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Fee: $401,00 Check Filed By: S

BRENDA NELSON, Recorder

MORGAN COUNTY

For:s COTTONWOOD TITLE

RECORDING REQUESTED BY AND
WHEN RECORDED RETURN TO:

Allison Phillips Belnap

Holland & Hart LLP

222 South Main Street, Suite 2200
Salt Lake City, UT 84101

Parcel #00-0077-9155, Serial #01-004-001-02
Parcel #00-0001-1435, Serial #01-004-002

(Space above this line for Recorder’s use only)

NOTICE OF LICENSE AGREEMENT

THIS NOTICE OF LICENSE AGREEMENT (this “Notice”) provides record notice that
the United States of America, acting by and through the Bureau of Reclamation, Department of
the Interior (the “BOR”), and Wasatch Peaks Ranch, LL.C, a Delaware limited liability company
(“WPR™), have entered into that certain License Agreement (Contract No 20-LM-41-0600) (the
“License”), which authorizes WPR to install and maintain an asphalt roadway and bridge across
the Gateway Canal, and to utilize the roadway and bridge for access to over 750 homes in a large
residential/recreational development, all as set forth in the License.

The BOR executed the License on October 20, 2020.

The License affects a portion of the land described on Exhibit A attached hereto, as more
particularly described in the License.

Attached hereto as Exhibit B is a true and correct copy of the License on file with the BOR.

[Signature Page Follows]
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~IN WITNESS WHEREOF, the undersigned has executed this Notice as of
Thy 2022,

WASATCH PEAKS RANCH, LLC, a Delaware
limited liability company

By:  Wasatch Peaks Ranch Management, LLC,
its Manager

By: Z - —
Name: Ed Schultz >
Its: Authorized Sign 2

STATEOF (glomndo )
.SS
COUNTY OF Runidec™)

The foregoing instrument was acknowiedged before me this Ca% day of
July , 2022, by Ed Schultz, the authorized signatory of Wasatch Peaks Ranch

Managdement, LLC, manager of Wasatch Peaks Ranch, LLC; a Delaware limitig’li/ability company.

- 1 s

My Commission Expires:

ef ZK’/ 7o d GREG NABER
| NOTARY PUBLIC
STATE OF COLORADO
NOTARY ID 20074038912
MY GOMMISSION EXPIRES JUNE 28, 2024

Signature Page to Notice of License
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Exhibit A
Legal Description

A portion of the following described real property located in Morgan County, Utah, as more
particularly described in the License:

Township 4 North, Range 1 East, SLB&M
Section 1: SEUNEY4

Parcel #00-0077-9155, Serial #01-004-001-02
Parcel #00-0001-1435, Serial #01-004-002

Exhibit A

18977807 _v5
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Exhibit B
Copy of the License

[Attached]

Exhibit B

18977807_v4
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
‘WEBER BASIN PROJECT
GATEWAY CANAL

LICENSE AGREEMENT
BETWEEN THE
UNITED STATES OF AMERICA
AND
WASATCH PEAKS RANCH, LLC

THIS LICENSE AGREEMENT, made this 20th day of_Qctober , 2020 in
pursuance of the Act of Congress of June 17, 1902 (32 Stat. 388), and acts amendatory thereof or
supplementary thereto, particularly the Reclamation Project Act of 1939 (53 Stat. 1187), between the
UNITED STATES OF AMERICA, acting by and through the Bureau of Reclamation, Department
of the Interior, hereinafter referred to as the United States, represented by the officer executing this
agreement, hereinafter referred to as the Contracting Officer, and WASATCH PEAKS RANCH,
LLC, hereinafter referred to as the Licensee,

WITNESSETH THAT:

WHEREAS, the Licensee proposes to install and maintain an asphalt roadway and bridge
across the Gateway Canal (Canal); and

WHEREAS, the Licensee proposes to utilize, at its sole cost and expense, United States lands
acquired for the Weber Basin Project, hereinafter referred to as Project lands, and the granting of a
License Agreement to utilize a portion of Project lands in the manner and at the location hereinafter
described will not be incompatible with Project purposes;

