.16 2.00 0.00 1.00 0.00
38.67 209.39 2.00 0.00 1.00 0.00 38.72 209.46 2.00 0.00 1.00 0.00
38.81 210.19 2.00 0.00 1.00 0.00 38.85 210.59 2.00 0.00 1.00 0.00
38.97 215.89 2.00 0.00 1.00 0.00 39.03 219.04 2.00 0.00 1.00 0.00
39.11 222.46 2.00 0.00 1.00 0.00 39.16 224.84 2.00 0.00 1.00 0.00
39.23 226.74 2.00 0.00 1.00 0.00 39.29 227.94 2.00 0.00 1.00 0.00
39.36 228.87 2.00 0.00 1.00 0.00 39.42 229.16 2.00 0.00 1.00 0.00
39.47 228.82 2.00 0.00 1.00 0.00 39.55 226.80 2.00 0.00 1.00 0.00
39.60 223.70 2.00 0.00 1.00 0.00 39.64 202.56 2.00 0.00 1.00 0.00
39.71 207.78 2.00 0.00 1.00 0.00 39.81 203.83 2.00 0.00 1.00 0.00
39.86 200.69 2.00 0.00 1.00 0.00 39.90 199.22 2.00 0.00 1.00 0.00
39.99 193.97 2.00 0.00 1.00 0.00 40.03 192.65 2.00 0.00 1.00 0.00
40.12 189.03 2.00 0.00 1.00 0.00 40.16 186.93 1.83 0.07 1.00 0.00
40.25 182.20 1.47 0.28 1.00 0.00 40.29 180.93 1.39 0.34 1.00 0.00
40.39 177.01 1.17 0.53 1.00 0.01 40.45 176.99 1.17 0.54 1.00 0.00
40.52 177.36 1.19 0.52 1.00 0.00 40.56 178.24 1.24 0.47 1.00 0.00
40.66 180.94 1.39 0.34 1.00 0.00 40.70 182.00 1.46 0.29 1.00 0.00
40.78 184.50 1.63 0.17 1.00 0.00 40.83 186.26 1.77 0.10 1.00 0.00
40.89 188.16 1.93 0.03 1.00 0.00 40.96 189.17 2.00 0.00 1.00 0.00
41.05 189.02 2.00 0.00 1.00 0.00 41.09 189.02 2.00 0.00 1.00 0.00
41.16 189.38 2.00 0.00 1.00 0.00 41.22 189.28 2.00 0.00 1.00 0.00
41.29 190.28 2.00 0.00 1.00 0.00 41.34 191.49 2.00 0.00 1.00 0.00
41.44 193.26 2.00 0.00 1.00 0.00 41.49 193.82 2.00 0.00 1.00 0.00
41.58 193.94 2.00 0.00 1.00 0.00 41.63 194.02 2.00 0.00 1.00 0.00
41.69 193.84 2.00 0.00 1.00 0.00 41.74 193.91 2.00 0.00 1.00 0.00
41.91 187.75 1.90 0.04 1.00 0.00 41.96 183.09 1.53 0.23 1.00 0.00
42.02 177.26 1.19 0.52 1.00 0.00 42.07 172.86 1.00 0.77 1.00 0.01
42.13 169.20 0.87 1.02 1.00 0.01 42.19 167.28 0.82 1.17 1.00 0.01
42.25 166.95 0.81 1.19 1.00 0.01 42.33 167.78 0.83 1.13 1.00 0.01
42.43 171.52 0.95 0.86 1.00 0.01 42.47 170.62 0.92 0.92 1.00 0.00
42.56 169.79 0.89 0.97 1.00 0.01 42.60 169.58 0.89 0.99 1.00 0.00
42.66 167.75 0.83 1.13 1.00 0.01 42.73 164.39 0.74 1.42 1.00 0.01
42.81 162.85 0.71 1.57 1.00 0.01 42.86 161.50 0.68 1.64 1.00 0.01
42.95 162.47 0.70 1.59 1.00 0.02 42.99 166.20 0.79 1.25 1.00 0.01
43.08 176.38 1.15 0.56 1.00 0.01 43.17 185.31 1.70 0.14 1.00 0.00
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:: Post-earthquake settiement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
43.22 188.75 1.99 0.00 1.00 0.00 43.26 191.41 2.00 0.00 1.00 0.00
43.34 183.52 1.56 0.21 1.00 0.00 43.39 183.72 1.58 0.20 1.00 0.00
43.48 182.59 1.50 0.26 1.00 0.00 43.51 183.80 1.58 0.20 1.00 0.00
43.59 184.53 1.64 0.17 1.00 0.00 43.65 186.58 1.80 0.08 1.00 0.00
43.72 190.64 2.00 0.00 1.00 0.00 43.79 192.86 2.00 0.00 1.00 0.00
43.88 193.56 2.00 0.00 1.00 0.00 43.91 192.64 2.00 0.00 1.00 0.00
44.00 189.42 2.00 0.00 1.00 0.00 44.04 186.30 1.78 0.09 1.00 0.00
44.14 178.42 1.25 0.45 1.00 0.01 44.18 174.96 1.09 0.64 1.00 0.00
44.23 171.17 0.94 0.87 1.00 0.01 44.32 167.06 0.81 1.17 1.00 0.01
44.36 165.94 0.78 1.27 1.00 0.01 44.45 165.80 0.78 1.28 1.00 0.01
44.52 161.61 0.68 1.63 1.00 0.01 44.58 165.46 0.77 1.31 1.00 0.01
44.63 167.51 0.83 1.14 1.00 0.01 44.70 167.40 0.82 1.15 1.00 0.01
44.76 166.84 0.81 1.19 1.00 0.01 44.85 155.75 0.57 1.99 1.00 0.02
44.89 165.88 0.78 1.27 1.00 0.00 44.98 161.82 0.69 1.62 1.00 0.02
45.03 167.44 0.83 1.14 1.00 0.01 45.11 177.73 1.22 0.49 1.00 0.00
45.15 181.93 1.46 0.28 1.00 0.00 45.26 194.65 2.00 0.00 1.00 0.00
45.31 198.06 2.00 0.00 1.00 0.00 45.35 199.75 2.00 0.00 1.00 0.00
45.41 199.81 2.00 0.00 1.00 0.00 45.47 197.14 2.00 0.00 1.00 0.00
45.55 193.21 2.00 0.00 1.00 0.00 45.64 188.68 1.99 0.00 1.00 0.00
45.68 187.02 1.85 0.06 1.00 0.00 45.74 184.25 1.62 0.18 1.00 0.00
45.83 180.04 1.35 0.37 1.00 0.00 45.87 177.14 1.19 0.52 1.00 0.00
45.95 172.31 0.99 0.79 1.00 0.01 46.08 158.96 0.63 1.79 1.00 0.03
46.13 156.38 0.59 1.95 1.00 0.01 46.18 153.87 0.55 2.02 1.00 0.01
46.22 154.76 0.56 2.00 1.00 0.01 46.27 155.23 0.57 2.00 1.00 0.01
46.34 154.98 0.56 2.00 1.00 0.02 46.43 150.76 0.50 2.06 1.00 0.02
46.52 140.05 0.39 2.24 1.00 0.02 46.57 124.94 0.30 2.54 1.00 0.01
46.64 108.85 0.24 2.94 1.00 0.03 46.70 34.41 2.00 0.00 1.00 0.00
46.77 27.98 2.00 0.00 1.00 0.00 46.83 26.86 2.00 0.00 1.00 0.00
46.90 28.09 2.00 0.00 1.00 0.00 46.94 25.66 2.00 0.00 1.00 0.00
47.01 30.90 2.00 0.00 1.00 0.00 47.05 31.66 2.00 0.00 1.00 0.00
47.14 31.70 2.00 0.00 1.00 0.00 47.19 28.91 2.00 0.00 1.00 0.00
47.27 26.81 2.00 0.00 1.00 0.00 47.33 28.97 2.00 0.00 1.00 0.00
47.41 28.29 2.00 0.00 1.00 0.00 47.44 29.04 2.00 0.00 1.00 0.00
47.54 30.53 2.00 0.00 1.00 0.00 47.58 30.80 2.00 0.00 1.00 0.00
47.68 31.61 2.00 0.00 1.00 0.00 47.74 33.18 2.00 0.00 1.00 0.00
47.77 34.84 2.00 0.00 1.00 0.00 47.84 38.23 2.00 0.00 1.00 0.00
47.91 40.66 2.00 0.00 1.00 0.00 47.98 39.63 2.00 0.00 1.00 0.00
48.05 39.43 2.00 0.00 1.00 0.00 48.11 39.41 2.00 0.00 1.00 0.00
48.19 39.21 2.00 0.00 1.00 0.00 48.24 44.41 2.00 0.00 1.00 0.00
48.30 55.76 2.00 0.00 1.00 0.00 48.38 132.59 0.34 2.38 1.00 0.02
48.46 136.00 0.37 2.32 1.00 0.02 48.52 139.45 0.39 2.25 1.00 0.02
48.60 142.96 0.42 2.19 1.00 0.02 48.64 139.33 0.39 2.26 1.00 0.01
48.71 126.44 0.31 2.51 1.00 0.02 48.77 132.19 0.34 2.39 1.00 0.02
48.90 145.04 0.44 2.16 1.00 0.03 48.95 151.22 0.52 2.06 1.00 0.01
48.96 146.02 0.45 2.14 1.00 0.00 49.02 168.60 0.87 1.03 1.00 0.01
49.08 186.58 1.82 0.08 1.00 0.00 49.16 193.66 2.00 0.00 1.00 0.00
49.22 193.20 2.00 0.00 1.00 0.00 49.33 187.00 1.86 0.06 1.00 0.00
49.36 182.82 1.53 0.23 1.00 0.00 49.46 170.44 0.93 0.90 1.00 0.01
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:: Post-earthquake settiement due to soil liquefaction :: (continued)

FS

0.76
0.50
0.43
0.50
2.00
2.00
2.00

ey (%)

1.36
2.08
2.18
2.08
0.00
0.00
0.00

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Settlement

(in)

0.01
0.02
0.03
0.01
0.00
0.00
0.00

Equivalent dean sand normalized cone resistance

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

Depth qclN,cs
(ft)

49.51 164.49
49.62 149.94
49.81 143.82
49.90 149.89
50.01 93.37
50.17 78.12
50.30 63.35

Abbreviations

Qin,

FS:

ev (%)

DF:

Settlement

Calculated settlement

Depth
(ft)
49.55
49.69
49.86
49.94
50.08
50.21
50.35

Qein,cs

160.49
143.36
146.27
151.07
87.77
72.28
56.57

FS

0.67
0.43
0.46
0.52
2.00
2.00
2.00

e, (%)

1.70
2.18
2.14
2.06
0.00
0.00
0.00

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Settlement

(in)

0.01
0.02
0.01
0.01
0.00
0.00
0.00

Total estimated settlement: 5.13
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

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

Depth Quncs FS ey (%) DF  Settlement Depth Quncs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
5.07 102.84 0.53 2.28 1.00 0.02 5.15 102.74 0.53 2.29 1.00 0.02
5.18 102.57 0.52 2.29 1.00 0.01 5.29 102.02 0.51 2.30 1.00 0.03
5.34 101.39 0.50 2.31 1.00 0.01 5.42 100.52 0.49 2.33 1.00 0.02
5.46 100.68 0.49 2.32 1.00 0.01 5.54 98.94 0.48 2.36 1.00 0.02
5.58 97.70 0.46 2.38 1.00 0.01 5.66 96.10 0.45 241 1.00 0.02
5.73 97.08 0.45 2.39 1.00 0.02 5.78 98.78 0.46 2.36 1.00 0.01
5.87 98.15 0.46 2.37 1.00 0.02 591 98.05 0.45 2.37 1.00 0.01
6.00 100.65 0.47 2.32 1.00 0.02 6.04 101.34 0.47 2.31 1.00 0.01
6.13 103.64 2.00 0.00 1.00 0.00 6.21 102.89 2.00 0.00 1.00 0.00
6.28 99.93 0.45 2.34 1.00 0.02 6.31 97.87 0.44 2.38 1.00 0.01
6.39 93.32 0.41 2.47 1.00 0.03 6.44 91.40 0.39 2.52 1.00 0.01
6.57 79.42 0.33 2.82 1.00 0.04 6.62 76.22 0.31 2.92 1.00 0.02
6.65 77.46 0.32 2.88 1.00 0.01 6.70 78.93 0.32 2.84 1.00 0.02
6.79 79.76 0.32 2.81 1.00 0.03 6.83 81.39 0.33 2.77 1.00 0.01
6.92 84.43 0.34 2.68 1.00 0.03 6.96 83.76 0.34 2.70 1.00 0.01
7.05 79.57 0.32 2.82 1.00 0.03 7.12 75.50 0.30 2.94 1.00 0.02
7.19 68.61 0.27 3.18 1.00 0.02 7.29 65.03 0.26 3.33 1.00 0.04
7.41 71.49 0.28 3.08 1.00 0.04 7.47 70.85 0.28 3.10 1.00 0.02
7.49 73.72 2.00 0.00 1.00 0.00 7.58 71.27 0.27 3.08 1.00 0.03
7.66 78.95 0.30 2.84 1.00 0.03 7.71 83.58 2.00 0.00 1.00 0.00
7.75 87.69 2.00 0.00 1.00 0.00 7.83 94.87 2.00 0.00 1.00 0.00
7.88 98.68 2.00 0.00 1.00 0.00 7.97 103.27 0.43 2.28 1.00 0.02
8.02 104.68 0.44 2.25 1.00 0.01 8.11 111.56 0.49 2.14 1.00 0.02
8.16 115.93 0.53 2.07 1.00 0.01 8.26 119.80 0.56 2.02 1.00 0.02
8.30 120.85 0.57 2.00 1.00 0.01 8.36 120.94 0.57 2.00 1.00 0.02
8.41 121.04 0.57 2.00 1.00 0.01 8.50 120.98 0.56 2.00 1.00 0.02
8.55 121.02 0.56 2.00 1.00 0.01 8.65 115.49 0.51 2.08 1.00 0.03
8.69 112.83 0.49 2.12 1.00 0.01 8.75 103.86 0.42 2.27 1.00 0.02
8.81 91.42 0.34 2.52 1.00 0.02 8.90 76.29 2.00 0.00 1.00 0.00
8.94 69.27 2.00 0.00 1.00 0.00 9.03 59.63 2.00 0.00 1.00 0.00
9.09 58.19 2.00 0.00 1.00 0.00 9.15 57.81 2.00 0.00 1.00 0.00
9.19 57.40 2.00 0.00 1.00 0.00 9.25 57.62 2.00 0.00 1.00 0.00
9.34 58.38 2.00 0.00 1.00 0.00 9.41 61.36 2.00 0.00 1.00 0.00
9.51 71.41 2.00 0.00 1.00 0.00 9.57 75.84 2.00 0.00 1.00 0.00
9.70 83.25 2.00 0.00 1.00 0.00 9.74 84.02 2.00 0.00 1.00 0.00
9.81 84.66 2.00 0.00 1.00 0.00 9.87 84.85 2.00 0.00 1.00 0.00
9.93 85.50 2.00 0.00 1.00 0.00 9.99 86.42 2.00 0.00 1.00 0.00

