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1100 Newport Center Drive, Suite 200

Newport Beach, CA 92660 GMU Project 17-206-02

Subject: Geotechnical Review of Precise Grading Plans, Dana Point Harbor Parking

Structure, 24650 Dana Point Harbor Drive, City of Dana Point, California

References: (1)  Dana Point Harbor Parking Structure Precise Grading Plans, prepared
by Tait Engineers, dated September 10, 2020.

2) Our “Geotechnical Foundation Investigation Report, Dana Point Harbor
Revitalization: Parking Structure and Boater Services Building —
Commercial Component, City of Dana Point, California,” dated
December 4, 2019 (GMU 17-206-02).
Dear Mr. Ward:

INTRODUCTION

The purpose of this correspondence is to confirm in writing that that GMU Geotechnical, Inc.
(GMU) has performed a geotechnical review of the reference (1) precise grading plans, which
included the latest Submittal 3 Geopier plans, for the subject site. The precise grading is to support
site grading and design and construction of the proposed parking structure, the adjacent boater
services building, and other site improvements (i.e. Golden Lantern private street, roadways,
parking lots, site walls, exterior concrete flatwork, etc.). The subject site is bounded by Dana Point
Harbor Drive on the north, the Dry Stack Storage component site on the east, and Golden Lantern
on the west and south. It is our understanding that the proposed development will consist of a 3-
story on-grade cast-in-place concrete parking structure, supported on Geopiers, and an adjacent 1-
story boater services building at its southeast corner with surface parking at the east and south ends
of the site, located south of existing of Dana Point Harbor Drive and east of existing Golden
Lantern. We also understand that 2H:1V fill slopes are planned to be placed against the northerly
and western sides of the parking structure and supporting site retaining wall on the north side.

Our review of the Tait Engineering precise grading plans (reference (1)) presented herein provides

recommendations specific to the precise grading shown on these plans only for final construction.

To support the precise grading plans and Geopier plans, GMU previously performed a

geotechnical foundation investigation and compiled our detailed site recommendations in our

reference (2) report. The subject supporting geotechnical foundation investigation report contains:
o  Geotechnical Map and Cross Sections

Drill Hole and CPT logs

Laboratory testing

Infiltration test results

Geotechnical engineering analyses, and

Project recommendations 23241 Arroyo Vista
Rancho Santa Margarita | CA 92688
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24650 Dana Point Harbor Drive, City of Dana Point, California County of Orange - OC Public Works
OC Development Services
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The precise grading reflected on the reference (1) plans consist mainly of riflEEUts, anid; fil1s6F;
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slope below both Dana Point Harbor Drive on the north and Golden Lantern on the west. We have
attached a grading exhibit, Plate 1 — Benched Fill Over Existing Engineered Fill, to illustrate our
recommended keyway and benching requirements for those slopes. This exhibit is also shown on
sheet 13 of the reference (1) precise grading plans.

SLOPE STABILITY

It is our opinion that the permanent 2:1 slopes shown on sections X-X and Y-Y, shown on sheet 7
of the reference (1) precise grading plans, Dana Point Harbor Drive on the north side and Golden
Lantern on the west side, respectively, will be grossly and surficially stable during the construction
of the parking structure and should be periodically monitored by GMU personnel during
construction and the owner after completion of construction.

TEMPORARY EXCAVATIONS

Temporary excavations for during construction are expected. We anticipate that unsurcharged
excavations with vertical side slopes less than 4 feet high will generally be stable; however, all
temporary excavations should be observed by a representative of GMU to evaluate their stability.
Our recommendations for temporary excavations are as follows:

e Temporary, unsurcharged excavation sides within artificial fill material over 4 feet in
height should be sloped no steeper than 1.5H:1V (horizontal: vertical).

e Temporary, unsurcharged excavation sides within bedrock material over 4 feet in height
should be sloped no steeper than 1H:1V (horizontal: vertical).

e The tops of the excavations should be barricaded so that vehicles and storage loads do not
encroach within 10 feet of the excavations. A greater setback may be necessary for heavy
vehicles, such as concrete trucks and cranes. GMU should be advised of such heavy vehicle
loadings so that specific setback requirements can be established.

e If the temporary construction excavations are to be maintained during the rainy season,
berms are recommended to be graded along the tops of the excavations in order to prevent
runoff water from entering the excavation and eroding the slope faces.

Our temporary excavation recommendations are provided only as minimum guidelines. All work
associated with temporary excavations should meet the minimal safety requirements as set forth
by CAL-OSHA and temporary slope construction, maintenance, and safety are the responsibility
of the contractor.

September 10, 2020 2 GMU Project 17-206-02
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LIMITATIONS

All parties reviewing or utilizing this letter should recognize that the findings, conclusions, and
recommendations presented represent the results of our professional geological and geotechnical
engineering efforts and judgements. Due to the inexact nature of the state of the art of these
professions and the possible occurrence of undetected variables in subsurface conditions, we
cannot guarantee that the conditions actually encountered during grading and foundation
installation will be identical to those observed and sampled during our study or that there are no
unknown subsurface conditions which could have an adverse effect on the use of the property. We
have exercised a degree of care comparable to the standard of practice presently maintained by
other professionals in the fields of geotechnical engineering and engineering geology, and believe
that our findings present a reasonably representative description of geotechnical conditions and
their probable influence on the grading and use of the property.

Because our conclusions and recommendations are based on a limited amount of current and
previous geotechnical exploration and analysis, all parties should recognize the need for possible
revisions to our conclusions and recommendations during grading of the project. Additionally,
our conclusions and recommendations are based on the assumption that our firm will act as the
geotechnical engineer of record during grading of the project to observe the actual conditions
exposed, to verify our design concepts and the grading contractor's general compliance with the
project geotechnical specifications, and to provide our revised conclusions and recommendations
should subsurface conditions differ significantly from those used as the basis for our conclusions
and recommendations presented in this report.

This letter has not been prepared for use by other parties or projects other than those named or
described herein. This letter may not contain sufficient information for other parties or other
purposes.

September 10, 2020 3 GMU Project 17-206-02


RoseR
BuildingApprovedStamp


Building&Safety: Ryan Rose 1/8/2021
Approval: Geotechnical Reports
Permits: GRD20-0021

Mr. Bryon Ward, DANA POINT HARBOR PARTNERS, LLC ¢/o BURNHAM-WARD PROPERTIES
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Based on our review, the reference (1) precise grading plans, which inclu
Geopier plans, have been prepared in general accordance with
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the parametersbaand

subject precise grading plans are considered acceptable from a geotechnical point of view and
additional or revised geotechnical recommendations are not considered necessary.

Should you require further assistance, please do not hesitate to call.

Respectfully submitted,

Senior Engineer

Nadim Sunna, M.Sc., QSP, PE 84197

it P

David R. Atkinson

Project Manager / Senior Engineer

Attachment
Plate 1- Benched Fill over Existing Engineered Fill

(Two (2) wet signature copies and electronic copy)

Be? Tait Engineering

Attn: Mr. Jacob Vandervis and Ms. Daniela Malott (electronic copies)

Tindall Consulting
Attn: Mr. John Tindall (electronic copy)

Westling and Associates.
Attn: Mr. Joshua Westling (electronic copy)

dra/17-206-02L Precise Grading Plan Review for DP Harbor Parking Structure (9-10-20)
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Final/Proposed Fill Slope

Existing Ground

*Benching Shall be Required When Natural Slopes
are Equal to or Exceed 5:1 or When Recommended
by GMU Geotechnical
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1100 Newport Center Drive, Suite 200 MU Projelt' 7706202

Newport Beach, CA 92660 Permit No. PKG19-1202

Subject: Response to County of Orange Geotechnical Review Comments Pertaining

to Building Plan Check, Parking Structure, and Boater Services
Development Buildings, Dana Point Harbor Revitalization, City of Dana
Point, California

References: Listed on Page 3
Dear Mr. Ward:

This correspondence presents our response to the reference (1) County of Orange Review
Comments, attached to this response as Appendix A, pertaining to the submittal of the building
plans and details for the subject site.

RESPONSES TO GEOTECHNICAL COMMENTS
RESPONSE TO COMMENT 2.001

Acknowledged. GMU has reviewed the reference (2) 3™ submittal foundation plans and finds then
in conformance with the recommendations in our reference (3) report. Approved project building
foundation plans and applicable details will be signed/stamped by GMU prior to permit issuance.

RESPONSE TO COMMENT 2.015

GMU has reviewed the reference (4) WGI Design Submiittal for a Geopier Foundation System and
Calculation Package, 3™ Submittal, design submittal plans and finds then in conformance with the
recommendations in our reference (3) report. The following is a summary of the changes to the
subject plans and pages of the reference (4) WGI submittal package:

1. Sheet GP0.1, Detail #4: Added footing details for F8A-3 and F9A-3 to F8A-4 and FOA-4
2. Sheet GP0.2: Added Detail #4 to include footing details for F24x32, F10x30, and F5-29.
3. All GP Sheets are dated August 31, 2020 in the lower righthand corner for the 3™ submittal.
4. All letterhead pages are dated August 31, 2020 for the 3™ submittal.

Please see Appendix B for the reference (4) WGI Geopier 3™ submittal package.
RESPONSE TO COMMENT 20.017

Acknowledged. During construction, it will be confirmed by GMU that the Geopiers will extend
down to competent bedrock (i.e., through soft, weathered bedrock).

23241 Arroyo Vista
R B T Rancho Santa Margarita | CA 92688
R S S e B 949.888.6513 | FX:949.8881380 | www.gmugeo.com
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Mr. Bryon Ward, DANA POINT HARBOR PARTNERS, LLC, ¢/o BURNHAM-WARD PROPERTIES

Response to County of Orange Geotechnical Review Comments Pertaining to Buildin eck

Parking Structure and Boater Services Development Buildings, Dana Point Harbor (prange - OC Public Works

City of Dana Point, California OC Bevelopment Services
APPROVED

This set.of plans and specifications must be kept on the
job at all fimes. It is unlawful to make any changes or
alterations to these plans without writlen permission
from QG Public Works, OC Development Services
of Crange Coun%. The sta ;‘lping of thesa plan

i

The 120 pcf soil unit weight value used in the WGI calculations has beer i £ ARG Ay oty
match GMU’s recommendation in our reference (3) report. Please see tlje Corrected unikweight
value of 125 pcf on the WGI Geopier 3™ submittal Sheet GP0.1 and dalculation ®Ha@&°TH the

attached Appendix B.

RESPONSE TO COMMENT 2.018

Please do not hesitate to contact us if you have any questions regarding this response.

Attachments
Appendix A — County of Orange Building Plan Geotechnical Review Comments
Appendix B — Design Resubmittal (Submittal 3) for a Geopier Foundation System by WGI

(Two (2) wet signature copies and electronic copy submitted)

ec; SMS Architects
Attn: Mr. Brandon Dedmon (electronic copy)

Tindall Consulting
Attn: Mr. John Tindall (electronic copy)

Tait Engineering
Attn: Mr. Jake Vandervis (electronic copy)

Choate Parking Consultants
Attn: Mr. Rick Choate (electronic copy) and Mr. Emerson Flint (electronic copy)

dra/17-206-02L PKG19-1202 3 submittal D.P. Harbor P. Structure Geotechnical Building Plan Check Response Letter (8-31-20)

August 31, 2020 2 GMU Project 17-206-02
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Response to County of Orange Geotechnical Review Comments Pertaining to Building Plan Check

Parking Structure and Boater Services Development Buildings, Dana Point Harbor R
City of Dana Point, California

REFERENCES

PannyrehOrange - OC Public Works

OC Development Services
APPROVED

This set of plans and specifications must be kept on the
job at all fimes. It is unlawful to make any changes or
atterations to these plans without writtan permission
from QG Public Works, OC Development Services
of Crange County. The stamping of these plan
specifications SHALL NOT be held to pemil ar ba an
approval of the viclation of any provisions of any County
nance or
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2)

3)

4)

®)

County of Orange Geotechnical Comments, PKG19-1202 - ana ﬁmﬁ.ﬂmor

Revitalization: Parking Structure and Boater Services Building — CommerciaPCSitioneit,

City of Dana Point, California, Second Submittal, submittal date February 18, 2019, plan
check date March 3, 2020, prepared by Ryan Rose of OC Public Works.

“Dana Point Harbor Parking Building” — 3" Submittal Foundation Plans, 24650 Dana Point
Harbor Drive, Dana Point, California 92629,” prepared by Culp & Tanner Structural
Engineers, dated August 31, 2020.

Our “Geotechnical Foundation Investigation Report, Dana Point Harbor Revitalization:
Parking Structure and Boater Services Building — Commercial Component, City of Dana
Point, California,” dated December 4, 2019 (GMU Project 17-206-02).

Design Submittal for a Geopier Foundation System and Calculation Package, 3™ Submittal,
Dana Point Harbor Parking Structure, Dana Point, California, prepared by Western Ground
Improvement, Inc., dated August 31, 2020.

Our “Response to County of Orange Geotechnical Review Comments Pertaining to
Building Plan Check, Parking Structure, and Boater Services Development Buildings,
Dana Point Harbor Revitalization, City of Dana Point, California,” dated February 11, 2020
(GMU Project 17-206-02).

August 31, 2020 3 GMU Project 17-206-02
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APPENDIX A

County of Orange Geotechnical Report
Review Comments
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APPROVED

This set of plans and specifications must be kept on the
job at all fimes. It is unlawful to make any changes or
atterations to these plans without writtan permission
from QG Public Works, OC Development Services

of Crange County. The stamping of these plan

2 M specifications SHALL NOT be held to pemil or be an
BUIIdlng Plan ChECk Com mentS gﬁa'ﬁ;ﬁggfﬁgl;oelalgaﬁ of any provisions of any County
Hadi Tabatabaee
It is the responsibility of the applicant to satisfy the requirements and comments listed jn thf$" > SFeAt
document. Corrections shall be made on the original plans. If you make changesto the original plan
otherthan orinaddition to what Plan Check has requested, yellowhighlight the changesonthere-

submitted plans.

Payment of a new plan check deposit may be required forall plans on which no actionis taken by the
applicantfora period of 180 days. Applications for which no permitisissued within 180 days following
the date of submittal shall expire by limitation and shall be discarded.

To view your project status and the latest comments list, please visit: myOCeServices.ocgov.com.

Please note that the OC Development Services Public Counter Hours are open Monday through Friday
from 8:00 a.m. to 4:00 p.m. exceptholidays.

Project Number:
PermitNumber: PKG19-1202

Description: Dana Point Harbor Parking Building Structure and Boater Services Building
Code Year:
Job Address: Owner Address:

Architect of Record: Engineer of Record:

Project Manager:
PeterLiu

77

peter.liu@ocpw.ocgov.com
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This set of plans and specifications must be kept on the
job at all fimes. It is unlawful to make any changes or
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from QG Public Works, OC Development Services

o of Orange County. The stamping of these plan
Other Reviewers: speculcgnons SHAL_ NOT bc‘\jnglc to p-ermFljl or be an
approval of the viclation of any provisions of any County
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Review Name Review Owner Status Dl.le Date gﬁ'ﬁﬁm
Date—

Building & Safety Review- | Peter Liu Corrections 03-03-2020 03-03-2020

PKG19-1202 Required

Geotechnical Review- | Ryan Rose Corrections 03-03-2020 03-03-2020

PKG19-1202 Required

GENERAL INFORMATION

e  Planswillnotbe rechecked at the counter, allow a minimum of ten (10) working days for recheck.

e Applicationfor which no permitisissued within 180 days followingthe date of application shall expire by
limitation.

e An extension of 180 days may be granted upon written request showing circumstances beyond the
control of the applicanthave prevented action being taken. In order to renew actionfor anapplication
after expiration, the applicantshallresubmitplansand paya new plan check fee.

e Valid Worker's Compensation Certificate or Owner-Builder Verificationis required prior toissuance of
building permits.

e Authorized agents for owner-builders must have a notarized statement from the owner authorizing the
agent to act on behalfof the owner. A copy of the form may be obtained from
http://www.ocgov.com/gov/pw/ds/.

e Obtainall clearances asnoted on the MyOCeServices permit portal.Prompt attention is suggested as
there can be delays from other departments reviewing the project.

e Upon receivingthe inspection reportfrom gradinginspection and based onthe determination made by
the Building Official, a grading permitand rough gradingapproval may be required.

e  Buildingpermitwill not be issued until Rough Gradingapproval isobtained fromthe gradinginspector.
Contact the plan checker for additional information.

It is the contractor or owner-builder's responsibility to provide one hard copy set of plans with the County
approval stamp in the field for the inspector to view.

HOW TO RESUBMIT ONLINE

1. Lloginto www.myOCeServices.ocgov.com.

2. Select the “myOC eServices Account” tileon the homepage or click “Dashboard” atthe top of page.

3. Usethe left-hand menu barto locatethe applicationin question, either under “Permit Applications” or
“Projects and Packages”.

4. Onceon the Permit or Package detail page, select the “Resubmittals” tab.

5. Attach* all submittal requirements identified by selectingthe “Add Attachment” button. Providea
comment inthe “Applicant Comment” field, ifapplicable.
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This set.of plans and specifications must be kept on the

job at all fimes. It is unlawful to make any changes or
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from QG Public Works, OC Development Services
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6. Respond to all comments on the “Comments & Responses” tab. epecifcations SHALL NOT be held to parmit of be an
roval of the v Ialions::l arr' provisions of any County

7. Oncesteps 5and 6 arecomplete, click “Submit”. Please verify that your resubnfitt@fiscempleteas a

incomplete resubmittals will notbe accepted for plan check review. Hadi Tabatabaee
BUJLDING OFFICIAL

8. Note thatyou cansave your work atany time by clicking “Save” at the bottom, ko resume ata latertime

* The PDF files submitted must be stamped and signed by the responsibleregistered professional (e.g. civil
engineer, architect, engineering geologist, etc.).

* A4"X4" spacelocated 1” from the top paper edge and 5” from the right paper edge of all full sized plan sheets,
either 24”x36"” or 30”x42”, shall beleft blank to receive the County's electronic approval stamp. Other page sizes

shall bescaled accordingly.
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Notes must be shown as worded, on the title sheet of the plan. BUILDING OF FICIAL
1. Inthe caseofemergency, call _
atWorkPhone#

or Home Phone #

2. Sediment from areas disturbed by construction shall be retained onsite using structural controls to the maximum extent practicable.

3. Stockpiles ofsoilshallbe properly contained to minimize sediment transport fromthe site to streets, drainage facilities oradjacent
properties viarunoff, vehicle tacking, or wind.

4. Appropriate BMP’s for construction-related materials, wastes, spills shall be implemented to minimize transportfromthe site to
streets, drainage facilities, or adjoining properties by wind or runoff.

5. Runofffrom equipment and vehicle washing shallbe contained at construction sites unless treated to reduce orremove sediment
and other pollutants.

6. All constructioncontractor and subcontractor personnel are to be made aware orthe required best management practices and good
housekeeping measures for the project site and any associated construction staging areas.

7. Attheend ofeach day ofconstructionactivity all construction debris and waste materials shall be collected and properly disposed
in trash orrecycle bins.

8. Construction sites shall be maintained in such a condition thatan anticipated stormdoes not carry wastes or pollutants offthe site.
Discharges of material other than stormwater only when necessary for performance and completion of construction practices and
where they do not: cause or contributeto a violation ofany water quality standard; cause orthreaten to causepo llution,
contamination, or nuisance; or contain a hazardous substance in a quantity reportable under Federal Regulations 40 CFR Parts 117
and 302.

9. Potential pollutants include butare not limited to: solid or liquid chemical spills; wastes frompaints, stains, sealants, glues, limes,
pesticides, herbicides, wood preservatives and solvents; asbestos fibers, paint flakes or stucco fragments; fuels, oils, lubricants, and
hydraulic, radiator or battery fluids; fertilizers, vehicle/equipment wash water and concrete wash water; concrete, detergent or
floatable wastes; wastes fromany engine/equipment steamcleaning or chemical degreasing and super chlorinated potable water line
flushing. During construction, permittee shalldispose of suchmaterials in a specified and controlled temporary area on-site,
physically separated frompotential stormwater runoff, with ultimate disposal in accordance with local, state and federal
requirements.

10. Dewatering of contaminated groundwater, or discharging contaminated soils via surface erosionis prohibited. Dewatering ofnon-
contaminated groundwater requires a National Pollutant Discharge Elimination SystemPermit from the respective State Regional
Water Quality Control Board.

11. Graded areas on the permitted area perimeter must drain away fromthe face ofslopes at the conclusion ofeach working day.
Drainage is to be directed toward desilting facilities.

12. The permittee and contractor shall be responsible and shall take necessary precautions to prevent public trespass onto areas where
impounded water creates a hazardous condition.

13. The permittee and contractor shallinspect the erosion control work and insure thatthe work s in accordance with the approved
plans.

14. The permittee shallnotify all general contractors, subcontractors, material suppliers, lessees, and property owners: that dumping of
chemicals into the stormdrain systemorthe watershed is prohibited.

15. Equipment and workers for emergency work shallbe made available at all times during the rainy season. Necessary materials s hall
be available on site and stockpiled at convenientlocations to facilitate rapid construction oftemporary devices when rain is
imminent.

16. Allremovable erosion protectivedevices shallbe in place at the end ofeach working day when the 5-Day Rain Probability Forecast
exceeds 40%.

17. Sediments from areas disturbed by construction shallbe retained on site using an effective combination oferosion and sedime nt
controls to themaximum extent practicable, and stockpiles ofsoilshall be properly contained to minimize sediment transport from
the site to streets, drainage facilities or adjacent properties via runoff, vehicle tracking, or wind.

18. Appropriate BMPs for construction-related materials, wastes, spills or residues shall be implemented and retained on site to
minimize transport fromthe site to streets, drainage facilities, or adjoining property by wind or runoff.

300 N. Flow er Street, Santa Ana, CA 92703 www.ocpublicworks.com
P.O. Box 4048, Santa Ana, CA 92702-4048 P. 714.667.8888 | F: 714.667.7575
Revised 02/2017 ocpCustomerCare@ocpw.ocgov.com
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County of Orange - OC Public Works
OC Development Services
APPROVED o

Thiz set of plans and specifications must be kapt on the
job at all imes. It is unlawful fo make any changes or
alterations to these plans without writlan permission
from QG Public Works, OC Development Services

of Crange co-.gg The stamping of these plan
specifications SHALL NOT be held to pemil or be an
approval of the viclation of any provisions of any County
Qrdinance or Siate law.

Hadi Tabatabaee
BUILDING OFFICIAL
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County of Orange - OC Public Works
OC Development Services
APPROVED

This set.of plans and specifications must be kept on the
job at all fimes. It is unlawful to make any changes or
atterations to these plans without written permission
from QG Public Works, OC Development Services

of Crange Coun&r. The stamping of these plan
specifications SHALL NOT be held to permit or be an
approval of the viclation of any provisions of any County
Ordinance or Siate law.

Hadi Tabatabaee
BUILDING QFFICIAL

APPENDIX B

Submittal 3 for a Geopier Foundation
System by WGI
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Western Groﬁw_ :
2372 Morse e°'~' y of Urarnfge - OC Public Works

OC Development Services

Suite 504 APPROVED
Irvine, CA 926[L4

This set of plans and specifications must be kept on the
job at all fimes. It is unlawful to make any changes or
atterations to these plans without writtan permission
from QG Public Works, OC Development Services

www.westerngrQUIHIERGCRVE TRATEDI o pemit or e an

approval of the viclation of any provisions of any County
Ordinance or State law

August 31, 2020 Hadi Tabatabaee

BUILDING OFFICIAL

Mr. Dave Atkinson

GMU Geotechnical, Inc.

23241 Arroyo Vista

Rancho Santa Margarita, California 92688

Re: Design Submittal for a Geopier® Foundation System
Dana Point Harbor Parking Structure
Dana Point, California
GFC Project No.: GLA-113

Dear Mr. Atkinson,

Geopier Foundation Company, Inc. has completed the Geopier® foundation design for the above
project. The following documents are included herein:

e Geopier Design Drawing GP0.1: Geopier Notes & Details
e Geopier Design Drawing GP0.2: Geopier Schedules
e Geopier Design Drawing GP0.1 - GP1.4. Geopier Location Plans

We are pleased to have provided you with our design services. If you have any questions, please

contact this office.

Sincerely,
Western Ground Improvement, Inc.

/31/20

7 (L L
Ken Hoevelkamp, P.E.
Principal Engineer

Y >
v ’
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INC.,

County of Orange - OC Public Works
OC Development Services

GEOPIER DESIGN NOTES: APPROVER

1. GEOPIER FOUNDATION SUPPORT IS AS DES/GrJg@ggnig‘?ch{ggggrwu;mgggggg;}ggf?<>UND IMPROVEMENT,
IRVINE, CALIFORNIA (DESIGNER). specichions SALNOTEE NS ol be

2. THESE DESIGN DRAWINGS ARE PREPARED BY|THE DhSleM:R FOR USE IN GEOPIER
CONSTRUCTION. THE GEOPIER SYSTEM SHALE—BENSTAEEED—BY—APPROVED INSTALLERS
LICENSED BY GEOPIER FOUNDATION COMPANY. UNAUTHORIZED USE OF THESE DRAWINGS IS
PROHIBITED.