NOW, THEREFORE, in consideration of the mutual agreements and covenants herein
contained, the United States, to the extent of its interest in the Project lands, hereby grants to the
Licensee, upon the terms hereinafter provided, a license for the following purposes and in the
location described below:

A. Purpose: To allow Licensee to install and maintain a new bridge and asphalt
roadway crossing over the open channel Gateway Canal. The bridge and roadway
will be constructed to the plans, designs and standards as shown on Exhibits C to K.
If field changes are needed to the attached exhibits, those changes must be approved
in writing by the District and Reclamation prior to installation or construction of
said field changes. The construction of this bridge and roadway will provide
secondary access to over 750 homes in a large residential/recreational development.

Note: The bridge and roadway licensed herein are required to be general public
access. No private-exclusive rights or authorized use is meant to be given or granted
under this agreement. All fencing, gates and/or structures which would deny and/or

1
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hinder public use of this bridge and roadWay are prohibited.

Included in the agreement is an authorize use for 10,873sgft of Temporary
Workspace Area (TWA). The authorized use of the TWA shall expire at the
completion of the initial construction of the bridge and roadway or no later than
December 31, 2021. The TWA is required by licensee to be reclaimed to the pre-
construction condition. The area and scope of the TWA is outlined and shown on
Exhibit C

B. Period: 25 years from the date hereof, renewable for an additional 25 years if agreed
upon by both parties.

C. Location: Approximately Canal Station 235+00. Location is about 2800 feet west of
4201 N. Morgan Valley Drive West Point City, Utah. Being in the SE % of the
SE1/4 of Section 1, Township 4 North, Range 1 East, Salt Lake Base and Meridian
as shown on EXHIBIT B.

D. Plans, Drawings, and Maps (Attached hereto and made a part hereof):
EXHIBITS B to K.

E. Land Status: Fee Title.

1. WORK SATISFACTORY. The Licensee shall perform all work under this License
Agreement in accordance with the plans, drawings, and maps attached hereto and, in a manner,
satisfactory to the United States and the Weber Basin Water Conservancy District (District).

2. RIGHTS RESERVED. This License Agreement and all rights hereunder shall be
held by the Licensee at all times subject to the rights of the United States. United States
jurisdiction and supervision over the concerned lands are not surrendered or subordinated by
issuance of this License Agreement. The United States reserves the right to issue additional
licenses, rights-of-way, or permits for compatible uses of the lands involved in this License
Agreement; provided, however, any such license, right-of-way, or permit shall be conditioned on
such licensee, grantee, or permittee paying the Licensee’s expenses to relocate its facilities as
may be required for such compatible use. There is also reserved the right of the United States, its
officers, agents, employees, licensees, and permittees, at all proper times and places to have free
ingress to, passage over, and egress from all of said lands for the purpose of exercising,
enforcing, and protecting the rights reserved herein.

3 HOLD HARMLESS.

a. The United States, the District, and their officers, agents, employees, and
assigns do not assume any liability resulting from the granting ofthis License Agreement or
the exercise thereof and the Licensee agrees to indemnify and hold the United States, the
District, and their officers, agents, employees, and assigns harmless for injury or damage to
any persons or property that may result from the exercise of any of the privileges herein

2
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conferred or the work performed hereunder.

b. The Licensee further agrees that the United States, the District, and their
officers, agents, employees, and assigns, shall not be held liable for any damage to the
Licensee's improvements or works by reason of the exercise of the rights herein reserved; nor
shall anything contained in this paragraph be construed as in any manner limiting other
reservations in favor of the United States contained in this License Agreement.

4, RELEASE FROM LIABILITY. The Licensee hereby releases the United States,
the District, and their officers, employees, agents, or assigns, from liability for any and all loss or
damage of every description or kind whatsoever, which may result to the Licensee from the
construction, operation, and maintenance of Project works upon said lands, provided that nothing
in this License Agreement shall be construed as releasing the United States and the District from
liability for their own negligence. Nothing herein shall be deemed to increase the liability of the
United States beyond the provisions of the Federal Tort Claims Act, Act of June 25, 1948, 62
Stat. 989 (28U.S.C. § 1346 (b), 2671 et seq.) or other applicable law.