10.05 86.74 2.00 0.00 1.00 0.00 10.13 86.80 2.00 0.00 1.00 0.00

10.18 85.74 2.00 0.00 1.00 0.00 10.31 83.16 2.00 0.00 1.00 0.00

10.36 80.93 2.00 0.00 1.00 0.00 10.42 69.30 0.24 3.16 1.00 0.02

10.49 73.88 2.00 0.00 1.00 0.00 10.55 78.18 2.00 0.00 1.00 0.00

10.62 82.54 0.28 2.73 1.00 0.02 10.69 87.66 2.00 0.00 1.00 0.00

10.70 85.35 0.29 2.66 1.00 0.00 10.76 88.89 0.31 2.57 1.00 0.02

10.86 92.40 0.32 2.49 1.00 0.03 10.91 92.70 0.32 2.49 1.00 0.02

10.96 91.83 0.32 2.51 1.00 0.02 11.03 90.34 0.31 2.54 1.00 0.02

11.12 91.81 0.32 2.51 1.00 0.03 11.17 89.83 0.31 2.55 1.00 0.02

11.25 92.52 0.32 2.49 1.00 0.02 11.30 94.70 0.33 2.44 1.00 0.01

11.42 95.28 0.33 243 1.00 0.04 11.47 93.36 0.32 2.47 1.00 0.02
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CPT name: CPT-4

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

Depth Qines FS ey (%) DF  Settlement Depth Qines FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
11.53 94.42 0.33 2.45 1.00 0.02 11.58 96.59 0.34 2.40 1.00 0.02
11.64 97.83 0.34 2.38 1.00 0.02 11.69 100.62 0.36 2.32 1.00 0.01
11.75 103.60 0.38 2.27 1.00 0.02 11.86 110.73 0.42 2.15 1.00 0.03
11.91 114.12 0.44 2.10 1.00 0.01 11.95 117.09 0.47 2.05 1.00 0.01
12.01 121.86 0.50 1.99 1.00 0.01 12.13 130.10 0.58 1.88 1.00 0.03
12.17 132.04 0.60 1.86 1.00 0.01 12.24 130.13 0.58 1.88 1.00 0.02
12.30 125.52 0.53 1.94 1.00 0.01 12.35 123.47 0.51 1.97 1.00 0.01
12.50 119.46 0.48 2.02 1.00 0.04 12.57 119.18 0.48 2.02 1.00 0.02
12.61 118.26 0.47 2.04 1.00 0.01 12.66 118.48 0.47 2.03 1.00 0.01
12.70 120.02 0.48 2.01 1.00 0.01 12.76 120.62 0.49 2.00 1.00 0.01
12.81 119.48 0.48 2.02 1.00 0.01 12.88 117.31 0.46 2.05 1.00 0.02
12.97 112.26 2.00 0.00 1.00 0.00 13.03 105.93 2.00 0.00 1.00 0.00
13.07 100.93 2.00 0.00 1.00 0.00 13.14 91.14 2.00 0.00 1.00 0.00
13.23 68.02 2.00 0.00 1.00 0.00 13.29 66.97 2.00 0.00 1.00 0.00
13.34 64.33 2.00 0.00 1.00 0.00 13.41 60.82 2.00 0.00 1.00 0.00
13.46 59.36 2.00 0.00 1.00 0.00 13.52 58.61 2.00 0.00 1.00 0.00
13.59 59.32 2.00 0.00 1.00 0.00 13.65 59.55 2.00 0.00 1.00 0.00
13.73 59.66 2.00 0.00 1.00 0.00 13.81 59.78 2.00 0.00 1.00 0.00
13.88 59.87 2.00 0.00 1.00 0.00 13.92 59.31 2.00 0.00 1.00 0.00
14.00 56.97 2.00 0.00 1.00 0.00 14.08 55.97 2.00 0.00 1.00 0.00
14.12 55.17 2.00 0.00 1.00 0.00 14.21 52.00 2.00 0.00 1.00 0.00
14.26 50.21 2.00 0.00 1.00 0.00 14.35 48.38 2.00 0.00 1.00 0.00
14.39 47.08 2.00 0.00 1.00 0.00 14.47 46.47 2.00 0.00 1.00 0.00
14.52 46.19 2.00 0.00 1.00 0.00 14.61 46.57 2.00 0.00 1.00 0.00
14.66 46.45 2.00 0.00 1.00 0.00 14.74 47.41 2.00 0.00 1.00 0.00
14.79 48.01 2.00 0.00 1.00 0.00 14.87 48.78 2.00 0.00 1.00 0.00
14.91 50.33 2.00 0.00 1.00 0.00 14.97 53.03 2.00 0.00 1.00 0.00
15.06 55.85 2.00 0.00 1.00 0.00 15.10 56.92 2.00 0.00 1.00 0.00
15.20 58.42 2.00 0.00 1.00 0.00 15.23 58.72 2.00 0.00 1.00 0.00
15.32 61.69 2.00 0.00 1.00 0.00 15.41 62.42 2.00 0.00 1.00 0.00
15.46 62.69 2.00 0.00 1.00 0.00 15.54 63.42 2.00 0.00 1.00 0.00
15.58 63.45 2.00 0.00 1.00 0.00 15.64 63.05 2.00 0.00 1.00 0.00
15.70 62.43 2.00 0.00 1.00 0.00 15.75 62.07 2.00 0.00 1.00 0.00
15.84 61.73 2.00 0.00 1.00 0.00 15.90 61.72 2.00 0.00 1.00 0.00
15.96 61.72 2.00 0.00 1.00 0.00 16.06 59.84 2.00 0.00 1.00 0.00
16.11 54.89 2.00 0.00 1.00 0.00 16.15 50.95 2.00 0.00 1.00 0.00
16.22 52.29 2.00 0.00 1.00 0.00 16.27 53.51 2.00 0.00 1.00 0.00
16.37 54.80 2.00 0.00 1.00 0.00 16.42 55.51 2.00 0.00 1.00 0.00
16.50 59.28 2.00 0.00 1.00 0.00 16.54 62.59 2.00 0.00 1.00 0.00
16.62 68.01 2.00 0.00 1.00 0.00 16.68 71.56 2.00 0.00 1.00 0.00
16.77 78.40 2.00 0.00 1.00 0.00 16.83 82.38 2.00 0.00 1.00 0.00
16.87 85.10 2.00 0.00 1.00 0.00 16.95 93.34 2.00 0.00 1.00 0.00
17.03 101.69 2.00 0.00 1.00 0.00 17.07 104.77 2.00 0.00 1.00 0.00
17.16 109.33 2.00 0.00 1.00 0.00 17.21 110.18 2.00 0.00 1.00 0.00
17.30 109.17 0.37 2.17 1.00 0.02 17.33 108.79 0.36 2.18 1.00 0.01
17.43 109.47 0.37 2.17 1.00 0.02 17.47 110.33 0.37 2.16 1.00 0.01
17.55 112.69 0.39 2.12 1.00 0.02 17.62 113.56 0.39 2.11 1.00 0.02
17.66 113.67 0.39 2.10 1.00 0.01 17.75 114.39 0.40 2.09 1.00 0.02
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

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

Depth Quncs FS ey (%) DF  Settlement Depth Quncs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
17.79 115.59 0.40 2.07 1.00 0.01 17.87 118.69 0.43 2.03 1.00 0.02
17.95 120.55 0.44 2.00 1.00 0.02 18.00 120.57 0.44 2.00 1.00 0.01
18.09 119.75 0.43 2.02 1.00 0.02 18.13 117.09 0.41 2.05 1.00 0.01
18.18 114.65 0.40 2.09 1.00 0.01 18.26 108.66 0.36 2.18 1.00 0.02
18.31 106.47 0.35 2.22 1.00 0.01 18.40 105.29 0.34 2.24 1.00 0.02
18.44 104.97 0.34 2.25 1.00 0.01 18.53 106.10 0.34 2.23 1.00 0.02
18.57 106.90 0.35 2.21 1.00 0.01 18.66 108.75 0.36 2.18 1.00 0.02
18.70 110.13 0.37 2.16 1.00 0.01 18.80 113.29 0.39 2.11 1.00 0.02
18.84 114.97 0.40 2.08 1.00 0.01 18.90 116.25 0.40 2.07 1.00 0.02
19.01 118.58 0.42 2.03 1.00 0.03 19.06 120.09 0.43 2.01 1.00 0.01
19.11 122.40 0.45 1.98 1.00 0.01 19.20 109.44 0.36 2.17 1.00 0.02
19.31 114.90 0.39 2.09 1.00 0.03 19.37 117.92 0.41 2.04 1.00 0.01
19.41 120.31 0.43 2.01 1.00 0.01 19.46 120.42 0.43 2.01 1.00 0.01
19.51 122.37 0.45 1.98 1.00 0.01 19.55 122.70 0.45 1.98 1.00 0.01
19.65 127.51 0.49 1.91 1.00 0.02 19.69 129.13 0.50 1.89 1.00 0.01
19.78 132.92 0.53 1.85 1.00 0.02 19.82 134.69 0.55 1.83 1.00 0.01
19.91 137.03 0.57 1.80 1.00 0.02 19.96 139.45 0.59 1.78 1.00 0.01
20.04 142.19 0.62 1.75 1.00 0.02 20.09 143.88 0.63 1.73 1.00 0.01
20.17 144.11 0.64 1.73 1.00 0.02 20.22 143.72 0.63 1.74 1.00 0.01
20.30 142.33 0.62 1.75 1.00 0.02 20.37 141.00 0.60 1.76 1.00 0.02
20.44 139.88 0.59 1.77 1.00 0.02 20.49 139.01 0.58 1.78 1.00 0.01
20.57 138.56 0.58 1.79 1.00 0.02 20.61 137.96 0.57 1.79 1.00 0.01
20.70 136.28 0.56 1.81 1.00 0.02 20.74 135.19 0.55 1.82 1.00 0.01
20.83 132.22 0.52 1.86 1.00 0.02 20.90 130.03 0.50 1.88 1.00 0.01
20.95 128.84 0.49 1.90 1.00 0.01 21.03 126.69 0.47 1.92 1.00 0.02
21.08 125.95 0.47 1.93 1.00 0.01 21.16 125.77 0.47 1.94 1.00 0.02
21.20 123.54 0.45 1.96 1.00 0.01 21.29 118.29 0.41 2.04 1.00 0.02
21.35 114.09 0.38 2.10 1.00 0.01 21.40 108.65 0.35 2.18 1.00 0.01
21.49 107.44 0.34 2.20 1.00 0.02 21.54 108.10 0.35 2.19 1.00 0.01
21.59 110.01 0.36 2.16 1.00 0.01 21.66 112.76 0.38 2.12 1.00 0.02
21.76 118.49 0.41 2.03 1.00 0.02 21.82 121.72 0.44 1.99 1.00 0.01
21.89 108.92 0.35 2.18 1.00 0.02 21.95 108.53 0.35 2.19 1.00 0.02
22.03 112.66 0.37 2.12 1.00 0.02 22.08 120.36 2.00 0.00 1.00 0.00
22.15 128.28 2.00 0.00 1.00 0.00 22.20 131.02 0.51 1.87 1.00 0.01
22.26 134.85 0.54 1.83 1.00 0.01 22.32 137.62 0.57 1.80 1.00 0.01
22.39 138.94 0.58 1.78 1.00 0.01 22.45 138.04 0.57 1.79 1.00 0.01
22.52 134.47 0.54 1.83 1.00 0.01 22.61 127.32 0.48 1.92 1.00 0.02
22.65 124.12 0.45 1.96 1.00 0.01 22.74 118.10 2.00 0.00 1.00 0.00
22.79 114.37 2.00 0.00 1.00 0.00 22.88 108.60 2.00 0.00 1.00 0.00
22.92 106.14 2.00 0.00 1.00 0.00 23.02 98.20 2.00 0.00 1.00 0.00
23.08 95.23 2.00 0.00 1.00 0.00 23.13 93.02 2.00 0.00 1.00 0.00
23.19 94.15 2.00 0.00 1.00 0.00 23.24 95.76 2.00 0.00 1.00 0.00
23.31 102.27 2.00 0.00 1.00 0.00 23.36 105.79 2.00 0.00 1.00 0.00
23.46 108.88 2.00 0.00 1.00 0.00 23.58 117.84 2.00 0.00 1.00 0.00
23.63 120.53 2.00 0.00 1.00 0.00 23.71 124.73 2.00 0.00 1.00 0.00
23.77 127.37 2.00 0.00 1.00 0.00 23.85 130.32 2.00 0.00 1.00 0.00
23.90 129.86 0.49 1.89 1.00 0.01 24.02 129.89 0.49 1.89 1.00 0.03
24.10 127.00 0.47 1.92 1.00 0.02 24.15 123.19 0.44 1.97 1.00 0.01
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