3. THE GEOPIER FOUNDATION DESIGN IS BASED ON THE GEOTECHNICAL INFORMATION PROVIDED IN
THE SUBSURFACE EXPLORATION BY GMU GEOTECHNICAL, INC. WESTERN GROUND IMPROVEMENT,
INC., HAS RELIED ON THIS INFORMATION AND WE HAVE NO REASON TO SUSPECT ANY OF THE
INFORMATION IN THE REPORT IS IN ERROR. WESTERN GROUND IMPROVEMENT, INC. IS NOT
RESPONSIBLE FOR ERRORS OR OMISSIONS IN THE REPORT THAT MAY AFFECT THE PARAMETER
VALUES IN OUR DESIGN. IF THE SUBSURFACE OR SITE CONDITIONS DIFFER FROM THOSE
UTILIZED IN THE DESIGN THE DESIGNER SHALL BE NOTIFIED IMMEDIATELY.

4. THE ALLOWABLE BEARING PRESSURE FOR FOUNDATIONS SUPPORTED BY GEOPIER ELEMENTS IS
AS REFERENCED IN DETAIL 1/GPO0.1. THE GEOPIER LAYOUT IS DESIGNED TO PROVIDE
SETTLEMENT CONTROL BASED ON SERVICE LOADS PROVIDED BY CULP AND TANNER. IN THE
EVENT THE STRUCTURAL LOADS VARY, THE DESIGNER SHALL BE NOTIFIED IMMEDIATELY.

5. FOOTING ELEVATIONS ARE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR AND SHALL BE
REPORTED IN WRITING TO THE INSTALLER’S QC REPRESENTATIVE PRIOR TO INSTALLING GEOPIER
ELEMENTS.

GEOPIER LAYOUT NOTES:

1. GEOPIER ELEMENT LAYOUT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR. GEOPIER
ELEMENTS SHALL BE INSTALLED IN THE FIELD WITHIN 6 INCHES OF LOCATIONS SHOWN ON
THESE PLANS.

2. GEOPIER ELEMENTS ARE LOCATED RELATIVE TO THE INTERSECTION OF REFERENCE GRID LINES
OR AT THE CENTERLINE OF STRIP FOOTINGS, UNLESS DIMENSIONED OTHERWISE. PLEASE REFER
TO THE "FOOTING DETAILS” ON THIS SHEET FOR SPECIFIC PIER LOCATIONS AND DIMENSIONS
RELATIVE TO THE FOOTING.

3. THE “GEOPIER LOCATION PLAN” AND “FOOTING DETAILS” PROVIDE GEOPIER ELEMENT NUMBER,
LOCATION, AND LAYOUT ONLY. FOOTING LOCATIONS, SIZES, AND ORIENTATION SHOWN ON THESE
PLANS ARE FOR INFORMATION ONLY. PLEASE REFER TO THE STRUCTURAL PLANS FOR SPECIFIC
FOUNDATION DIMENSIONS AND LOCATIONS. THE DESIGNER ACCEPTS NO RESPONSIBILITY FOR
THE LOCATION OF FOOTINGS SHOWN ON THESE PLANS. THE DESIGNER SHALL BE NOTIFIED
IMMEDIATELY IF INFORMATION ON THESE PLANS CONFLICTS WITH STRUCTURAL OR ARCHITECTURAL
DRAWINGS.

UTILTIES /OBSTRUCTION NOTES:

1. UTILITY LOCATIONS ARE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR. THE DESIGNER
SHALL BE NOTIFIED OF ANY CONFLICTS WITH GEOPIER LOCATIONS SHOWN ON THE PLANS. NEW
TEMPORARY UTILITY EXCAVATIONS SHALL BE LIMITED TO THE ZONE DEPRICTED ON DETAIL 2 OF
THIS SHEET. IF EXCAVATIONS ARE PLANNED WITHIN THE GEOPIER "NO DIG” ZONE, THE
DESIGNER SHALL BE NOTIFIED IMMEDIATELY TO DISCUSS EXCAVATION OPTIONS.

2. |F OBSTRUCTIONS ARE ENCOUNTERED DURING GEOPIER INSTALLATION THAT CANNOT BE REMOVED
WITH CONVENTIONAL GEOPIER INSTALLATION EQUIPMENT, THE GENERAL CONTRACTOR SHALL BE
RESPONSIBLE FOR REMOVING THE OBSTRUCTIONS. IF THE GENERAL CONTRACTOR DOES NOT DO
SO IN A TIMELY MANNER THAT DOES NOT INTERRUPT GEOPIER PRODUCTION, THE INSTALLER MAY

REMOVE OBSTRUCTIONS(S) AND SHALL BE REIMBURSED FOR COSTS INCURRED, INCLUDING
LABOR, EQUIPMENT, AND MATERIALS. IN THE EVENT OBSTRUCTIONS ARE ENCOUNTERED BELOW
THE DESIGNED BOTTOM OF FOOTING ELEVATION THE OBSTRUCTION SHALL BE REMOVED AS
OUTLINED ABOVE. THE RESULTING EXCAVATION SHALL THEN BE BACKFILLED AND COMPACTED IN
ACCORDANCE WITH THE PROJECT SPECIFICATIONS FOR STRUCTURAL FILL. THE AREA SHALL BE

TESTED BY THE OWNER'S TESTING AGENCY AND THE COMPACTION TEST RESULTS SHALL BE
SUBMITTED TO THE INSTALLER AND THE DESIGNER.

GEOPIER TESTING NOTES:

1. A QUALIFIED, FULL—TIME QUALITY CONTROL (QC) REPRESENTATIVE PROVIDED BY THE GEOPIER

INSTALLER (INSTALLER) SHALL BE RESPONSIBLE FOR INSTALLATION OF THE GEOPIER ELEMENTS
IN ACCORDANCE WITH THE DESIGN AND SHALL REPORT ALL GEOPIER FOUNDATION CONSTRUCTION
ACTIVITIES TO THE DESIGNER. IF AUTHORIZED BY THE OWNER, THE QC REPRESENTATIVE SHALL
COORDINATE QC ACTIVITIES WITH THE TESTING AGENCY HIRED BY THE OWNER. UNDER NO
CIRCUMSTANCES SHALL THE TESTING AGENCY DIRECT GEOPIER INSTALLATION PROCEDURES.

2. GEOPIER ELEMENT DESIGN SHALL BE CONFIRMED BY A MODULUS TEST PERFORMED AT THE SITE.
PLEASE REFER TO THE DESIGN SUBMITTAL FOR TEST LOCATION AND SPECIFICATIONS.

S. GEOPIER ELEMENTS SHALL BE BASED ON THE FOLLOWING CRITERIA UNLESS OTHERWISE
APPROVED IN WRITING BY THE DESIGNER:

A. INSTALLATION DEPTHS SHALL BE WITHIN & INCHES OR DEEPER THAN THE DEPTHS SHOWN
ON THE PLANS.

B. THE AVERAGE COMPACTED LIFT THICKNESS DURING EACH DAY’'S PRODUCTION SHALL BY
APPROXIMATELY 12 TO 24 INCHES.

C. GEOPIER ELEMENT DISPLACEMENT MEASURED DURING BOTTOM STABILIZATION TESTS (BST)
SHALL BE WITHIN 150% OF THE BST VALUE ACHIEVED IN THE MODULUS TEST PIER. BSTS
SHALL BE PERFORMED IN AT LEAST 10% OF THE DAY'S PRODUCTION PIERS.

D. GEOPIER ELEMENT AGGREGATE RELATIVE DENSITY SHALL BE RECORDED PERIODICALLY
THROUGHOUT THE DAY. THE AVERAGE BLOW COUNTS OBTAINED UTILIZING A DYNAMIC CONE
PENETROMETER (DCP) IN ACCORDANCE WITH ASTM STP—399, SHALL BE GREATER THAN 15
BLOWS FOR 1.75 INCHES OF PENETRATION (BPI). NO MORE THAN 10% OF DCP TESTS
CONDUCTED ON EACH DAY SHALL BE BELOW 15 BPI. NOTE: USE OF DCP TESTS ARE NOT
APPROPRIATE FOR OPEN GRADED AGGREGATE SUCH AS #57 STONE OR SAND.

E. GEOPIER ELEMENT AGGREGATE SHALL BE APPROVED BY THE DESIGNER AND SHALL BE THE
SAME AS USED IN A SUCCESSFUL MODULUS TEST, UNLESS OTHERWISE APPROVED IN
WRITING BY THE DESIGNER.

F. THE AGGREGATE SHALL BE TAMPED IN A MANNER CONSISTENT WITH THE MODULUS TEST
PIER BUT FOR NO LESS THAN 10 SECONDS PER LIFT.

G. IF CAVE—=INS OCCUR ON TOP OF A LIFT OF AGGREGATE SUCH THAT THE VOLUME OF CAVED
SOIL IS GREATER THAN APPROXIMATELY 10% OF THE VOLUME OF THE AGGREGATE IN THE
LIFT, THEN THE AGGREGATE SHALL BE CONSIDERED CONTAMINATED, AND SHALL BE REMOVED
AND REPLACED WITH UNCONTAMINATED AGGREGATE.

4. GEOPIER ELEMENTS NOT MEETING DESIGN REQUIREMENTS SHALL BE REINSTALLED UNLESS
OTHERWISE APPROVED IN WRITING BY THE DESIGNER.

"Geopier® and Rammed Aggregate Pier®" are registered trademarks of Geopier Foundation Company, Inc. This
drawing contains information proprietary to The Geopier Foundation Company, Inc. and its licensees. The information
contained herein is not to be transmitted to any other organization unless specifically authorized in writing by Geopier
Foundation Company, Inc.
Geopier® is the property of Geopier Foundation Company, Inc. and is protected under U.S. Patent No. 6,425,713;
6,688,815; 6,988,855, 5,249,892; 7,226,246, 6,354,766; 7,004,684; 6,354,768; 7,326,004 and other patents pending.

CONSTRUCTION NOTES FOR CONCRETE FOUNDATIONS SUPPORTED BY GEOPIER® ELEMENTS:

1. ALL EXCAVATIONS FOR FOUNDATIONS SUPPORTED BY GEOPIER ELEMENTS SHALL BE PREPARED

IN THE FOLLOWING MANNER BY THE GENERAL CONTRACTOR: OVEREXCAVATION BELOW THE
BOTTOM OF FOUNDATION SHALL BE LIMITED TO THREE INCHES.

TEETH OF EXCAVATORS FROM OVEREXCAVATION BEYOND THREE INCHES BELOW THE
FOUNDATION ELEVATION.

2. FOUNDATION CONCRETE SHALL BE PLACED IMMEDIATELY FOLLOWING FOUNDATION EXCAVATION

AND APPROVAL, PREFERABLY THE SAME DAY AS THE EXACAVATION.

MOISTURE—SENSITIVE SOILS.
POSSIBLE, OPEN EXCAVATIONS SHALL BE PROTECTED FROM SURFACE WATER ACCUMULATION. A

LEAN CONCRETE MUD—MAT MAY BE USED TO ACCOMPLISH THIS.

PRE—-APPROVED BY THE DESIGNER.

J. PRIOR TO CONCRETE OR MUD MAT PLACEMENT, THE TOP OF THE EXCAVATED SOIL AND
GEOPIER ELEMENTS SHALL BE COMPACTED WITH A STANDARD, HAND—OPERATED IMPACT

COMPACTOR (l.LE. JUMPING JACK COMPACTOR).
ENTIRE FOUNDATION SUBGRADE TO COMPACT ANY LOOSE SURFACE SOIL AND LOOSE SURFACE
GEOPIER AGGREGATE.

FOUNDATION CONCRETE
SHALL BE PLACED ON THE SAME DAY IF THE FOUNDATION IS BEARING ON
IF SAME DAY PLACEMENT OF FOUNDATION CONCRETE IS NOT

THIS INCLUDES LIMITING THE

OTHER METHODS MUST BE

COMPACTION SHALL BE PERFORMED OVER THE

4. WATER SHALL NOT BE ALLOWED TO ACCUMULATE IN THE FOUNDATION EXCAVATIONS PRIOR TO
CONCRETE PLACEMENT OR ALLOWED TO ACCUMULATE OVER THE POURED FOUNDATION.

5. EXCAVATION AND SURFACE COMPACTION OF ALL FOUNDATION SUBGRADES SHALL BE THE

RESPONSIBILITY OF THE GENERAL CONTRACTOR.

>

6. THE TESTING AGENCY SHALL INSPECT EACH FOUNDATION AND APPROVE IT IN WRITING ON THE

SAME DAY THAT THE CONCRETE OR MUD MAT IS PLACED IN THE FOUNDATION EXCAVATION.
THE APPROVAL SHALL STATE THAT ALL FOUNDATION SUBGRADE,
GEOPIER TOPS, HAVE NOT BEEN OVEREXCAVATED MORE THAN THREE—INCHES BELOW THE

BOTTOM OF THE FOUNDATION, HAVE BEEN KEPT FREE OF WATER ACCUMULATION, AND HAVE

>

INCLUDING MATRIX SOILS AND

BEEN REASONABLY COMPACTED WITH A HAND—HELD MECHANICAL IMPACT COMPACTOR ON THE
SAME DAY THAT THE CONCRETE WAS PLACED.

/. IN THE EVENT THAT FOUNDATION BOTTOM PREPARATIONS, AS DESCRIBED ABOVE, ARE NOT

PERFORMED OR DOCUMENTED IN ACCORDANCE WITH THIS SECTION, ANY WRITTEN OR IMPLIED
WARRANTY WITH RESPECT TO GEOPIER FOUNDATION PERFORMANCE CAN BY CONSIDERED VOID.

FOOTINGS TO BE SUPPORTED BY
GEOPIER ELEMENTS.

/|'2—6

LIMITS OF DISTURBANCE:
TEMPORARY UTILITY EXCAVATIONS MUST
BE OUTSIDE THIS ZONE AND

ACCORDANCE WITH PROJECT
GEOTECHNICAL ENGINEER

RECOMMENDATIONS.

IF THIS

IN

APPROVED

DATE
02/11,/2020
08/31,/2020

DESCRIPTION

REVISIONS
GEOPIER® NOTES AND DETAILS

2ND SUBMITTAL
3RD SUBMITTAL

REV
1
2

ZONE

Design Parameter Value
Allowable bearing pressure (ksf) r 7
Depth to groundwater (ft) :\/Qm
Total unit weight of soil (pcf) < 125 A
Soil friction angle (degrees) r/\%w
Geopier stifness modulus (pci) [ 300
Soil stifiness modulus (pci) [ 38
Number Minimum
of Geopier Design Anticipated
Maximum Geopier | Elements | Shaft Length, | Settlement,
Load, Width, Length, | Thickness, |Diameter, per (ft) (in)
Type / Mark (kips, kIf) (ft) (ft) (in) (in) Footing (1) (2) Notes
F5-1 100 5.0 5.0 18 24 1 9.0 1/2
F6-3 252 6.0 6.0 24 24 9.0 1/2
F6-4 252 6.0 6.0 24 24 4 9.0 1/2
F7-3 315 7.0 7.0 24 24 3 9.0 1/2
F7-4 343 7.0 7.0 24 24 4 9.0 1/2
" _F8A4 315 8.0 8,0 36 24 | 7 4 9.9 12 7 D
F8-4 420 8.0 8.0 24 24 4 9.0 1/2
" F9A4 "315 9.0 90 | = 48 24 | 4 90 | 12 P
F9-4 420 9.0 9.0 30 24 4 9.0 1/2
F9-5 525 9.0 9.0 30 24 5 9.0 1/2
F10-5 32D 10.0 10.0 30 24 5 20 1/2
F10-6 630 10.0 10.0 30 24 6 9.0 1/2
F11-6 630 11.0 11.0 36 24 6 2.0 1/2
F14-5 525 14.0 14.0 48 24 5 9.0 1/2
F10-11 315 10.0 11.0 48 24 3 2.0 1/2
F10x30 1050 10.0 30.0 36 24 10 9.0 1/2
F24x32 2685 24.0 32.0 30 24 30 9.0 3/4
NOTES: (1) Geopier elements shall penetrate fill and reach bedrock.

ADJACENT

IS NOT THE

CASE THE DESIGNER MUST BE NOTIFIED

IMMEDIATELY.

ADJACENT TEMPORARY UTILITY EXCAVATION DETAIL

2)

NOT TO SCALE

ADJACENT TEMPORARY UTILITY EXCAVATION NOTES:

1. DETAIL

BE MINIMIZED AS MUCH AS POSSIBLE. DISTURBED PORTIONS OF GEOPIER ELEMENTS SHALL BE

T DOES NOT APPLY TO MASS EXCAVATION OR SITE GRADING.
2. THE PROJECT GEOTECHNICAL ENGINEER'S RECOMMENDATIONS SHALL BE FOLLOWED FOR

TEMPORARY OR PERMANANT SLOPES.
3. WHERE PROPOSED EXCAVATIONS EXTEND INTO THE ZONE OF INFLUENCE, DISTURBANCE SHALL

REMOVED AND THE EXCAVATIONS SHALL BE BACKFILLED WITH GRANULAR FILL COMPACTED IN

ACCORDANCE WITH THE PROJECT REQUIREMENTS FOR STRUCTURAL FILL.

EXCAVATIONS MAY BE BACKFILLED WITH FLOWABLE FILL OR LEAN CONCRETE.
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Permits: GRD20-0021

County of Orange - OC Public Works
OC Development Services
APPROVED

This set of plans and specifications must be kept on the
job at all fimes. It is unlawiul to make any changes or
atterations to these plans without writtan permission
from OC Public Works, OC Development Services

of Crange County. The stamping of these plan
specifications SHALL NOT be held to pemil ar ba an
approval of the viclation of any provisions of any County
Ordinance or State law

Hadi Tabatabaee
BUILDING QFFICIAL

GEOPIER® Foundation Company

GEOPIER"®

GEOPIER® Foundation Company

GEOPIER"®

Project Name: Dana Point Harbor Parking Structure Project Name: Dana Point Harbor Parking Structure
Project Location: Dana Point, Ca GEOPIER® SCHEDULE Project Location: Dana Point, Ca ) GEOPIER® SCHEDULE
Project Number: GLA-113 Project Number: sl
Geopler Geopler
Top of Shaft |Finish Floor| Top of Top of Shaft |Finish Floor| Top of
Footing Length, | Elevation, | Geopier® Footing Length, | Elevation, | Geopier®
Geopier® Elevation,| Width, | Length, | Thickness, (ft) (ft) Elevation, Geopier® Elevation, | Width, | Length, | Thickness, (ft) (ft) Elevation,
Column Line Number(s) Type / Mark (ft) (ft) (ft) (in) (1) (2) (ft) Notes Column Line Number(s) Type / Mark (ft) (ft) (ft) (in) (1) (2) (ft) Notes
A-2 1 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D-1 281 - 284 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
2-3 NOT USED D4 285 - 288 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
A-3 4-6 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D-5 289 - 291 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-4 7-9 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D-6 292 - 294 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-5 10-12 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D-7 295 - 297 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-6 13-15 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D-8 298 - 300 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A7 16-18 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D-9 301 - 303 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-8 19 - 21 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D-10 304 - 306 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-9 22-24 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D-11 307 - 309 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-10 25-27 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D-12 310-312 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
A-11 28-30 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 313 NOT USED
A-12 31-33 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D-13 314 F5 -1.00 5.0 5.0 18 0.00 -2.50
34 NOT USED D-14 315-317 F7 -1.00 7.0 7.0 24 0.00 -3.00
A-13 35-37 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 318 NOT USED
38 NOT USED D-15 319 - 321 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-14 39-42 F8A -1.00 8.0 8.0 36 9 0.00 -4.00 D-16 322 -324 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-15 43-45 F7 -1.00 7.0 7.0 24 9 0.00 -3.00 D-17 325 - 327 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
46 NOT USED D-18 328 - 330 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-16 47 - 49 F7 -1.00 7.0 70 | 24 | o | o000 -3.00 D-19 331-333 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
50 NOT USED D-20 334 - 336 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-17 51-53 F7 -1.00 7.0 70 | 24 | 9 [ o000 -3.00 D-21 337 -339 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
54 NOT USED D-22 340 - 342 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-18 55-57 F7 -1.00 7.0 70 | 24 | 9 | o000 -3.00 D-23 343 - 345 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
58 NOT USED D-24 346 - 349 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
A-19 59 - 61 F7 -1.00 7.0 70 | 24 | o | o000 -3.00 D-25.6/D-27 350 - 353 F5x29 -1.00 5.0 29.0 18 9 0.00 -2.50
62 NOT USED 354 - 355 NOT USED
A-20 63 - 65 F7 -1.00 7.0 70 | 24 | 9 | o000 -3.00 D.1-1 356 - 358 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
66 NOT USED D.6-1 359 - 361 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-21 67 - 69 F7 -1.00 7.0 70 | 24 | 9 | o000 -3.00 D.7-27 362 - 364 F8A -1.00 8.0 8.0 36 9 0.00 -4.00
70 NOT USED E-1 365 - 367 F10x11 -1.00 10.0 10.0 48 9 0.00 -5.00
A-22 71-73 F7 -1.00 7.0 70 | 24 | o | o000 -3.00 E-2 368 - 370 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
74 NOT USED E-3 371-373 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
A-23 75-77 F7 -1.00 7.0 7.0 24 9 0.00 -3.00 E-4 374 - 378 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
A-24 78-80 F8A -1.00 8.0 8.0 36 9 0.00 -4.00 E-6 379 - 383 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
A-25 81-83 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 384 NOT USED
A-26.5 84 F5 -1.00 5.0 5.0 18 9 0.00 -2.50 E-7 385 - 388 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
A-27 85-87 F9A -1.00 9.0 9.0 48 9 0.00 -5.00 E-8 389 - 392 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
A4-1.5 88 F5 -1.00 5.0 5.0 18 9 0.00 250 E-9 393 - 396 =z -1.00 8.0 8.0 24 9 0.00 -3.00
A.4-1 89 - 91 F10x11 -1.00 10.0 10.0 48 9 0.00 -5.00 E-10 397 - 400 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
A4-2 92-94 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 E-11 401 - 404 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
A.3-27 95-97 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 E-12 405 - 409 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
A.5-1 98 - 100 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 E-14 410 - 414 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
A5-5 101 F5 -1.00 5.0 5.0 18 9 0.00 -2.50 E-15 415 -418 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
A7-27 102 - 104 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 E-16 419 - 422 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
A.8-1 105 - 107 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 E-17 423 - 426 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
A.9-7 108-110 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 E-18 427 - 430 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-2 111-115 F9 -1.00 9.0 9.0 30 9 0.00 -3.50 E-19 431 - 434 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-4 116 - 120 F9 -1.00 9.0 9.0 30 9 0.00 -3.50 E-20 435 - 438 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-5 121-124 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 E-21 439 - 442 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-6 125 - 127 F7 -1.00 7.0 7.0 24 9 0.00 -3.00 E-22 443 - 446 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-7 128-130 F7 -1.00 7.0 7.0 24 9 0.00 -3.00 E-23 447 - 450 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-8 131-133 F7 -1.00 7.0 7.0 24 9 0.00 -3.00 E-24 451 - 455 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
B-9 134-136 F7 -1.00 7.0 7.0 24 9 0.00 -3.00 456 NOT USED
B-10 137-139 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 E-26 457 - 461 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
B-11 140 - 143 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 E.1-27 462 - 464 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B-12 144 - 148 F9 -1.00 9.0 9.0 30 9 0.00 -3.50 E.5-27 465 - 467 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B-14 149 - 153 F9 -1.00 9.0 9.0 30 9 0.00 -3.50 E.8-3 468 - 470 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B-15 154 - 157 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 E.8-4 471 - 473 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B-16 158 - 161 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 E.8-5 474 - 476 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B-17 162 - 165 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 E.8-24 477 - 479 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B-18 166 - 169 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 E.8-25 480 - 482 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B-19 170-173 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 E.8-26 483 - 485 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B-20 174 -177 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 E.8-27 486 - 490 F14 -1.00 14.0 14.0 48 9 0.00 -5.00
B-21 178 - 181 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 F-4 491 F5 -1.00 5.0 5.0 18 9 0.00 -2.50
B-22 182-185 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 F-24 492 F5 -1.00 5.0 5.0 18 9 0.00 -2.50
B-23 186 - 189 F8 -1.00 8.0 8.0 24 9 0.00 -3.00 493 - 533 NOT USED
B-24 190 - 195 F10 -1.00 10.0 10.0 30 9 0.00 -3.50 F-17 534 - 536 F7 -1.00 7.0 7.0 24 [ o 0.00 -3.00
B-26 196 - 201 F10 -1.00 10.0 10.0 30 9 0.00 -3.50 537 NOT USED
B.2-1 202 -204 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 F-18 538 - 540 F7 -1.00 7.0 7.0 24 | o 0.00 -3.00
B.3-27 205 - 207 F8A -1.00 8.0 8.0 36 9 0.00 -4.00 541 NOT USED
B.5-1 208 -210 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 F-19 542 - 544 F7 -1.00 7.0 7.0 24 | o9 0.00 -3.00
B.8-1 211 -213 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 545 NOT USED
s 214-216 F7 -1.00 7.0 7.0 24 9 0.00 -3.00 F-20 546 - 549 F8A -1.00 8.0 8.0 36 9 0.00 -4.00
C-4 217-219 F7 -1.00 7.0 7.0 24 9 0.00 -3.00 F-21 550 - 552 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
C-5 220-222 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 F-22 553 - 555 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
c-6 223 - 225 Fé -1.00 6.0 6.0 24 9 0.00 -3.00 F-23 556 - 558 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
C-7 226 - 228 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 F-24 559 F5 -1.00 50 50 18 9 0.00 250
C-8 229 - 231 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 B.7-256 560 - 589 F24x32 -1.00 24.0 32.0 30 9 0.00 -3.50
c-9 232 - 234 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 D.2-256 590 - 599 F10x30 -1.00 10.0 30.0 36 9 0.00 -4.00
C-10 235-237 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 A-24 600 F8A -1.00 80 80 36 9 0.00 -4.00
c-11 238 - 240 F6 -1.00 6.0 6.0 24 9 0.00 -3.00 A5 601 Fs 100 8.0 80 24 9 0.00 3.00
a2 241-243 F7 -1.00 7.0 7.0 24 9 0.00 -3.00 A27 602 FOA 1.00 90 90 48 9 0.00 5.00
244 NOT USED B-10 603 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
cAd 245 5 -1.00 5.0 2.0 18 9 0.00 -2.50 B.3-27 604 F8A -1.00 8.0 8.0 36 9 0.00 -4.00
X7 246 - 248 F7 -1.00 7.0 7.0 24 9 0.00 -3.00 D.7-27 605 E8A 1,00 8.0 8.0 36 9 0.00 4.00
249 NOT USED F-4/F-16 606 - 655 CONT 1.00 | VARIES | 2235 24 9 0.00 -3.00
c-15 250 - 252 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
16 233 - 5 Fé -1.00 640 6.0 24 B 0.00 -3.00 NOTES: (1) Geopier elements shall completely penetrate the fill and reach bedrock.
ol 256 - 258 Fe 100 4 6.0 00 24 2 000 | -3.00 (2) Structure FFE=0.00 ftis equivalent to Site Civil Elevation XX XX ft
c-18 259 - 261 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-19 262 - 264 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-20 265 - 267 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
c-21 268 - 270 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
G2 271 -273 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
c-23 274-276 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
Cc-24 277 -280 F8 -1.00 8.0 8.0 24 9 0.00 -3.00

GEOPIER”®

1

Q GEOPIER® SCHEDULE

"Geopier® and Rammed Aggregate Pier®" are registered trademarks of Geopier Foundation Company, Inc. This

drawing contains information proprietary to The Geopier Foundation Company, Inc. and its licensees. The information
contained herein is not to be transmitted to any other organization unless specifically authorized in writing by Geopier

Foundation Company, Inc.