5. INTERFERENCE PROHIBITED. The Licensee shall use, occupy, and maintain
said facilities with due care to avoid damage to Project lands or works or any interference in any
way with the operation and maintenance of the same.

6 ASSIGNMENT OR TRANSFER. This License Agreement shall not be assigned or
transferred by the Licensee without the prior written consent of the United States.

7. TERMINATION OF AGREEMENT: REVOCATION/TERMINATION: This
Agreement may be revoked by the United States upon thirty (30) days written notice to the
Permittee: (a) For nonuse of the project lands by Permittee for a period of two (2) continuous
years; or, (b) The United States determines that the Permittee’s use of the land is no longer
compatible with project purpose; or, (c) After failure of the Permittee to observe any of the
conditions of this Agreement and on the tenth day following service of written notification on the
Permittee of the termination because of failure to observe such conditions; or, (d) At the sole
discretion of the United States.

8. SUCCESSORS IN INTEREST OBLIGATED. This License Agreement shall inure
to the benefit of and be binding upon the successors and assigns of the parties hereto.

0. NO WARRANTY. The United States makes no warranty, expressed or implied, as
to the extent or validity of the grant contained herein.

10. OFFICIALS NOT TO BENEFIT. No Member of or Delegate to Congress or
Resident Commissioner shall be admitted to any share or part of this License Agreement or to
any benefit that may arise herefrom, but this restriction shall not be construed to extend to this
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License Agreement if made with a corporation or company for its general benefit.

1. ENVIRONMENTAL COMPLIANCE. The Licensees agree to abide by all
applicable Federal, State, and local laws and regulations pertaining to pollution control and
environmental protection.

12 LANDSCAPE PRESERVATION AND NATURAL BEAUTY.

a The Licensee shall exercise care to preserve the natural landscape and
shall conduct its construction operations so as to prevent any unnecessary destruction,
scarring, or defacing of the natural surroundings in the vicinity of the work. Except where
clearing is required for permanent works, all trees, native shrubbery, and vegetation shall
be preserved and shall be protected from damage which may be caused by the Licensee’s
construction operations and equipment. Movement of crews and equipment within the area
described in Article D hereof and over routes provided for access to the work shall be
performed in a manner to prevent damage to grazing land, crops, or property.

b.  Upon completion of the work, the construction site shall be smoothed and
graded in a manner to conform to the natural topography of the landscape and shall be
repaired, replanted, reseeded, or otherwise restored as directed by the Contracting Officer at
the Licensee’s expense.

13.  EXTRAORDINARY MAINTENANCE OR REPAIR COSTS. The Licensee
agrees that if the construction, reconstruction, maintenance, or repair of any or all Project
structures and facilities located on such lands should be made more expensive by reason of the
existence of improvements or works of the Licensee thereon, the Licensee will pay to the United
States, the District, or their agents or assigns responsible for Project operation and maintenance,
the full amount of such additional expense within 30 days of receipt of an itemized bill therefore.

14.  SPECIAL PROVISIONS.

a Any fences, ditches, drains, utilities or other improvements removed during
construction must be restored in kind and to the satisfaction of the District.

b. The Licensee or its assignees will coordinate all construction, operation
and maintenance activities with the District at least 48 hours in advance of when work
begins so that a District Inspector may be present to coordinate protection measures for the
Canal.

C. The allowable period of construction to be at the District sole
discretion. In no case shall the duration of construction be permitted to exceed three
months. All work must be coordinated with the District's Water Supply and Power
Department Manager and Inspector. Construction may not begin until after October 15th
of the year in which the permit is granted.

4
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d The Licensee is required to remove 20 feet of existing canal liner
upstream and downstream of the new bridge and replace it with reinforced liner of the
same thickness once the bridge work has been installed. It is required that before the new
liner is installed the Licensee will verify with a report soil compaction data. Installation
and liner replacement must be completed by November 24th of the same year.