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

Depth Qines FS ey (%) DF  Settlement Depth Qines FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
24.21 115.68 0.39 2.07 1.00 0.02 24.28 108.11 0.34 2.19 1.00 0.02
24.35 107.89 0.34 2.20 1.00 0.02 24.42 85.10 0.24 2.67 1.00 0.02
24.54 97.67 0.29 2.38 1.00 0.04 24.59 99.49 0.30 2.35 1.00 0.02
24.66 101.53 0.31 2.31 1.00 0.02 24.70 102.37 0.31 2.29 1.00 0.01
24.75 103.51 0.32 2.27 1.00 0.01 24.84 105.69 0.33 2.23 1.00 0.02
24.88 107.12 0.34 2.21 1.00 0.01 24.97 109.89 0.35 2.16 1.00 0.02
25.01 111.32 0.36 2.14 1.00 0.01 25.10 111.52 0.36 2.14 1.00 0.02
25.15 111.01 0.36 2.14 1.00 0.01 25.21 109.59 0.35 2.17 1.00 0.01
25.27 107.68 0.34 2.20 1.00 0.02 25.36 103.82 0.32 2.27 1.00 0.03
25.40 101.67 0.31 2.31 1.00 0.01 25.49 98.62 0.29 2.36 1.00 0.03
25.54 97.84 0.29 2.38 1.00 0.01 25.64 99.92 0.30 2.34 1.00 0.03
25.70 100.49 2.00 0.00 1.00 0.00 25.76 100.60 2.00 0.00 1.00 0.00
25.81 96.70 2.00 0.00 1.00 0.00 25.87 92.64 2.00 0.00 1.00 0.00
25.94 88.56 2.00 0.00 1.00 0.00 25.99 84.05 2.00 0.00 1.00 0.00
26.11 69.55 2.00 0.00 1.00 0.00 26.14 66.36 2.00 0.00 1.00 0.00
26.21 60.86 2.00 0.00 1.00 0.00 26.26 57.45 2.00 0.00 1.00 0.00
26.37 57.07 2.00 0.00 1.00 0.00 26.42 57.19 2.00 0.00 1.00 0.00
26.47 57.34 2.00 0.00 1.00 0.00 26.55 57.84 2.00 0.00 1.00 0.00
26.60 58.14 2.00 0.00 1.00 0.00 26.67 58.66 2.00 0.00 1.00 0.00
26.73 58.44 2.00 0.00 1.00 0.00 26.80 57.75 2.00 0.00 1.00 0.00
26.86 57.12 2.00 0.00 1.00 0.00 26.91 56.59 2.00 0.00 1.00 0.00
26.99 55.16 2.00 0.00 1.00 0.00 27.04 51.84 2.00 0.00 1.00 0.00
27.12 47.89 2.00 0.00 1.00 0.00 27.17 49.26 2.00 0.00 1.00 0.00
27.25 52.63 2.00 0.00 1.00 0.00 27.30 53.21 2.00 0.00 1.00 0.00
27.36 53.95 2.00 0.00 1.00 0.00 27.44 55.25 2.00 0.00 1.00 0.00
27.55 56.83 2.00 0.00 1.00 0.00 27.58 57.20 2.00 0.00 1.00 0.00
27.64 57.55 2.00 0.00 1.00 0.00 27.73 60.35 2.00 0.00 1.00 0.00
27.78 62.44 2.00 0.00 1.00 0.00 27.82 62.73 2.00 0.00 1.00 0.00
27.97 61.25 2.00 0.00 1.00 0.00 28.01 59.93 2.00 0.00 1.00 0.00
28.06 58.00 2.00 0.00 1.00 0.00 28.15 54.86 2.00 0.00 1.00 0.00
28.20 54.61 2.00 0.00 1.00 0.00 28.29 55.26 2.00 0.00 1.00 0.00
28.35 55.38 2.00 0.00 1.00 0.00 28.41 56.43 2.00 0.00 1.00 0.00
28.45 57.51 2.00 0.00 1.00 0.00 28.50 58.80 2.00 0.00 1.00 0.00
28.59 61.91 2.00 0.00 1.00 0.00 28.63 63.33 2.00 0.00 1.00 0.00
28.72 67.40 2.00 0.00 1.00 0.00 28.77 70.02 2.00 0.00 1.00 0.00
28.83 72.78 2.00 0.00 1.00 0.00 28.89 75.26 2.00 0.00 1.00 0.00
29.00 76.32 2.00 0.00 1.00 0.00 29.06 76.60 2.00 0.00 1.00 0.00
29.11 77.01 2.00 0.00 1.00 0.00 29.16 78.57 2.00 0.00 1.00 0.00
29.24 81.02 2.00 0.00 1.00 0.00 29.29 84.38 2.00 0.00 1.00 0.00
29.34 88.69 2.00 0.00 1.00 0.00 29.40 93.57 2.00 0.00 1.00 0.00
29.47 94.01 2.00 0.00 1.00 0.00 29.59 83.54 2.00 0.00 1.00 0.00
29.64 74.95 2.00 0.00 1.00 0.00 29.70 67.10 0.18 3.24 1.00 0.02
29.74 68.15 0.19 3.20 1.00 0.01 29.82 71.23 0.19 3.09 1.00 0.03
29.87 73.13 0.20 3.02 1.00 0.02 29.95 69.82 0.19 3.14 1.00 0.03
30.05 65.43 0.18 3.31 1.00 0.04 30.18 81.40 0.22 2.77 1.00 0.04
30.26 85.23 2.00 0.00 1.00 0.00 30.30 87.06 2.00 0.00 1.00 0.00
30.32 88.23 2.00 0.00 1.00 0.00 30.34 87.80 2.00 0.00 1.00 0.00
30.40 85.98 2.00 0.00 1.00 0.00 30.47 83.22 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

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

Depth Qines FS ey (%) DF  Settlement Depth Qines FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
30.52 81.72 2.00 0.00 1.00 0.00 30.60 78.83 2.00 0.00 1.00 0.00
30.66 75.96 2.00 0.00 1.00 0.00 30.73 72.94 2.00 0.00 1.00 0.00
30.82 72.28 2.00 0.00 1.00 0.00 30.87 69.28 2.00 0.00 1.00 0.00
30.92 68.45 2.00 0.00 1.00 0.00 31.04 68.42 2.00 0.00 1.00 0.00
31.09 69.09 2.00 0.00 1.00 0.00 31.17 68.94 2.00 0.00 1.00 0.00
31.22 68.90 2.00 0.00 1.00 0.00 31.29 68.59 2.00 0.00 1.00 0.00
31.35 68.24 2.00 0.00 1.00 0.00 31.40 68.30 2.00 0.00 1.00 0.00
31.48 68.60 2.00 0.00 1.00 0.00 31.53 68.58 2.00 0.00 1.00 0.00
31.58 68.82 2.00 0.00 1.00 0.00 31.74 72.41 2.00 0.00 1.00 0.00
31.80 74.24 2.00 0.00 1.00 0.00 31.86 74.99 2.00 0.00 1.00 0.00
31.92 75.07 2.00 0.00 1.00 0.00 31.98 74.91 2.00 0.00 1.00 0.00
32.04 75.64 2.00 0.00 1.00 0.00 32.10 77.67 2.00 0.00 1.00 0.00
32.16 80.17 2.00 0.00 1.00 0.00 32.23 82.86 2.00 0.00 1.00 0.00
32.29 87.56 2.00 0.00 1.00 0.00 32.36 93.11 2.00 0.00 1.00 0.00
32.42 95.65 2.00 0.00 1.00 0.00 32.49 97.87 2.00 0.00 1.00 0.00
32.62 100.23 2.00 0.00 1.00 0.00 32.68 101.92 2.00 0.00 1.00 0.00
32.74 101.45 2.00 0.00 1.00 0.00 32.81 99.64 2.00 0.00 1.00 0.00
32.87 98.90 2.00 0.00 1.00 0.00 32.93 99.41 2.00 0.00 1.00 0.00
32.98 102.43 2.00 0.00 1.00 0.00 33.05 107.87 2.00 0.00 1.00 0.00
33.12 92.80 2.00 0.00 1.00 0.00 33.19 87.25 2.00 0.00 1.00 0.00
33.25 93.52 2.00 0.00 1.00 0.00 33.30 98.86 2.00 0.00 1.00 0.00
33.38 104.33 2.00 0.00 1.00 0.00 33.43 107.83 2.00 0.00 1.00 0.00
33.50 113.35 2.00 0.00 1.00 0.00 33.55 116.68 2.00 0.00 1.00 0.00
33.61 120.58 2.00 0.00 1.00 0.00 33.68 122.87 2.00 0.00 1.00 0.00
33.75 122.66 2.00 0.00 1.00 0.00 33.81 123.03 2.00 0.00 1.00 0.00
33.89 119.61 2.00 0.00 1.00 0.00 33.94 116.06 2.00 0.00 1.00 0.00
34.07 130.81 2.00 0.00 1.00 0.00 34.12 131.94 2.00 0.00 1.00 0.00
34.18 131.52 2.00 0.00 1.00 0.00 34.29 127.24 2.00 0.00 1.00 0.00
34.38 123.06 2.00 0.00 1.00 0.00 34.43 122.15 0.43 1.98 1.00 0.01
34.55 132.39 0.51 1.86 1.00 0.03 34.61 138.39 0.56 1.79 1.00 0.01
34.69 147.55 2.00 0.00 1.00 0.00 34.75 153.81 2.00 0.00 1.00 0.00
34.82 157.42 2.00 0.00 1.00 0.00 34.88 156.37 2.00 0.00 1.00 0.00
34.95 148.25 2.00 0.00 1.00 0.00 35.07 136.84 2.00 0.00 1.00 0.00
35.14 138.40 2.00 0.00 1.00 0.00 35.20 142.52 2.00 0.00 1.00 0.00
35.26 142.51 2.00 0.00 1.00 0.00 35.33 143.86 2.00 0.00 1.00 0.00
35.39 142.29 2.00 0.00 1.00 0.00 35.46 140.24 2.00 0.00 1.00 0.00
35.53 138.90 0.57 1.78 1.00 0.01 35.57 137.07 0.55 1.80 1.00 0.01
35.64 136.13 0.54 1.81 1.00 0.02 35.70 133.71 0.52 1.84 1.00 0.01
35.77 130.90 0.50 1.87 1.00 0.02 35.83 130.07 0.49 1.88 1.00 0.01
35.89 124.26 0.45 1.96 1.00 0.01 35.97 125.14 0.45 1.94 1.00 0.02
36.01 126.86 0.47 1.92 1.00 0.01 36.14 129.27 0.49 1.89 1.00 0.03
36.19 125.48 0.46 1.94 1.00 0.01 36.23 125.30 0.45 1.94 1.00 0.01
36.30 125.80 0.46 1.94 1.00 0.02 36.36 126.62 0.46 1.93 1.00 0.01
36.45 127.54 0.47 1.91 1.00 0.02 36.50 131.76 0.51 1.86 1.00 0.01
36.62 135.38 0.54 1.82 1.00 0.03 36.67 137.81 0.56 1.80 1.00 0.01
36.72 139.74 0.58 1.78 1.00 0.01 36.80 141.29 0.59 1.76 1.00 0.02
36.84 143.84 0.62 1.73 1.00 0.01 36.91 146.47 0.64 1.71 1.00 0.01
36.97 151.14 0.69 1.37 1.00 0.01 37.02 156.93 0.76 1.05 1.00 0.01
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

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

Depth Qines FS ey (%) DF  Settlement Depth Qines FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
37.10 163.26 0.84 0.99 1.00 0.01 37.15 168.09 0.90 0.73 1.00 0.00
37.24 175.16 1.00 0.52 1.00 0.01 37.29 180.48 1.08 0.38 1.00 0.00
37.39 197.94 1.39 0.00 1.00 0.00 37.46 208.06 2.00 0.00 1.00 0.00
37.51 217.35 2.00 0.00 1.00 0.00 37.55 223.81 2.00 0.00 1.00 0.00
37.65 230.55 2.00 0.00 1.00 0.00 37.68 232.09 2.00 0.00 1.00 0.00
37.76 231.90 2.00 0.00 1.00 0.00 37.81 231.18 2.00 0.00 1.00 0.00
37.90 228.15 2.00 0.00 1.00 0.00 37.95 227.38 2.00 0.00 1.00 0.00
38.03 226.41 2.00 0.00 1.00 0.00 38.10 222.75 2.00 0.00 1.00 0.00
38.17 215.61 2.00 0.00 1.00 0.00 38.24 207.17 2.00 0.00 1.00 0.00
38.30 195.94 1.35 0.00 1.00 0.00 38.38 183.31 1.13 0.37 1.00 0.00
38.43 170.43 0.94 0.71 1.00 0.00 38.52 157.15 0.76 1.05 1.00 0.01
38.57 148.25 0.66 1.41 1.00 0.01 38.66 139.23 0.57 1.78 1.00 0.02
38.71 119.35 0.41 2.02 1.00 0.01 38.78 109.55 0.35 2.17 1.00 0.02
38.85 104.71 0.32 2.25 1.00 0.02 38.92 100.73 0.30 2.32 1.00 0.02
39.01 98.41 0.29 2.37 1.00 0.03 39.02 100.28 0.30 2.33 1.00 0.01
39.04 99.19 0.30 2.35 1.00 0.01 39.13 103.22 0.32 2.28 1.00 0.02
39.18 108.43 2.00 0.00 1.00 0.00 39.28 115.06 2.00 0.00 1.00 0.00
39.34 116.38 2.00 0.00 1.00 0.00 39.39 116.31 2.00 0.00 1.00 0.00
39.45 115.54 2.00 0.00 1.00 0.00 39.54 116.33 2.00 0.00 1.00 0.00
39.59 117.58 2.00 0.00 1.00 0.00 39.66 122.59 2.00 0.00 1.00 0.00
39.71 123.99 2.00 0.00 1.00 0.00 39.81 127.25 2.00 0.00 1.00 0.00
39.92 130.39 2.00 0.00 1.00 0.00 39.97 130.76 0.50 1.88 1.00 0.01
40.02 132.74 0.52 1.85 1.00 0.01 40.10 134.92 0.54 1.83 1.00 0.02
40.15 136.72 0.55 1.81 1.00 0.01 40.25 152.31 0.71 1.35 1.00 0.02
40.32 159.47 0.80 1.03 1.00 0.01 40.37 167.88 0.91 0.73 1.00 0.00
40.44 175.13 1.01 0.52 1.00 0.00 40.50 180.18 1.09 0.38 1.00 0.00
40.54 185.50 1.18 0.26 1.00 0.00 40.67 195.94 1.36 0.00 1.00 0.00
40.72 198.33 1.41 0.00 1.00 0.00 40.77 199.85 1.44 0.00 1.00 0.00
40.90 198.33 1.41 0.00 1.00 0.00 40.94 198.18 1.40 0.00 1.00 0.00
41.01 196.46 1.37 0.00 1.00 0.00 41.07 194.54 1.34 0.18 1.00 0.00
41.25 199.18 1.43 0.00 1.00 0.00 41.38 197.41 1.39 0.00 1.00 0.00
41.45 195.32 1.35 0.00 1.00 0.00 41.52 195.27 1.35 0.00 1.00 0.00
41.57 194.55 1.34 0.18 1.00 0.00 41.64 192.42 1.30 0.18 1.00 0.00
41.70 193.64 1.32 0.18 1.00 0.00 41.77 191.63 1.29 0.18 1.00 0.00
41.83 187.91 1.22 0.26 1.00 0.00 41.88 177.84 1.06 0.38 1.00 0.00
41.89 167.91 0.91 0.73 1.00 0.00 41.95 173.38 0.99 0.53 1.00 0.00
42.00 170.68 0.95 0.54 1.00 0.00 42.09 166.07 0.89 0.74 1.00 0.01
42.13 163.52 0.86 0.76 1.00 0.00 42.21 155.61 0.76 1.07 1.00 0.01
42.26 152.40 0.72 1.35 1.00 0.01 42.35 147.38 0.66 1.42 1.00 0.02
42.46 145.87 0.65 1.71 1.00 0.02 42.52 147.34 0.66 1.42 1.00 0.01
42.57 147.55 0.67 1.42 1.00 0.01 42.61 146.53 0.66 1.43 1.00 0.01
42.66 144.13 0.63 1.73 1.00 0.01 42.75 140.84 2.00 0.00 1.00 0.00
42.80 139.72 2.00 0.00 1.00 0.00 42.90 140.85 2.00 0.00 1.00 0.00
43.01 139.22 2.00 0.00 1.00 0.00 43.06 133.01 0.53 1.85 1.00 0.01
43.10 127.16 0.48 1.92 1.00 0.01 43.15 126.62 0.47 1.93 1.00 0.01
43.25 131.88 0.52 1.86 1.00 0.02 43.32 134.01 0.54 1.84 1.00 0.01
43.36 136.61 0.56 1.81 1.00 0.01 43.41 139.13 0.58 1.78 1.00 0.01
43.47 142.44 0.62 1.75 1.00 0.01 43.51 144.68 0.64 1.73 1.00 0.01
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