Geopier® is the property of Geopier Foundation Company, Inc. and is protected under U.S. Patent No. 6,425,713;

6,688,815; 6,988,855, 5,249,892; 7,226,246; 6,354,766; 7,004,684, 6,354,768; 7,326,004 and other patents pending.

NOTE: HELICAL ANCHORS
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MAY BE USED IN LIEU OF
UPLIFT GEOPIER ELEMENTS.

LOAD TEST PIER (COMPRESSION)

GEOPIER® MODULUS TEST SETUP

2

NOT TO SCALE

GEOPIER® Foundation Company

Project Name:
Project Location:
Project Number:

Dana Point Harbor Parking Structure

Dana Point, Ca

GLA-113

GEOPIER”®

Geopier® Modulus Test Schedule

Maximum Geopier Design Stress: 22,010  psf Modulus Test Location: _Near Boring DH-35
Geopier Element Diameter: 24 in. Test Geopier Element Shaft Length: 9 ft
Design Modulus: 300 pCi Concrete Cap Thickness: 2 ft
Total Drill Depth 11 ft
Geopier
Element | Percent of
RamLoad,| Stress, Design Minimum Maximum
Load No. (kips) (psf) Stress Duration Duration Remarks
3.46 1,101 5.0% NA NA seating load
1 11.53 3,669 16.7% 15 min 60 min
2 23.05 7,336 33.3% 15 min 60 min
3 34.57 11,005 50.0% 15 min 60 min
4 46.10 14,674 66.7% 15 min 60 min
5 57.62 18,341 83.3% 15 min 60 min
6 69.15 22,010 100.0% 15 min 60 min
7 80.65 25,672 116.6% 60 min 240 min
8 92.19 29,346 133.3% 15 min 60 min
9 103.72 33,015 150.0% 15 min 60 min
10 69.15 22,010 100.0% N/A N/A rebound, unload
11 45.64 14,527 66.0% N/A N/A rebound, unload
12 22.82 7,263 33.0% NA N/A rebound, unload
13 3.46 1,101 5.0% N/A N/A rebound, unload
Notes:

1 - The Geopier element to be used in the modulus load testing should be installed in @ manner similar to production, at least 4 days prior to
testing, so that pore-pressures have adequate time to dissipate.

2 - The modulus load test shall be performed to a stress not less than 150% of the design maximum top-of-pier stress indicated in the
Geopier Design Calculations.

3 - The modulus load test Geopier element shall be installed to a depth of 11 feet below the ground surface with a 2-foot thick unreinforced

concrete leveling pad. The modulus load test Geopier shall penetrate fill.

4 - A telltale shall be installed in the bottom one-third of the tested Geopier element. Telltale deflections shall be monitored concurrent with
top of Geopier deflections during the modulus load test.

5- The modulus load test setup shall be as shown on Geopier Construction Drawing GP0.1. Helical anchors should be installed in

accordance with manufacturers specifications.

6 - A representative of the owner's geotechnical consultant should be present to witness the load test.
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GLA=113
GEOPIER® | OCATION PLAN NOTES

DRAWN BY AR
1. FOOTING CONCRETE SHALL BE PLACED DIRECTLY ON TOP OF EXPOSED GEOPIER

FLEMENTS. CHECK BY
LEGEND 2. ALL EXISTING AND PROPOSED UTILITIES WITHIN AND ADJACENT TO THE PROPOSED KH

BUILDING FOOTPRINT SHALL BE FIELD VERIFIED BY THE GENERAL CONTRACTOR
7 OVERALL GEOPIER® LOCATION PLAN .. AP 320 )
TYP. 24 INSTALLATION SHALL PROCEED.

NORTH AND COORDINATED WITH THE GEOPIER INSTALLER BEFORE GEOPIER ELEMENT
N\ 1 1/16" = 1-0" O GEOPIER 3. THESE DRAWINGS ARE FOR GEOPIER LOCATION ONLY, AND ARE BASED ON THE SHEET NUMBER

ELEMENT STRUCTURAL DRAWINGS PROVIDED BY CULP AND TANNER ON SHEET S2.01 DATED

12/03/19. REFER TO CULP AND TANNER DRAWINGS FOR FOOTING LAYOUT AND
TYP. GEOPIER ORIENTATION. G P 1 O
| |

® "Geopier® and Rammed Aggregate Pier®" are registered trademarks of Geopier Foundation Company, Inc. This
drawing contains information proprietary to The Geopier Foundation Company, Inc. and its licensees. The information
contained herein is not to be transmitted to any other organization unless specifically authorized in writing by Geopier
Foundation Company, Inc. ELEMENT 4. GEOPIER ELEMENTS SHALL BE LOCATED IN THE FIELD AS SHOWN, DIMENSIONED

Geopier® is the property of Geopier Foundation Company, Inc. and is protected under U.S. Patent No. 6,425,713; NUMBER FROM CONTROL POINTS ESTABLISHED FROM STRUCTURAL AND/OR ARCHITECTURAL
6,688,815; 6,988,855, 5,249,892; 7,226,246; 6,354,766; 7,004,684; 6,354,768; 7,326,004 and other patents pending. PLANS.
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Geopier® is the property of Geopier Foundation Company, Inc. and is protected under U.S. Patent No. 6,425,713;
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GEOPIER® | OCATION PLAN NOTES
1. FOOTING CONCRETE SHALL BE PLACED DIRECTLY ON TOP OF EXPOSED GEOPIER
ELEMENTS.
LEGEND 2. ALL EXISTING AND PROPOSED UTILITIES WITHIN AND ADJACENT TO THE PROPOSED
— BUILDING FOOTPRINT SHALL BE FIELD VERIFIED BY THE GENERAL CONTRACTOR
e GEOPIER® LOCATION PLAN ) AND COORDINATED WITH THE GEOPIER INSTALLER BEFORE GEOPIER ELEMENT  /\
NORTH 1 TYP. 24 INSTALLATION SHALL PROCEED.
§ 1/16" = 1-0" GEOPIER 3. THESE DRAWINGS ARE FOR GEOPIER LOCATION ONLY, AND ARE BASED ON THE
"Geopier® and Rammed Aggregate Pier®" are registered trademarks of Geopier Foundation Company, Inc. This ELEMENT STRUCTURAL DRAWINGS PROVIDED BY CULP AND TANNER ON SHEET S2.07 DATED
drawing contains information proprietary to The Geopier Foundation Company, Inc. and its licensees. The information 12/03/19. REFER TO CULP AND TANNER DRAWINGS FOR FOOTING LAYOUT AND
contained herein is not to be transmitted to any other organization unless specifically authorized in writing by Geopier TYP. GEOPIER ORIENTATION.
Foundation Company, Inc. EjlfmggQT 4., GEOPIER ELEMENTS SHALL BE LOCATED IN THE FIELD AS SHOWN, DIMENSIONED

FROM CONTROL POINTS ESTABLISHED FROM STRUCTURAL AND/OR ARCHITECTURAL
PLANS.
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BUILDING OFFICIAL

August 31, 2020

Mr. Dave Atkinson

GMU Geotechnical, Inc.

23241 Arroyo Vista

Rancho Santa Margarita, California 92688

Re: Calculations Package for a Geopier® Foundation System
Dana Point Harbor Parking Structure
Dana Point, California
GFC Project No.: GLA-113

Dear Mr. Atkinson,

Geopier Foundation Company, Inc. has completed the Geopier® foundation

design for the above

project. The design is based on geotechnical information provided by «GE» in the report dated
«GEreportdateTEXT». Structural design loads are as provided by «SE». The following documents

are included herein:

o Geopier settlement calculations for square footings
o Geopier settlement calculations for rectangular footings

We are pleased to have provided you with our design services. If you have any questions, please

contact this office.

Sincerely,
Western Ground Improvement, Inc.

|

V" 8/31/20

Ken Hoevelkamp, P.E.
Principal Engineer
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GEOPIER®

Project: Dana Point Harbor Parking Structure

No.: GLA-113
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Date: 12/11/2019 oc D&q&mﬁﬁ‘%ﬁp%?@qé es

INPUT PARAMETER VALUES: TOP OF PIER STRESS - SQUARE FOOTINGS

Parameter Symb | Val. Parameter Symb Equation F5-1 F6-3 6-4 F7-3 F7-4 F8A-4 |F8-4

RAP diameter (in) d 24| [[Max Column load (kips) P 100 252~ ZERree T s *;?g‘ei'“str”

—dgw~{—<5|| [Required footing width (ft Br sart(P/gall) 378|600l ‘Sngl il AL 7 il o oA 45 lm s o
Total unit weight of spil (pcf) a 125|/ [[Selected footing width (ft) B 5 6 fromng (DG Pubik 'P.'GI'{S?C G Devedgpment Bfrvices
i )\f)\)\z@u Footing bearing pressure a P/(B*B) 4.00 7.00 ?gﬁ]?gg:g:{y ] @ 'agg@%aléﬁ@s |

Max. hor. pressure (psf) pmax | 2500| [[Required No. RAP elems Nr P/Qcell 1.0 2.4 a%._,,& val oftHY violat®s bf aanJ ,..,smpﬁé"é any County

From Table 4.2: Selected No. RAP elems N 1 3 Crddjance ordtate lawd 4

RAP cell cap. (kips) Qcell 105 Area replacement ratio Ra N*Ag/(B*B) 0.126( 0.262|) 0.349| 0.192| 0,2P6snabd6h 0.196

Footing bearing press. (ksf) qall 7 Stiffness ratio Rs kg/km 7.9 79 7.9 79 BUILﬁIﬂS OFﬁe L 7.9

RAP stiffn. modulus (pci) kg 300 Stress at top of GP (ksf) ag *Rs/(Rs*Ra-Ra+1) 16.92 19.70 16.22 21.82 19.96 16.51 22.01

Soil stiffness modulus (pci) km 38 Load at top of GP (kips) Qg q9*Ag 53.2 61.9 51.0 68.5 62.7 51.9 69.1
SHAFT LENGTH REQUIREMENTS
Depth of Embedment Df 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Trial shaft length (ft) Hs 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Drill depth (ft) Hdrill |Df+Hs 12 12 12 12 12 12 12

INPUT PARAMETER VALUES: UPPER ZONE SETTLEMENT - SQUARE FOOTINGS

Upper Zone Elastic Parameters Parameter Symb Equation

Parameter Sym Val UZ Settlement Approach 1-Stiffness, 2-Modulus 1 1 1 1 1 1 1

Pier Modulus Layer 1 (ksf) Egl Thickness of UZ sublayer 1(ft) Huzt

Pier Modulus Layer 2 (ksf) Eg2 Thickness of UZ sublayer 2 (ft) Huz

Pier Modulus Layer 3 (ksf) Eg3 Thickness of UZ sublayer 3 (ft) Huz

Pier Modulus Layer 4 (ksf) Eg4 Thickness of UZ sublayer 4 (ft) Huza

Pier Modulus Layer 5 (ksf) Eg5 Thickness of UZ sublayer 5 (ft) Huzs

Soil Modulus Layer 1 (ksf) Eml Total UZ Thickness OK? Huz =Hs +d

Soil Modulus Layer 2 (ksf) Em2 Composite Modulus Layer 1 (ksf) | Ecomp: |Eg1Ra + Em1(1-Ra)

Soil Modulus Layer 3 (ksf) Em3 Composite Modulus Layer 2 (ksf) | Ecompz |Eg2Ra + Em2(1-Ra)

Soil Modulus Layer 4 (ksf) Em4 Composite Modulus Layer 3 (ksf) | Ecomps |Eg3Ra + Em3(1-Ra)

Soil Modulus Layer 5 (ksf) Em5 Composite Modulus Layer 4 (ksf) | Ecompa |Eg4Ra + Em4(1-Ra)
Composite Modulus Layer 5 (ksf) | Ecomps |EQ5Ra + Em5(1-Ra)
Sett. of UZ sublayer 1 (in) Suz1 |ag/kg or g*lo-vag*H/Ecomp 0.39 0.46 0.38 0.51 0.46 0.38 0.51
Sett. of UZ sublayer 2 (in) Suzz |A*1T-2*Hyzo/Ecompz N/A N/A N/A N/A N/A N/A N/A
Sett. of UZ sublayer 3 (in) Suza |0*10-3*Hyza/Ecomps N/A N/A N/A N/A N/A N/A N/A
Sett. of UZ sublayer 4 (in) Suza | G*107-4*Hypa Ecompa N/A N/A N/A N/A N/A N/A N/A
Sett. of UZ sublayer 5 (in) Suzs [0*10-5"Hz5/Ecomps N/A N/A N/A N/A N/A N/A N/A
Total Upper Zone Settlement (in) Suz | Suzt?tSuzotSuzatSuzatSus [ 0.39 0.46 0.38 0.51 0.46 0.38 0.51

INPUT PARAMETER VALUES: LOWER ZONE SETTLEMENTS - SQUARE FOOTINGS

Parameter Symb | Val. Parameter Symb _[Equation F5-1 F6-3 F6-4 F7-3 F7-4 F8A-4 |F8-4

Allowable end-bearing (kips) Qeb 0.0 Dpth to bottm of LZ from ftg (ft) X*B X*B 10 12 12 14 14 16 16

E or c, for LZ sublyr 1 E;/c; | 800 Upper zone thickness (ft) Hy, Hs+d 11.00 11.00( 11.00 11.00( 11.00 11.00( 11.00

E or c, for LZ sublyr 2 E,/c, | 2000( [[Lower zone thickness (ft) H, H2b-HIz -1 1 1 3 3 5 5

E or c, for LZ sublyr 3 E;/c; | 2000( [[Thickness of LZ sublayer 1(ft) Hia 0 1 1 3 3 B 5

E or c, for LZ sublyr 4 E,/c, | 2000( |[Thickness of LZ sublayer 2 (ft) Hizo

E or c, for LZ sublyr 5 Es/c.;s | 2000( |[Thickness of LZ sublayer 3 (ft) Hizs

Calc. settlement to X*B X 2 Thickness of LZ sublayer 4 (ft) Hiza
Thickness of LZ sublayer 5 (ft) His
Total LZ thickness ok? No LZ ok ok ok ok ok ok
E or c, for LZ sublyr 1 E;/c, E (ksf) or c, 800 800 800 800 800 800 800
E or c, for LZ sublyr 2 E,/cy, E (ksf) or c, 2000 2000 2000 2000 2000 2000 2000
E or c, for LZ sublyr 3 Ez/cgs E (ksf) or c, 2000 2000 2000 2000 2000 2000 2000
E or c, for LZ sublyr 4 Es/cy E (ksf) or c, 2000 2000 2000 2000 2000 2000 2000
E or c, for LZ sublyr 5 Es/cs E (ksf) or c, 2000 2000 2000 2000 2000 2000 2000
Initial stress for sublyr 1 (ksf) P 1.188 | 1.220 | 1.220 | 1.282 | 1.282 | 1.345 | 1.345
Initial stress for sublyr 2 (ksf) P's 1.188 | 1.251 | 1.251 | 1.376 | 1.376 | 1.501 | 1.501
Initial stress for sublyr 3 (ksf) P'ss 1.188 | 1.251 | 1.251 | 1.376 | 1.376 | 1.501 | 1.501
Initial stress for sublyr 4 (ksf) P'o 1.188 | 1.251 | 1.251 | 1.376 | 1.376 | 1.501 | 1.501
Initial stress for sublyr 5 (ksf) P'ss 1.188 | 1.251 | 1.251 | 1.376 | 1.376 | 1.501 | 1.501
Ftg stress on sublyr 1 (ksf) AP1 a*l 0.36 0.82 0.82 0.85 0.93 0.72 0.96
Ftg stress on sublyr 2 (ksf) AP2 a*l 0.36 0.76 0.76 0.69 0.76 0.53 0.71
Ftg stress on sublyr 3 (ksf) AP3 a*l 0.36 0.76 0.76 0.69 0.76 0.53 0.71
Ftg stress on sublyr 4 (ksf) AP4 a*l 0.36 0.76 0.76 0.69 0.76 0.53 0.71
Ftg stress on sublyr 5 (ksf) AP5 q*l 0.36 0.76 0.76 0.69 0.76 0.53 0.71
Sett. of LZ sublayer 1 (in) Siz1 DP1*HIz1/EL 0.00 0.01 0.01 0.04 0.04 0.05 0.07
Sett. of LZ sublayer 2 (in) Sizz DP2*HIz2/E2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sett. of LZ sublayer 3 (in) Siz3 DP3*HIz3/E3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sett. of LZ sublayer 4 (in) Siza DP4*HIz4/E4 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sett. of LZ sublayer 5 (in) Sizs DP5*HIz5/ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total lower zone sett. (in) Siz Siz1%Si22*Siza+Siz4*Sizs 0.0 0.0 0.0 0.0 0.0 0.1 0.1
Total UZ + LZ settlement (in) S 0.4 0.5 0.4 0.5 0.5 0.4 0.6

Page 1 of 3
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INPUT PARAMETER VALUES: TOP OF PIER STRESS - SQUARE FOOTINGS

Parameter Symb | Val. Parameter Symb Equation F9A-4  |F9-4 9-5 F10-5 |F10-6 |[F11-6 [F14-5

RAP diameter (in) d 24| [[Max Column load (kips) P 15[ a20f EREFEE el *;?g‘ei'“str”

memhgj[ gequired footing width (ft) Br sart(P/aall) 671  7.75[| ‘Biebfiondhsese BidRL wirdABhriiah Bmistion

Total unit weight of soil (pcf) g 125 elected footing width (ft) B 9 9 fron® DG Pulkds Workd 0pC DevElgpmentlAgrvices

mﬁ\an}e-(-é%\;q)\)‘s)&)‘ ooting bearing pressure q P/(B*B) 3.89 5.19 g@?ggfﬂ. X HHALE' ) ta g'eBi 31&“*285%‘ |

Max. hor. pressure (psf) pmax 2500 ||Required No. RAP elems Nr P/Qcell 3.0 4.0 a%ﬁa‘ wval gf violat®d bf any?%visige Bl any county

From Table 4.2: Selected No. RAP elems N 4 4 CrdSrfance orstate lawb 6 5

RAP cell cap. (kips) Qcell 105 Area replacement ratio Ra N*Ag/(B*B) 0.155 0.155 0.194 0.157( 1£:4B%4patibsfy 0.080

Footing bearing press. (ksf) qall 7 Stiffness ratio Rs kg/km 7.9 79 7.9 79 BUILﬁIﬂS OFﬁe L 7.9

RAP stiffn. modulus (pci) kg 300 Stress at top of GP (ksf) ag *Rs/(Rs*Ra-Ra+1) 14.83 19.78 21.89 19.90 21.63 _19.82 13.62

Soil stiffness modulus (pci) km 38 Load at top of GP (kips) Qg q9*Ag 46.6 62.1 68.8 62.5 67.9 62.3] 42.8
SHAFT LENGTH REQUIREMENTS
Depth of Embedment Df 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Trial shaft length (ft) Hs 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Drill depth (ft) Hdrill |Df+Hs 12 12 12 12 12 12 12

INPUT PARAMETER VALUES: UPPER ZONE SETTLEMENT - SQUARE FOOTINGS

Upper Zone Elastic Parameters Parameter Symb Equation

Parameter Sym Val UZ Settlement Approach 1-Stiffness, 2-Modulus 1 1 1 1 1 1 1

Pier Modulus Layer 1 (ksf) Egl Thickness of UZ sublayer 1(ft) Huzt

Pier Modulus Layer 2 (ksf) Eg2 Thickness of UZ sublayer 2 (ft) Huz

Pier Modulus Layer 3 (ksf) Eg3 Thickness of UZ sublayer 3 (ft) Huz

Pier Modulus Layer 4 (ksf) Eg4 Thickness of UZ sublayer 4 (ft) Huza

Pier Modulus Layer 5 (ksf) Eg5 Thickness of UZ sublayer 5 (ft) Huzs

Soil Modulus Layer 1 (ksf) Eml Total UZ Thickness OK? Huz =Hs +d

Soil Modulus Layer 2 (ksf) Em2 Composite Modulus Layer 1 (ksf) | Ecomp: |Eg1Ra + Em1(1-Ra)

Soil Modulus Layer 3 (ksf) Em3 Composite Modulus Layer 2 (ksf) | Ecompz |Eg2Ra + Em2(1-Ra)

Soil Modulus Layer 4 (ksf) Em4 Composite Modulus Layer 3 (ksf) | Ecomps |Eg3Ra + Em3(1-Ra)

Soil Modulus Layer 5 (ksf) Em5 Composite Modulus Layer 4 (ksf) | Ecompa |Eg4Ra + Em4(1-Ra)
Composite Modulus Layer 5 (ksf) | Ecomps |EQ5Ra + Em5(1-Ra)
Sett. of UZ sublayer 1 (in) Suz1 |ag/kg or g*lo-vag*H/Ecomp 0.34 0.46 0.51 0.46 0.50 0.46 0.32
Sett. of UZ sublayer 2 (in) Suzz |A*1T-2*Hyzo/Ecompz N/A N/A N/A N/A N/A N/A N/A
Sett. of UZ sublayer 3 (in) Suza |0*10-3*Hyza/Ecomps N/A N/A N/A N/A N/A N/A N/A
Sett. of UZ sublayer 4 (in) Suza | G*107-4*Hypa Ecompa N/A N/A N/A N/A N/A N/A N/A
Sett. of UZ sublayer 5 (in) Suzs [0*10-5"Hz5/Ecomps N/A N/A N/A N/A N/A N/A N/A
Total Upper Zone Settlement (in) Suz | SuzttSuzztSuzatSuzatSuzs | 0.34 0.46 0.51 0.46 0.50 0.46 0.32

INPUT PARAMETER VALUES: LOWER ZONE SETTLEMENTS - SQUARE FOOTINGS

Parameter Symb | Val. Parameter Symb _[Equation FOA-4  |F9-4 F9-5 F10-5 |F10-6 |F11-6 |F14-5

Allowable end-bearing (kips) Qeb 0.0 Dpth to bottm of LZ from ftg (ft) X*B X*B 18 18 18 20 20 22 28

E or c, for LZ sublyr 1 E;/c; | 800 Upper zone thickness (ft) Hy, Hs+d 11.00 11.00( 11.00 11.00( 11.00 11.00( 11.00

E or c, for LZ sublyr 2 E,/c, | 2000( [[Lower zone thickness (ft) H, H2b-HIz 7 7 7 9 9 11 17

E or c, for LZ sublyr 3 E;/c; | 2000( [[Thickness of LZ sublayer 1(ft) Hiy 5) 5 5) 5 5 5 5

E or c, for LZ sublyr 4 E,/c, | 2000( |[Thickness of LZ sublayer 2 (ft) Hi, 2 2 2 4 4 5 5

E or c, for LZ sublyr 5 Es/c.;s | 2000( |[Thickness of LZ sublayer 3 (ft) Hizs 1 5