€. Gateway Canal’s “as-built” drawings are unclear as to whether there
are under drains present beneath this section canal liner. The Licensee and its contractors
shall treat the canal as if under drains are present. If under drains exist, and are damaged
during construction, the developer will be responsible to repair the drains to the Districts
satisfaction.

f. If, due to the construction and installation of bridge and/or asphalt
roadway, water deliveries cannot be made, or power cannot be generated at the Gateway
Power Plant, Wasatch Peaks Ranch, LLC or its assignees shall be responsible to
compensate the United States and/or District for such losses.

g Wasatch Peaks Ranch, LLC has stated that a Special Service District
will be formed that will be responsible for all operation and maintenance (O&M) of the
bridge and roadways licensed by this agreement. All are on notice that it is the intend of
Licensee to assign and transfer the Authorized Use given by this agreement to future
Special Service District. If in the event the Special Service District dissolves, files for
bankruptcy, or fails to maintain the bridge Wasatch Peaks Ranch, LLC will be responsible
for the costs associated with the O&M and if needed removal of the bridge, roadway and
pre-construction restoration of Weber Basin Project lands affected by the scope of this
agreement.

h. It is required that 4 (four) access gateways be installed along the new
permanent bridge crossing to facilitate access in either direction on both sides of the canal.
These gate openings must be 16 feet wide as shown in the attached Exhibit K, fencing
details. Chain link fence, or another fence material submitted on and approved by the
District and the BOR, must be installed on both sides of the bridge from gate post to gate
posts. The gates must be 16-foot-wide single swing gates (double swing gates will not be
allowed) mounted to gate posts properly sized and anchored to support the gates without
sagging. Setback for the gates must be 25-feet from the edge of the roadway. From the
outer gate posts, barbed wire field fence, or another fence material submitted on and
approved by the District and Reclamation, shall be installed to the canal property edge.
Any fencing damaged during construction or O&M must be repaired to the satisfaction of
the District or Reclamation.

i Licensee, or its Assignees is required to follow and abide by all
guidelines and standards outlined in Bureau of Reclamation's "Engineering and O&M
Guidelines for Crossings", a copy of which will be provided upon request or maybe
acquired at: https://www.usbr.gov/pn/snakeriver/landuse/authorized/crossings.pdf
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- 15.  In accordance with 43 CFR 429.16, Subpart E, any applicant requesting a right-of-
use over Reclamation land must remit a use fee which amount represents the appraised fair market
value of the rights granted herein for the Fifty (25) year period. You are required to remit a use fee
determined to be Four Thousand and Fifty Dollars ($4,050.00). Deposit and payments are to be
made to the Bureau of Reclamation at 302 East 1860 South, Provo, Utah 84606.

IN WITNESS WHEREQOF, the parties hereto have caused this License Agreement to be executed the
day and year first above written.

UNITED STATES OF AMERICA

Digitally signed by KENT
KENT KOFFORD

KOFFORD %?;?020.10.20 07:51:04

Name: Kent Kofford
Title: Area Manager

WASATCH PEAKS RANCH, LLC

(‘25’%

Name: Ed Schultz
Title: Managing Director, Wasatch Peaks Ranch, L1.C

CONCUR:
WEBER BASIN WATER CONSERVANCY DISTRICT

b
Name: Tage I. Flint
Title: Manager

S 6

x\

RN
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EXHIBIT A

A. Prior to the expiration of the term of this License Agreement, and upon application in writing by
the Licensee and approval by the United States and the District, this License Agreement may be
renewed for such period as the parties hereto may agree upon. If so renewed, the consideration to be
paid for renewal will be determined by reappraisal by the United States. Furthermore, the renewed
License Agreement will be subject to the regulations existing at the time of renewal and such other
terms and conditions as may be deemed necessary by the United States and the District to protect the
public interest or its projects.

B. The installation of the crossings shall take place as agreed upon in this agreement. The Licensee
shall notify the United States at (801) 379-1000 and the District at (801) 771-1677 five (5) days in
advance of its intent to commence any construction operations associated with rights herein granted.