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

Depth Qines FS ey (%) DF  Settlement Depth Qines FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
43.68 147.78 0.67 1.41 1.00 0.03 43.72 147.47 0.67 1.42 1.00 0.01
43.78 147.16 0.67 1.42 1.00 0.01 43.81 146.71 0.66 1.43 1.00 0.01
43.89 147.07 0.67 1.42 1.00 0.01 43.94 147.69 0.67 1.41 1.00 0.01
43.98 148.20 0.68 1.41 1.00 0.01 44.04 149.27 0.69 1.39 1.00 0.01
44.11 151.06 0.71 1.37 1.00 0.01 44.20 155.87 0.77 1.06 1.00 0.01
44.25 160.06 0.82 1.02 1.00 0.01 44.31 165.37 0.89 0.74 1.00 0.00
44.38 173.27 1.00 0.53 1.00 0.00 44.43 182.60 1.15 0.37 1.00 0.00
44.51 192.18 1.32 0.18 1.00 0.00 44.56 196.62 1.40 0.00 1.00 0.00
44.64 194.42 1.36 0.00 1.00 0.00 44.69 194.39 1.36 0.00 1.00 0.00
44.77 192.48 1.33 0.18 1.00 0.00 44.86 188.80 1.26 0.18 1.00 0.00
44.90 187.32 1.23 0.26 1.00 0.00 44.95 186.08 1.21 0.26 1.00 0.00
45.03 183.01 1.16 0.27 1.00 0.00 45.12 174.32 1.02 0.53 1.00 0.01
45.17 163.01 0.86 0.76 1.00 0.00 45.23 152.05 0.73 1.36 1.00 0.01
45.35 138.86 0.59 1.79 1.00 0.02 45.43 134.08 0.54 1.84 1.00 0.02
45.49 131.61 0.52 1.87 1.00 0.01 45.56 137.82 2.00 0.00 1.00 0.00
45.61 140.07 2.00 0.00 1.00 0.00 45.69 135.55 2.00 0.00 1.00 0.00
45.74 137.30 2.00 0.00 1.00 0.00 45.87 142.57 2.00 0.00 1.00 0.00
45.93 142.53 2.00 0.00 1.00 0.00 46.05 143.35 2.00 0.00 1.00 0.00
46.18 145.67 2.00 0.00 1.00 0.00 46.23 146.34 2.00 0.00 1.00 0.00
46.31 148.60 2.00 0.00 1.00 0.00 46.37 150.09 2.00 0.00 1.00 0.00
46.49 156.18 2.00 0.00 1.00 0.00 46.58 162.62 2.00 0.00 1.00 0.00
46.62 166.29 2.00 0.00 1.00 0.00 46.68 170.78 2.00 0.00 1.00 0.00
46.76 179.42 2.00 0.00 1.00 0.00 46.81 159.00 2.00 0.00 1.00 0.00
46.89 138.18 0.59 1.79 1.00 0.02 46.94 143.37 0.64 1.74 1.00 0.01
47.02 148.52 0.70 1.40 1.00 0.01 47.08 151.79 0.73 1.36 1.00 0.01
47.12 153.96 0.76 1.08 1.00 0.00 47.21 161.21 0.85 0.77 1.00 0.01
47.25 162.90 0.87 0.76 1.00 0.00 47.32 164.79 0.90 0.75 1.00 0.01
47.39 164.72 0.90 0.75 1.00 0.01 47.46 164.02 0.89 0.75 1.00 0.01
47.53 165.05 0.91 0.75 1.00 0.01 47.61 164.34 0.90 0.75 1.00 0.01
47.66 162.95 0.88 0.76 1.00 0.00 47.75 156.22 0.79 1.06 1.00 0.01
47.78 153.15 0.75 1.09 1.00 0.00 47.88 148.06 0.70 1.41 1.00 0.02
47.92 145.36 0.67 1.45 1.00 0.01 47.97 140.65 0.62 1.77 1.00 0.01
48.05 133.32 0.55 1.85 1.00 0.02 48.11 122.41 0.46 1.98 1.00 0.01
48.19 122.84 0.46 1.97 1.00 0.02 48.24 122.75 0.46 1.98 1.00 0.01
48.32 120.87 0.45 2.00 1.00 0.02 48.36 119.70 2.00 0.00 1.00 0.00
48.45 119.83 2.00 0.00 1.00 0.00 48.53 120.06 2.00 0.00 1.00 0.00
48.58 126.64 2.00 0.00 1.00 0.00 48.71 139.13 2.00 0.00 1.00 0.00
48.76 142.56 2.00 0.00 1.00 0.00 48.80 145.53 2.00 0.00 1.00 0.00
48.85 147.84 2.00 0.00 1.00 0.00 48.89 149.67 2.00 0.00 1.00 0.00
48.96 150.80 2.00 0.00 1.00 0.00 49.05 151.12 2.00 0.00 1.00 0.00
49.08 150.69 2.00 0.00 1.00 0.00 49.16 147.72 0.70 1.41 1.00 0.01
49.24 141.61 0.63 1.76 1.00 0.02 49.28 138.75 0.61 1.79 1.00 0.01
49.38 135.50 0.57 1.82 1.00 0.02 49.42 135.08 0.57 1.83 1.00 0.01
49.49 135.78 0.58 1.82 1.00 0.02 49.57 141.25 0.63 1.76 1.00 0.02
49.62 144.41 0.67 1.46 1.00 0.01 49.69 150.21 0.73 1.38 1.00 0.01
49.77 -1.00 2.00 0.00 1.00 0.00 49.82 -1.00 2.00 0.00 1.00 0.00
49.90 -1.00 2.00 0.00 1.00 0.00 49.95 -1.00 2.00 0.00 1.00 0.00
50.00 -1.00 2.00 0.00 1.00 0.00 50.10 -1.00 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-4

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

Depth Qtncs FS e, (%) DF Settlement Depth Qtncs FS e, (%) DF Settlement
(ft) (in) (ft) (in)

Total estimated settlement: 5.08

Abbreviations

Qin, st Equivalent dean sand normalized cone resktance
FS: Factor of safety against liquefaction

ey (%): Post-liquefaction volumentric strain

DF: e, depth weighting factor

Settlement: Calculated settlement
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**DRAFT** Geotechnical Investigation and Report Update May 4, 2022
Proposed Goodman Commerce Center Project No. 1-1209
5665 and 5757 Plaza Drive

Cypress, California

APPENDIX E
REFERENCE NO. 3 EXCERPTS

350 Fischer Ave. Front « Costa Mesa, CA 92626 + P: 714 668 5600 +« www.G3SoilWorks.com



N SOUTHERN

Nt/ CALIFORNIA
NS GEOTECHNICAL

A California Corporation

BORING NO.
B-8

TBL 21G201-2.GPJ SOCALGEO.GDT 10/5/21

JOB NO.: 21G201-2 DRILLING DATE: 8/3/21 WATER DEPTH: 7 feet
PROJECT: Proposed C/lI Development DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 9 feet
LOCATION: Cypress, California LOGGED BY: Jamie Hayward READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz |9 > < SIS
Lu z ] |8 i »
o |38 |2 DESCRIPTION G |wp wl 2
Sluloly |8 & |52 o |Qu|zz &
E g Y _| & a_|F8a |[E |Z6|2H s
E o] 2 (X~ Qo ~loEl=rlorlo?|SE
agoou-é >wi==z 2D S|lpe|l0z =
w209 : xQ|00|83|32|29|x3 o)
o |o| o |dt| o SURFACE ELEVATION: --- MSL G&|=0|35|ald|aw|00 O
3+ inches Asphaltic concrete; 4+ inches Aggregate base
11 rI;IIc;iI;:tGray Brown Silty fine Sand, mottled, loose-damp to 109 | 10
23 12| 7
5 ALLUVIUM: Light Gray fine Sand, trace medium to coarse |
13 Sand, loose to medium dense-damp 99 | 2
26 T 1oz 9
16 96 | 25
10 1 Gray Silty Clay, stiff-wet 1
Gray Brown Silty fine Sand, loose-wet
8 97 | 24
15 . Dark Gray Brown Silty Clay, trace Iron oxide staining, medium |
stiff-wet
Gray Brown fine Sandy Silt, trace Clay, little Iron oxide
staining, medium dense-wet
17 | 15 [LE[] 98 | 29
20 r b
12 | 25 || 1] ] 100 | 24
25 g - J
Gray fine Sandy Silt, little to some Clay, loose-wet
6 |15 103 | 22
36
Boring Terminated @ 30'



N SOUTHERN

Nt/ CALIFORNIA
NS GEOTECHNICAL

A California Corporation

BORING NO.
B-9

TBL 21G201-2.GPJ SOCALGEO.GDT 10/5/21

JOB NO.: 21G201-2 DRILLING DATE: 8/3/21 WATER DEPTH: 7 feet
PROJECT: Proposed C/lI Development DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 9 feet
LOCATION: Cypress, California LOGGED BY: Jamie Hayward READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz |9 > < SIS
i z ot S M »
ol |38 |2 DESCRIPTION G |wo wl c 2
Slwl ok |8 G [52 o gulizz &
o i w T a_|FWla |E |Z3|2uUW =
E o] 2 (X~ Qo ~loEl=rlorlo?|SE
n.EoO'-'—é >wi==z 2D S|lpe|l0z =
w209 : xQ|00|83|32|29|x3 o)
o |o| @ |ak| o SURFACE ELEVATION: --- MSL oL |=0|S35|ad|an|00 O
4+ inches Asphaltic concrete; 5+ inches Aggregate base
X 7 FILL: Gray Brown Silty fine Sand, loose-moist 9
FILL: Gray Brown to Light Gray Brown fine Sand, mottled,
12 medium dense-damp 4
5 .
ALLUVIUM: Light Gray fine Sand, trace medium Sand,
X 7 loose-wet = 30
Gray Brown fine Sandy Silt, little to some Clay, trace
9 Calcareous nodules, loose-wet 32
10 - B
Gray Brown Silty Clay, little Calcareous nodules, trace Iron
oxide staining, soft to medium stiff-wet
4 |15 36
15 - b
Gray Brown Silty fine Sand, trace medium to coarse Sand,
medium dense-wet
15 27
26
Boring Terminated @ 20'



N SOUTHERN
\ CALIFORNIA

-y
v GEOTECHNICAL

A California Corporation

BORING NO.
B-10

TBL 21G201-2.GPJ SOCALGEO.GDT 10/5/21

JOB NO.: 21G201-2 DRILLING DATE: 8/3/21 WATER DEPTH: 8.5 feet
PROJECT: Proposed C/lI Development DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 26 feet
LOCATION: Cypress, California LOGGED BY: Jamie Hayward READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= E |z Q > 3 S 3
i z o = = = = »
g4 [ 3] |2 DESCRIPTION 3 W wl E 2
Sluloly |8 & |52 o |QuizZz i
T |2 w I a_|FrWla |E |Z5|2UW s
E o] 2 (|X~ o ~loEl=rlorlo?|SE
n.EoO'-'—é >wi==z 2D S|lpe|l0z =
w |zl 9 oo . xQ/0G|02|32|2g|x0 5
o |o| @ |ak| o SURFACE ELEVATION: --- MSL oL |=0|S35|ad|an|00 O
Il 3: inches Asphaltic concrete; 5+ inches Aggregate base
7 I0]b EILL: Gray Brown Silty fine Sand, mottled, loose-moist 18
X FILL: Dark Gray Clayey fine Sand, mottled, loose-moist 14
5 FILL: Gray Brown Silty fine Sand, slightly mottled, loose-damp o
5 -
ALLUVIUM: Gray Brown fine Sand, trace Silt, 2-inch fine Sand
X 18 lense, medium dense-damp 7
Gray Brown Silty fine Sand, trace Iron oxide staining, medium=_
1 dense-wet 25
10 b
Gray fine Sand, little Silt, very loose to loose-wet
4 26
15 h
Gray Brown fine Sandy Silt, little Clay, loose-wet
8 |20 [|{]] 27
20 ThEE .
Gray to Gray Brown Interbedded fine Sand and Silty fine
Sand, loose-wet
8 27
25 b
Dark Gray Silty Clay, trace Calcareous nodules, stiff-wet
10 | 2.0 26
36
Boring Terminated @ 30'



N SOUTHERN

|
\\SoCa Geo

CALIFORNIA
? GEOTECHNICAL

A California Corporation

BORING NO.
B-11

JOB NO.: 21G201-2

PROJECT: Proposed C/lI Development
LOCATION: Cypress, California

DRILLING DATE: 8/3/21

LOGGED BY: Jamie Hayward

DRILLING METHOD: Hollow Stem Auger

WATER DEPTH: 7 feet
CAVE DEPTH: 14 feet
READING TAKEN: At Completion

TBL 21G201-2.GPJ SOCALGEO.GDT 10/5/21

FIELD RESULTS LABORATORY RESULTS
[ E |z Q > Q SIS
Lu z ] |8 i »
o |38 |2 DESCRIPTION G |wp wl 2
Slwl ok |8 G [52 o gulizz &
T | O ] T a EW|n £ P4 ol Z2W =
E o] 2 (X~ Qo ~loEl=rlorlo?|SE
n.EoO'-'—é >wi==z 2D = ng|l0z =
w (| 9|00 . xQ|0G|92|32|2Q|x0 o}
o |o| o |dt| o SURFACE ELEVATION: --- MSL G&|=0|35|ald|aw|00 O
4+ inches Asphaltic concrete; 5+ inches Aggregate base
22 FILL: Gray Brown Silty fine Sand, mottled, medium 16| 12
dense-moist
22 108 | 13
5 ALLUVIUM: Light Gray fine Sand, medium dense-damp |
28 95 | 4
Gray Brown fine Sandy Silt, little Iron oxide staining, =
7 loose-very moist to wet 92 | 32
Gray Brown fine Sand, trace Silt, loose-wet
13 103 | 23
10 B
Gray Brown Silty Clay, trace Calcareous nodules, loose-wet
8 |25 98 | 27
15 - b
Gray Brown Silty fine Sand, little Iron oxide staining, medium
dense-wet
18 109 | 20
26
Boring Terminated @ 20'



N SOUTHERN

Nt/ CALIFORNIA
NS GEOTECHNICAL

A California Corporation

BORING NO.
B-12

JOB NO.: 21G201-2

DRILLING DATE: 8/4/21

PROJECT: Proposed C/lI Development DRILLING METHOD: Hollow Stem Auger
LOCATION: Cypress, California

LOGGED BY: Jamie Hayward

WATER DEPTH: 9 feet
CAVE DEPTH: 16 feet
READING TAKEN: At Completion

TBL 21G201-2.GPJ SOCALGEO.GDT 10/5/21

FIELD RESULTS LABORATORY RESULTS
[ E |z Q > Q SIS
m z 9 B8 i »
ol |38 |2 DESCRIPTION G |wo wl c 2
Slwl ok |8 G [52 o gulizz &
T | O ] T a EW|n £ P4 ol Z2W =
E o] 2 (X~ Qo ~loEl=rlorlo?|SE
n.EoO'-'—é >wi==z 2D = ng|l0z =
wi<| 2 |o@w . xf|oo|C= SE|22/x05 Q
o |o| @ |ak| o SURFACE ELEVATION: --- MSL oL |=0|S35|ad|an|00 O
z%:41 5%+ inches Portland cement concrete
FILL: Gray Brown to Gray Silty fine Sand, trace Clay nodules,
29 slightly mottled, medium dense-moist 12 14
19 113 | 12
5 23 1101 10 1
ALLUVIUM: Light Gray fine Sand, medium dense-moist
25 98 | 5
Gray Brown Silty fine Sand, loose-wet =
9 100 | 23
10 R
Gray Brown Silty Clay, little fine Sand, little Iron oxide staining,
medium stiff-wet
11 96 | 25
15 - b
9 [ 1.0 96 | 29
26
Boring Terminated @ 20'