Calc. settlement to X*B X 2 Thickness of LZ sublayer 4 (ft) Hiza 2
Thickness of LZ sublayer 5 (ft) His
Total LZ thickness ok? ok ok ok ok ok ok ok
Eorc, for LZ sublyr 1 E;/c, E (ksf) or c, 800 800 800 800 800 800 800
E or c, for LZ sublyr 2 E,/cy, E (ksf) or c, 2000 2000 2000 2000 2000 2000 2000
E or c, for LZ sublyr 3 Es/cy E (ksf) or c, 2000 2000 2000 2000 2000 2000 2000
E or c, for LZ sublyr 4 Es/cy E (ksf) or c, 2000 2000 2000 2000 2000 2000 2000
E or c, for LZ sublyr 5 Es/cs E (ksf) or c, 2000 2000 2000 2000 2000 2000 2000
Initial stress for sublyr 1 (ksf) Py 1345 | 1.345 | 1.345 | 1.345 | 1.345 | 1.345 | 1.345
Initial stress for sublyr 2 (ksf) P's 1564 | 1564 | 1564 | 1.627 | 1.627 | 1.658 | 1.658
Initial stress for sublyr 3 (ksf) P 1.627 | 1.627 | 1.627 | 1.752 | 1.752 | 1.846 | 1.971
Initial stress for sublyr 4 (ksf) P'o 1.627 | 1.627 | 1627 | 1752 | 1.752 | 1.877 | 2.190
Initial stress for sublyr 5 (ksf) P'os 1.627 | 1.627 | 1.627 | 1.752 | 1.752 | 1.877 | 2.253
Ftg stress on sublyr 1 (ksf) AP1 a*l 0.70 0.93 1.16 1.12 1.34 1.29 0.95
Ftg stress on sublyr 2 (ksf) AP2 q*l 0.47 0.62 0.78 0.69 0.82 0.77 0.59
Ftg stress on sublyr 3 (ksf) AP3 a*l 0.42 0.56 0.70 0.57 0.68 0.59 0.40
Ftg stress on sublyr 4 (ksf) AP4 a*l 0.42 0.56 0.70 0.57 0.68 0.56 0.31
Ftg stress on sublyr 5 (ksf) AP5 q*l 0.42 0.56 0.70 0.57 0.68 0.56 0.29
Sett. of LZ sublayer 1 (in) Siz1 DP1*HIz1/EL 0.05 0.07 0.09 0.08 0.10 0.10 0.07
Sett. of LZ sublayer 2 (in) Sizz DP2*HIz2/E2 0.01 0.01 0.01 0.02 0.02 0.02 0.02
Sett. of LZ sublayer 3 (in) Siz3 DP3*HIz3/E3 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Sett. of LZ sublayer 4 (in) Siza DP4*HIz4/E4 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sett. of LZ sublayer 5 (in) Sizs DP5*HIz5/ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total lower zone sett. (in) Siz Siz1%Si22*Siza+Siz4*Sizs 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Total UZ + LZ settlement (in) S 0.4 0.5 0.6 0.6 0.6 0.6 0.4

Page 2 of 3
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Building&Safety: Ryan Rose 1/8/2021
Approval: Geotechnical Reports

GEOPIER® Foundation Company Permits: ;0 ®
Project: Dana Point Harbor Parking Structure PI ER

No.: GLA-113
Engnr: AMB CRRGT ANCLimMR FOQUTINGBSCc Works
Date: 12/11/2019 oc D&WEP&ﬁM%?’%E es
INPUT PARAMETER VALUES: TOP OF PIER STRESS - RECTANGULAR FOOTINGS APPROVEI
Parameter Symb [ Val. Parameter Symb Equation F10x11 |F10x30 [[24x32
RAP diameter (in) d 24) [Max Column load (kips) P 315] 1050 v A el s e R m*;?g‘;"ﬁ‘:e
W"W\m Selected footing width (ft) B 1000| 10.00[} 2%E3ione to thase plang without Writtan pefmission
Total unit weight of sail (pc a 25| JIRequired footing length (ft) Lr 4.50 15.00 15008 [0 Publi¢ Works, 5 Develgpment Sgrvices
i )\L)\.i&ﬁ Selected footing length (ft) L 11.00| 30.00(} 3EYRNGE Coupty, TRE Famping b tneseplan o
Max. hor. pressure (psf) pmax | 2500jf [|[Footing bearing pressure q P/(B*L) 2.86 3.50 r_ga.\,m of the violation pf any prd ,..i‘.,,i(;'ﬁs of any County
From Table 4.2: Required No. RAP elems Nr P/Qcell 3.0 10.0 @bd6rpance or Sate law
RAP cell cap. (kips) Qcell (105 Selected No. RAP elems N 3 10 30 Hadi Thbatabaep
Footing bearing press. (ksf) qall |7 Area replacement ratio Ra N*Ag/(B*L) 0.086 0.105 0.123 BUILDINIS OFFICIAL
RAP stiffn. modulus (pci) kg 300 Stiffness ratio Rs kg/km 7.9 79 7.9
Soil stiffness modulus (pci) km (38 Stress at top of GP (ksf) qag q*Rs/(Rs*Ra-Ra+1) 14.21 16.05( 14.95
Load at top of GP (kips) Qg qg*Ag 44.6 50.4 47.0
SHAFT LENGTH REQUIREMENTS
Depth of Embedment Df 3.0 3.0 3.0
Trial shaft length (ft) Hs 9.0 9.0 9.0
Drill depth (ft) Hdrill _[Df+Hs 12 12 12
INPUT PARAMETER VALUES: UPPER ZONE SETTLEMENT - RECTANGULAR FOOTINGS
Upper Zone Elastic Parameters Parameter Symb Equation
Parameter Sym Val UZ Settlement Approach 1-Stiffness, 2-Modulus 1 1 1 1 1 1 1
Pier Modulus Layer 1 (ksf) Egl Thickness of UZ sublayer 1(ft) Huzt
Pier Modulus Layer 2 (ksf) Eg2 Thickness of UZ sublayer 2 (ft) Huz
Pier Modulus Layer 3 (ksf) Eg3 Thickness of UZ sublayer 3 (ft) Huz
Pier Modulus Layer 4 (ksf) Eg4 Thickness of UZ sublayer 4 (ft) Huza
Pier Modulus Layer 5 (ksf) Eg5 Thickness of UZ sublayer 5 (ft) Hyzs
Soil Modulus Layer 1 (ksf) Eml Total UZ Thickness OK? Huz = Hs +d
Soil Modulus Layer 2 (ksf) Em2 Composite Modulus Layer 1 (ksf) | Ecomp: |Eg1Ra + Em1(1-Ra)
Soil Modulus Layer 3 (ksf) Em3 Composite Modulus Layer 2 (ksf) | Ecompz |Eg2Ra + Em2(1-Ra)
Soil Modulus Layer 4 (ksf) Em4 Composite Modulus Layer 3 (ksf) | Ecomps |Eg3Ra + Em3(1-Ra)
Soil Modulus Layer 5 (ksf) Em5 Composite Modulus Layer 4 (ksf) | Ecomps |Eg4Ra + Em4(1-Ra)
Composite Modulus Layer 5 (ksf) | Ecomps |Eg5Ra + Em5(1-Ra)
Sett. of UZ sublayer 1 (in) Suz1 |ag/kg or g*lo-vag*H/Ecomp 0.33 0.37 0.35
Sett. of UZ sublayer 2 (in) Suzz | O*1T-2*Hyzo/Ecompz N/A N/A N/A
Sett. of UZ sublayer 3 (in) Suza |0*10-3*Hyza/Ecomps N/A N/A N/A
Sett. of UZ sublayer 4 (in) Suza |O*1T-4*Hza/Ecompa N/A N/A N/A
Sett. of UZ sublayer 5 (in) Suzs [0¥10-5"H z5/Ecomps N/A N/A N/A
Total Upper Zone Settlement (in) Suz | SuzttSuzotSuzstSuzatSus [ 0.33 0.37 0.35
INPUT PARAMETER VALUES: LOWER ZONE SETTLEMENTS
Parameter Symb [ Val. Parameter Symb _[Equation F10x11 |F10x30 |F24x32
Allowable end-bearing (kips) Qeb 0.0 Dpth to bottm of LZ from ftg (ft) X*B X*Beq 21.0 34.6 55.4
E or c, for LZ sublyr 1 Ei/cy | 800 | [Upper zone thickness (ft) Hy, Hs+d 11.00| 11.00f 11.00
E or c, for LZ sublyr 2 E,/c; | 2000 [[Lower zone thickness (ft) H, H2b-HIz 10 23.7 445
E or c, for LZ sublyr 3 E;/cs [ 2000 [[Thickness of LZ sublayer 1(ft) Hizy 5 5 5
E or c, for LZ sublyr 4 E,/c, | 2000 [[Thickness of LZ sublayer 2 (ft) Hi, 5 5 20
E or c, for LZ sublyr 5 Es/c.s | 2000 [[Thickness of LZ sublayer 3 (ft) His 5 195
Calc. settlement to X*B X 2 Thickness of LZ sublayer 4 (ft) Hiza 5
Thickness of LZ sublayer 5 (ft) His 3.7
Total thickness ok? ok ok ok
E or c, for LZ sublyr 1 E;/cy E (ksf) or c, 800 800 800
E or c, for LZ sublyr 2 E,/cy, E (ksf) or ¢, 2000 2000 2000
E or c, for LZ sublyr 3 Es/cg E (ksf) or ¢, 2000 2000 2000
E or c, for LZ sublyr 4 Es/cy E (ksf) or ¢, 2000 2000 2000
E or c, for LZ sublyr 5 Es/cys E (ksf) or ¢, 2000 2000 2000
Initial stress for sublyr 1 (ksf) P'o 1.345 | 1.345 | 1.345
Initial stress for sublyr 2 (ksf) P's 1.658 | 1.658 | 2.127
Initial stress for sublyr 3 (ksf) P'ss 1.814 | 1971 | 3.364
Initial stress for sublyr 4 (ksf) P'o 1.814 | 2.284 | 3.974
Initial stress for sublyr 5 (ksf) P'ss 1.814 | 2.556 | 3.974
Ftg stress on sublyr 1 (ksf) AP1 q*l 0.66 1.63 2.50
Ftg stress on sublyr 2 (ksf) AP2 q*l 0.39 1.08 1.29
Ftg stress on sublyr 3 (ksf) AP3 q*l 0.31 0.74 0.53
Ftg stress on sublyr 4 (ksf) AP4 q*l 0.31 0.53 0.38
Ftg stress on sublyr 5 (ksf) AP5 q*l 0.31 0.42 0.38
Sett. of LZ sublayer 1 (in) Si DP1*HIZ1/EL 0.05 0.12 0.19
Sett. of LZ sublayer 2 (in) Siz2 DP2*HIz2/E2 0.01 0.03 0.15
Sett. of LZ sublayer 3 (in) Sizs DP3*HIZ3/E3 0.00 0.02 0.06
Sett. of LZ sublayer 4 (in) Siza DP4*HIz4/E4 0.00 0.02 0.00
Sett. of LZ sublayer 5 (in) Sizs DP5*HIz5/ES 0.00 0.01 0.00
Total lower zone sett. (in) Siz Siz1%Si22Si23+S124+Siz5 0.1 0.2 0.4
Total UZ + LZ settlement (in) S 0.4 0.6 0.8
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Building&Safety: Ryan Rose 1/8/2021
Approval: Geotechnical Reports
Permits: GRD20-0021

Cpunty of Orange - OC Public Works
Western Gr°AL|:‘°P'mp¥8‘é,eB‘§v'}g'§E§1'ent Services

2372 Morse Ave APPROVED

Suite 504

) This set of plans and specifications must be kept on the
Irvine, CA 926[L4 job at all imes. It is unlawful fo make any changes or
atterations to these plans without writtan permission
from QG Public Works, OC Development Services
of Crrange Cousnt\,r. Theg.a"nping of these ;lalan
specifications SHALL NOT be held to permit or be an
AU g u St 31, 2020 WWW.WEStEFI’EF%B @mppgﬁgglm_mmuwsmns of any County

nanceor e law
Hadi Tabatabaee
BUILDING QFFICIAL

Mr. Dave Atkinson

GMU Geotechnical, Inc.

23241 Arroyo Vista

Rancho Santa Margarita, California 92688

Re: Quality Control Package for a Geopier® Foundation System
Dana Point Harbor Parking Structure
Dana Point, California
GFC Project No.: GLA-113

Dear Mr. Atkinson,

Geopier Foundation Company, Inc. has completed the Geopier® foundation design for the above
project. The following documents are included herein:

o Geopier Quality Control Package
We are pleased to have provided you with our design services. If you have any questions, please

contact this office.

Sincerely,
Western Ground Improvement, Inc.

Ken Hoevelkamp, P.E.
Principal Engineer
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Project:

Project Number:

Geopier Designer:
Mobile:
E-Mail:

Geotechnical Engineer:

Contact:
Phone:

Structural Engineer:
Contact:

Phone:

Referenced Drawings:
Date of Drawings:

Building&Safety: Ryan Rose
Approval: Geotechnical Reports
Permits: GRD20-0021

1/8/2021

APPROVED

speciical

Ordinance or State law
Hadi Tabatabaee
BUILDING QFFICIAL

Dana Point Harbor Parking Structure

County of Orange - OC Public Works
OC Development Services

cations must be kept on the

QUALITY CONTROL PACKAGE FOR GEOPIER FQUNIDATIONG st
(Copy to be provided to Owner’s QA Represgnfativé)y e s e o

HALL NOT be held to permit er be an
approval of the viclation of any provisions of any County

Dana Point, California

GLA-113

Ken Hoevelkamp, P.E.
949.677.6553
ken@westerngroundimprovement.com

GMU Geotechnical, Inc.
Dave Atkinson
949.546.0085

Culp and Tanner
Rory Rottshalk
530.895.3518
S2.01

12/03/19

Anticipated Geotechnical Conditions:

The subsurface conditions generally consist of soft to very stiff lean clay fill and medium dense
to very dense silty sand fill underlain by medium stiff to very stiff lean clay and medium dense to
very dense sand overlying sandstone and siltstone (Capistrano Formation). Groundwater was
encountered 12 to 17 feet below existing grade.

Potential Anomalies:

None.

Materials to be Encountered at Bottom of Shaft:

Medium stiff to very stiff clay and/or medium dense to very dense sand.

Other Items:

Piers should completely penetrate the fill and reach bedrock

ATTACHMENTS — GEOTECHNICAL INFORMATION

GEOPIER TEST SCHEDULES


mailto:ken@westerngroundimprovement.com
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Building&Safety: Ryan Rose 1/8/2021
Approval: Geotechnical Reports
Permits: GRD20-0021

County of Orange - OC Public Works
OC Development Services
APPROVED

This set of plans and specifications must be kept on the
job at all fimes. It is unlawful to make any changes or
atterations to these plans without writtan permission
from QG Public Works, OC Development Services

of Crange County. The stamping of these plan
specifications SHALL NOT be held to pemil ar ba an
approval of the viclation of any provisions of any County
Ordinance or State law

Hadi Tabatabaee
BUILDING QFFICIAL

GEOTECHNICAL INFORMATION

The attached boring logs have been prepared by others and are included solely for
reference purposes. The boring logs should be used for information only and are not
intended to represent geotechnical recommendations for this project. The project
geotechnical report should be reviewed in its entirety for more information.
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DRAWING: q: \2017\17-206—D2\dwg\1720602_plate 2_geo map.dwg PLOTTED:

Approval: Geotechnical Reports
Permits: GRD20-0021

— = e —— = = - GEOTECHNICAL LEGEND

APPROXIMATE DRILL HOLE TEST LOCATIONS
pDH BY GMU GEOTECHNICAL, INC., PROJECT 17-206-02

® APPROXIMATE INFILTRATION TEST LOCATIONS
pH BY GMUGEOTECHNICAL, INC., PROJECT NO. 17-206-02

WATER @ 12'

/ BEDROCK @ 17'

2N

gl J ' | @ APPROXIMATE LOCATION OF GMU AUGER DRILL HOLE
i v pes== 00 e L/ DH-4 (PROJECT 11-161-00)

5

® APPROXIMATE LOCATION OF GMU INFILTRATION TESTS
DH-24 (PROJECT 11-161-00)

APPROXIMATE LOCATION OF GMU CONE PENETRATION
CPT-3 TEST HOLE (PROJECT 11-161-00)

APPROXIMATE LOCATION OF GMU ASPHALT CORE HOLE
C-4 (PROJECT 11-161-00)

ESTIMATED LOCATION OF PREVIOUS BORING BY LEIGHTON
(PROJECT 600024-001, DATED 12/3/02)

ESTIMATED LOCATION OF PREVIOUS CPT BY LEIGHTON
(PROJECT 600024-001, DATED 12/3/02)

& ESTIMATED LOCATION OF PREVIOUS BORING BY LEIGHTON
(PROJECT 600024-004, DATED 12/6/07)

\V/4 ESTIMATED LOCATION OF PREVIOUS CPT BY LEIGHTON
(PROJECT 600024-004, DATED 12/6/07)

¢~ ESTIMATED LOCATION OF PREVIOUS BORING BY DIAZ YOURMAN
(PROJECT 2005-022, DATED 11/29/05)

C-3
| 3]
4"AC/12"AB

VL e EETT

(17-206-02) -

’_:PJ_ 45" AC/4" AB
BN Tc @ 15—
:\___ GW @ 18'—
A TD=26'T<

(17-206-02)

- ESTIMATED LOCATION OF PREVIOUS BORING BY DIAZ YOURMAN
, 45" AC/ 7" AB Y

(PROJECT 2012-034, DATED 10/05/12)

(17- 206~ -02)
4.5" AC/ 7" ABULony

TD=6.5' 2
WESTAU;; 750 Sk

EXISTING BUILDINGS
TO BE REMODELED

T&RETM 1(17-206-02) 1
3.5" AC/3.5" AB DH 15 | 5ot WATER@135 BEDHOCK@WG'
DH-11,3 Te @ 15 A0S A, (125), T 2R M7 '\ A GEOTECHNICAL SECTION
QZ 5206Ag2) Gv'\I{D@SL :t 7!5‘/,;/8;5%?@154 B/EDHOCK@ 19' BEDROCK & 15
Tc @ 15' g
GW @ 14.3 (17- 206 -02)
P ey o (TR (L TDA 325%* %
// // WATER @ 10' D= 6.5 DH-27 RESTjZOSF GW @ 10.3' 1.5" AC/ 25" AB
(17-206-02) Ravr - TD=26"ff. pH-17 / | TD=5' DH-26
3.5" AC/ 7" AB [(49.5) 8lilh, (17-206-02) )
DH- 9 Tc@15 LAC RS Pic 1.5" AC/ 4" AB ae,,
3. 5(17&(2:? g 5 a5 D %)01; PERCRe i e (1?26&857'# ,
Il /TD 6 5 \ S | s A_C/E.B"ABL
TD=6.5' '
(17-206-02) R 5007 _\3.5“/\0 A
ESTAL,,. S WATE! s_&7 206 -02)
2" AC/5 AB DH 18‘ BEDROQ @ 158w A ) 37 AB
)i (17'206'02) DH_17 SAC/O "AB
PEAENS |Dg.)23| Ny DH-21 S
N TD=6.5'—(r~ - (17-206-02)
{17-206-02) %(17-206-02) 2" AC/ 3" AB
14" ACIY 7V 4.5" AC/2" AB Tf\lgéi\f‘
TD= NP TD=6.5'
6.5 |.£|N v o TD=13' o 100
w 2% LTS L |
| ||||THHI||||||§;J
S
= — " g ‘l
w Geotechnical Map
g I I — I I T | & Commercial Component
. . . . Dana Point Harbor Partners, LLC.
5 Geotechnical Map - Commercial Component / n (1 Geotechnical Map - Commercial Component Daie:  December 13,2018 | o
Scale: 1" = 100'-0" /I’ I Scale: 1" = 100'-0" - GeoreomicaL .| Project No.: 17-206-02 2
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Building&Safety: Ryan Rose

1/8/2021

GEOTECHNICAL, INC.

Approval: Geotecnnical Repores )
. . . . i -
Project: Dana Point Harbor, Commercial Component Log &FD1EITHB1e DH-29
Project Location: Dana Point Harbor Drive
Project Number: 17-206-02 Cotinty of Drarige - OC Public Work
oT me!vJ
Date(s) 1312018 togsed  wp Ghecked (7 APRRRVER
— — Fhissetof p... s-and-sp must-be-keptomthe
,l\DAre'Itll',]ngd Hollow Stem Auger 8gl'l1ltr;gctor 2R Drilling l%%%a Im%féf&'ﬂ”ﬁ@éﬁﬁﬁﬁﬂmﬁn”
Typo CMETS5 of tiof, ehes 8 Apoe: e re et oo an
Groundwater Depth g Sampling Cal-mod sampler with 6-inch DFHW?@I@EW € law,
[Elevation], feet 16.0 [-2.7] Method(s)  sleeve, SPT, and bulk Backfill %ﬁi 1q:|.la|£krete
Remarks Driving MethoBUILBING GFFICIAL
SAMPLE DATA| TEST DATA
3 ©
Z |19 GEOLOGICAL ENGINEERING 2.2 s8] 2
o -
8 < LE) CLASSIFICATION AND ORIENTATION CLASSIFICATION AND w n:% o g'g E:' g
w =
% E Z DESCRIPTION DATA DESCRIPTION g La é é EE 25 Eg
T |86 5|26 | &= |S8|82| 2w
-.Qsphalt Concrete (approximately 3
ARTIFICIAL FILL (Qaf) ches) _ _
- Aggregate Base (approximately 3 inche
SILTY SAND (SM), brown gray, yellowish
brown, slightly moist, medium dense,
medium grained, some gravel
| Subrounded gravel up to 4" 15o 140
12
| Subrounded gravel 1 to 6" 'SANDY CLAY (CL), dark brown, moist, 50/0.51 140 | 6 [ 108
hard, fine to medium grained, some
gravel
Rounded to subrounded gravel and cobbles brownish gray, moist, stiff 3 140
upto 7" 4
5
Minor fine grained sand g 140 | 29 | 92
7
Scattered gravel gray and orange brown, moist, firm to stiff, 3 | 140
fine grained sand 2
MARINE DEPOSITS (Qm) SANDY CLAY (CL); gray, moist, firm,
medium grained sand
Rounded to subrounded gravel up to 3" g 140 | 23 100
v 4
CAPISTRANO FORMATION (Tc) SILTSTONE (ML), gray, moist, hard
overlying SANDSTONE (SP), orange
brown and dark orange brown, wet, very
dense, fine to medium grained
M Drill Hole DH-29
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DH_REV3 17-206-02

(UPDATED ELEV.).GPJ GMULAB.GPJ 4/4/19

Building&Safety: Ryan Rose

Project:
Project Location: Dana Point Harbor Drive

Dana Point Harbor, Commercial Component

Approvarl. Geotechnical Repores )

Log &fDritt’HB1e DH-29

1/8/2021

- 7| Siltstone is thinly bedded with white mottles,

grained, overlying SILTSTONE (ML), dark
brownish black, moist, very stiff

Project Number: 17-206-02 Cotinty of Drarige - OC Public Worky
Ul
3 SAMHPRBRMED TEST DATA
& o . S
z @ 9 GEOLOGICAL ENGINEERING ;)rgsa?glm];r.ws tai';du:l’-l il hrna&uﬂybé:gf\; onc}rhe
olelo CLASSIFICATION AND ORIENTATION CLASSIFICATION AN o s bl ot b ot aed fg
AL DESCRIPTION DATA DESCRIPTION|  §ioiidiof ek an 3.3‘5% 2
| w o approval of fi TS ny, @m
m ol o Crdinance g a So|los| <~
e
CIAL
-10-- I
-2 Mrterbedded SILTSTONE and P[50 70 (27 [0
SANDSTONE (SP and ML), pale brown,
L dark grayish brown and gray, moist, very L
dense/hard, fine grained
-15-- I
30 "SANDSTONE (SP), gray, wet, dense, fine 140

Total Depth = 31.5 feet
Groundwater encountered at 16 feet

Drill Hole DH-29

GEOTECHNICAL, INC
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Approval: Geotecnnical Repores )
. . . . j -~
Project: Dana Point Harbor, Commercial Component Log SFD1EITHG1e DH-34
Project Location: Dana Point Harbor Drive
Project Number: 17-206-02 Cotinty of Drarige - OC Public Work
oT W
Date(s)  9/14/2018 koased  wp Gecked APW?VED
— — Fhis-setof p... s-and-sp st be-kept-on-the
'I\DAr'elltII[]n()g]d Hollow Stem Auger 8gl'l1ltr;gctor 2R Drilling l&%a I,ﬁ%f’é{w,mmm:ﬁﬁmﬁn”
Typo CMETS5 of tio, ehes 8 Apoe: e re et v an
Groundwater Depth g Sampling Cal-mod sampler with 6-inch DFHICF?@I@P-W & law,
[Elevation], feet 18.0 [-6.7] Method(s)  sleeve, SPT, and bulk Backfill %ﬁi 1q:ua|£krete
Remarks Driving MethoBUILBING QFFICIAL
SAMPLE DATA| TEST DATA
8 o
Z 519 GEOLOGICAL ENGINEERING 2| 8 w5l 2
o) -
8 < CE’ CLASSIFICATION AND ORIENTATION CLASSIFICATION AND w mg o %E E:' g
w =
% E P DESCRIPTION DATA DESCRIPTION g g% é é EE 25 Eg
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- 6
6
s [ SANDY CLAY (CL), grayish brown, moist, 20 | 140 | 19
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L 12
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- sand 8
9
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0_-
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-5 —-
L AVAR
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Total Depth = 26 feet
Groundwater encountered at 18 feet
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i brown, moist, stiff, fine grained, some
gravel 140
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6
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[Elevation], feet 17.0 [-8.7] Method(s)  sleeve, SPT, and bulk Backfill %& 1q:ua|£krete
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0 9
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L 17
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-57 grained
15 [ CAPISTRANO FORMATION (Tc) SANDSTONE (SP), grayish brown, wet, 33 | 140 | 16 [116
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L i
104 I
. Drill Hole DH-46
GEOTECHNICAL, INC



RoseR
BuildingApprovedStamp


(UPDATED ELEV.).GPJ GMULAB.GPJ 4/4/19

DH_REV3 17-206-02

Building&Safety: Ryan Rose 1/8/2021

Project Location:
Project Number:

Dana Point Harbor Drive
17-206-02

Project: Dana Point Harbor, Commercial Component

APPTOVAT GEOTECI AT REpoTE )
Log &fDriit’H81e DH-46

oo

Cotinty of Drarige - OC Public Work3
U

SAMMREBRMED TEST DATA

®
L O] . —
S 158 GEOLOGICAL eNGINEERING| Do e ph e e
8 2 LE) CLASSIFICATION AND ORIENTATION CLASSIFICATION AN lf.:agg?{,;ﬂ‘” . %’E&”g’fﬂ:"f“ﬁg"
S |Fla DESCRIPTION DATA DESCRIPTION|  3fSrange Soativigiocleammnysistessan = o
[ o < P A5k Bhehdin gg @
) L 14 approval of %‘I ipn| ofany praE Iy, nt
U |loflo Ordinance dr@tatEioy. Drg So|as| <+
M SANDSTONE (SP), pale gray §nd pale  |=.[Ha@l Tabptgpaee
yellowish gray, wet, very densq fine to = HUBPING OFFIGIAL
- medium grained =
-15-- I

[ 50/5"| 140

Total Depth = 26 feet
Groundwater encountered at 17 feet

Drill Hole DH-46

GEOTECHNICAL, INC


RoseR
BuildingApprovedStamp


Building&Safety: Ryan Rose 1/8/2021
Approval: Geotechnical Reports
Permits: GRD20-0021

County of Orange - OC Public Works
OC Development Services
APPROVED

This set.of plans and specifications must be kept on the
job at all fimes. It is unlawful to make any changes or
alterations to these plans without writlen permission
from QG Public Works, OC Development Services

of Orange County. The stamping of these plan
specifications SHALL NOT be held to permit or be an
approval of the viclation of any provisions of any County
Qrdinance or Siate law.