C  Existing gravity drainage of the United States rights-of-way must be maintained. No new
concentration of surface or subsurface drainage may be directed onto or under the United States
rights-of-way without adequate provision for removal of drainage water or adequate protection of
the United States rights-of-way.

D. During construction, operation, and maintenance, the Licensee shall be particularly alert to take
all reasonable and necessary precautions to protect and preserve historic or prehistoric ruins and
artifacts on or adjacent to the lands herein described. Should sites, ruins, or artifacts be discovered
during these operations, the Licensee will immediately suspend work involving the area in question,
and advise the United States of suspected values. The Licensee shall promptly have the area
inspected to determine significance of values and to consult with the United States on appropriate
actions to follow (recovery, etc., and resumption of work). Cost of any recovery work shall be borne
by the Licensee. The Licensee shall provide the United States with a copy of any cultural resources
survey reports concerning sites located on the lands described herein and shall develop a mitigation
plan acceptable to the Utah State Historic Preservation Officer (SHPO) for those significant sites
subject to an adverse impact. All objects of antiquity recovered from public lands are the property
of the United States and shall be turned over to the Bureau of Reclamation. The Licensee is
responsible for obtaining required Utah SHPO clearance for any additional survey and report
completed.

E  Prior to construction of any structure that encroaches within United States rights-of-way, an
excavation must be made to determine the location of existing United States facilities. The
excavation must be made by or in the presence of the District or the United States.

E  Any contractor or individual constructing improvements in, on, or along United States rights-
of-way must limit his construction to the encroachment structure previously approved and
construct the improvements strictly in accordance with approved plans or specifications.
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G. All United States land areas where soils and surface materials are disturbed through actions
incident to construction, operation and maintenance shall be restored to their natural state insofar as
practical by water barring, scarifying, leveling and reseeding, or by other practices as prescribed by
the United States and to its satisfaction.

H The Licensee shall restore any damaged or disturbed improvements such as fences, roads,
watering facilities, etc., encountered during construction, maintenance, and operation. Functional
use of these improvements must be maintained at all times.

L Within sixty (60) days after conclusion of construction operations, all construction materials and
related litter and debris, including vegetative cover accumulated through land clearing, shall be
disposed of in an appropriate manner (State of Utah approved sanitary landfill).

J. The owner of newly constructed facilities that encroach on United States rights-of-way shall
notify the United States upon completion of construction and shall provide the United States with
two copies of as-built drawings of actual improvements in, on, or along the rights-of-way.

K Except in case of ordinary maintenance and emergency repairs, an owner of encroaching
facilities shall give the District at least 10 days notice in writing before entering upon United States
rights-of-way for the purpose of reconstructing, repairing, or removing the encroaching pipeline or
performing any work on or in connection with the operation of the encroaching pipeline.

L. Ifunusual conditions are proposed for the encroaching pipeline or unusual field conditions within
United States rights-of-way are encountered, the United States reserves the right to impose more
stringent criteria than those prescribed herein.

M All backfill material within United States rights-of-way shall be compacted to 95 percent of
maximum density unless otherwise shown. Mechanical compaction shall not be allowed within 6
inches of Project works whenever possible. In no case will mechanical compaction using heavy
equipment be allowed over Project works or within 18 inches horizontally of Project works.

N. The backfilling of any excavation or around any structure within the United States rights-of-way
shall be compacted in layers not exceeding 6 inches thick to the following requirements: (1)
cohesive soils to 90 percent maximum density specified by ASTM Part 19, D-698, method A; (2)
noncohesive soils to 70 percent relative density specified by ANSI/ASTM Part 19, d-2049, par.
7.1.2, wet method.

O. Any nonmetallic encroaching pipeline below ground level shall be accompanied with warning
tape with a metallic strip. Metal pipe shall also be accompanied with warning tape. All tape shall be
located 12 inches above the pipeline and extend throughout all right-of-way.