N SOUTHERN

Nt/ CALIFORNIA
NS GEOTECHNICAL

A California Corporation

BORING NO.
B-13

TBL 21G201-2.GPJ SOCALGEO.GDT 10/5/21

JOB NO.: 21G201-2 DRILLING DATE: 8/4/21 WATER DEPTH: 8.5 feet
PROJECT: Proposed C/lI Development DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 17 feet
LOCATION: Cypress, California LOGGED BY: Jamie Hayward READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
[ E |z Q > Q SIS
Lu z ] |8 i »
o |38 |2 DESCRIPTION G |wp wl 2
Sluloly |8 & |52 o |Qu|zz &
E g Y _| & a_|F8a |[E |Z6|2H s
E o] 2 (X~ Qo ~loEl=rlorlo?|SE
n.EoO'-'—é >wi==z 2D S|lpe|l0z =
w (| 9|00 . xQ|0G|92|32|2Q|x0 o}
o |o| @ |ak| o SURFACE ELEVATION: --- MSL G&|=0|35|ald|aw|00 O
: .1 6% inches Portland cement concrete
1 FILL: Gray Brown Silty fine Sand, trace medium Sand, trace 14
X 5 fine Gravel, 2-inch fine Sand lense, medium dense-moist
13 11
5 - .
FILL: Gray Brown Silty Clay, trace fine Sand, mottled, very
X 17 | 3.0 stiff-very moist 29
16 ALLUVIUM: Gray Silty fine Sand, medium dense-wet = -
10 E B
Gray fine Sandy Silt, loose-wet
5 30
15 r h T
Gray Silty Clay, little Calcareous nodules, trace Iron oxide
staining, medium stiff-wet
7 115 36
26
Boring Terminated @ 20'



N SOUTHERN

Nt/ CALIFORNIA
NS GEOTECHNICAL

A California Corporation

BORING NO.
B-14

JOB NO.: 21G201-2

PROJECT: Proposed C/lI Development
LOCATION: Cypress, California

DRILLING DATE: 8/3/21

LOGGED BY: Jamie Hayward

DRILLING METHOD: Hollow Stem Auger

WATER DEPTH: 5 feet
CAVE DEPTH: 14 feet
READING TAKEN: At Completion

TBL 21G201-2.GPJ SOCALGEO.GDT 10/5/21

FIELD RESULTS LABORATORY RESULTS
= Elz |9 > < SIS
m z 9 B8 S »
ol |38 |2 DESCRIPTION G |wo wl c 2
Sluloly |8 & |52 o |QuizZz i
o i w T a_|FWla |E |Z3|2uUW =
E o] 2 (X~ Qo ~loEl=rlorlo?|SE
n.EoO'-'—é >wi==z 2D = ng|l0z =
W< 3 |00 . xQ/0G|02|32|2g|x0 o
o |o| @ |ak| o SURFACE ELEVATION: --- MSL oL |=0|S35|ad|an|00 O
3+ inches Asphaltic concrete; 5+ inches Aggregate base
FILL: Gray Brown fine Sandy Clay, little Silt, medium
24 dense-moist 104\ 19
ALLUVIUM: Gray Brown Silty fine Sand, loose-moist
12 102 | 21
° " " 705 | 28 1
8 100 | 23
13 @ 9 feet, wet 97 | 23
10 B
11 95 | 23
15 h
18 @ 19 feet, little Clay 97 | 27
20 b
Gray Brown fine Sand, little Silt, little Iron oxide staining,
medium dense-wet
26 108 | 19
25 B
Gray Silty Clay, trace Iron oxide staining, medium stiff to
stiff-wet
12 | 1.5 99 | 25
36
Boring Terminated @ 30'



Depth (ft)

K Kehoe Testing and Engineering

‘l‘ 714-901-7270
E steve@kehoetesting.com
www.kehoetesting.com
Project: Southern California Geotechnical CPT-1
Location: 5665 Plaza Dr, Cypress, CA Total depth: 50.22 ft, Date: 4/2/2021
Cone resistance Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
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Tip resistance (tsf) Friction (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)
CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 4/5/2021, 3:00:09 PM 1

Project file: C:\CPT Project Data\SoCalGeo-Cypress4-21\CPT Report\Plots.cpt



Depth (ft)

714-901-7270
E steve@kehoetesting.com
www.kehoetesting.com

K Kehoe Testing and Engineering

Project: Southern California Geotechnical
Location: 5665 Plaza Dr, Cypress, CA

Total depth: 50.33 ft, Date: 4/2/2021

CPT-2
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This software is licensed to: Southern California Geotechnical CPT name: CPT-3

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
5.08 14.32 2.00 0.00 1.00 0.00 5.13 18.64 2.00 0.00 1.00 0.00
5.21 78.23 2.00 0.00 1.00 0.00 5.26 79.99 2.00 0.00 1.00 0.00
5.34 77.33 2.00 0.00 1.00 0.00 5.39 78.83 0.29 4.07 1.00 0.02
5.47 82.91 0.30 3.87 1.00 0.04 5.52 86.73 0.30 3.71 1.00 0.02
5.60 90.42 0.31 3.56 1.00 0.03 5.63 86.99 0.30 3.70 1.00 0.01
5.66 86.26 0.30 3.73 1.00 0.02 5.74 89.96 0.31 3.57 1.00 0.03
5.78 89.37 0.30 3.60 1.00 0.02 5.85 90.24 0.31 3.56 1.00 0.03
5.94 92.72 0.31 3.47 1.00 0.04 6.00 94.94 0.32 3.39 1.00 0.02
6.06 96.33 0.32 3.34 1.00 0.02 6.10 96.73 2.00 0.00 1.00 0.00
6.20 95.72 2.00 0.00 1.00 0.00 6.26 94.21 2.00 0.00 1.00 0.00
6.32 93.48 2.00 0.00 1.00 0.00 6.37 92.62 2.00 0.00 1.00 0.00
6.46 30.03 2.00 0.00 1.00 0.00 6.51 28.92 2.00 0.00 1.00 0.00
6.63 27.10 2.00 0.00 1.00 0.00 6.69 25.03 2.00 0.00 1.00 0.00
6.76 25.03 2.00 0.00 1.00 0.00 6.81 25.03 2.00 0.00 1.00 0.00
6.86 25.02 2.00 0.00 1.00 0.00 6.94 25.12 2.00 0.00 1.00 0.00
7.00 25.65 2.00 0.00 1.00 0.00 7.08 25.53 2.00 0.00 1.00 0.00
7.11 20.81 2.00 0.00 1.00 0.00 7.18 22.94 2.00 0.00 1.00 0.00
7.22 21.07 2.00 0.00 1.00 0.00 7.34 16.86 2.00 0.00 1.00 0.00
7.40 14.70 2.00 0.00 1.00 0.00 7.46 14.24 2.00 0.00 1.00 0.00
7.52 14.44 2.00 0.00 1.00 0.00 7.58 14.26 2.00 0.00 1.00 0.00
7.65 16.27 2.00 0.00 1.00 0.00 7.71 20.70 2.00 0.00 1.00 0.00
7.78 82.19 2.00 0.00 1.00 0.00 7.82 85.67 2.00 0.00 1.00 0.00
7.90 87.69 0.26 3.67 1.00 0.03 7.96 89.17 0.26 3.61 1.00 0.03
8.02 90.93 0.27 3.54 1.00 0.03 8.10 90.57 0.27 3.55 1.00 0.03
8.16 93.38 0.27 3.44 1.00 0.02 8.24 93.09 0.27 3.45 1.00 0.04
8.30 92.01 0.27 3.50 1.00 0.03 8.38 91.63 0.26 3.51 1.00 0.03
8.42 93.07 0.27 3.46 1.00 0.02 8.49 28.41 2.00 0.00 1.00 0.00
8.55 92.70 0.27 3.47 1.00 0.02 8.61 97.42 0.28 3.30 1.00 0.02
8.68 95.52 0.27 3.37 1.00 0.03 8.73 89.95 2.00 0.00 1.00 0.00
8.81 90.81 2.00 0.00 1.00 0.00 8.86 92.94 2.00 0.00 1.00 0.00
8.99 101.32 2.00 0.00 1.00 0.00 9.04 104.31 2.00 0.00 1.00 0.00
9.12 107.93 0.31 2.97 1.00 0.03 9.26 110.49 2.00 0.00 1.00 0.00
9.30 110.83 2.00 0.00 1.00 0.00 9.34 106.11 2.00 0.00 1.00 0.00
9.39 105.16 2.00 0.00 1.00 0.00 9.48 103.56 2.00 0.00 1.00 0.00
9.55 102.12 2.00 0.00 1.00 0.00 9.60 98.25 2.00 0.00 1.00 0.00
9.68 91.59 2.00 0.00 1.00 0.00 9.74 25.76 2.00 0.00 1.00 0.00
9.79 77.04 0.22 4.16 1.00 0.03 9.87 16.20 2.00 0.00 1.00 0.00
9.92 13.25 2.00 0.00 1.00 0.00 10.00 16.48 2.00 0.00 1.00 0.00

10.06 16.79 2.00 0.00 1.00 0.00 10.14 89.39 2.00 0.00 1.00 0.00

10.18 97.85 2.00 0.00 1.00 0.00 10.26 111.15 2.00 0.00 1.00 0.00

10.31 117.03 2.00 0.00 1.00 0.00 10.37 122.45 2.00 0.00 1.00 0.00

10.47 125.88 0.38 2.52 1.00 0.03 10.51 127.16 0.38 2.49 1.00 0.01

10.62 129.94 0.40 2.44 1.00 0.03 10.67 132.38 0.42 2.39 1.00 0.01

10.75 134.57 0.44 2.34 1.00 0.02 10.80 135.98 0.45 2.32 1.00 0.01

10.87 137.42 0.46 2.29 1.00 0.02 10.93 138.30 0.47 2.27 1.00 0.02

11.02 138.91 0.47 2.26 1.00 0.02 11.07 139.13 0.47 2.26 1.00 0.01

11.14 139.18 0.47 2.26 1.00 0.02 11.20 139.11 0.47 2.26 1.00 0.02

11.25 137.96 0.46 2.28 1.00 0.01 11.32 135.28 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-3

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
11.38 131.13 2.00 0.00 1.00 0.00 11.45 125.66 2.00 0.00 1.00 0.00
11.51 119.90 2.00 0.00 1.00 0.00 11.57 112.76 2.00 0.00 1.00 0.00
11.64 104.75 2.00 0.00 1.00 0.00 11.71 97.93 2.00 0.00 1.00 0.00
11.77 92.80 2.00 0.00 1.00 0.00 11.90 87.07 2.00 0.00 1.00 0.00
11.95 86.15 2.00 0.00 1.00 0.00 12.03 85.71 0.22 3.75 1.00 0.03
12.09 85.07 0.22 3.78 1.00 0.03 12.16 83.90 0.21 3.83 1.00 0.03
12.21 24.43 2.00 0.00 1.00 0.00 12.28 23.21 2.00 0.00 1.00 0.00
12.34 22.10 2.00 0.00 1.00 0.00 12.42 21.74 2.00 0.00 1.00 0.00
12.47 21.71 2.00 0.00 1.00 0.00 12.54 22.53 2.00 0.00 1.00 0.00
12.60 23.45 2.00 0.00 1.00 0.00 12.67 24.37 2.00 0.00 1.00 0.00
12.74 25.09 2.00 0.00 1.00 0.00 12.80 82.25 0.21 3.90 1.00 0.03
12.87 24.18 2.00 0.00 1.00 0.00 12.92 24.24 2.00 0.00 1.00 0.00
12.99 26.20 2.00 0.00 1.00 0.00 13.02 24.48 2.00 0.00 1.00 0.00
13.09 30.99 2.00 0.00 1.00 0.00 13.13 95.94 0.24 3.35 1.00 0.02
13.23 36.90 2.00 0.00 1.00 0.00 13.26 36.87 2.00 0.00 1.00 0.00
13.36 37.89 2.00 0.00 1.00 0.00 13.40 100.99 0.25 3.18 1.00 0.02
13.49 100.85 0.25 3.19 1.00 0.03 13.54 98.88 0.24 3.25 1.00 0.02
13.60 34.10 2.00 0.00 1.00 0.00 13.65 29.88 2.00 0.00 1.00 0.00
13.75 21.25 2.00 0.00 1.00 0.00 13.79 18.00 2.00 0.00 1.00 0.00
13.89 14.07 2.00 0.00 1.00 0.00 13.93 13.32 2.00 0.00 1.00 0.00
13.98 11.93 2.00 0.00 1.00 0.00 14.11 11.38 2.00 0.00 1.00 0.00
14.15 11.15 2.00 0.00 1.00 0.00 14.20 11.04 2.00 0.00 1.00 0.00
14.27 10.48 2.00 0.00 1.00 0.00 14.33 10.47 2.00 0.00 1.00 0.00
14.38 10.46 2.00 0.00 1.00 0.00 14.46 10.40 2.00 0.00 1.00 0.00
14.54 10.33 2.00 0.00 1.00 0.00 14.59 10.21 2.00 0.00 1.00 0.00
14.66 10.09 2.00 0.00 1.00 0.00 14.78 9.34 2.00 0.00 1.00 0.00
14.85 9.22 2.00 0.00 1.00 0.00 14.91 9.11 2.00 0.00 1.00 0.00
14.99 9.10 2.00 0.00 1.00 0.00 15.04 9.09 2.00 0.00 1.00 0.00
15.12 9.39 2.00 0.00 1.00 0.00 15.17 9.90 2.00 0.00 1.00 0.00
15.23 10.52 2.00 0.00 1.00 0.00 15.30 10.92 2.00 0.00 1.00 0.00
15.34 10.91 2.00 0.00 1.00 0.00 15.48 10.06 2.00 0.00 1.00 0.00
15.54 9.53 2.00 0.00 1.00 0.00 15.61 9.09 2.00 0.00 1.00 0.00
15.66 8.77 2.00 0.00 1.00 0.00 15.73 8.67 2.00 0.00 1.00 0.00
15.78 8.97 2.00 0.00 1.00 0.00 15.97 10.09 2.00 0.00 1.00 0.00
16.02 10.08 2.00 0.00 1.00 0.00 16.03 10.08 2.00 0.00 1.00 0.00
16.11 10.07 2.00 0.00 1.00 0.00 16.14 10.26 2.00 0.00 1.00 0.00
16.29 9.10 2.00 0.00 1.00 0.00 16.33 8.79 2.00 0.00 1.00 0.00
16.45 8.77 2.00 0.00 1.00 0.00 16.49 8.76 2.00 0.00 1.00 0.00
16.56 8.75 2.00 0.00 1.00 0.00 16.63 9.36 2.00 0.00 1.00 0.00
16.67 10.37 2.00 0.00 1.00 0.00 16.75 11.58 2.00 0.00 1.00 0.00
16.80 13.19 2.00 0.00 1.00 0.00 16.87 14.97 2.00 0.00 1.00 0.00
16.93 16.56 2.00 0.00 1.00 0.00 16.99 18.44 2.00 0.00 1.00 0.00
17.06 21.39 2.00 0.00 1.00 0.00 17.11 24.82 2.00 0.00 1.00 0.00
17.18 27.81 2.00 0.00 1.00 0.00 17.24 27.68 2.00 0.00 1.00 0.00
17.30 23.65 2.00 0.00 1.00 0.00 17.37 19.09 2.00 0.00 1.00 0.00
17.43 16.20 2.00 0.00 1.00 0.00 17.51 14.19 2.00 0.00 1.00 0.00
17.64 13.35 2.00 0.00 1.00 0.00 17.68 13.34 2.00 0.00 1.00 0.00
17.75 17.48 2.00 0.00 1.00 0.00 17.82 19.22 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-3