Hadi Tabatabaee
BUILDING QFFICIAL

GEOPIER TEST SCHEDULES


RoseR
BuildingApprovedStamp


GEOPIER® Foundation Company

Project Name:

Project Location:

Project Number:

Dana Point Harbor Parking Structure

Dana Point, Ca

GLA-113

Building&Safety: Ryan Rose 1/8/2021
Approval: Geotechnical Reports
Permits: GRD20-0021

®

County of Orange - OC Public Works
OC Development Services
APPROVED

. @ | hig set gf pla nd specificationg muwst be kept on the
Geopier | MOdafis: TESHBORSAUTE, rataes o
from OC Public Works, OC Development Services
of Crange County. The stamping of these plan
specifications SHALL NOT be held to pemil ar ba an
approval of the viclation of any provisions of any County
Ordinance or State law

Maximum Geopier Design Stress: 22,010 psf Modulus fJest Locatiorg‘:'“y' Té‘éi‘@f’ﬂg DH-35
Geopier Element Diameter: 24 in. Test Geopier ElementiShaftlengths Q.ft
Design Modulus: 300 pci Concrete Cap Thickness: 2 ft
Total Drill Depth 11 ft
Geopier
Element | Percent of
Ram Load,| Stress, Design Minimum Maximum
Load No. (kips) (psf) Stress Duration Duration Remarks
3.46 1,101 5.0% N/A N/A seating load
1 11.53 3,669 16.7% 15 min 60 min
2 23.05 7,336 33.3% 15 min 60 min
3 34.57 11,005 50.0% 15 min 60 min
4 46.10 14,674 66.7% 15 min 60 min
5 57.62 18,341 83.3% 15 min 60 min
6 69.15 22,010 100.0% 15 min 60 min
7 80.65 25,672 116.6% 60 min 240 min
8 92.19 29,346 133.3% 15 min 60 min
9 103.72 33,015 150.0% 15 min 60 min
10 69.15 22,010 100.0% N/A N/A rebound, unload
11 45.64 14,527 66.0% N/A N/A rebound, unload
12 22.82 7,263 33.0% N/A N/A rebound, unload
13 3.46 1,101 5.0% N/A N/A rebound, unload
Notes:

1 - The Geopier element to be used in the modulus load testing should be installed in a manner similar to production, at least 4 days prior to
testing, so that pore-pressures have adequate time to dissipate.

2 - The modulus load test shall be performed to a stress not less than 150% of the design maximum top-of-pier stress indicated in the
Geopier Design Calculations.

3 - The modulus load test Geopier element shall be installed to a depth of 11 feet below the ground surface with a 2-foot thick unreinforced

concrete leveling pad. The modulus load test Geopier shall penetrate fill.

4 - A telltale shall be installed in the bottom one-third of the tested Geopier element. Telltale deflections shall be monitored concurrent with
top of Geopier deflections during the modulus load test.

5- The modulus load test setup shall be as shown on Geopier Construction Drawing GP0.1. Helical anchors should be installed in

accordance with manufacturers specifications.

6 - A representative of the owner's geotechnical consultant should be present to witness the load test.
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County of Orange - OC Public Works
OC Development Services

This set of plans and specifications must be kept on the
job at all fimes. It is unlawful to make any changes or
atterations to these plans without writtan permission
from QG Public Works, OC Development Services
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Mr. Bryon Ward, PreSident approval of the viclation of any provisions of any County

1100 Newport Center Drive, Suite 200
Newport Beach, CA 92660 GMU Project 17-206-02

Subject: Geotechnical Review of Precise Grading Plans, Dana Point Harbor Parking
Structure, 24650 Dana Point Harbor Drive, City of Dana Point, California

References: (1)  Dana Point Harbor Parking Structure Precise Grading Plans, prepared
by Tait Engineers, dated February 14, 2020.

(2) Our “Geotechnical Foundation Investigation Report, Dana Point Harbor
Revitalization: Parking Structure and Boater Services Building —
Commercial Component, City of Dana Point, California,” dated
December 4, 2019 (GMU 17-206-02).
Dear Mr. Ward:

INTRODUCTION

The purpose of this correspondence is to confirm in writing that that GMU Geotechnical, Inc.
(GMU) has performed a geotechnical review of the reference (1) precise grading plans for the
subject site. The precise grading is to support site grading and design and construction of the
proposed parking structure, the adjacent boater services building, and other site improvements (i.e.
roadways, parking lots, site walls, exterior concrete flatwork, etc.). The subject site is bounded by
Dana Point Harbor Drive on the north, the Dry Stack Storage component site on the east, and
Golden Lantern on the west and south. It is our understanding that the proposed development will
consist of a 3-story on-grade cast-in-place concrete parking structure and an adjacent 1-story
boater services building at its southeast corner with surface parking at the east and south ends of
the site, located south of existing of Dana Point Harbor Drive and east of existing Golden Lantern.
We also understand that 2H:1V fill slopes are planned to be placed against the northerly and
western sides of the parking structure and supporting site retaining wall on the north side.

Our review of the Tait Engineering precise grading plans (reference (1)) presented herein provides

recommendations specific to the precise grading shown on these plans only for final construction.

To support the precise grading plans, GMU previously performed a geotechnical foundation

investigation and compiled our detailed site recommendations in our reference (2) report. The

subject supporting geotechnical foundation investigation report contains:
o  Geotechnical Map and Cross Sections

Drill Hole and CPT logs

Laboratory testing

Infiltration test results

Geotechnical engineering analyses, and

Project recommendations

o
O
]
o
O

23241 Arroyo Vista
Rancho Santa Margarita | CA 92688
949.888.6513 | FX:949.8881380 | www.gmugeo.com
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alterations 1o thesa plans without written
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from QG Public Works, OC Development Services
of Crange County. The stamping of these plan
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y changes or
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5 of any County

Dana Point Harbor Drive on the north and Golden Lantern on the west. We have attached a grading
exhibit, Plate 1 — Benched Fill Over Existing Engineered Fill, to illustrate our recommended
keyway and benching requirements for those slopes. This exhibit is also shown on sheet 8 of the
reference (1) precise grading plans.

SLOPE STABILITY

It is our opinion that the permanent 2:1 slopes shown on sections A-A and F-F below Dana Point
Harbor Drive on the north side and Golden Lantern on the west side, respectively, will be grossly
and surficially stable during the construction of the parking structure and should be periodically
monitored by GMU personnel during construction and the owner after completion of construction.

TEMPORARY EXCAVATIONS

Temporary excavations for during construction are expected. We anticipate that unsurcharged
excavations with vertical side slopes less than 4 feet high will generally be stable; however, all
temporary excavations should be observed by a representative of GMU to evaluate their stability.
Our recommendations for temporary excavations are as follows:

e Temporary, unsurcharged excavation sides within artificial fill material over 4 feet in
height should be sloped no steeper than 1.5H:1V (horizontal: vertical).

e Temporary, unsurcharged excavation sides within bedrock material over 4 feet in height
should be sloped no steeper than 1H:1V (horizontal: vertical).

e The tops of the excavations should be barricaded so that vehicles and storage loads do not
encroach within 10 feet of the excavations. A greater setback may be necessary for heavy
vehicles, such as concrete trucks and cranes. GMU should be advised of such heavy vehicle
loadings so that specific setback requirements can be established.

e If the temporary construction excavations are to be maintained during the rainy season,
berms are recommended to be graded along the tops of the excavations in order to prevent
runoff water from entering the excavation and eroding the slope faces.

Our temporary excavation recommendations are provided only as minimum guidelines. All work
associated with temporary excavations should meet the minimal safety requirements as set forth
by CAL-OSHA and temporary slope construction, maintenance, and safety are the responsibility
of the contractor.

Shoring may be required where the sides of the excavation cannot be sloped to the requirements
provided in this report or as required by OSHA for the given soil types. Shoring design performed
by others should be reviewed by this office.

February 14, 2020 2 GMU Project 17-206-02
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recommendations presented represent the results of our professional geo g:iCEFI an 'agg'aév;gg‘b,gjpal
engineering efforts and judgements. Due to the inexact nature of the {tate of the'dt"6f" ili€se

This set of plans and specifications must be kept on the
LIMITATIONS job at all fimes. It is unlawful to make any changes or
atterations to these plans without writtan permission
from QG Public Works, OC Development Services
of Crange County. The stamping of these plan

mit or be an

All parties reviewing or utilizing this letter should recognize that the firldiffg¢SESICIERIOHS, Safdem o oe e,

professions and the possible occurrence of undetected variables in subsurface conditions, we
cannot guarantee that the conditions actually encountered during grading and foundation
installation will be identical to those observed and sampled during our study or that there are no
unknown subsurface conditions which could have an adverse effect on the use of the property. We
have exercised a degree of care comparable to the standard of practice presently maintained by
other professionals in the fields of geotechnical engineering and engineering geology, and believe
that our findings present a reasonably representative description of geotechnical conditions and
their probable influence on the grading and use of the property.

Because our conclusions and recommendations are based on a limited amount of current and
previous geotechnical exploration and analysis, all parties should recognize the need for possible
revisions to our conclusions and recommendations during grading of the project. Additionally,
our conclusions and recommendations are based on the assumption that our firm will act as the
geotechnical engineer of record during grading of the project to observe the actual conditions
exposed, to verify our design concepts and the grading contractor's general compliance with the
project geotechnical specifications, and to provide our revised conclusions and recommendations
should subsurface conditions differ significantly from those used as the basis for our conclusions
and recommendations presented in this report.

This letter has not been prepared for use by other parties or projects other than those named or
described herein. This letter may not contain sufficient information for other parties or other
purposes.

February 14, 2020 3 GMU Project 17-206-02
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of Orange County. The stamping of these plan
specifications SHALL MOT be held to germit or be an

Based on our review, the reference (1) precise grading plans have b ClioPIOPALEdainoigeneraks of sny Coury
accordance with the parameters and recommendations contained in this cdrrespondence.and.in.our
reference (2) report. Therefore, the subject precise grading plans are coni i o)

a geotechnical point of view and additional or revised geotechnical recommendations are not

considered necessary.

Should you require further assistance, please do not hesitate to call.

Respectfully submitted,

P e

Nadim Sunna, M.Sc., QSP, PE 84197
Senior Engineer

oid B i

David R. Atkinson
Project Manager / Senior Engineer

Attachment
Plate 1- Benched Fill over Existing Engineered Fill

(Two (2) wet signature copies and electronic copy)

o Tait Engineering
Attn: Mr. Jacob Vandervis and Ms. Daniela Malott (electronic copies)

Tindall Consulting
Attn: Mr. John Tindall (electronic copy)

Westling and Associates.
Attn: Mr. Joshua Westling (electronic copy)

dra/17-206-02L Precise Grading Plan Review for DP Harbor Parking Structure (2-14-20)

February 14, 2020 4 GMU Project 17-206-02
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L1

Final/Proposed Fill Slope

Existing Ground

*Benching Shall be Required When Natural Slopes
are Equal to or Exceed 5:1 or When Recommended
by GMU Geotechnical

2-Feet
Minimum

e T - T“ Competent Earth

Remove Unsuitable Material

1-2 Feet (Typical)

5-Foot Minimum
(Keyway Inclined 2% Into Slope)

BENCHED FILL OVER EXISTING ENGINEERED FILL

’ Plate
u IVI U BENCHED FILL OVER EXISTING ENGINEERED FILL 1
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1100 Newport Center Drive, Suite 200

Newport Beach, CA 92660 GMU Project 17-206-02

Subject: Geotechnical Review of Geopier Submittal No. 2, Dana Point Harbor
Revitalization: Parking Structure — Commercial Component, City of Dana
Point, California

References: (1)  Design Submittal for a Geopier Foundation System, Submittal No. 2,
Dana Point Harbor Parking Structure, Dana Point, California, prepared
by Western Ground Improvement, Inc., dated February 11, 2020.

(2) Our “Geotechnical Foundation Investigation Report, Dana Point Harbor
Revitalization: Parking Structure and Boater Services Building —
Commercial Component, City of Dana Point, California,” dated
December 4, 2019 (GMU 17-206-02).
Dear Mr. Ward:

The purpose of this correspondence is to confirm in writing that that GMU Geotechnical, Inc.
(GMU) has performed a geotechnical review of the reference (1) Geopier submittal No. 2 for the
subject project. This Geopier submittal No. 2 is to support the foundation design of the proposed
parking structure. The subject site is bounded by Dana Point Harbor Drive on the north, the Dry
Stack Storage component site on the east, and Golden Lantern on the west and south.

As is standard of practice, Quality Control (QC) for Geopier installations will performed by both
the Geopier designer/contractor (WGI) and the Geotechnical engineer of Record (GMU). The QC
requirements to be completed by WGI are contained on Sheet GP0.1 of the Reference (1) Geopier
plans under “Geopier Testing Notes”. Note 1 also refers to supplemental testing by a “testing
agency hired by the owner”. This testing is the supplemental Geopier testing GMU will be
performing. The supplemental testing will be performed by one of GMU’s Senior Engineering
Technicians reporting directly to the Geotechnical Engineer-of-Record (GE) on a full-time
basis.

GMU’s QC testing will include:

Observation, documentation and verification of geotechnical conditions
Determination/verification that bedrock has been reached/tagged at each Geopier location.
Depth and diameter of each Geopier

Verification of installation per design.

Observation and documentation of load testing.

[T 23241 Arroyo Vista
bl £ s Rancho Santa Margarita | CA 92688

949.888.6513 | FX:949.8881380 | www.gmugeo.com
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accordance with the parameters and recommendations of our reference (2) report. AIl the
recommendations included herein and in our reference (2) report remain applicable to the site
improvements. Therefore, the Geopier design submittal is considered acceptable from a

geotechnical point of view.

Should you require further assistance, please do not hesitate to call.

(Two (2) wet signature copies and electronic copy)

cc: SMS Architects

Respectfully submitted,

£t . Ol

David R. Atkinson
Project Manager / Séni

Gregory P. Silver, M.
President / CEO
Principal Geotechnic

Attn: Mr. Brandon Dedmon (electronic copy)

Choate Parking Design

Attn: Mr. Rick Choate and Mr. Emerson Flint Schmieder (electronic copies)

Culp & Tanner Structural Engineers

Attn: Mr. Rory Rottschalk and Mr. Calvin Jackson (electronic copies)

Tindall Consulting

Attn: Mr. John Tindall (electronic copy)

dra/17-206-02L Geotechnical Review of Geopier Submittal No. 2 for DPHP, LLC P.S. and Boater Services Building (2-11-20)
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Mr. Bryon Ward, President
DANA POINT HARBOR PARTNERS, LLC
c/o BURNHAM-WARD PROPERTIES

1100 Newport Center Drive, Suite 200 GMU Project 17-206-02
Newport Beach, CA 92660 Permit No. PKG19-1202
Subject: Response to County of Orange Geotechnical Review Comments Pertaining

to Building Plan Check, Parking Structure, and Boater Services
Development Buildings, Dana Point Harbor Revitalization, City of Dana
Point, California

References:  Listed on Page 7

Dear Mr. Ward:

This correspondence presents our response to the reference (1) County of Orange Review
Comments pertaining to the submittal of the rough grading plans and details for the subject site.

A copy of County’s Building Plan Check Comments is included in this response as Appendix A
for ease of reference.

RESPONSES TO GEOTECHNICAL COMMENTS

RESPONSE TO COMMENT 2.001

Acknowledged. The approved project building foundation plans and applicable details will be
signed/stamped by GMU prior to permit issuance.

RESPONSE TO COMMENT 2.002

Acknowledged. GMU is coordinating with the project team to ensure that the geotechnical ground
improvement recommendations/details for the Geopiers are included on the project precise grading
plans and on the 2" submittal Geopier plans with the 2" submittal building/structural plans.

RESPONSE TO COMMENT 2.003

Acknowledged. The previously issued review comments for GRD19-0177 that are related to the
proposed Geopier construction are addressed as part of our following responses for this submittal.

23241 Arroyo Vista
Rancho Santa Margarita | CA 92688
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Acknowledged. GMU is coordinating with the project team to ensure that the geotechmicalsgroand

improvement recommendations/details for the Geopiers are included on the project precise grading
plans and on the 2" submittal Geopier plans with the 2" submittal building/structural plans.

RESPONSE TO COMMENT 2.005

The Capistrano Formation has properties that act more as a stiff soil rather than a bedrock material.
Due to these properties, it was determined that using a “soil density/consistency” descriptor was
more accurate than using the “bedrock hardness” descriptor. The drilling conditions can be
inferred from the material descriptions, boring logs, groundwater discussion, and geotechnical
cross sections. All of these have been reviewed and discussed with WGI, and they have been
incorporated into the Geopier design.

It should also be noted that after consultation with the Geopier designer (WGI), the Geopier will
only extend to, and not into, the bedrock (see Response to Comment 2.017). Once the bedrock is
tagged, which will be confirmed and documented by a GMU representative, the Geopier will be
deemed complete and drilling operations will cease.

Additionally, it is noted that although not anticipated on a widespread basis, there may be a single
local Geopier in which caving may occur. In this case, WGI will provide casing such that the
casing will be filled with rock and then withdrawn as the rock is placed.

RESPONSE TO COMMENT 2.006

The imported rock material to be utilized by Geopier, including in the top of the Geopiers, will
consist of CMB/CalTrans Class II base (1-inch minus) with no “oversize” material present
(i.e., GMU does not consider 1-inch minus to be oversize). Consequently, the waste CMB
materials from the footings will be easily blended in with other precise fills. If, for some reason, it
becomes difficult to utilize the waste CMB materials onsite, they will be exported off site or
stockpiled for future use. Whichever the case, this will be observed and documented by a GMU
field representative.

RESPONSE TO COMMENT 2.007

Given that the potential for lateral spreading to affect this site is low, as determined in our
reference (2) report, and that the calculated seismic settlements are small, Geopiers are only
needed for vertical support to minimize the potential effects of the existing fill variability relative
to the proposed foundation loads (i.e., heavier than for a standard commercial structure). Hence
there is no need for Geopiers outside the footprint of the future parking structure. Consequently,
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Parking Structure footprint are not required.

RESPONSE TO COMMENT 2.008

7 ksf is appropriate for the existing soil consistency and amount of ground improvement planned,
based on empirical design charts and result in tolerable settlements. 7 ksf bearing capacity for the
Parking Structure footings was determined by Western Ground Improvement, Inc/Geopier
Foundation (WGI). The value considers the effect of the Geopiers as well as settlement of the
foundations. Calculations are contained in the reference (5) Geopier 2™ submittal and are included
as Appendix C of this response. These calculations have been reviewed by GMU and deemed
acceptable. Load testing will also be performed to confirm the bearing vs. settlement design
assumptions.

RESPONSE TO COMMENT 2.009

For a “calculation and diagram” based explanation of how the seismic earth pressure was derived,
please see the attached calculations contained in Appendix B.

RESPONSE TO COMMENT 2.01

In the submitted reference (2) report, Item 8 on Page 13 contains a typographical error. The final
statement “will need to be founded on Geopiers, the Boater services Building” should be
eliminated. The Geopiers will be constructed directly beneath the Parking Structure foundations
only, not under the structurally separate Boater Services Building. The Boater Services Building
will be founded on engineered fill per the recommendation shown on Pages 15, 21, and 22 of our
reference (2) report. There is a separation of 5-feet minimum between the Parking Structure and
the Boater Services Building. No additional recommendations are necessary.

RESPONSE TO COMMENT 2.011

GMU confirms that our complete geotechnical recommendations for design and construction of
the proposed ground improvement/Geopier system at the subject site are contained in our
reference (2) report. Based upon our review of the currently submitted reference (5) 2™ submittal
Geopier project plans, included as Appendix C of this response, our recommendations have been
incorporated into the design. The designer of the ground improvement/Geopier system is Western
Ground Improvement (WGI).

We have included an updated Geotechnical Map Plate 2, as Appendix D of this response, to
indicate the location of the proposed Geopiers beneath the footings of the parking structure
building pad. No additional recommendations are necessary.
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The Geotechnical Sections shown on Plate 3 from our reference (2) repoft have beenupdated4o

include the recommended Geopiers by both location and estimated depth of installation based on
our review of the currently submitted reference (5) 2" submittal Geopier plans. Please see
Appendix D for the updated Geotechnical Sections. No additional recommendations are
necessary.

RESPONSE TO COMMENT 2.013

As is standard of practice, QC for Geopier installations will be performed by both the Geopier
designer/contractor (WGI) and the Geotechnical engineer of Record (GMU). The QC
requirements to be completed by WGI are contained on Sheet GP0.1 of the Reference (5) Geopier
plans under “Geopier Testing Notes” (see Appendix C). Note 1 also refers to supplemental testing
by a “testing agency hired by the owner”. This testing is the supplemental Geopier testing GMU
will be performing by one of GMU’s Senior Engineering Technician reporting directly to the GE
of record on a full-time basis. Post-construction CPT verification is not required per the rationale
provided in response to Item 2.007.

GMU’s QC testing will include:
e Observation, documentation, and verification of geotechnical conditions
e Determination and verification that bedrock has been reached/tagged at each Geopier
location.
e Depth and diameter of each Geopier
e Verification of installation per design.
e Observation and documentation of load testing.

It is further noted that all of the above QC test results will be submitted to the GE of record at
GMU for his review and acceptance from a geotechnical engineering perspective.

RESPONSE TO COMMENT 2.014

Acknowledged. GMU has reviewed the reference (3) 2" submittal structural foundation plans and
calculations by Culp & Tanner and has confirmed that the geotechnical recommendations
contained in our reference (2) report have been adequately incorporated into the foundation and
building/retaining wall designs.

RESPONSE TO COMMENT 2.015

We confirm that the footing details for the F8A-3, FOA-3, F10x30 and F24x32 have been provided
on the reference (5) resubmittal plans by WGI. See Appendix C for the WGI Geopier resubmittal.
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Given that the potential for lateral spreading to affect this site is low as determineds erriour

reference (2) report, and that the calculated seismic settlements are small, Geopiers are only
needed for vertical support to minimize the potential effects of the existing fill variability relative
to the proposed foundation loads (i.e., heavier than for a standard commercial structure). We do
not anticipate any significant bearing loss due to settlement occurring adjacent the Geopier-
supported foundations. Consequently, adding additional Geopiers is not required. GMU’s opinion
in this regard has been discussed with WGI and they are in complete concurrence.

RESPONSE TO COMMENT 2.017

Our recommendations with regard to Geopier bedrock requirements have been modified. After
consultation with the Geopier designer (WGI), all Geopiers will only extend “to” and not into the
bedrock. Once the bedrock is tagged, which will be confirmed and documented by a GMU
representative, the Geopier will be deemed complete and drilling operations will cease.