P. No use of United States land or right-of-way shall be permitted that involves the storage of
hazardous material.

Q. Utility pipe crossing of Reclamation pipelines must be approved on an individual basis.
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Metal pipes which do not have a dielectric coating will require a polyethylene plastic wrap for
corrosion protection of Reclamation pipeline by induced current from utility crossings.

Q. For all utility crossings, a permanent placard shall be placed at each point that the utility enters or
exits the right-of-way of the United States. This placard shall identify the type of utility located
below it, the name of the utility company and a telephone number where the utility company can
be reached.
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WPR Response —09 18 20

1. Will the drill shaft be cased? If drill mud is used to keep 50ft shaft open more construction
details need to be included. Along with construction details showing how rig will get in there
and equipment used for the mud.

The piles will not require casing. The CFA piles will be augered all the way to depth (50 to 60 feet). The
contractor will then start pumping concrete grout through the hollow stem in the auger bit to a pressure
around 30 psi. This pressure is continually monitored as well as monitoring the quantity of concrete
being pumped into the hole. As the bit is withdrawn the concrete replaces the void left by the removal
of the soil. After the bit is fully withdrawn the rebar cage will be set into place.

The drill rig will be assembled on the west side of the canal and moved across the canal over temporary
pipes. The canal panels in the area will be replaced after this effort.

Place {2) Pipes in bottom
of canal and then fill the
canal with soil to be able to
cross and drill the shafts on
East side of the canal.

2. Since the pile cap bottom elevation is lower than the top of the canal, need to see details on
siope of trench for cap and width of trench to allow placement of framework. There will be
limited room if the piles are located 5 feet from the top of the canal liner.

See attached detail with redlines

3. Also need to show how soif will be finished between the top of the canal and pile cap. Would it
just be leveled off?

The area will be graded with a maximum of 2:1 and a minimum of 2% from the top of the canal
to the front face of abutment. {see detail)

Exhibit G - Page 1 of 4
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Looked through the calculations and they did a really good job analyzing the loading for the
drilled shafts.

Noted — Thank you.

Did the watermark call out “For Information Only, Not for Construction” get included by mistake
on the drawings?

The bridge plans were provided for reference only at this time. The immediate focus is the
foundation / drilling effort to be completed during the upcoming dry up window.

it looks like a walkway and fence will be on one side of the bridge for access to pedestrians.
(Private or Public?)

We have added a 5’ sidewalk area to the north side of the bridge — The bridge will not have
restricted access however it will be privately maintained {not County maintenance)

The seismic loading for the drill shaft was examined in the report and identified there would be
a 0.5 inch longitudinal movement during a seismic event. However, the transvers movement
from the drill shaft was not provided. If this movement next to the canal lining ranges from 0 to
0.5 inch, it would be reasonable.

On page 23 of 163 (see attached) in the calculations the transverse movement is shown. We
calculated 0.52 inches. This calculation used conservative assumptions so the actual

displacement will be less than calculated.

Suggest using 90 degree corners rather than sharp acute corners for all of the angles on the
bridge. (see image below.)

NOTED - The change will be reflected on the future bridge submittal for construction.

Exhibit G - Page 2 of 4
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FOUNDATION PLAN

9. Comments from PDF “SECTION 316300 — CONTINUOUS FLIGHT AUGER PILES

1.

Indicates using the Continuous Flight Auger Piles (CFA) but need more clarification on
this type and method used for the drilling of the piles. Is the plan to use the augers to
drilt the holes and then place mud down the holes to keep them open and then displace
the mud with concrete and reinforcement?

As discussed on the call, the CFA piles will be augered all the way to depth (50 to 60
feet). The contractor will then start pumping concrete grout through the hollow stem in
the auger bit to a pressure around 30 psi. this pressure is continually monitored as well
as monitoring the quantity of concrete being pumped into the hole. As the bit is
withdrawn the concrete replaced the void left by the removal of the soil. After the bit is
fully withdrawn the rebar cage will be set into place.

Under “PART 1, Subpart 1.4 — Required Submittals” (Page 3): Reclamation would ask for
a copy of all the submittals. Especially, ali things related to the installation plan of the
piles to ensure the canal won’t be damaged during construction.