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
17.88 19.10 2.00 0.00 1.00 0.00 17.94 18.48 2.00 0.00 1.00 0.00
17.99 18.46 2.00 0.00 1.00 0.00 18.08 20.57 2.00 0.00 1.00 0.00
18.12 24.62 2.00 0.00 1.00 0.00 18.21 31.00 2.00 0.00 1.00 0.00
18.26 101.50 2.00 0.00 1.00 0.00 18.32 111.11 2.00 0.00 1.00 0.00
18.39 109.37 2.00 0.00 1.00 0.00 18.44 107.67 2.00 0.00 1.00 0.00
18.52 106.43 2.00 0.00 1.00 0.00 18.57 107.18 0.24 2.99 1.00 0.02
18.62 108.53 0.25 2.95 1.00 0.02 18.64 105.72 0.24 3.03 1.00 0.01
18.74 103.46 0.23 3.10 1.00 0.04 18.78 99.55 2.00 0.00 1.00 0.00
18.88 91.80 2.00 0.00 1.00 0.00 18.92 87.95 2.00 0.00 1.00 0.00
19.05 81.45 2.00 0.00 1.00 0.00 19.15 74.45 2.00 0.00 1.00 0.00
19.22 15.21 2.00 0.00 1.00 0.00 19.27 12.38 2.00 0.00 1.00 0.00
19.34 10.42 2.00 0.00 1.00 0.00 19.40 8.95 2.00 0.00 1.00 0.00
19.46 8.07 2.00 0.00 1.00 0.00 19.53 7.19 2.00 0.00 1.00 0.00
19.59 7.56 2.00 0.00 1.00 0.00 19.66 7.66 2.00 0.00 1.00 0.00
19.71 7.07 2.00 0.00 1.00 0.00 19.79 6.87 2.00 0.00 1.00 0.00
19.84 6.87 2.00 0.00 1.00 0.00 19.91 6.66 2.00 0.00 1.00 0.00
19.98 7.23 2.00 0.00 1.00 0.00 20.03 7.62 2.00 0.00 1.00 0.00
20.11 8.00 2.00 0.00 1.00 0.00 20.21 8.28 2.00 0.00 1.00 0.00
20.28 8.66 2.00 0.00 1.00 0.00 20.34 9.04 2.00 0.00 1.00 0.00
20.40 9.51 2.00 0.00 1.00 0.00 20.46 10.07 2.00 0.00 1.00 0.00
20.52 11.03 2.00 0.00 1.00 0.00 20.58 11.96 2.00 0.00 1.00 0.00
20.64 13.66 2.00 0.00 1.00 0.00 20.69 15.73 2.00 0.00 1.00 0.00
20.76 17.59 2.00 0.00 1.00 0.00 20.81 19.26 2.00 0.00 1.00 0.00
20.88 21.01 2.00 0.00 1.00 0.00 20.94 23.05 2.00 0.00 1.00 0.00
21.05 31.05 2.00 0.00 1.00 0.00 21.17 105.87 2.00 0.00 1.00 0.00
21.23 112.53 2.00 0.00 1.00 0.00 21.30 116.08 2.00 0.00 1.00 0.00
21.35 119.20 2.00 0.00 1.00 0.00 21.43 117.81 2.00 0.00 1.00 0.00
21.48 115.02 2.00 0.00 1.00 0.00 21.53 119.31 0.28 2.67 1.00 0.02
21.61 125.14 0.30 2.54 1.00 0.02 21.65 127.16 0.31 2.49 1.00 0.01
21.71 126.14 0.31 2.52 1.00 0.02 21.72 118.46 0.27 2.69 1.00 0.00
21.83 121.10 0.28 2.63 1.00 0.04 21.91 120.01 0.28 2.65 1.00 0.02
21.96 120.83 0.28 2.64 1.00 0.02 22.01 122.26 0.29 2.60 1.00 0.02
22.09 124.79 0.30 2.55 1.00 0.02 22.14 126.09 0.31 2.52 1.00 0.01
22.21 127.24 0.31 2.49 1.00 0.02 22.27 125.56 0.30 2.53 1.00 0.02
22.34 120.55 0.28 2.64 1.00 0.02 22.40 115.34 0.26 2.77 1.00 0.02
22.46 110.97 0.25 2.88 1.00 0.02 22.53 106.26 0.23 3.02 1.00 0.02
22.58 101.24 0.22 3.17 1.00 0.02 22.71 100.35 0.22 3.20 1.00 0.05
22.76 101.55 0.22 3.16 1.00 0.02 22.89 100.77 2.00 0.00 1.00 0.00
22.95 103.87 2.00 0.00 1.00 0.00 23.02 111.65 2.00 0.00 1.00 0.00
23.07 115.93 2.00 0.00 1.00 0.00 23.16 118.24 2.00 0.00 1.00 0.00
23.21 117.89 2.00 0.00 1.00 0.00 23.28 116.28 2.00 0.00 1.00 0.00
23.34 112.76 2.00 0.00 1.00 0.00 23.42 106.74 2.00 0.00 1.00 0.00
23.46 99.49 2.00 0.00 1.00 0.00 23.53 92.59 2.00 0.00 1.00 0.00
23.59 27.15 2.00 0.00 1.00 0.00 23.68 23.91 2.00 0.00 1.00 0.00
23.73 20.76 2.00 0.00 1.00 0.00 23.79 17.36 2.00 0.00 1.00 0.00
23.86 14.74 2.00 0.00 1.00 0.00 23.91 13.47 2.00 0.00 1.00 0.00
23.99 13.37 2.00 0.00 1.00 0.00 24.05 12.99 2.00 0.00 1.00 0.00
24.10 12.54 2.00 0.00 1.00 0.00 24.17 11.54 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-3

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
24.24 10.99 2.00 0.00 1.00 0.00 24.30 10.53 2.00 0.00 1.00 0.00
24.36 10.26 2.00 0.00 1.00 0.00 24.44 9.89 2.00 0.00 1.00 0.00
24.51 9.34 2.00 0.00 1.00 0.00 24.56 8.97 2.00 0.00 1.00 0.00
24.62 8.79 2.00 0.00 1.00 0.00 24.69 8.88 2.00 0.00 1.00 0.00
24.74 9.05 2.00 0.00 1.00 0.00 24.82 9.48 2.00 0.00 1.00 0.00
24.87 9.74 2.00 0.00 1.00 0.00 24.95 9.91 2.00 0.00 1.00 0.00
25.01 9.99 2.00 0.00 1.00 0.00 25.08 10.24 2.00 0.00 1.00 0.00
25.14 10.76 2.00 0.00 1.00 0.00 25.20 10.85 2.00 0.00 1.00 0.00
25.27 10.48 2.00 0.00 1.00 0.00 25.32 10.03 2.00 0.00 1.00 0.00
25.40 10.29 2.00 0.00 1.00 0.00 25.45 10.98 2.00 0.00 1.00 0.00
25.53 12.82 2.00 0.00 1.00 0.00 25.58 14.91 2.00 0.00 1.00 0.00
25.60 12.28 2.00 0.00 1.00 0.00 25.67 85.24 2.00 0.00 1.00 0.00
25.74 90.68 2.00 0.00 1.00 0.00 25.82 99.34 2.00 0.00 1.00 0.00
25.87 104.02 2.00 0.00 1.00 0.00 25.94 104.57 2.00 0.00 1.00 0.00
26.01 94.24 2.00 0.00 1.00 0.00 26.05 94.80 2.00 0.00 1.00 0.00
26.12 96.32 0.20 3.34 1.00 0.03 26.18 97.95 0.21 3.28 1.00 0.02
26.28 103.31 0.22 3.11 1.00 0.03 26.31 105.45 0.22 3.04 1.00 0.01
26.40 109.29 0.23 2.93 1.00 0.03 26.48 109.74 0.24 2.92 1.00 0.03
26.53 108.64 0.23 2.95 1.00 0.02 26.59 107.68 0.23 2.98 1.00 0.02
26.66 106.63 0.23 3.01 1.00 0.03 26.78 104.54 0.22 3.07 1.00 0.04
26.83 105.30 0.22 3.05 1.00 0.02 26.90 106.02 0.23 3.03 1.00 0.03
26.98 104.20 2.00 0.00 1.00 0.00 27.03 105.63 2.00 0.00 1.00 0.00
27.10 106.68 2.00 0.00 1.00 0.00 27.15 106.19 2.00 0.00 1.00 0.00
27.22 104.47 2.00 0.00 1.00 0.00 27.28 102.22 2.00 0.00 1.00 0.00
27.33 97.79 2.00 0.00 1.00 0.00 27.42 92.98 2.00 0.00 1.00 0.00
27.46 27.82 2.00 0.00 1.00 0.00 27.55 22.19 2.00 0.00 1.00 0.00
27.60 18.27 2.00 0.00 1.00 0.00 27.67 15.36 2.00 0.00 1.00 0.00
27.73 13.05 2.00 0.00 1.00 0.00 27.85 10.22 2.00 0.00 1.00 0.00
27.91 9.37 2.00 0.00 1.00 0.00 27.99 8.94 2.00 0.00 1.00 0.00
28.04 8.75 2.00 0.00 1.00 0.00 28.10 8.75 2.00 0.00 1.00 0.00
28.17 8.58 2.00 0.00 1.00 0.00 28.24 8.06 2.00 0.00 1.00 0.00
28.30 7.80 2.00 0.00 1.00 0.00 28.37 7.63 2.00 0.00 1.00 0.00
28.43 7.62 2.00 0.00 1.00 0.00 28.45 7.66 2.00 0.00 1.00 0.00
28.50 7.69 2.00 0.00 1.00 0.00 28.55 7.94 2.00 0.00 1.00 0.00
28.63 8.02 2.00 0.00 1.00 0.00 28.68 8.27 2.00 0.00 1.00 0.00
28.78 8.76 2.00 0.00 1.00 0.00 28.84 8.84 2.00 0.00 1.00 0.00
28.89 9.00 2.00 0.00 1.00 0.00 28.94 9.25 2.00 0.00 1.00 0.00
29.03 9.49 2.00 0.00 1.00 0.00 29.10 9.39 2.00 0.00 1.00 0.00
29.14 9.31 2.00 0.00 1.00 0.00 29.20 9.13 2.00 0.00 1.00 0.00
29.30 8.95 2.00 0.00 1.00 0.00 29.40 8.69 2.00 0.00 1.00 0.00
29.46 8.52 2.00 0.00 1.00 0.00 29.52 8.76 2.00 0.00 1.00 0.00
29.56 8.76 2.00 0.00 1.00 0.00 29.61 8.92 2.00 0.00 1.00 0.00
29.67 9.32 2.00 0.00 1.00 0.00 29.73 9.98 2.00 0.00 1.00 0.00
29.83 10.80 2.00 0.00 1.00 0.00 29.88 11.54 2.00 0.00 1.00 0.00
30.01 12.51 2.00 0.00 1.00 0.00 30.05 12.75 2.00 0.00 1.00 0.00
30.09 12.99 2.00 0.00 1.00 0.00 30.14 13.06 2.00 0.00 1.00 0.00
30.21 12.64 2.00 0.00 1.00 0.00 30.27 12.62 2.00 0.00 1.00 0.00
30.36 12.61 2.00 0.00 1.00 0.00 30.42 12.60 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-3

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
30.47 12.83 2.00 0.00 1.00 0.00 30.53 13.16 2.00 0.00 1.00 0.00
30.58 13.15 2.00 0.00 1.00 0.00 30.67 12.64 2.00 0.00 1.00 0.00
30.74 12.13 2.00 0.00 1.00 0.00 30.79 11.95 2.00 0.00 1.00 0.00
30.85 11.70 2.00 0.00 1.00 0.00 30.91 11.28 2.00 0.00 1.00 0.00
30.98 10.62 2.00 0.00 1.00 0.00 31.10 9.71 2.00 0.00 1.00 0.00
31.23 8.96 2.00 0.00 1.00 0.00 31.28 8.63 2.00 0.00 1.00 0.00
31.34 8.38 2.00 0.00 1.00 0.00 31.37 8.37 2.00 0.00 1.00 0.00
31.37 8.37 2.00 0.00 1.00 0.00 31.46 8.36 2.00 0.00 1.00 0.00
31.51 8.12 2.00 0.00 1.00 0.00 31.60 7.86 2.00 0.00 1.00 0.00
31.65 8.03 2.00 0.00 1.00 0.00 31.74 8.02 2.00 0.00 1.00 0.00
31.82 8.01 2.00 0.00 1.00 0.00 31.86 8.01 2.00 0.00 1.00 0.00
31.91 7.84 2.00 0.00 1.00 0.00 31.99 7.83 2.00 0.00 1.00 0.00
32.04 8.07 2.00 0.00 1.00 0.00 32.16 7.81 2.00 0.00 1.00 0.00
32.18 7.57 2.00 0.00 1.00 0.00 32.23 7.81 2.00 0.00 1.00 0.00
32.31 7.80 2.00 0.00 1.00 0.00 32.35 7.72 2.00 0.00 1.00 0.00
32.44 7.55 2.00 0.00 1.00 0.00 32.53 7.54 2.00 0.00 1.00 0.00
32.57 7.62 2.00 0.00 1.00 0.00 32.62 7.46 2.00 0.00 1.00 0.00
32.69 7.69 2.00 0.00 1.00 0.00 32.75 8.00 2.00 0.00 1.00 0.00
32.83 8.71 2.00 0.00 1.00 0.00 32.92 9.82 2.00 0.00 1.00 0.00
32.97 10.29 2.00 0.00 1.00 0.00 33.01 10.53 2.00 0.00 1.00 0.00
33.10 10.84 2.00 0.00 1.00 0.00 33.14 11.07 2.00 0.00 1.00 0.00
33.23 10.26 2.00 0.00 1.00 0.00 33.28 9.78 2.00 0.00 1.00 0.00
33.34 9.29 2.00 0.00 1.00 0.00 33.43 9.21 2.00 0.00 1.00 0.00
33.50 9.20 2.00 0.00 1.00 0.00 33.54 9.51 2.00 0.00 1.00 0.00
33.64 10.29 2.00 0.00 1.00 0.00 33.70 10.28 2.00 0.00 1.00 0.00
33.76 10.43 2.00 0.00 1.00 0.00 33.80 10.59 2.00 0.00 1.00 0.00
33.86 10.90 2.00 0.00 1.00 0.00 33.98 10.88 2.00 0.00 1.00 0.00
34.04 9.85 2.00 0.00 1.00 0.00 34.08 11.66 2.00 0.00 1.00 0.00
34.17 10.14 2.00 0.00 1.00 0.00 34.21 8.88 2.00 0.00 1.00 0.00
34.26 8.88 2.00 0.00 1.00 0.00 34.39 8.86 2.00 0.00 1.00 0.00
34.43 8.86 2.00 0.00 1.00 0.00 34.48 9.01 2.00 0.00 1.00 0.00
34.53 8.85 2.00 0.00 1.00 0.00 34.58 8.69 2.00 0.00 1.00 0.00
34.65 8.83 2.00 0.00 1.00 0.00 34.74 9.13 2.00 0.00 1.00 0.00
34.78 9.36 2.00 0.00 1.00 0.00 34.87 9.90 2.00 0.00 1.00 0.00
34.92 9.90 2.00 0.00 1.00 0.00 35.00 10.59 2.00 0.00 1.00 0.00
35.05 11.13 2.00 0.00 1.00 0.00 35.12 12.14 2.00 0.00 1.00 0.00
35.18 12.98 2.00 0.00 1.00 0.00 35.27 14.61 2.00 0.00 1.00 0.00
35.31 15.46 2.00 0.00 1.00 0.00 35.40 15.99 2.00 0.00 1.00 0.00
35.44 16.05 2.00 0.00 1.00 0.00 35.58 17.19 2.00 0.00 1.00 0.00
35.62 18.04 2.00 0.00 1.00 0.00 35.72 19.73 2.00 0.00 1.00 0.00
35.76 20.58 2.00 0.00 1.00 0.00 35.81 21.27 2.00 0.00 1.00 0.00
35.84 22.34 2.00 0.00 1.00 0.00 35.90 23.26 2.00 0.00 1.00 0.00
35.98 24.95 2.00 0.00 1.00 0.00 36.04 25.39 2.00 0.00 1.00 0.00
36.09 25.61 2.00 0.00 1.00 0.00 36.24 25.64 2.00 0.00 1.00 0.00
36.28 26.01 2.00 0.00 1.00 0.00 36.33 27.78 2.00 0.00 1.00 0.00
36.39 3141 2.00 0.00 1.00 0.00 36.46 37.05 2.00 0.00 1.00 0.00
36.51 43.11 2.00 0.00 1.00 0.00 36.57 46.36 2.00 0.00 1.00 0.00
36.64 47.34 2.00 0.00 1.00 0.00 36.68 47.31 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-3