RESPONSE TO COMMENT 2.018

The 120 pcf soil unit weight value used in the WGI calculations has been increased to 125 pcf to
match GMU’s recommendation in our reference (2) report. Please see the WGI Geopier 2™
submittal, Appendix C.

RESPONSE TO COMMENT 2.019

Page 20 of GMU’s reference (2) geotechnical report states that the “Final bearing value to be
provided by Geopier”. 7 ksf is appropriate for the existing soil consistency and amount of ground
improvement planned, based on empirical design charts and result in tolerable settlements. The
7 ksf bearing capacity for the Parking Structure footings was determined by Western Ground
Improvement, Inc/Geopier Foundation (WGI). The value considers the effect of the Geopiers as
well as settlement of the foundations. Calculations are contained in the reference (5) Geopier 2™
submittal and are included as Appendix C of this response.

There is no need to confirm the design bearing value based on precise grading. The only
geotechnical engineering issue that could affect the design bearing value would be if extreme
anomalous geotechnical conditions are encountered during rough grading that can’t be
appropriately mitigated via corrective grading. However, given the amount of data and our overall
familiarity with the site, this occurrence is deemed extremely low. We feel that the bearing value
determined from WGI is based on sufficient subsurface data and laboratory testing. If extreme
geotechnical conditions are noted during rough grading that would change the assumptions made
by WGI in their calculations, this would be discussed in our rough grading report, and new
recommendations for design would be developed. This, however, is highly unlikely.
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as-graded report that will be prepared at the completion of precise grading. The as-graded report
will be submitted to the County for review and approval prior to building permit issuance.

Please do not hesitate to contact us if you have any questions regarding this response.

Respectfully submitted,

‘ ;;‘aviz R. A:kmson. é f

Attachments:

Project Manager / Senior Engineer

TSilver, M.SciYPE, GE 2336
Principd] Geotechnical Engineer

Appendix A — County of Orange Building Plan Geotechnical Review Comments

Appendix B — Earth Pressure Distribution Seismic Loads — Plate 1

Appendix C - Submittal 2 for a Geopier Foundation System by WGI

Appendix D — Updated GMU Geotechnical Map — Plate 2
Appendix E — Updated GMU Geotechnical Sections — Plate 3

(Two (2) wet signature copies and electronic copy submitted)

cc: SMS Architects
Attn: Mr. Brandon Dedmon (electronic copy)

Tindall Consulting
Attn: Mr. John Tindall (electronic copy)

Tait Engineering
Attn: Mr. Jake Vandervis (electronic copy)

Choate Parking Consultants

Attn: Mr. Rick Choate (electronic copy) and Mr. Emerson Flint (electronic copy)
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County of Orange Geotechnical Comments, PKG19-1202 — Dana Point Harbor
Revitalization: Parking Structure and Boater Services Building — Commercial Component,
City of Dana Point, California, First Submittal, submittal date December 17, 2019, plan
check date January 23, 2020, prepared by Ryan Rose of OC Public Works.

Our “Geotechnical Foundation Investigation Report, Dana Point Harbor Revitalization:
Parking Structure and Boater Services Building — Commercial Component, City of Dana
Point, California,” dated December 4, 2019 (GMU Project 17-206-02).

“Dana Point Harbor Parking Building” — 2" Submittal Foundation Plans and Volume 4
2" Qubmittal Structural Calculations Package, 24650 Dana Point Harbor Drive, Dana
Point, California 92629,” prepared by Culp & Tanner Structural Engineers, dated
February 11, 2020.

Our “Geotechnical Review of Geopier Submittal, Dana Point Harbor Revitalization:
Parking Structure — Commercial Component, City of Dana Point, California,” dated
December 11, 2019 (GMU 17-206-02).

Design Submittal for a Geopier Foundation System, and Calculation Package,
2" Submittal, Dana Point Harbor Parking Structure, Dana Point, California, prepared by
Western Ground Improvement, Inc., dated February 11, 2019.
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APPENDIX A

County of Orange Geotechnical Report
Review Comments
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It isthe responsibility of the applicantto satisfy the requirements and comments listed in thitssi Tabatabaee
document. Corrections shall be made on the original plans. If you make change['m the original plan
otherthan or inadditionto what Plan Check has requested, yellow highlight the changes onthe re-
submitted plans.

Payment of a new plan check deposit may be required forall plans on which no actionis taken by the
applicantfora period of 180 days. Applications for which no permitisissued within 180 days following
the date of submittal shall expire by limitation and shall be discarded.

To view your project status and the latest comments list, please visit: myOCeServices.ocgov.com.

Please note that the OC Development Services Public Counter Hours are open Monday through Friday
from 8:00 a.m. to 4:00 p.m. except holidays.

Project Number:
PermitNumber: PKG19-1202

Description: Dana Point Harbor Parking Building Structure and Boater Services Building
Code Year:
Job Address: Owner Address:

Architect of Record: Engineer of Record:

Project Manager:
Dev Admin2
300 North Flower, Suite 800 Santa Ana,CA,92703

priya.subbaraj@ocit.ocgov.com
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County of Orange - OC Public Works
OC Development Services
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Building & Safety Review- | Peter Liu Corrections 01-09-2020 | 01-09-2020
PKG19-1202 Required
Geotechnical Review- | Ryan Rose Corrections 01-09-2020 01-22-2020
PKG19-1202 Required
Planning  Review-PKG19- | llene Lundfelt NotRequired 01-09-2020 12-17-2019

1202

GENERAL INFORMATION

e Plans willnotbe rechecked at the counter, allow a minimum of ten (10) working days for recheck.
e Application for which no permitisissued within 180 days following the date of application shall expire by

limitation.

e An extension of 180 days may be granted upon written request showing circumstances beyond the
control of the applicanthave prevented action being taken. In order to renew action for anapplication
after expiration, the applicantshallresubmitplansand paya new plan checkfee.

e ValidWorker's Compensation Certificate or Owner-Builder Verificationis required prior toissuance of

building permits.

e Authorized agents for owner-builders must have a notarized statement from the owner authorizingthe
agent to act on behalf of the owner. A copy of the form may be obtained from
http://www.ocgov.com/gov/pw/ds/.

e Obtainall clearances asnoted on the MyOCeServices permit portal. Prompt attention is suggested as
there can be delays from other departments reviewing the project.
e Upon receivingthe inspection reportfrom gradinginspectionand based onthe determination made by
the Building Official,a grading permitand rough gradingapproval may be required.
e  Building permitwill not be issued until Rough Gradingapproval isobtained fromthe gradinginspector.

Contact the plan checker for additional information.

It is the contractor or owner-builder's responsibility to provide one hard copy set of plans with the County

approval stamp in the field for the inspector to view.

HOW TO RESUBMIT ONLINE

1. Log into www.myOCeServices.ocgov.com.

2. Select the “myOC eServices Account” tileon the homepage or click “Dashboard” atthe top of page.
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comment inthe “ApplicantComment” field, ifapplicable.
6. Respond to all comments on the “Comments & Responses” tab.
7. Oncesteps 5and 6 arecomplete, click “Submit”. Please verify that your resubmittal is complete, as all
incomplete resubmittals will notbe accepted for plan check review.
8. Note thatyou cansave your work atany time by clicking “Save” at the bottom, to resume at a later ti me.

* The PDF files submitted must be stamped and signed by the responsibleregistered professional (e.g. civil
engineer, architect, engineering geologist, etc.).

* A4”X4"” spacelocated 1” from the top paper edge and 5” from the right paper edge of all full sized plan sheets,
either 24”x36” or 30”x42”, shall beleft blank to receive the County's electronic approval stamp. Other page sizes

shall bescaled accordingly.
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1. Inthecaseofemergency,call _ BUILDING OFFICIAL
atWork Phone#
or Home Phone #

2. Sediment from areas disturbed by construction shall be retained onsite using structural controls to the maximum extent practicable.

3. Stockpiles of soilshallbe properly contained to minimize sediment transport fromthe site to streets, drainage facilities oradjacent
properties via runoff, vehicle tacking, or wind.

4. Appropriate BMP’s for construction-related materials, wastes, spills shall be implemented to minimize transportfromthe site to
streets, drainage facilities, oradjoining properties by wind or runoff.

5. Runofffromequipment and vehicle washing shall be contained at construction sites unless treated to reduce or remove sediment
and other pollutants.

6. Allconstructioncontractorand subcontractor personnelare to be made aware orthe required best management practices andgood
housekeeping measures forthe project site and any associated construction staging areas.

7. Attheendofeach day of constructionactivity all construction debris and waste materials shall be collected and properly disposed
in trash orrecycle bins.

8. Construction sites shall be maintained in such a condition thatan anticipated stormdoes not carry wastes or pollutants offthe site.
Discharges of material otherthan stormwater only when necessary for performance and completion of construction practices and
where they do not: cause or contributeto a violation of any water quality standard; cause or threaten to causepo llution,
contamination, or nuisance; or contain a hazardous substance in a quantity reportable under Federal Regulations 40 CFR Parts 117
and 302.

9. Potential pollutants include butare not limited to: solid or liquid chemical spills; wastes frompaints, stains, sealants, glues, limes,
pesticides, herbicides, wood preservatives and solvents; asbestos fibers, paint flakes or stucco fragments; fuels, oils, lubricants, and
hydraulic, radiator or battery fluids; fertilizers, vehicle/equipment wash water and concrete wash water; concrete, detergent or
floatable wastes; wastes fromany engine/equipment steamcleaning or chemical degreasing and super chlorinated potable water line
flushing. During construction, permittee shall dispose of such materials in a specified and controlled temporary area on-site,
physically separated frompotential stormwater runoff, with ultimate disposal in accordance with local, state and federal
requirements.

10. Dewatering of contaminated groundwater, or discharging contaminated soils via surface erosion is prohibited. Dewatering of non-
contaminated groundwater requires a National Pollutant Discharge Elimination SystemPermit from the respective State Regional
Water Quality Control Board.

11. Graded areas on the permitted area perimeter must drain away fromthe face of slopes at the conclusion of each working day.
Drainage is to be directed toward desilting facilities.

12. The permittee and contractor shall be responsible and shall take necessary precautions to preventpublic trespass onto areas where
impounded water creates a hazardous condition.

13. The permittee and contractor shall inspect the erosion controlworkand insure thatthe workiis in accordance with the approved
plans.

14. The permittee shall notify all general contractors, subcontractors, material suppliers, lessees, and property owners: that dumping of
chemicals into the stormdrain systemor the watershed is prohibited.

15. Equipmentand workers foremergency work shallbe made available at all times during the rainy season. Necessary materials s hall
be available on site and stockpiled at convenientlocations to facilitate rapid construction of temporary devices when rain is
imminent.

16. Allremovable erosion protectivedevices shall be in place at the end of each working day when the 5-Day Rain Probability Forecast
exceeds 40%.

17. Sediments fromareas disturbed by construction shall be retained on site using an effective combination of erosion and sedime nt
controls to themaximum extent practicable, and stockpiles of soil shall be properly contained to minimize sediment transport from
the site to streets, drainage facilities or adjacent properties via runoff, vehicle tracking, or wind.

18. Appropriate BMPs for construction-related materials, wastes, spills or residues shall be implemented and retained onsite to
minimize transport fromthe site to streets, drainage facilities, oradjoining property by wind or runoff.

300 N. Flow er Street, Santa Ana, CA 92703 www.ocpublicworks.com
P.O. Box 4048, Santa Ana, CA 92702-4048 P: 714.667.8888 | F: 714.667.7575
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from OC Public Works, OC Development Services

of Crange County. The stamping of these plan

PLAN CHECK COMMENTS

specificiions SHALL NOT be held to permit or be an
approvall of the viclation of any provisions of any County
Ordinange or State law

Permit Application No. PKG19-1202 BULDING OFFIGIAL
Plan Check No. First Submittal-PKG19-1202

Plan Check Date 01-23-2020

Applicant Junior Mazariegos

Submittal Date 12-17-2019

OC DEVELOPMENT SERVICES

# Review Category Comment Applicant Response Status F:gILePI\;agrge
1.001 Building & | Non-Residential 1st Submittal bldg general requirements Required
Safety Plan Check List | Required to submit signed pdf of dwg &
Review- calcs for re-submittal thru OC portal
PKG19-1202 “myOCeSenices.ocgov.com”
Peter Liu
1.002 Building & | Non-Residential 1st Submittal bldg general requirements Required
Safety Plan Check List | A 4"x4" blank space shall be provide on
Review- the upper right corner of all sheets of
PKG19-1202 plans. Space shall be 1"
Peter Liu below the top and 5" from the right edge
of all sheets. This space is intended for
County of Orange
electronic approval stamp.
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# Review Category Comment i Jfaw e Status File Name
& Page
1.003 Building & | Non-Residential 1st Submittal bldg general requirements Required
Safety Plan Check List | File naming conwvention examples: File
Review- naming conwvention examples: PKG19-
PKG19-1202 XXXX, BLD19-XXXX-
Peter Liu Plans.pdf ; PKG19-xxxx, BLD19-xXXx-
Structural  Calcs.pdf, PKG19-xxxX,
BLD19-xxxx-Soil Report.pdf
1.004 Building & | Non-Residential 1st Submittal bldg general requirements Required
Safety Plan Check List | |t is the responsibility of the Owner,
Review- Owner/Contractor to make available a
PKG19-1202 copy of the
Peter Liu County approved plans for inspector’s
review
1.005 Building & | Non-Residential 1st Submittal bldg general requirements Required
Safety Plan Check List | = Reqd submit written response to 1st
Review- submittal correction list, without written
PKG19-1202 response at re-submittal review
Peter Liu may delay plan check process and
increase numbers of submittal, County will
charge additional plan
check fee based on time & material
basis starting 4th submittal.
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1.006 Building & | Non-Residential 1st Submittal bldg general requirements Required

Safety Plan Check List | po not use delta 123 at resubmittal plans

Review- & calcs, you may use cloud with delta

PKG19-1202 ABC to identify difference

Peter Liu per submittal. County considers delta

123 is used only for field revision after
permit is issued.

1.007 Building & | Non-Residential 1st Submittal bldg general requirements Required

Safety Plan Check List | Exterior wall and site freestanding signs

Review- req'd separate permit.

PKG19-1202

Peter Liu
1.008 Building & | Non-Residential 1st Submittal bldg general requirements Required

Safety Plan Check List | sjte freestanding or wall mount signs reqd

Review- separate permit

PKG19-1202

Peter Liu
1.009 Building & | Non-Residential 1st Submittal bldg general requirements Required

Safety Plan Check List | Required OCFA, zoning and grading and

Review- soil report review approval, prior to

PKG19-1202 issuance of building permit.

Peter Liu
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# Review Category Comment Status File Name
& Page
1.01 Building & | Non-Residential 1st Submittal bldg general requirements Required
Safety Plan Check List | Req'd stamp and signature on all plans
Review- and structural calcs
PKG19-1202
Peter Liu
1.011 Building & | Non-Residential 1st Submittal bldg general requirements Required
Safety Plan Check List | Required soil engineer review stamps and
Review- signatures on foundation plans, retaining
PKG19-1202 wall and shoring plans
Peter Liu and detail sheets with date
1.012 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Gwg sheet GO0l deferred permit items,
PKG19-1202 add sign as deferred permit items.
Peter Liu
1.013 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet A120, provide ADA site plan to
PKG19-1202 indicate  complete accessibility path
Peter Liu starting from street right of way, to
accessible parking, to accessible rest
room and office
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& Page
1.014 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet A410 detail 1 & 2, show or
PKG19-1202 provide cross reference of elevator
Peter Liu manufacturer  model  number, power
phase, signage and elevator accessibility
compliance including communication DAS
device, ADA signs and evacuate path map
sign
1.015 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet A460 detail 2, clarify growe is
PKG19-1202 used and all stair tread surface shall
Peter Liu provide strip 11B-504.4 and contracting
stripe shall comply with 11B-504.4.1
1.016 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet A512, provide enlarged plan to
PKG19-1202 show accessible shower, male and female
Peter Liu bath room and diaper changing station
and drinking fountain including regular &
accessible
1.017 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S1.01 notes 20.2, clarify
PKG19-1202 parking load, use 50 psf with moving load
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Peter Liu in lieu of static 40 psf
1.018 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S1.01 notes 20.3, clarify wind
PKG19-1202 load formula, it shall use open structure
Peter Liu formula in lieu of closed structure
1.019 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S1.05, provide OC standard
PKG19-1202 special inspection form with owner 's
Peter Liu signature and req'd
inspection items i.e. concrete, filed
weld, CMU, moment frame, high strength
bolting etc.
1.02 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S1.05, povide OC standard
PKG19-1202 structural observation form with engineer's
Peter Liu signature and reqd
obsened items.
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# Review Category Comment Status
& Page
1.021 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S2.01 thru S2.03, show room
PKG19-1202 names on plans i.e. electrical room,
Peter Liu mechanical room, elevator etc.
1.022 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S2.01 thru S2.03, clarify
PKG19-1202 requirements of pour joints and expansion
Peter Liu joints
1.023 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S3.09 section B, clarify and
PKG19-1202 show girder tie bars required hook at ends
Peter Liu as shown as detail G & F on sheet S3.85,
1.024 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S3.10 detail C, S3.15 detail H,
PKG19-1202 show column & beam tie special
Peter Liu requirement at frame column & beam joint
and rigid zone
1.025 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S4.02 detail D, show metalil
PKG19-1202 deck shear stud size and spacing at
Peter Liu connecting supporting angle
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1.026 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet A4.21 &A4.51 detaill 1 & 2,
PKG19-1202 clarify stair height and mid landing may be
Peter Liu required and clarify and show horizontal
rail extend dimension.
1.027 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S5.01 detail H, clarify and
PKG19-1202 show footing double layer(top & bot) in lieu
Peter Liu of one layer of rebars
1.028 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S5.02 detail J, clarify and show
PKG19-1202 diagonal rebars at (4) corners
Peter Liu
1.029 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S5.03 detail F, show seismic
PKG19-1202 top wall restraint detail
Peter Liu
1.03 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S5.03 detail F & J, show rebar
PKG19-1202 edge clearance
Peter Liu

12


RoseR
BuildingApprovedStamp


[ 4

Building&Safety: Ryan Rose

Approval: Geotechnical Reports

PublicWorks

Integrity, Accountability, Service, Trust

Permits: GRD20-0021

1/8/2021

OC DEVELOPMENT SERVICES

County of Orange - OC Public Works

OC Development Services
APPROVED

This set of plans and specifications must be kept on the

job at all fimes. It is unlawiul to make any changes or
atterations to these plans without writtan permission
from OC Public Works, OC Development Senvices

The stamping
L NOT be

. File Name
# Review Category Comment Status
& Page
1.031 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S5.03 detail M, clarify and
PKG19-1202 show rebar edge clearnce and located at
Peter Liu mid layer
1.032 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet S5.10 & S5.11, show all rebar
PKG19-1202 locations and edge clearance for all CMU
Peter Liu wall details
1.033 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet MO0O03 equipment schedule,
PKG19-1202 show equipment platform wt and show
Peter Liu isolator structural calcs for \‘ertical &
horizontal loads
1.034 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet M003 T-24, show signature of
PKG19-1202 design responsible person
Peter Liu
1.035 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet M500 detail 5 & 11, provide
PKG19-1202 structural calcs of roof and ground mount
Peter Liu mechanical equipment  support and
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. iy File Name
# Review Category Comment Status
& Page
isolator seismic restraint & base anchor
design.
1.036 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet M500, show seismic anchor
PKG19-1202 design  for  suspended  mechanical
Peter Liu equipment and suspended duct.
1.037 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet E001, add note to indicate all
PKG19-1202 electrical design based on year of
Peter Liu electrical codes
1.038 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet E230P, clarify electrical room
PKG19-1202 fire rate requirements and clearly show
Peter Liu door and transformer and main panel
working clearance and sign requirements
1.039 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet E260, provide elevator model
PKG19-1202 number and specifications, power phase
Peter Liu and clarify is it tie to any emergency

14
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. File Name
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& Page
generator?
1.04 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet E401, provide will sene
PKG19-1202 electricity letter from utility company.
Peter Liu
1.041 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet E602, show seismic anchor
PKG19-1202 design for suspended electrical conduit or
Peter Liu cable tray
1.042 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet E701 detail 2, provide sign
PKG19-1202 structural details and  structural
Peter Liu calculations for light pole and foundation
design,
1.043 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet P001, show max. water flow
PKG19-1202 rate per green bldg code.
Peter Liu
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# Review Category Comment N Status File Name
& Page
1.044 Building & | Non-Residential 1st Submittal drawing plan check review Required
Safety Plan Check List | comments
Review- Dwg sheet P401, specify where does
PKG19-1202 condensate pipe waste water drain to?
Peter Liu
1.045 Building & | Non-Residential 1st Submittal structural calcs review Required
Safety Plan Check List | comments
Review- Provide a sheet before table of content to
PKG19-1202 indicate design applicable codes, design
Peter Liu criteria, design loads including vertical and
horizontal, traffic moving loads etc, design
material, specify concrete strength at
metal deck, PT slab, column, footings etc
locations
1.046 Building & | Non-Residential | 1st Submittal structural calcs review Required
Safety Plan Check List | comments
Review- Provide design sketches before table of
PKG19-1202 content to indicate grid lines with columné&
Peter Liu beam numbers, frame numbers & frame
elevations
2.001 Geotechnical | Geotechnical/G Required

Review-
PKG19-1202
Ryan Rose

eology
List

Check

The approved project building foundation
plans and applicable details must be
signed/stamped by the geotechnical
consultant prior to permit issuance.

16
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2.002 Geotechnical | Geotechnical/G Required
Review- eology  Check | puring review of the 1st submittal for the
PKG19-1202 | List project rough grading permit GRD19-
Ryan Rose 0177, it was not-ed that the proposed
Geopier construction was to be reviewed
and included on the rough grading plans.
Subsequent to that, it was determined that
the proposed Geopier construction will be
reviewed and approved as part of the
project precise grading and building
submittals.  Please coordinate wi/project
team to ensure the geotechnical ground
improvement recom-mendations/details
are included on the project precise grading
and building/structural plans.

2.003 Geotechnical | Geotechnical/G Required
Review- eology ~ Check | There are outstanding geotechnical review
PKG19-1202 | List comments on the project rough grading
Ryan Rose submittal, GRD19-0177. Approval of this
submittal is contingent upon review and
approval of the rough grading package.
For your conwenience, the previously
issued review comments for GRD19-0177
that are related to the proposed Geopier
construction have been repeated herein
and should be addressed as part of your
response for this submittal.
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2.004 | Geotechnical | Geotechnical/G Required
Review- eology ~ Check | puring the 1st submittal review of the
PKG19-1202 | List project rough grading permit, GRD19-
Ryan Rose 0177, it was noted that the proposed
Geopier construction was to be included
on the rough grading plans. Sub-sequent
to that, it was determined that the
proposed Geopier construction will be
reviewed and approved as part of the
project precise grading and building
submittals.  Please coordinate wi/project
team to ensure the geotechnical ground
improvement recommendations/details are
included on the project precise grading
and building/structural plans.

2.005 Geotechnical | Geotechnical/G Required
Review- eology  Check | The consultant should describe the
PKG19-1202 | List anticipated drilling conditions that will be
Ryan Rose encountered dur-ing construction of the
Geopiers. Geotechnical considerations
should be provided for the Ge-opier
construction including drilling difficulty
based on bedrock described as hard to
very hard, mitigating caving, handling
groundwater, casing withdrawal (if used)
during ramming, etc.
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2.006

Geotechnical
Review-
PKG19-1202

Ryan Rose

Geotechnical/G
eology Check
List

The consultant recommends that the top
of the Geopiers extend about 6 inches
abovwe the Parking Structure spread
footing bottom elevations. The consultant
also recommends that the subject spread
footings be supported on the Geopiers.
That means that during the foundation
subgrade preparation, considerable
amount of coarse aggregates including
unknown quanti-ties of oversize rocks will
be generated while removing the tops of
the Geopiers across the Parking Structure
pad. The consultant must address how
such owersize materials should be handled
during construction - whether these
should be blended into the excavated soil
or discarded offsite based on their size.

File Name

Status & Page

Required

2.007

Geotechnical
Review-
PKG19-1202

Ryan Rose

Geotechnical/G
eology Check
List

The consultant should recommend the
lateral extent of Geopier improvements
beyond the perimeter of the Parking
Structure footprint.

Required
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# Review Category Comment N Status File Name
& Page
2.008 | Geotechnical | Geotechnical/G Required
Review- eology ~ Check | The consultant should justify the use of a
PKG19-1202 | List preliminary bearing capacity of 7 ksf for
Ryan Rose the Parking Structure footings. What is this
preliminary  value based on? The
consultant should provide jus-tifications for
this value.
2.009 | Geotechnical | Geotechnical/G Required
Review- eology  Check | The consultant recommends a seismic
PKG19-1202 | List earth pressure of 17 pcf for the site
Ryan Rose retaining walls. The consultant should
explain how they arrived at this earth
pressure magnitude.
2.01 Geotechnical | Geotechnical/G Required

Review-
PKG19-1202
Ryan Rose

eology Check

List

The submitted report dated 12/4/19 (Page
13) states “Based on Conclusions 3-6
abowe, the fol-lowing remediation will be
required: 1) corrective grading beneath the

entire site, 2) Geopier ground
improvement below the parking structure
foundations and 3) use of a WRI

foundation system for the Boater Senices
Building, will need to be founded on
Geopiers, the Boater Ser-vices Building”.
Please provide additional
comment/discussion to confirm if the
Boater Ser-vices Building is to be founded

20
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on Geopiers or not. If so, please provide
comment/discussion to confirm the lateral
extent of Geopiers beyond the outside
edge(s) of the proposed Boater Senices
Building. Please also provide additional
comment/discussion to on the differential
settlement potential between Parking
Structure and Boaters Senice Building for
proposed construction method (i.e. with or
without Geopiers). Provide additional
recommendations as necessary.