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
36.76 48.29 2.00 0.00 1.00 0.00 36.81 52.80 2.00 0.00 1.00 0.00
36.99 138.91 2.00 0.00 1.00 0.00 37.07 148.14 2.00 0.00 1.00 0.00
37.13 145.32 2.00 0.00 1.00 0.00 37.18 144.61 2.00 0.00 1.00 0.00
37.21 144.50 0.42 2.16 1.00 0.01 37.32 151.33 0.50 2.05 1.00 0.03
37.39 157.60 0.59 1.87 1.00 0.02 37.44 161.86 0.68 1.62 1.00 0.01
37.48 165.79 0.77 1.31 1.00 0.01 37.57 172.11 0.96 0.83 1.00 0.01
37.61 175.56 1.10 0.62 1.00 0.00 37.67 179.85 1.32 0.39 1.00 0.00
37.75 182.99 1.52 0.24 1.00 0.00 37.81 183.31 1.54 0.23 1.00 0.00
37.88 182.57 1.49 0.26 1.00 0.00 37.94 180.48 1.36 0.36 1.00 0.00
38.02 178.11 1.23 0.48 1.00 0.00 38.07 176.50 1.15 0.57 1.00 0.00
38.14 175.30 1.09 0.63 1.00 0.01 38.23 175.29 1.09 0.64 1.00 0.01
38.28 175.90 1.12 0.60 1.00 0.00 38.34 178.49 1.25 0.46 1.00 0.00
38.39 185.18 1.68 0.15 1.00 0.00 38.45 193.16 2.00 0.00 1.00 0.00
38.52 200.34 2.00 0.00 1.00 0.00 38.59 206.16 2.00 0.00 1.00 0.00
38.67 209.39 2.00 0.00 1.00 0.00 38.72 209.46 2.00 0.00 1.00 0.00
38.81 210.19 2.00 0.00 1.00 0.00 38.85 210.59 2.00 0.00 1.00 0.00
38.97 215.89 2.00 0.00 1.00 0.00 39.03 219.04 2.00 0.00 1.00 0.00
39.11 222.46 2.00 0.00 1.00 0.00 39.16 224.84 2.00 0.00 1.00 0.00
39.23 226.74 2.00 0.00 1.00 0.00 39.29 227.94 2.00 0.00 1.00 0.00
39.36 228.87 2.00 0.00 1.00 0.00 39.42 229.16 2.00 0.00 1.00 0.00
39.47 228.82 2.00 0.00 1.00 0.00 39.55 226.80 2.00 0.00 1.00 0.00
39.60 223.70 2.00 0.00 1.00 0.00 39.64 202.56 2.00 0.00 1.00 0.00
39.71 207.78 2.00 0.00 1.00 0.00 39.81 203.83 2.00 0.00 1.00 0.00
39.86 200.69 2.00 0.00 1.00 0.00 39.90 199.22 2.00 0.00 1.00 0.00
39.99 193.97 2.00 0.00 1.00 0.00 40.03 192.65 2.00 0.00 1.00 0.00
40.12 189.03 2.00 0.00 1.00 0.00 40.16 186.93 1.83 0.07 1.00 0.00
40.25 182.20 1.47 0.28 1.00 0.00 40.29 180.93 1.39 0.34 1.00 0.00
40.39 177.01 1.17 0.53 1.00 0.01 40.45 176.99 1.17 0.54 1.00 0.00
40.52 177.36 1.19 0.52 1.00 0.00 40.56 178.24 1.24 0.47 1.00 0.00
40.66 180.94 1.39 0.34 1.00 0.00 40.70 182.00 1.46 0.29 1.00 0.00
40.78 184.50 1.63 0.17 1.00 0.00 40.83 186.26 1.77 0.10 1.00 0.00
40.89 188.16 1.93 0.03 1.00 0.00 40.96 189.17 2.00 0.00 1.00 0.00
41.05 189.02 2.00 0.00 1.00 0.00 41.09 189.02 2.00 0.00 1.00 0.00
41.16 189.38 2.00 0.00 1.00 0.00 41.22 189.28 2.00 0.00 1.00 0.00
41.29 190.28 2.00 0.00 1.00 0.00 41.34 191.49 2.00 0.00 1.00 0.00
41.44 193.26 2.00 0.00 1.00 0.00 41.49 193.82 2.00 0.00 1.00 0.00
41.58 193.94 2.00 0.00 1.00 0.00 41.63 194.02 2.00 0.00 1.00 0.00
41.69 193.84 2.00 0.00 1.00 0.00 41.74 193.91 2.00 0.00 1.00 0.00
41.91 187.75 1.90 0.04 1.00 0.00 41.96 183.09 1.53 0.23 1.00 0.00
42.02 177.26 1.19 0.52 1.00 0.00 42.07 172.86 1.00 0.77 1.00 0.01
42.13 169.20 0.87 1.02 1.00 0.01 42.19 167.28 0.82 1.17 1.00 0.01
42.25 166.95 0.81 1.19 1.00 0.01 42.33 167.78 0.83 1.13 1.00 0.01
42.43 171.52 0.95 0.86 1.00 0.01 42.47 170.62 0.92 0.92 1.00 0.00
42.56 169.79 0.89 0.97 1.00 0.01 42.60 169.58 0.89 0.99 1.00 0.00
42.66 167.75 0.83 1.13 1.00 0.01 42.73 164.39 0.74 1.42 1.00 0.01
42.81 162.85 0.71 1.57 1.00 0.01 42.86 161.50 0.68 1.64 1.00 0.01
42.95 162.47 0.70 1.59 1.00 0.02 42.99 166.20 0.79 1.25 1.00 0.01
43.08 176.38 1.15 0.56 1.00 0.01 43.17 185.31 1.70 0.14 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-3

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
43.22 188.75 1.99 0.00 1.00 0.00 43.26 191.41 2.00 0.00 1.00 0.00
43.34 183.52 1.56 0.21 1.00 0.00 43.39 183.72 1.58 0.20 1.00 0.00
43.48 182.59 1.50 0.26 1.00 0.00 43.51 183.80 1.58 0.20 1.00 0.00
43.59 184.53 1.64 0.17 1.00 0.00 43.65 186.58 1.80 0.08 1.00 0.00
43.72 190.64 2.00 0.00 1.00 0.00 43.79 192.86 2.00 0.00 1.00 0.00
43.88 193.56 2.00 0.00 1.00 0.00 43.91 192.64 2.00 0.00 1.00 0.00
44.00 189.42 2.00 0.00 1.00 0.00 44.04 186.30 1.78 0.09 1.00 0.00
44.14 178.42 1.25 0.45 1.00 0.01 44.18 174.96 1.09 0.64 1.00 0.00
44.23 171.17 0.94 0.87 1.00 0.01 44.32 167.06 0.81 1.17 1.00 0.01
44.36 165.94 0.78 1.27 1.00 0.01 44.45 165.80 0.78 1.28 1.00 0.01
44.52 161.61 0.68 1.63 1.00 0.01 44.58 165.46 0.77 1.31 1.00 0.01
44.63 167.51 0.83 1.14 1.00 0.01 44.70 167.40 0.82 1.15 1.00 0.01
44.76 166.84 0.81 1.19 1.00 0.01 44.85 155.75 0.57 1.99 1.00 0.02
44.89 165.88 0.78 1.27 1.00 0.00 44.98 161.82 0.69 1.62 1.00 0.02
45.03 167.44 0.83 1.14 1.00 0.01 45.11 177.73 1.22 0.49 1.00 0.00
45.15 181.93 1.46 0.28 1.00 0.00 45.26 194.65 2.00 0.00 1.00 0.00
45.31 198.06 2.00 0.00 1.00 0.00 45.35 199.75 2.00 0.00 1.00 0.00
45.41 199.81 2.00 0.00 1.00 0.00 45.47 197.14 2.00 0.00 1.00 0.00
45.55 193.21 2.00 0.00 1.00 0.00 45.64 188.68 1.99 0.00 1.00 0.00
45.68 187.02 1.85 0.06 1.00 0.00 45.74 184.25 1.62 0.18 1.00 0.00
45.83 180.04 1.35 0.37 1.00 0.00 45.87 177.14 1.19 0.52 1.00 0.00
45.95 172.31 0.99 0.79 1.00 0.01 46.08 158.96 0.63 1.79 1.00 0.03
46.13 156.38 0.59 1.95 1.00 0.01 46.18 153.87 2.00 0.00 1.00 0.00
46.22 154.76 2.00 0.00 1.00 0.00 46.27 155.23 2.00 0.00 1.00 0.00
46.34 154.98 2.00 0.00 1.00 0.00 46.43 150.76 2.00 0.00 1.00 0.00
46.52 140.05 2.00 0.00 1.00 0.00 46.57 124.94 2.00 0.00 1.00 0.00
46.64 108.85 2.00 0.00 1.00 0.00 46.70 34.41 2.00 0.00 1.00 0.00
46.77 27.98 2.00 0.00 1.00 0.00 46.83 26.86 2.00 0.00 1.00 0.00
46.90 28.09 2.00 0.00 1.00 0.00 46.94 25.66 2.00 0.00 1.00 0.00
47.01 30.90 2.00 0.00 1.00 0.00 47.05 31.66 2.00 0.00 1.00 0.00
47.14 31.70 2.00 0.00 1.00 0.00 47.19 28.91 2.00 0.00 1.00 0.00
47.27 26.81 2.00 0.00 1.00 0.00 47.33 28.97 2.00 0.00 1.00 0.00
47.41 28.29 2.00 0.00 1.00 0.00 47.44 29.04 2.00 0.00 1.00 0.00
47.54 30.53 2.00 0.00 1.00 0.00 47.58 30.80 2.00 0.00 1.00 0.00
47.68 31.61 2.00 0.00 1.00 0.00 47.74 33.18 2.00 0.00 1.00 0.00
47.77 34.84 2.00 0.00 1.00 0.00 47.84 38.23 2.00 0.00 1.00 0.00
47.91 40.66 2.00 0.00 1.00 0.00 47.98 39.63 2.00 0.00 1.00 0.00
48.05 39.43 2.00 0.00 1.00 0.00 48.11 39.41 2.00 0.00 1.00 0.00
48.19 39.21 2.00 0.00 1.00 0.00 48.24 44.41 2.00 0.00 1.00 0.00
48.30 55.76 2.00 0.00 1.00 0.00 48.38 132.59 0.34 2.38 1.00 0.02
48.46 136.00 0.37 2.32 1.00 0.02 48.52 139.45 0.39 2.25 1.00 0.02
48.60 142.96 0.42 2.19 1.00 0.02 48.64 139.33 0.39 2.26 1.00 0.01
48.71 126.44 0.31 2.51 1.00 0.02 48.77 132.19 0.34 2.39 1.00 0.02
48.90 145.04 0.44 2.16 1.00 0.03 48.95 151.22 0.52 2.06 1.00 0.01
48.96 146.02 0.45 2.14 1.00 0.00 49.02 168.60 0.87 1.03 1.00 0.01
49.08 186.58 1.82 0.08 1.00 0.00 49.16 193.66 2.00 0.00 1.00 0.00
49.22 193.20 2.00 0.00 1.00 0.00 49.33 187.00 1.86 0.06 1.00 0.00
49.36 182.82 1.53 0.23 1.00 0.00 49.46 170.44 0.93 0.90 1.00 0.01
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-3

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

FS

0.76
0.50
0.43
0.50
2.00
2.00
2.00

ey (%)

1.36
2.08
2.18
2.08
0.00
0.00
0.00

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Settlement

(in)

0.01
0.02
0.03
0.01
0.00
0.00
0.00

Equivalent dean sand normalized cone resistance

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

Depth qclN,cs
(ft)

49.51 164.49
49.62 149.94
49.81 143.82
49.90 149.89
50.01 93.37
50.17 78.12
50.30 63.35

Abbreviations

Qin,

FS:

ev (%)

DF:

Settlement

Calculated settlement

Depth
(ft)
49.55
49.69
49.86
49.94
50.08
50.21
50.35

qetin, cs

160.49
143.36
146.27
151.07
87.77
72.28
56.57

FS

0.67
0.43
0.46
0.52
2.00
2.00
2.00

e, (%)

1.70
2.18
2.14
2.06
0.00
0.00
0.00

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Settlement

(in)

0.01
0.02
0.01
0.01
0.00
0.00
0.00

Total estimated settlement: 2.80
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
5.07 117.97 0.45 2.70 1.00 0.03 5.15 115.74 0.44 2.76 1.00 0.02
5.18 114.95 0.43 2.78 1.00 0.01 5.29 114.43 0.42 2.79 1.00 0.04
5.34 114.80 0.42 2.78 1.00 0.02 5.42 116.08 0.43 2.75 1.00 0.03
5.46 116.83 0.43 2.73 1.00 0.01 5.54 117.51 0.43 2.72 1.00 0.03
5.58 116.89 2.00 0.00 1.00 0.00 5.66 116.39 2.00 0.00 1.00 0.00
5.73 115.80 2.00 0.00 1.00 0.00 5.78 113.79 2.00 0.00 1.00 0.00
5.87 104.57 2.00 0.00 1.00 0.00 5.91 100.24 2.00 0.00 1.00 0.00
6.00 95.30 2.00 0.00 1.00 0.00 6.04 92.83 2.00 0.00 1.00 0.00
6.13 28.92 2.00 0.00 1.00 0.00 6.21 30.86 2.00 0.00 1.00 0.00
6.28 93.56 2.00 0.00 1.00 0.00 6.31 94.61 2.00 0.00 1.00 0.00
6.39 96.75 2.00 0.00 1.00 0.00 6.44 97.74 2.00 0.00 1.00 0.00
6.57 97.94 2.00 0.00 1.00 0.00 6.62 97.43 2.00 0.00 1.00 0.00
6.65 97.99 0.31 3.28 1.00 0.01 6.70 98.25 0.31 3.27 1.00 0.02
6.79 96.98 0.31 3.31 1.00 0.04 6.83 96.55 0.30 3.33 1.00 0.01
6.92 95.24 0.30 3.38 1.00 0.04 6.96 94.65 0.29 3.40 1.00 0.02
7.05 94.78 0.29 3.39 1.00 0.04 7.12 94.40 0.29 3.41 1.00 0.03
7.19 92.57 0.28 3.47 1.00 0.03 7.29 90.56 2.00 0.00 1.00 0.00
7.41 91.53 2.00 0.00 1.00 0.00 7.47 89.63 2.00 0.00 1.00 0.00
7.49 21.96 2.00 0.00 1.00 0.00 7.58 87.20 2.00 0.00 1.00 0.00
7.66 84.89 2.00 0.00 1.00 0.00 7.71 25.45 2.00 0.00 1.00 0.00
7.75 23.91 2.00 0.00 1.00 0.00 7.83 22.11 2.00 0.00 1.00 0.00
7.88 23.49 2.00 0.00 1.00 0.00 7.97 95.70 2.00 0.00 1.00 0.00
8.02 103.58 2.00 0.00 1.00 0.00 8.11 112.15 2.00 0.00 1.00 0.00
8.16 114.44 0.35 2.79 1.00 0.02 8.26 115.26 0.35 2.77 1.00 0.03
8.30 115.25 0.35 2.77 1.00 0.01 8.36 115.44 0.35 2.77 1.00 0.02
8.41 115.76 0.35 2.76 1.00 0.02 8.50 114.79 2.00 0.00 1.00 0.00
8.55 113.18 2.00 0.00 1.00 0.00 8.65 106.02 2.00 0.00 1.00 0.00
8.69 100.80 2.00 0.00 1.00 0.00 8.75 94.04 2.00 0.00 1.00 0.00
8.81 87.73 2.00 0.00 1.00 0.00 8.90 19.49 2.00 0.00 1.00 0.00
8.94 16.07 2.00 0.00 1.00 0.00 9.03 10.28 2.00 0.00 1.00 0.00
9.09 8.48 2.00 0.00 1.00 0.00 9.15 9.05 2.00 0.00 1.00 0.00
9.19 8.48 2.00 0.00 1.00 0.00 9.25 8.90 2.00 0.00 1.00 0.00
9.34 9.96 2.00 0.00 1.00 0.00 9.41 11.41 2.00 0.00 1.00 0.00
9.51 12.56 2.00 0.00 1.00 0.00 9.57 14.11 2.00 0.00 1.00 0.00
9.70 17.17 2.00 0.00 1.00 0.00 9.74 18.80 2.00 0.00 1.00 0.00
9.81 19.78 2.00 0.00 1.00 0.00 9.87 20.26 2.00 0.00 1.00 0.00
9.93 20.22 2.00 0.00 1.00 0.00 9.99 20.19 2.00 0.00 1.00 0.00

10.05 20.16 2.00 0.00 1.00 0.00 10.13 20.11 2.00 0.00 1.00 0.00

10.18 20.09 2.00 0.00 1.00 0.00 10.31 20.27 2.00 0.00 1.00 0.00

10.36 20.38 2.00 0.00 1.00 0.00 10.42 77.28 0.21 4.14 1.00 0.03

10.49 21.09 2.00 0.00 1.00 0.00 10.55 22.27 2.00 0.00 1.00 0.00

10.62 82.04 0.22 3.91 1.00 0.03 10.69 23.39 2.00 0.00 1.00 0.00

10.70 88.44 2.00 0.00 1.00 0.00 10.76 91.99 2.00 0.00 1.00 0.00

10.86 95.20 2.00 0.00 1.00 0.00 10.91 96.31 2.00 0.00 1.00 0.00

10.96 97.25 2.00 0.00 1.00 0.00 11.03 98.01 2.00 0.00 1.00 0.00

11.12 99.98 2.00 0.00 1.00 0.00 11.17 100.08 2.00 0.00 1.00 0.00

11.25 101.48 0.26 3.17 1.00 0.03 11.30 102.88 0.27 3.12 1.00 0.02

11.42 104.71 0.27 3.06 1.00 0.05 11.47 104.27 0.27 3.08 1.00 0.02
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

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

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
11.53 104.92 0.27 3.06 1.00 0.02 11.58 106.48 0.28 3.01 1.00 0.02
11.64 107.43 0.28 2.98 1.00 0.02 11.69 109.32 0.29 2.93 1.00 0.02
11.75 111.25 0.29 2.88 1.00 0.02 11.86 114.97 0.31 2.78 1.00 0.04
11.91 116.46 0.31 2.74 1.00 0.02 11.95 117.72 0.32 2.71 1.00 0.01
12.01 119.40 0.33 2.67 1.00 0.02 12.13 121.46 0.33 2.62 1.00 0.04
12.17 122.54 0.34 2.60 1.00 0.01 12.24 123.31 0.34 2.58 1.00 0.02
12.30 123.89 0.35 2.57 1.00 0.02 12.35 123.95 0.35 2.56 1.00 0.02
12.50 122.58 0.34 2.59 1.00 0.05 12.57 122.45 2.00 0.00 1.00 0.00
12.61 121.70 2.00 0.00 1.00 0.00 12.66 120.23 2.00 0.00 1.00 0.00
12.70 117.27 2.00 0.00 1.00 0.00 12.76 111.01 2.00 0.00 1.00 0.00
12.81 103.19 2.00 0.00 1.00 0.00 12.88 95.46 2.00 0.00 1.00 0.00
12.97 25.33 2.00 0.00 1.00 0.00 13.03 21.86 2.00 0.00 1.00 0.00
13.07 18.95 2.00 0.00 1.00 0.00 13.14 17.31 2.00 0.00 1.00 0.00
13.23 15.55 2.00 0.00 1.00 0.00 13.29 13.99 2.00 0.00 1.00 0.00
13.34 12.80 2.00 0.00 1.00 0.00 13.41 12.66 2.00 0.00 1.00 0.00
13.46 12.65 2.00 0.00 1.00 0.00 13.52 12.40 2.00 0.00 1.00 0.00
13.59 10.60 2.00 0.00 1.00 0.00 13.65 11.30 2.00 0.00 1.00 0.00
13.73 10.92 2.00 0.00 1.00 0.00 13.81 10.42 2.00 0.00 1.00 0.00
13.88 9.94 2.00 0.00 1.00 0.00 13.92 9.81 2.00 0.00 1.00 0.00
14.00 9.80 2.00 0.00 1.00 0.00 14.08 9.78 2.00 0.00 1.00 0.00
14.12 9.78 2.00 0.00 1.00 0.00 14.21 10.71 2.00 0.00 1.00 0.00
14.26 11.06 2.00 0.00 1.00 0.00 14.35 10.92 2.00 0.00 1.00 0.00
14.39 10.69 2.00 0.00 1.00 0.00 14.47 9.85 2.00 0.00 1.00 0.00
14.52 9.24 2.00 0.00 1.00 0.00 14.61 9.23 2.00 0.00 1.00 0.00
14.66 9.22 2.00 0.00 1.00 0.00 14.74 9.21 2.00 0.00 1.00 0.00
14.79 9.20 2.00 0.00 1.00 0.00 14.87 8.72 2.00 0.00 1.00 0.00
14.91 8.71 2.00 0.00 1.00 0.00 14.97 9.05 2.00 0.00 1.00 0.00
15.06 8.91 2.00 0.00 1.00 0.00 15.10 8.78 2.00 0.00 1.00 0.00
15.20 8.76 2.00 0.00 1.00 0.00 15.23 9.11 2.00 0.00 1.00 0.00
15.32 8.74 2.00 0.00 1.00 0.00 15.41 8.73 2.00 0.00 1.00 0.00
15.46 8.67 2.00 0.00 1.00 0.00 15.54 8.60 2.00 0.00 1.00 0.00
15.58 8.59 2.00 0.00 1.00 0.00 15.64 8.58 2.00 0.00 1.00 0.00
15.70 8.68 2.00 0.00 1.00 0.00 15.75 8.67 2.00 0.00 1.00 0.00
15.84 8.65 2.00 0.00 1.00 0.00 15.90 8.54 2.00 0.00 1.00 0.00
15.96 8.53 2.00 0.00 1.00 0.00 16.06 8.05 2.00 0.00 1.00 0.00
16.11 7.13 2.00 0.00 1.00 0.00 16.15 7.81 2.00 0.00 1.00 0.00
16.22 7.12 2.00 0.00 1.00 0.00 16.27 7.85 2.00 0.00 1.00 0.00
16.37 7.44 2.00 0.00 1.00 0.00 16.42 7.88 2.00 0.00 1.00 0.00
16.50 8.21 2.00 0.00 1.00 0.00 16.54 8.54 2.00 0.00 1.00 0.00
16.62 9.21 2.00 0.00 1.00 0.00 16.68 9.65 2.00 0.00 1.00 0.00
16.77 10.19 2.00 0.00 1.00 0.00 16.83 11.97 2.00 0.00 1.00 0.00
16.87 12.51 2.00 0.00 1.00 0.00 16.95 14.04 2.00 0.00 1.00 0.00
17.03 16.31 2.00 0.00 1.00 0.00 17.07 17.38 2.00 0.00 1.00 0.00
17.16 21.25 2.00 0.00 1.00 0.00 17.21 24.13 2.00 0.00 1.00 0.00
17.30 89.60 2.00 0.00 1.00 0.00 17.33 92.80 2.00 0.00 1.00 0.00
17.43 98.61 2.00 0.00 1.00 0.00 17.47 100.96 2.00 0.00 1.00 0.00
17.55 105.65 2.00 0.00 1.00 0.00 17.62 108.97 2.00 0.00 1.00 0.00
17.66 110.22 2.00 0.00 1.00 0.00 17.75 112.86 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

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

Depth detn,cs FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
17.79 114.76 2.00 0.00 1.00 0.00 17.87 116.96 0.28 2.73 1.00 0.03
17.95 120.28 0.29 2.65 1.00 0.03 18.00 121.31 0.30 2.62 1.00 0.01
18.09 123.15 0.30 2.58 1.00 0.03 18.13 122.96 0.30 2.59 1.00 0.01
18.18 122.35 0.30 2.60 1.00 0.01 18.26 118.42 0.28 2.69 1.00 0.03
18.31 115.62 0.27 2.76 1.00 0.02 18.40 111.76 0.26 2.86 1.00 0.03
18.44 109.52 0.25 2.92 1.00 0.01 18.53 108.31 0.24 2.96 1.00 0.03
18.57 108.34 0.24 2.96 1.00 0.02 18.66 109.16 0.25 2.93 1.00 0.03
18.70 110.33 0.25 2.90 1.00 0.02 18.80 114.38 0.26 2.79 1.00 0.03
18.84 116.48 0.27 2.74 1.00 0.01 18.90 117.79 0.28 2.71 1.00 0.02
19.01 119.93 0.29 2.66 1.00 0.04 19.06 121.17 0.29 2.63 1.00 0.01
19.11 123.30 0.30 2.58 1.00 0.01 19.20 100.05 0.22 3.21 1.00 0.04
19.31 103.23 0.23 3.11 1.00 0.04 19.37 105.62 0.23 3.04 1.00 0.02
19.41 108.06 0.24 2.97 1.00 0.02 19.46 112.06 0.25 2.86 1.00 0.02
19.51 115.41 0.27 2.77 1.00 0.01 19.55 119.76 0.28 2.66 1.00 0.01
19.65 125.23 0.31 2.54 1.00 0.03 19.69 127.49 0.32 2.49 1.00 0.01
19.78 132.21 0.35 2.39 1.00 0.03 19.82 133.27 0.36 2.37 1.00 0.01
19.91 135.61 0.37 2.32 1.00 0.03 19.96 137.04 0.38 2.30 1.00 0.01
20.04 139.24 0.40 2.26 1.00 0.02 20.09 140.35 0.41 2.24 1.00 0.01
20.17 140.26 0.41 2.24 1.00 0.02 20.22 139.93 0.41 2.24 1.00 0.01
20.30 138.98 0.40 2.26 1.00 0.02 20.37 139.06 0.40 2.26 1.00 0.02
20.44 139.37 0.40 2.25 1.00 0.02 20.49 139.26 0.40 2.26 1.00 0.01
20.57 140.15 0.41 2.24 1.00 0.02 20.61 140.43 0.41 2.24 1.00 0.01
20.70 140.51 0.41 2.23 1.00 0.02 20.74 139.96 0.41 2.24 1.00 0.01
20.83 138.04 0.39 2.28 1.00 0.02 20.90 136.39 0.38 2.31 1.00 0.02
20.95 135.46 0.37 2.33 1.00 0.02 21.03 133.77 0.36 2.36 1.00 0.02
21.08 133.13 0.35 2.37 1.00 0.01 21.16 133.24 0.35 2.37 1.00 0.02
21.20 131.39 0.34 2.41 1.00 0.01 21.29 127.97 0.32 2.48 1.00 0.03
21.35 123.11 0.29 2.58 1.00 0.02 21.40 114.01 0.26 2.80 1.00 0.02
21.49 112.57 2.00 0.00 1.00 0.00 21.54 116.08 2.00 0.00 1.00 0.00
21.59 120.87 2.00 0.00 1.00 0.00 21.66 124.12 2.00 0.00 1.00 0.00
21.76 118.32 2.00 0.00 1.00 0.00 21.82 111.35 2.00 0.00 1.00 0.00
21.89 100.63 2.00 0.00 1.00 0.00 21.95 92.11 2.00 0.00 1.00 0.00
22.03 92.41 0.20 3.48 1.00 0.03 22.08 32.42 2.00 0.00 1.00 0.00
22.15 32.41 2.00 0.00 1.00 0.00 22.20 102.64 2.00 0.00 1.00 0.00
22.26 111.63 2.00 0.00 1.00 0.00 22.32 118.46 2.00 0.00 1.00 0.00
2