2.011 Geotechnical | Geotechnical/G Required
Review- eology  Check | Provide additional comment/discussion to
PKG19-1202 | List confirm your complete geotechnical
Ryan Rose recommenda-tions for  design and
construction of the proposed ground
improvement/Geopier system at the
subject site based on your review of the
currently submitted project plans.
Specifically, please address who will be
the designer of the ground
improvement/Geopier system (i.e. your
firm or a specialty contractor). Include
updated plot plan/map to indicate the
location of the proposed Geopiers (i.e.
entire building pad wi/lateral extension
beyond building edges or isolated to
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foundation elements only). Provide
additional recommendations as
necessary.

2.012 Geotechnical | Geotechnical/G Required
Review- eology  Check | The Geotechnical Sections in your
PKG19-1202 | List submitted report(s) should be updated to
Ryan Rose include the rec-ommended Geopiers
(location and depth of installation).
Additional Geotechnical Section(s) should
also be provided as necessary based on
your review of the currently submitted
project  plans. Provide  additional
recommendations as necessary.

2.013 Geotechnical | Geotechnical/G Required
Review- eology  Check | provide additional comment/discussion to
PKG19-1202 | List confirm  your  geotechnical QA/QC
Ryan Rose recommenda-tions for the proposed
Geopier construction based on your
review of the currently submitted (and
forthcoming) project plans. Include
confirmation of your recommendations for
QA/QC during construction (e.g. full-time
observation/testing, material quality/spec.
confirmation testing, etc.) and post-
construction (e.g. CPT soundings, field
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testing, etc.) prior to pad release for
building construction.  Provide additional
recommendations as necessary.
2.014 Geotechnical | Geotechnical/G Required
Review- eology  Check | The geotechnical consultant shall review
PKG19-1202 | List the structural foundation plans and
Ryan Rose calculations by Culp & Tanner to confirm
that their geotechnical recommendations
were adequately incorpo-rated into the
foundation and retaining wall designs.
2.015 Geotechnical | Geotechnical/G Required
Review- eology  Check | Footing details for the F8A-3, F9A-3,
PKG19-1202 | List F10x30 and F24x32 should be provided
Ryan Rose on the plans by WGI.
2.016 Geotechnical | Geotechnical/G Required
Review- eology ~ Check | The proposed Geopier layout for each
PKG19-1202 | List footing consists of Geopiers that are to be
Ryan Rose placed only within the footprint area of the
footing. Placement of Geopiers has not
been proposed out-side the footing.
Liquefiable soils occurring outside the
limits of the Geopiers and along the pe-
rimeter of the footing will not be densified
adequately, and will lose shear strength
following the liquefaction event. This will
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lead to loss of bearing capacity of the
improved foundation zone underneath the
footing and cause additional settlement.
WGI should evaluate the im-pact of not
placing Geopiers outside the footing and
modify their Geopier placement plan, as
needed.
2.017 Geotechnical | Geotechnical/G Required
Review- eology  Check | Note 1 below the table on Sheet GP0.1 of
PKG19-1202 | List the WGI plans states that the Geopier
Ryan Rose shall reach bedrock. The geotechnical
report states that the Geopier should
extend a minimum of 12 inches into
bedrock and be \erified by the project
geotechnical engineer. The note should
be revised per the geotechnical
consultant’s recommendation.
2.018 | Geotechnical | Geotechnical/G Required
Review- eology  Check | The 120 pcf soil unit weight value used in
PKG19-1202 | List the WGI calculations should be increased
Ryan Rose to 125 pcf to match the geotechnical
consultant’s recommendation.
2.019 Geotechnical | Geotechnical/G Required
Review- eology ~ Check | page 20 of the geotechnical report states
PKG19-1202 | List that the “Final bearing value to be
Ryan Rose provided by the Geopier”. On Sheet
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GP0.1, WGI lists an allowable bearing
pressure of 7 ksf. WGI does not, howewer,
state how they arrived at that value. There
is no indication on Sheet GP0.1 how this
value will be verified. It's worth noting that
an allowable bearing pressure of 6 ksf was
used in the structural calculations by Culp
& Tanner. Note — “Final bearing value” for
garage structure must be confirmed by
geotechnical consultant and Geopier in
their report(s) that will be pre-pared at the
completion of precise grading/Geopier
construction. The as-graded report(s)
must be submitted to the County for
review and approval prior to building
permit issuance.

File Name

Status & Page

2.02

Geotechnical
Review-
PKG19-1202

Ryan Rose

Geotechnical/G
eology Check
List

The geotechnical consultant shall confirm
the bearing capacity for the Boater
Senices Building in their report that will be
prepared at the completion of precise
grading. The as-graded report should be
submitted to the County for review and
approval prior to building permit issuance.

Required
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A

A A

1& | Yag*H = |
EFP x H (psf)
[Seismic Earth Pressure Calculations |
Y= 115.0 pcf
PGAy= 0591 ¢
PGA=Sps25= 039 g
k, = PGA/2*= 020 (k,>=0.15)
AP, =3/8k,yH?= 85 H’
Seismic Pressure, Yae = 17.0  pcf

Reference: Lew et al. (2010) Seismic Earth Pressures on Deep Building Basements.
*Per AASHTO Seismic Design for Highway Bridges and Standard of Practice

A~ | M| O

EARTH PRESSURE DISTRIBUTION
SEISMIC LOADS

Dana Point Harbor Revitalization

Parking Structure and Boater Services Building

DATE: 02/11/20 17-206-02 PLATE 1
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System by WGI



RoseR
BuildingApprovedStamp


Building&Safety: Ryan Rose 1/8/2021
Approval: Geotechnical Reports
Permits: GRD20-0021

Western Gro wigrovémentdac. OC Public Works
2372 Morse Alve OC Development Services
Suite 504 APPROVED

Irvine, CA 92614 This set of plans and specifications must be kept on the

4 job at all fimes. It is unlawful to make any changes or
atterations to these plans without writtan permission
from QG Public Works, OC Development Senvices
of Crange County. The stamping of thesea ;lalan

; £ d to permit or be an
WWW'WEStermr@w&mﬁmmmt%mﬂsions of any County
Ordinance or State law
Hadi Tabatabaee

February 11, 2020 BUILDING OFFICIAL

Mr. Dave Atkinson

GMU Geotechnical, Inc.

23241 Arroyo Vista

Rancho Santa Margarita, California 92688

Re: Design Submittal for a Geopier® Foundation System
Dana Point Harbor Parking Structure
Dana Point, California
GFC Project No.: GLA-113

Dear Mr. Atkinson,

Geopier Foundation Company, Inc. has completed the Geopier® foundation design for the above
project. The following documents are included herein:

o Geopier Design Drawing GP0.1: Geopier Notes & Details
o Geopier Design Drawing GP0.2: Geopier Schedules
e Geopier Design Drawing GP0.1 - GP1.4: Geopier Location Plans

We are pleased to have provided you with our design services. If you have any questions, please
contact this office.

Sincerely,

-
2/11/20

Ken Hoevelkamp, P.E.
Principal Engineer
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GEOPIER DESIGN NOTES:
1. GEOPIER FOUNDATION SUPPORT IS AS DESIGNEDABY:WESTERNEGROUND IMPROVEMENT,

Tom O velopme|

N
=
of c ty. The st i th
IRVINE, CALIFORNIA (DESIGNER). g:'?ff:-iﬁﬁ,*o beeldtopermierbe on
Lrdingance or Sidte law.

2. THESE DESIGN DRAWINGS ARE PREPARED BY|THE DRSIGMER FOR USE IN GEOPIER
CONSTRUCTION.  THE GEOPIER SYSTEM SHALE—BE—NSHAEEED—BY

FAED—BY—APPROVED INSTALLERS
LICENSED BY GEOPIER FOUNDATION COMPANY. UNAUTHORIZED USE OF THESE DRAWINGS IS
PROHIBITED.

3. THE GEOPIER FOUNDATION DESIGN S BASED ON THE GEOTECHNICAL INFORMATION PROVIDED IN
THE SUBSURFACE EXPLORATION BY GMU GEOTECHNICAL, INC. WESTERN GROUND IMPROVEMENT,
INC., HAS RELIED ON THIS INFORMATION AND WE HAVE NO REASON TO SUSPECT ANY OF THE
INFORMATION IN THE REPORT IS IN ERROR. WESTERN GROUND IMPROVEMENT, INC. IS NOT
RESPONSIBLE FOR ERRORS OR OMISSIONS IN THE REPORT THAT MAY AFFECT THE PARAMETER
VALUES IN OUR DESIGN. IF THE SUBSURFACE OR SITE CONDITIONS DIFFER FROM THOSE
UTILIZED IN THE DESIGN THE DESIGNER SHALL BE NOTIFIED IMMEDIATELY.

4. THE ALLOWABLE BEARING PRESSURE FOR FOUNDATIONS SUPPORTED BY GEOPIER ELEMENTS IS
AS REFERENCED IN DETAIL 1/GP0.1. THE GEOPIER LAYOUT IS DESIGNED TO PROVIDE
SETTLEMENT CONTROL BASED ON SERVICE LOADS PROVIDED BY CULP AND TANNER. IN THE
EVENT THE STRUCTURAL LOADS VARY, THE DESIGNER SHALL BE NOTIFIED IMMEDIATELY.

5. FOOTING ELEVATIONS ARE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR AND SHALL BE
REPORTED IN WRITING TO THE INSTALLER'S QC REPRESENTATIVE PRIOR TO INSTALLING GEOPIER
ELEMENTS.

INC.,

GEOPIER LAYOUT NOTES:

1. GEOPIER ELEMENT LAYOUT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR. GEOPIER
ELEMENTS SHALL BE INSTALLED IN THE FIELD WITHIN 6 INCHES OF LOCATIONS SHOWN ON
THESE PLANS.

2. GEOPIER ELEMENTS ARE LOCATED RELATIVE TO THE INTERSECTION OF REFERENCE GRID LINES
OR AT THE CENTERLINE OF STRIP FOOTINGS, UNLESS DIMENSIONED OTHERWISE. PLEASE REFER

TO THE "FOOTING DETAILS” ON THIS SHEET FOR SPECIFIC PIER LOCATIONS AND DIMENSIONS
RELATIVE TO THE FOOTING.

3. THE “GEOPIER LOCATION PLAN” AND “FOOTING DETAILS” PROVIDE GEOPIER ELEMENT NUMBER,
LOCATION, AND LAYOUT ONLY. FOOTING LOCATIONS, SIZES, AND ORIENTATION SHOWN ON THESE
PLANS ARE FOR INFORMATION ONLY. PLEASE REFER TO THE STRUCTURAL PLANS FOR SPECIFIC
FOUNDATION DIMENSIONS AND LOCATIONS. THE DESIGNER ACCEPTS NO RESPONSIBILITY FOR
THE LOCATION OF FOOTINGS SHOWN ON THESE PLANS. THE DESIGNER SHALL BE NOTIFIED
IMMEDIATELY IF INFORMATION ON THESE PLANS CONFLICTS WITH STRUCTURAL OR ARCHITECTURAL
DRAWINGS.

UTILTIES /OBSTRUCTION NOTES:

1. UTILITY LOCATIONS ARE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR. THE DESIGNER
SHALL BE NOTIFIED OF ANY CONFLICTS WITH GEOPIER LOCATIONS SHOWN ON THE PLANS. NEW
TEMPORARY UTILITY EXCAVATIONS SHALL BE LIMITED TO THE ZONE DEPRICTED ON DETAIL 2 OF
THIS SHEET. IF EXCAVATIONS ARE PLANNED WITHIN THE GEOPIER "NO DIG” ZONE, THE
DESIGNER SHALL BE NOTIFIED IMMEDIATELY TO DISCUSS EXCAVATION OPTIONS.

2. |F OBSTRUCTIONS ARE ENCOUNTERED DURING GEOPIER INSTALLATION THAT CANNOT BE REMOVED
WITH CONVENTIONAL GEOPIER INSTALLATION EQUIPMENT, THE GENERAL CONTRACTOR SHALL BE
RESPONSIBLE FOR REMOVING THE OBSTRUCTIONS. IF THE GENERAL CONTRACTOR DOES NOT DO
SO IN A TIMELY MANNER THAT DOES NOT INTERRUPT GEOPIER PRODUCTION, THE INSTALLER MAY

REMOVE OBSTRUCTIONS(S) AND SHALL BE REIMBURSED FOR COSTS INCURRED, INCLUDING
LABOR, EQUIPMENT, AND MATERIALS. IN THE EVENT OBSTRUCTIONS ARE ENCOUNTERED BELOW
THE DESIGNED BOTTOM OF FOOTING ELEVATION THE OBSTRUCTION SHALL BE REMOVED AS
OUTLINED ABOVE. THE RESULTING EXCAVATION SHALL THEN BE BACKFILLED AND COMPACTED IN
ACCORDANCE WITH THE PROJECT SPECIFICATIONS FOR STRUCTURAL FILL. THE AREA SHALL BE

TESTED BY THE OWNER'S TESTING AGENCY AND THE COMPACTION TEST RESULTS SHALL BE
SUBMITTED TO THE INSTALLER AND THE DESIGNER.

GEOPIER TESTING NOTES:

1. A QUALIFIED, FULL—TIME QUALITY CONTROL (QC) REPRESENTATIVE PROVIDED BY THE GEOPIER

INSTALLER (INSTALLER) SHALL BE RESPONSIBLE FOR INSTALLATION OF THE GEOPIER ELEMENTS
IN ACCORDANCE WITH THE DESIGN AND SHALL REPORT ALL GEOPIER FOUNDATION CONSTRUCTION
ACTIVITIES TO THE DESIGNER. IF AUTHORIZED BY THE OWNER, THE QC REPRESENTATIVE SHALL
COORDINATE QC ACTIVITIES WITH THE TESTING AGENCY HIRED BY THE OWNER. UNDER NO
CIRCUMSTANCES SHALL THE TESTING AGENCY DIRECT GEOPIER INSTALLATION PROCEDURES.

2. GEOPIER ELEMENT DESIGN SHALL BE CONFIRMED BY A MODULUS TEST PERFORMED AT THE SITE.
PLEASE REFER TO THE DESIGN SUBMITTAL FOR TEST LOCATION AND SPECIFICATIONS.

S. GEOPIER ELEMENTS SHALL BE BASED ON THE FOLLOWING CRITERIA UNLESS OTHERWISE
APPROVED IN WRITING BY THE DESIGNER:

A. INSTALLATION DEPTHS SHALL BE WITHIN & INCHES OR DEEPER THAN THE DEPTHS SHOWN
ON THE PLANS.

B. THE AVERAGE COMPACTED LIFT THICKNESS DURING EACH DAY’'S PRODUCTION SHALL BY
APPROXIMATELY 12 TO 24 INCHES.

C. GEOPIER ELEMENT DISPLACEMENT MEASURED DURING BOTTOM STABILIZATION TESTS (BST)
SHALL BE WITHIN 150% OF THE BST VALUE ACHIEVED IN THE MODULUS TEST PIER. BSTS
SHALL BE PERFORMED IN AT LEAST 10% OF THE DAY'S PRODUCTION PIERS.

D. GEOPIER ELEMENT AGGREGATE RELATIVE DENSITY SHALL BE RECORDED PERIODICALLY
THROUGHOUT THE DAY. THE AVERAGE BLOW COUNTS OBTAINED UTILIZING A DYNAMIC CONE
PENETROMETER (DCP) IN ACCORDANCE WITH ASTM STP—399, SHALL BE GREATER THAN 15
BLOWS FOR 1.75 INCHES OF PENETRATION (BPI). NO MORE THAN 10% OF DCP TESTS
CONDUCTED ON EACH DAY SHALL BE BELOW 15 BPI. NOTE: USE OF DCP TESTS ARE NOT
APPROPRIATE FOR OPEN GRADED AGGREGATE SUCH AS #57 STONE OR SAND.

E. GEOPIER ELEMENT AGGREGATE SHALL BE APPROVED BY THE DESIGNER AND SHALL BE THE
SAME AS USED IN A SUCCESSFUL MODULUS TEST, UNLESS OTHERWISE APPROVED IN
WRITING BY THE DESIGNER.

F. THE AGGREGATE SHALL BE TAMPED IN A MANNER CONSISTENT WITH THE MODULUS TEST
PIER BUT FOR NO LESS THAN 10 SECONDS PER LIFT.

G. IF CAVE—=INS OCCUR ON TOP OF A LIFT OF AGGREGATE SUCH THAT THE VOLUME OF CAVED
SOIL IS GREATER THAN APPROXIMATELY 10% OF THE VOLUME OF THE AGGREGATE IN THE
LIFT, THEN THE AGGREGATE SHALL BE CONSIDERED CONTAMINATED, AND SHALL BE REMOVED
AND REPLACED WITH UNCONTAMINATED AGGREGATE.

4. GEOPIER ELEMENTS NOT MEETING DESIGN REQUIREMENTS SHALL BE REINSTALLED UNLESS
OTHERWISE APPROVED IN WRITING BY THE DESIGNER.

"Geopier® and Rammed Aggregate Pier®" are registered trademarks of Geopier Foundation Company, Inc. This
drawing contains information proprietary to The Geopier Foundation Company, Inc. and its licensees. The information
contained herein is not to be transmitted to any other organization unless specifically authorized in writing by Geopier
Foundation Company, Inc.
Geopier® is the property of Geopier Foundation Company, Inc. and is protected under U.S. Patent No. 6,425,713;
6,688,815; 6,988,855, 5,249,892; 7,226,246, 6,354,766; 7,004,684; 6,354,768; 7,326,004 and other patents pending.

CONSTRUCTION NOTES FOR CONCRETE FOUNDATIONS SUPPORTED BY GEOPIER® ELEMENTS:

APPROVED

DATE
02/11,/2020

DESCRIPTION

REVISIONS
GEOPIER® NOTES AND DETAILS

2ND SUBMITTAL

REV
1

ZONE

1. ALL EXCAVATIONS FOR FOUNDATIONS SUPPORTED BY GEOPIER ELEMENTS SHALL BE PREPARED Design Parameter Value
IN THE FOLLOWING MANNER BY THE GENERAL CONTRACTOR: OVEREXCAVATION BELOW THE Allowable bearing pressure (ksf) 7
BOTTOM OF FOUNDATION SHALL BE LIMITED TO THREE INCHES. THIS INCLUDES LIMITING THE Depth to groundwater (f 5
TEETH OF EXCAVATORS FROM OVEREXCAVATION BEYOND THREE INCHES BELOW THE
FOUNDATION ELEVATION. Total unit weight of soil (pcf) 120
2. FOUNDATION CONCRETE SHALL BE PLACED IMMEDIATELY FOLLOWING FOUNDATION EXCAVATION Soll friction angle (degrees) 26
AND APPROVAL, PREFERABLY THE SAME DAY AS THE EXACAVATION. FOUNDATION CONCRETE Geopier stiffness modulus (pci) 300
SHALL BE PLACED ON THE SAME DAY IF THE FOUNDATION IS BEARING ON Soil stiffness modulus (pci) 38
MOISTURE—SENSITIVE SOILS. IF SAME DAY PLACEMENT OF FOUNDATION CONCRETE IS NOT
POSSIBLE, OPEN EXCAVATIONS SHALL BE PROTECTED FROM SURFACE WATER ACCUMULATION. A
LEAN CONCRETE MUD—MAT MAY BE USED TO ACCOMPLISH THIS. OTHER METHODS MUST BE Number | Minimum
PRE—APPROVED BY THE DESIGNER. . . »
of Geopier Design Anticipated
3. PRIOR TO CONCRETE OR MUD MAT PLACEMENT, THE TOP OF THE EXCAVATED SOIL AND Maximum Geopier | Elements | Shaft Length, | Settlement,
GEOPIER ELEMENTS SHALL BE COMPACTED WITH A STANDARD, HAND—OPERATED IMPACT Load, Width, Length, | Thickness, |Diameter,| per (ft) (in)
COMPACTOR (I.E. JUMPING JACK COMPACTOR). COMPACTION SHALL BE PERFORMED OVER THE Type / Mark (kips, kif) (ft) (ft) (in) (in) Footing (1) (2) Notes
ENTIRE FOUNDATION SUBGRADE TO COMPACT ANY LOOSE SURFACE SOIL AND LOOSE SURFACE :
CEOPIER AGGREGATE. F5-1 100 5.0 5.0 18 24 1 9.0 1/2
F6-3 252 6.0 6.0 24 24 3 9.0 1/2
4. WATER SHALL NOT BE ALLOWED TO ACCUMULATE IN THE FOUNDATION EXCAVATIONS PRIOR TO
CONCRETE PLACEMENT OR ALLOWED TO ACCUMULATE OVER THE POURED FOUNDATION. F6-4 252 6.0 6.0 24 24 4 9.0 1/2
F7-3 315 7.0 7.0 24 24 3 9.0 1/2
5. EXCAVATION AND SURFACE COMPACTION OF ALL FOUNDATION SUBGRADES SHALL BE THE
RESPONSIBILITY OF THE GENERAL CONTRACTOR. Fr4 343 7.0 7.0 24 24 4 9.0 1/2
F8A-3 315 8.0 8.0 36 24 3 9.0 1/2
6. THE TESTING AGENCY SHALL INSPECT EACH FOUNDATION AND APPROVE IT IN WRITING ON THE Faa 420 8.0 8.0 o o 4 9.0 12
SAME DAY THAT THE CONCRETE OR MUD MAT IS PLACED IN THE FOUNDATION EXCAVATION.
THE APPROVAL SHALL STATE THAT ALL FOUNDATION SUBGRADE, INCLUDING MATRIX SOILS AND F9A-3 315 9.0 9.0 48 24 3 9.0 172
GEOPIER TOPS, HAVE NOT BEEN OVEREXCAVATED MORE THAN THREE—INCHES BELOW THE FO-4 420 9.0 9.0 30 24 4 9.0 1/2
BOTTOM OF THE FOUNDATION, HAVE BEEN KEPT FREE OF WATER ACCUMULATION, AND HAVE Fo.r s 90 90 30 d c 90 1/
BEEN REASONABLY COMPACTED WITH A HAND—HELD MECHANICAL IMPACT COMPACTOR ON THE : : :
SAME DAY THAT THE CONCRETE WAS PLACED. F10-5 525 10.0 10.0 30 24 5 9.0 1/2
F10-6 630 10.0 10.0 30 24 6 9.0 1/2
7. IN THE EVENT THAT FOUNDATION BOTTOM PREPARATIONS, AS DESCRIBED ABOVE, ARE NOT
PERFORMED OR DOCUMENTED IN ACCORDANCE WITH THIS SECTION, ANY WRITTEN OR IMPLIED F11-6 630 11.0 11.0 36 24 6 9.0 172
WARRANTY WITH RESPECT TO GEOPIER FOUNDATION PERFORMANCE CAN BY CONSIDERED VOID. F14-5 505 14.0 14.0 48 o4 5 9.0 1/2
F10-11 315 10.0 11.0 48 24 3 9.0 1/2
F10x30 1050 10.0 30.0 36 24 10 9.0 1/2
F24x32 2685 24.0 32.0 30 24 30 9.0 3/4
NOTES: (1) Geopier elements shall penetrate fill and reach bedrock.
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3. WHERE PROPOSED EXCAVATIONS EXTEND INTO THE ZONE OF INFLUENCE, DISTURBANCE SHALL NOT TO SCALE
BE MINIMIZED AS MUCH AS POSSIBLE. DISTURBED PORTIONS OF GEOPIER ELEMENTS SHALL BE
REMOVED AND THE EXCAVATIONS SHALL BE BACKFILLED WITH GRANULAR FILL COMPACTED IN
ACCORDANCE WITH THE PROJECT REQUIREMENTS FOR STRUCTURAL FILL. AS AN ALTERNATE,
EXCAVATIONS MAY BE BACKFILLED WITH FLOWABLE FILL OR LEAN CONCRETE.
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CONSTRUCTION NOTES FOR CONCRETE FOUNDATIONS SUPPORTED BY GEOPIER® ELEMENTS:  ELEMENTS: 1. ALL EXCAVATIONS FOR FOUNDATIONS SUPPORTED BY GEOPIER ELEMENTS SHALL BE PREPARED ALL EXCAVATIONS FOR FOUNDATIONS SUPPORTED BY GEOPIER ELEMENTS SHALL BE PREPARED IN THE FOLLOWING MANNER BY THE GENERAL CONTRACTOR: OVEREXCAVATION BELOW THE BOTTOM OF FOUNDATION SHALL BE LIMITED TO THREE INCHES.  THIS INCLUDES LIMITING THE TEETH OF EXCAVATORS FROM OVEREXCAVATION BEYOND THREE INCHES BELOW THE FOUNDATION ELEVATION. 2. FOUNDATION CONCRETE SHALL BE PLACED IMMEDIATELY FOLLOWING FOUNDATION EXCAVATION FOUNDATION CONCRETE SHALL BE PLACED IMMEDIATELY FOLLOWING FOUNDATION EXCAVATION AND APPROVAL, PREFERABLY THE SAME DAY AS THE EXACAVATION.  FOUNDATION CONCRETE SHALL BE PLACED ON THE SAME DAY IF THE FOUNDATION IS BEARING ON MOISTURE-SENSITIVE SOILS.  IF SAME DAY PLACEMENT OF FOUNDATION CONCRETE IS NOT POSSIBLE, OPEN EXCAVATIONS SHALL BE PROTECTED FROM SURFACE WATER ACCUMULATION. A LEAN CONCRETE MUD-MAT MAY BE USED TO ACCOMPLISH THIS.  OTHER METHODS MUST BE PRE-APPROVED BY THE DESIGNER. 3. PRIOR TO CONCRETE OR MUD MAT PLACEMENT, THE TOP OF THE EXCAVATED SOIL AND PRIOR TO CONCRETE OR MUD MAT PLACEMENT, THE TOP OF THE EXCAVATED SOIL AND GEOPIER ELEMENTS SHALL BE COMPACTED WITH A STANDARD, HAND-OPERATED IMPACT COMPACTOR (I.E. JUMPING JACK COMPACTOR).  COMPACTION SHALL BE PERFORMED OVER THE ENTIRE FOUNDATION SUBGRADE TO COMPACT ANY LOOSE SURFACE SOIL AND LOOSE SURFACE GEOPIER AGGREGATE. 4. WATER SHALL NOT BE ALLOWED TO ACCUMULATE IN THE FOUNDATION EXCAVATIONS PRIOR TO WATER SHALL NOT BE ALLOWED TO ACCUMULATE IN THE FOUNDATION EXCAVATIONS PRIOR TO CONCRETE PLACEMENT OR ALLOWED TO ACCUMULATE OVER THE POURED FOUNDATION. 5. EXCAVATION AND SURFACE COMPACTION OF ALL FOUNDATION SUBGRADES SHALL BE THE EXCAVATION AND SURFACE COMPACTION OF ALL FOUNDATION SUBGRADES SHALL BE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR.  6. THE TESTING AGENCY SHALL INSPECT EACH FOUNDATION AND APPROVE IT IN WRITING ON THE THE TESTING AGENCY SHALL INSPECT EACH FOUNDATION AND APPROVE IT IN WRITING ON THE SAME DAY THAT THE CONCRETE OR MUD MAT IS PLACED IN THE FOUNDATION EXCAVATION.  THE APPROVAL SHALL STATE THAT ALL FOUNDATION SUBGRADE, INCLUDING MATRIX SOILS AND GEOPIER TOPS, HAVE NOT BEEN OVEREXCAVATED MORE THAN THREE-INCHES BELOW THE BOTTOM OF THE FOUNDATION, HAVE BEEN KEPT FREE OF WATER ACCUMULATION, AND HAVE BEEN REASONABLY COMPACTED WITH A HAND-HELD MECHANICAL IMPACT COMPACTOR ON THE SAME DAY THAT THE CONCRETE WAS PLACED.  7. IN THE EVENT THAT FOUNDATION BOTTOM PREPARATIONS, AS DESCRIBED ABOVE, ARE NOT IN THE EVENT THAT FOUNDATION BOTTOM PREPARATIONS, AS DESCRIBED ABOVE, ARE NOT PERFORMED OR DOCUMENTED IN ACCORDANCE WITH THIS SECTION, ANY WRITTEN OR IMPLIED WARRANTY WITH RESPECT TO GEOPIER FOUNDATION PERFORMANCE CAN BY CONSIDERED VOID.
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GEOPIER DESIGN NOTES: 1. GEOPIER FOUNDATION SUPPORT IS AS DESIGNED BY WESTERN GROUND IMPROVEMENT, INC., GEOPIER FOUNDATION SUPPORT IS AS DESIGNED BY WESTERN GROUND IMPROVEMENT, INC., IRVINE, CALIFORNIA (DESIGNER). 2. THESE DESIGN DRAWINGS ARE PREPARED BY THE DESIGNER FOR USE IN GEOPIER THESE DESIGN DRAWINGS ARE PREPARED BY THE DESIGNER FOR USE IN GEOPIER CONSTRUCTION.  THE GEOPIER SYSTEM SHALL BE INSTALLED BY APPROVED INSTALLERS LICENSED BY GEOPIER FOUNDATION COMPANY.  UNAUTHORIZED USE OF THESE DRAWINGS IS PROHIBITED.    3. THE GEOPIER FOUNDATION DESIGN IS BASED ON THE GEOTECHNICAL INFORMATION PROVIDED IN THE GEOPIER FOUNDATION DESIGN IS BASED ON THE GEOTECHNICAL INFORMATION PROVIDED IN THE SUBSURFACE EXPLORATION BY GMU GEOTECHNICAL, INC.  WESTERN GROUND IMPROVEMENT, GMU GEOTECHNICAL, INC.  WESTERN GROUND IMPROVEMENT,   WESTERN GROUND IMPROVEMENT, INC., HAS RELIED ON THIS INFORMATION AND WE HAVE NO REASON TO SUSPECT ANY OF THE INFORMATION IN THE REPORT IS IN ERROR.  WESTERN GROUND IMPROVEMENT, INC. IS NOT RESPONSIBLE FOR ERRORS OR OMISSIONS IN THE REPORT THAT MAY AFFECT THE PARAMETER VALUES IN OUR DESIGN.  IF THE SUBSURFACE OR SITE CONDITIONS DIFFER FROM THOSE UTILIZED IN THE DESIGN THE DESIGNER SHALL BE NOTIFIED IMMEDIATELY. 4. THE ALLOWABLE BEARING PRESSURE FOR FOUNDATIONS SUPPORTED BY GEOPIER ELEMENTS IS THE ALLOWABLE BEARING PRESSURE FOR FOUNDATIONS SUPPORTED BY GEOPIER ELEMENTS IS AS REFERENCED IN DETAIL 1/GP0.1.  THE GEOPIER LAYOUT IS DESIGNED TO PROVIDE .  THE GEOPIER LAYOUT IS DESIGNED TO PROVIDE SETTLEMENT CONTROL BASED ON SERVICE LOADS PROVIDED BY CULP AND TANNER.  IN THE CULP AND TANNER.  IN THE .  IN THE EVENT THE STRUCTURAL LOADS VARY, THE DESIGNER SHALL BE NOTIFIED IMMEDIATELY.   5. FOOTING ELEVATIONS ARE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR AND SHALL BE FOOTING ELEVATIONS ARE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR AND SHALL BE REPORTED IN WRITING TO THE INSTALLER'S QC REPRESENTATIVE PRIOR TO INSTALLING GEOPIER ELEMENTS. GEOPIER LAYOUT NOTES: 1. GEOPIER ELEMENT LAYOUT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR. GEOPIER GEOPIER ELEMENT LAYOUT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR. GEOPIER ELEMENTS SHALL BE INSTALLED IN THE FIELD WITHIN 6 INCHES OF LOCATIONS SHOWN ON THESE PLANS. 2. GEOPIER ELEMENTS ARE LOCATED RELATIVE TO THE INTERSECTION OF REFERENCE GRID LINES GEOPIER ELEMENTS ARE LOCATED RELATIVE TO THE INTERSECTION OF REFERENCE GRID LINES OR AT THE CENTERLINE OF STRIP FOOTINGS, UNLESS DIMENSIONED OTHERWISE.  PLEASE REFER TO THE "FOOTING DETAILS" ON THIS SHEET FOR SPECIFIC PIER LOCATIONS AND DIMENSIONS RELATIVE TO THE FOOTING. 3. THE “GEOPIER LOCATION PLAN” AND “FOOTING DETAILS” PROVIDE GEOPIER ELEMENT NUMBER, THE “GEOPIER LOCATION PLAN” AND “FOOTING DETAILS” PROVIDE GEOPIER ELEMENT NUMBER, GEOPIER LOCATION PLAN” AND “FOOTING DETAILS” PROVIDE GEOPIER ELEMENT NUMBER,  AND “FOOTING DETAILS” PROVIDE GEOPIER ELEMENT NUMBER, FOOTING DETAILS” PROVIDE GEOPIER ELEMENT NUMBER,  PROVIDE GEOPIER ELEMENT NUMBER, LOCATION, AND LAYOUT ONLY.  FOOTING LOCATIONS, SIZES, AND ORIENTATION SHOWN ON THESE PLANS ARE FOR INFORMATION ONLY.  PLEASE REFER TO THE STRUCTURAL PLANS FOR SPECIFIC FOUNDATION DIMENSIONS AND LOCATIONS.  THE DESIGNER ACCEPTS NO RESPONSIBILITY FOR THE LOCATION OF FOOTINGS SHOWN ON THESE PLANS.  THE DESIGNER SHALL BE NOTIFIED IMMEDIATELY IF INFORMATION ON THESE PLANS CONFLICTS WITH STRUCTURAL OR ARCHITECTURAL DRAWINGS.  UTILTIES/OBSTRUCTION NOTES: 1. UTILITY LOCATIONS ARE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR.  THE DESIGNER UTILITY LOCATIONS ARE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR.  THE DESIGNER SHALL BE NOTIFIED OF ANY CONFLICTS WITH GEOPIER LOCATIONS SHOWN ON THE PLANS.  NEW TEMPORARY UTILITY EXCAVATIONS SHALL BE LIMITED TO THE ZONE DEPICTED ON DETAIL 2 OF THIS SHEET.  IF EXCAVATIONS ARE PLANNED WITHIN THE GEOPIER "NO DIG" ZONE, THE DESIGNER SHALL BE NOTIFIED IMMEDIATELY TO DISCUSS EXCAVATION OPTIONS. 2. IF OBSTRUCTIONS ARE ENCOUNTERED DURING GEOPIER INSTALLATION THAT CANNOT BE REMOVED IF OBSTRUCTIONS ARE ENCOUNTERED DURING GEOPIER INSTALLATION THAT CANNOT BE REMOVED WITH CONVENTIONAL GEOPIER INSTALLATION EQUIPMENT, THE GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING THE OBSTRUCTIONS.  IF THE GENERAL CONTRACTOR DOES NOT DO SO IN A TIMELY MANNER THAT DOES NOT INTERRUPT GEOPIER PRODUCTION, THE INSTALLER MAY REMOVE OBSTRUCTIONS(S) AND SHALL BE REIMBURSED FOR COSTS INCURRED, INCLUDING LABOR, EQUIPMENT, AND MATERIALS. IN THE EVENT OBSTRUCTIONS ARE ENCOUNTERED BELOW THE DESIGNED BOTTOM OF FOOTING ELEVATION THE OBSTRUCTION SHALL BE REMOVED AS OUTLINED ABOVE.  THE RESULTING EXCAVATION SHALL THEN BE BACKFILLED AND COMPACTED IN ACCORDANCE WITH THE PROJECT SPECIFICATIONS FOR STRUCTURAL FILL.  THE AREA SHALL BE TESTED BY THE OWNER'S TESTING AGENCY AND THE COMPACTION TEST RESULTS SHALL BE SUBMITTED TO THE INSTALLER AND THE DESIGNER.

AutoCAD SHX Text
GEOPIER TESTING NOTES: 1. A QUALIFIED, FULL-TIME QUALITY CONTROL (QC) REPRESENTATIVE PROVIDED BY THE GEOPIER A QUALIFIED, FULL-TIME QUALITY CONTROL (QC) REPRESENTATIVE PROVIDED BY THE GEOPIER INSTALLER (INSTALLER) SHALL BE RESPONSIBLE FOR INSTALLATION OF THE GEOPIER ELEMENTS IN ACCORDANCE WITH THE DESIGN AND SHALL REPORT ALL GEOPIER FOUNDATION CONSTRUCTION ACTIVITIES TO THE DESIGNER.  IF AUTHORIZED BY THE OWNER, THE QC REPRESENTATIVE SHALL COORDINATE QC ACTIVITIES WITH THE TESTING AGENCY HIRED BY THE OWNER.  UNDER NO CIRCUMSTANCES SHALL THE TESTING AGENCY DIRECT GEOPIER INSTALLATION PROCEDURES.  2. GEOPIER ELEMENT DESIGN SHALL BE CONFIRMED BY A MODULUS TEST PERFORMED AT THE SITE. GEOPIER ELEMENT DESIGN SHALL BE CONFIRMED BY A MODULUS TEST PERFORMED AT THE SITE. PLEASE REFER TO THE DESIGN SUBMITTAL FOR TEST LOCATION AND SPECIFICATIONS. 3. GEOPIER ELEMENTS SHALL BE BASED ON THE FOLLOWING CRITERIA UNLESS OTHERWISE GEOPIER ELEMENTS SHALL BE BASED ON THE FOLLOWING CRITERIA UNLESS OTHERWISE APPROVED IN WRITING BY THE DESIGNER: A. INSTALLATION DEPTHS SHALL BE WITHIN 3 INCHES OR DEEPER THAN THE DEPTHS SHOWN INSTALLATION DEPTHS SHALL BE WITHIN 3 INCHES OR DEEPER THAN THE DEPTHS SHOWN ON THE PLANS. B. THE AVERAGE COMPACTED LIFT THICKNESS DURING EACH DAY'S PRODUCTION SHALL BY THE AVERAGE COMPACTED LIFT THICKNESS DURING EACH DAY'S PRODUCTION SHALL BY APPROXIMATELY 12 TO 24 INCHES. 12 TO 24 INCHES. . C. GEOPIER ELEMENT DISPLACEMENT MEASURED DURING BOTTOM STABILIZATION TESTS (BST) GEOPIER ELEMENT DISPLACEMENT MEASURED DURING BOTTOM STABILIZATION TESTS (BST) SHALL BE WITHIN 150% OF THE BST VALUE ACHIEVED IN THE MODULUS TEST PIER. BSTS  BSTS  SHALL BE PERFORMED IN AT LEAST 10% OF THE DAY'S PRODUCTION PIERS. D. GEOPIER ELEMENT AGGREGATE RELATIVE DENSITY SHALL BE RECORDED PERIODICALLY GEOPIER ELEMENT AGGREGATE RELATIVE DENSITY SHALL BE RECORDED PERIODICALLY THROUGHOUT THE DAY. THE AVERAGE BLOW COUNTS OBTAINED UTILIZING A DYNAMIC CONE PENETROMETER (DCP) IN ACCORDANCE WITH ASTM STP-399, SHALL BE GREATER THAN 15 BLOWS FOR 1.75 INCHES OF PENETRATION (BPI).  NO MORE THAN 10% OF DCP TESTS CONDUCTED ON EACH DAY SHALL BE BELOW 15 BPI. NOTE: USE OF DCP TESTS ARE NOT NOTE: USE OF DCP TESTS ARE NOT APPROPRIATE FOR OPEN GRADED AGGREGATE SUCH AS #57 STONE OR SAND. OR SAND. . E. GEOPIER ELEMENT AGGREGATE SHALL BE APPROVED BY THE DESIGNER AND SHALL BE THE GEOPIER ELEMENT AGGREGATE SHALL BE APPROVED BY THE DESIGNER AND SHALL BE THE SAME AS USED IN A SUCCESSFUL MODULUS TEST, UNLESS OTHERWISE APPROVED IN WRITING BY THE DESIGNER. F. THE AGGREGATE SHALL BE TAMPED IN A MANNER CONSISTENT WITH THE MODULUS TEST THE AGGREGATE SHALL BE TAMPED IN A MANNER CONSISTENT WITH THE MODULUS TEST PIER BUT FOR NO LESS THAN 10 SECONDS PER LIFT. G. IF CAVE-INS OCCUR ON TOP OF A LIFT OF AGGREGATE SUCH THAT THE VOLUME OF CAVED IF CAVE-INS OCCUR ON TOP OF A LIFT OF AGGREGATE SUCH THAT THE VOLUME OF CAVED SOIL IS GREATER THAN APPROXIMATELY 10% OF THE VOLUME OF THE AGGREGATE IN THE LIFT, THEN THE AGGREGATE SHALL BE CONSIDERED CONTAMINATED, AND SHALL BE REMOVED AND REPLACED WITH UNCONTAMINATED AGGREGATE. 4. GEOPIER ELEMENTS NOT MEETING DESIGN REQUIREMENTS SHALL BE REINSTALLED UNLESS GEOPIER ELEMENTS NOT MEETING DESIGN REQUIREMENTS SHALL BE REINSTALLED UNLESS OTHERWISE APPROVED IN WRITING BY THE DESIGNER.
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ADJACENT TEMPORARY UTILITY EXCAVATION NOTES: 1. DETAIL 1 DOES NOT APPLY TO MASS EXCAVATION OR SITE GRADING.  DETAIL 1 DOES NOT APPLY TO MASS EXCAVATION OR SITE GRADING.  2. THE PROJECT GEOTECHNICAL ENGINEER'S RECOMMENDATIONS SHALL BE FOLLOWED FOR THE PROJECT GEOTECHNICAL ENGINEER'S RECOMMENDATIONS SHALL BE FOLLOWED FOR TEMPORARY OR PERMANANT SLOPES.  3. WHERE PROPOSED EXCAVATIONS EXTEND INTO THE ZONE OF INFLUENCE, DISTURBANCE SHALL WHERE PROPOSED EXCAVATIONS EXTEND INTO THE ZONE OF INFLUENCE, DISTURBANCE SHALL BE MINIMIZED AS MUCH AS POSSIBLE. DISTURBED PORTIONS OF GEOPIER ELEMENTS SHALL BE REMOVED AND THE EXCAVATIONS SHALL BE BACKFILLED WITH GRANULAR FILL COMPACTED IN ACCORDANCE WITH THE PROJECT REQUIREMENTS FOR STRUCTURAL FILL.  AS AN ALTERNATE, EXCAVATIONS MAY BE BACKFILLED WITH FLOWABLE FILL OR LEAN CONCRETE.
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GLA-113

Modulus Test Location: Near Boring DH-35

DANA POINT HARBOR
PARKING STRUCTURE
DANA POINT, CALIFORNIA

Project Name: Dana Point Harbor Parking Structure
Project Location: Dana Point, Ca GEOPIER® SCHEDULE
Project Number: GLA-113
Geopier Finish
Top of Shaft Floor Top of
Footing Length, | Elevation, | Geopier®
Geopier® Elevation, | Width, Length, | Thickness, (ft) (ft) Elevation,
Column Line Number(s) Type / Mark (ft) (ft) (ft) (in) ) 2) ft) Notes
A-2 1 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
2-3 NOT USED
A-3 4-6 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-4 7-9 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-5 10 - 12 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-6 13- 15 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-7 16 - 18 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-8 19 - 21 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-9 22-24 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-10 25- 27 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-11 28 - 30 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A-12 31-33 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
34 NOT USED
A-13 35- 37 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
38 NOT USED
A-14 39 - 42 F8A -1.00 8.0 8.0 36 9 0.00 -4.00
A-15 43- 45 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
46 NOT USED
A-16 47 - 49 F7 -1.00 7.0 7.0 24 | 9 | o.00 -3.00
50 NOT USED
A-17 51- 53 F7 -1.00 7.0 7.0 24 | 9 | o.00 -3.00
54 NOT USED
A-18 55 - 57 F7 -1.00 7.0 7.0 24 | 9 | o00 -3.00
58 NOT USED
A-19 59 - 61 F7 -1.00 7.0 7.0 24 | 9 | o.00 -3.00
62 NOT USED
A-20 63 - 65 F7 -1.00 7.0 7.0 24 | 9 | oo00 -3.00
66 NOT USED
A-21 67 - 69 F7 -1.00 7.0 7.0 24 | 9 | o00 -3.00
70 NOT USED
A-22 71-73 F7 -1.00 7.0 7.0 24 | 9 | o000 -3.00
74 NOT USED
A-23 75-77 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
A-24 78 - 80 F8A -1.00 8.0 8.0 36 9 0.00 -4.00
A-25 81-83 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
A-26.5 84 F5 -1.00 5.0 5.0 18 9 0.00 -2.50
A-27 85 - 87 F9A -1.00 9.0 9.0 48 9 0.00 -5.00
A.4-1.5 88 F5 -1.00 5.0 5.0 18 9 0.00 -2.50
A 4-1 89 - 91 F10x11 -1.00 10.0 10.0 48 9 0.00 -5.00
A.4-2 92 - 94 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A.3-27 95 - 97 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A.5-1 98 - 100 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A.5-5 101 F5 -1.00 5.0 5.0 18 9 0.00 -2.50
A.7-27 102 - 104 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A.8-1 105 - 107 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
A.9-7 108 - 110 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B-2 111- 115 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
B-4 116 - 120 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
B-5 121 - 124 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-6 125 - 127 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
B-7 128 - 130 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
B-8 131 - 133 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
B-9 134 - 136 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
B-10 137 - 139 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-11 140 - 143 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-12 144 - 148 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
B-14 149 - 153 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
B-15 154 - 157 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-16 158 - 161 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-17 162 - 165 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-18 166 - 169 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-19 170 - 173 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-20 174 - 177 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-21 178 - 181 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-22 182 - 185 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-23 186 - 189 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
B-24 190 - 195 F10 -1.00 10.0 10.0 30 9 0.00 -3.50
B-26 196 - 201 F10 -1.00 10.0 10.0 30 9 0.00 -3.50
B.2-1 202 - 204 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B.3-27 205 - 207 F8A -1.00 8.0 8.0 36 9 0.00 -4.00
B.5-1 208 - 210 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
B.8-1 211-213 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
Cc-2 214 - 216 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
C-4 217 - 219 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
C-5 220 - 222 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C6 223 - 225 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
c7 226 - 228 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
Cc-8 229 - 231 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
c-9 232 - 234 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-10 235 - 237 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-11 238 - 240 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-12 241 - 242 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
243 - 244 NOT USED
Cc-13 245 F5 -1.00 5.0 5.0 18 0.00 -2.50
C-14 246 - 248 F7 -1.00 7.0 7.0 24 0.00 -3.00
249 NOT USED
C-15 250 - 252 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-16 253 - 255 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-17 256 - 258 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-18 259 - 261 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-19 262 - 264 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-20 265 - 267 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-21 268 - 270 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-22 271-273 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
Cc-23 274 - 276 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
C-24 277 - 280 F8 -1.00 8.0 8.0 24 9 0.00 -3.00

GEOPIER”®

Geopier® is the property of Geopier Foundation Company, Inc. and is protected under U.S. Patent No. 6,425,713;
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Project Name: Dana Point Harbor Parking Structure
Project Location: Dana Point, Ca GEOPIER® SCHEDULE
Project Number: GLA-113
Geopier
Top of Shaft |Finish Floor| Top of
Footing Length, | Elevation, | Geopier®
Geopier® Elevation, | Width, Length, | Thickness, (ft) (ft) Elevation,
Column Line Number(s) Type / Mark (ft) (ft) (ft) (in) (1) (2) (ft) Notes
D-1 281 - 284 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
D-4 285 - 288 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
D-5 289 - 291 Fé6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-6 292 - 294 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-7 295 - 297 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-8 298 - 300 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-9 301 - 303 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-10 304 - 306 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-11 307 - 309 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-12 310- 312 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
313 NOT USED
D-13 314 F5 -1.00 5.0 5.0 18 0.00 -2.50
D-14 315 - 317 F7 -1.00 7.0 7.0 24 0.00 -3.00
318 NOT USED
D-15 319 - 321 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-16 322 -324 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-17 325 - 327 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-18 328 - 330 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-19 331 -333 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-20 334 - 336 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-21 337 - 339 Fé6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-22 340 - 342 Fé6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-23 343 - 345 Fé6 -1.00 6.0 6.0 24 9 0.00 -3.00
D-24 346 - 349 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
D-25.6/D-27 350 - 353 F5x29 -1.00 5.0 29.0 18 9 0.00 -2.50
354 - 355 NOT USED
D.1-1 356 - 358 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D.6-1 359 - 361 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
D.7-27 362 - 364 F8A -1.00 8.0 8.0 36 9 0.00 -4.00
E-1 365 - 367 F10x11 -1.00 10.0 10.0 48 9 0.00 -5.00
E-2 368 - 370 Fé6 -1.00 6.0 6.0 24 9 0.00 -3.00
E-3 371-373 F7 -1.00 7.0 7.0 24 9 0.00 -3.00
E-4 374 - 378 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
E-6 379 - 383 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
384 NOT USED
E-7 385 - 388 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-8 389 - 392 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-9 393 - 396 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-10 397 - 400 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-11 401 - 404 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-12 405 - 409 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
E-14 410 - 414 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
E-15 415 - 418 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-16 419 - 422 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-17 423 - 426 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-18 427 - 430 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-19 431 - 434 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-20 435 - 438 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-21 439 - 442 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-22 443 - 446 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-23 447 - 450 F8 -1.00 8.0 8.0 24 9 0.00 -3.00
E-24 451 - 455 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
456 NOT USED
E-26 457 - 461 F9 -1.00 9.0 9.0 30 9 0.00 -3.50
E.1-27 462 - 464 F6 -1.00 6.0 6.0 24 9 0.00 -3.00
E.5-27 465 - 467 F6 -1.00 6.0 6.0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>