Noted - A submittal will be provided prior to construction.

Under “PART 3, Subpart 3.3 H-6 - “Installation” (Page 14, bulletin point 6): Comment

says, “Do we want to allow compressed air during drilling? It’s not an embankment core,
but could it damage the canal?”

Exhibit G - Page 3 of 4
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There will not be any compressed air used in the hole during this process. All soil spoils
will be flushed from the hole with the concrete.

10. Comment from WBWCD (9/14/2020): Contractor shall send to Weber Basin the final drawings
that show the Maintenance Road Realignment.

Noted — This will be part of the full approval / bridge process to be completed this
winter.

11. Comment from WBWCD (9/14/2020): Weber Basin is preparing the Canal Lining Details that will
be sent out to be included in the plans for the contractor. Once the details are given to Wasatch
Peaks, Contractor shall submit the drawings that show the sections of Canal that will be
repiaced. Wasatch Peaks will pay for the replacement of the Canal lining 20ft upstream and
downstream of the Bridge.

We are awaiting plans from WBWCD for the panel design but WPR understands that the
expectation is to remove and replace panels adjacent {20’ upstream / downstream) of the
bridge. Whitaker has included a panel design similar to the Willard Bay project and will modify it
as requested by WBWCD. All work will be completed prior to November 23,

Exhibit G - Page 4 of 4
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SECTION 02200
EARTHWORK

PART 1 - GENERAL

1.1

A.

1.2

THE REQUIREMENT

The Contractor shall perform all earthwork indicated and required for construction of the
Work, compiete and in place, in accordance with the Contract Documents.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

Commercial Standards

29 CFR 1926 OSHA Safety and Health Regulations for Construction

ASTM C150 Portland Cement

ASTM D 422 Method for Particle-Size Analysis of Soils

ASTM D 1556 Test Method for Density of Soil in Place by the Sand-
Cone Method

ASTM D 1557 Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-bf/ft?) (2,700 kN-m/m3)

ASTM D 1633 Test Method for Compressive Strength of Molded Soil-
Cement Cylinders

ASTM D 2419 Test Method for Sand Equivalent Value of Soils and
Fine Aggregate

ASTM D 2487 Classification of Soils for Engineering Purposes

ASTM D 2901 Test Method for Cement Content of Freshly Mixed Soil
Cement

ASTM D 2922 Test Methods for Density of Soil and Soil-Aggregate in

Place by Nuclear Methods

ASTM D 4253 Test Methods for Maximum Index Density of Soils
using a Vibratory Table

ASTM D4254 Test Method for Minimum Index Density and Unit
Weight of Soils and Calculation of Relative Density

ASTM D 4318 Test Method for Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

Exhibit H - Page 1 of 16
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ASTM D4832 Test Method for Preparation and Testing of Controlled
Low Strength Material (CLSM) Test Cylinders

ASTM D 5971 Practice for Sampling Freshly Mixed Controlled Low
Strength Material (CLSM)

ASTM D 6023 Test Method for Unit Weight, Yield, Cement Content,
and Air Content (Gravimetric) of Controled Low
Strength Material (CLSM)

ASTM D 6024 Test Method for Ball Drop on Controlled Low Strength
Material (CLSM) to Determine Suitability for Load
Application

ASTM D 6103 Test Method for Flow Consistency of Controlled Low

Strength Material (CLSM)
1.3  Contractor SUBMITTALS

A. The Contractor's attention is directed to the provisions of Subpart P, 29 CFR 1926 of the
OSHA Safety and Health Standards for Construction which relate to protection of
employees in excavations. The Contractor shall submit, for information to the Engineer,
the project excavation plan and the name of the Contractor's competent person, prior to
commencing any excavation.

B. Submit samples of all materials proposed to be used in the work in accordance with the
requirements in Section 01300 - Contractor Submittals. Sample sizes shall be as
determined by the testing laboratory.

C. Submit dewatering and water removal plan prior to performing any dewatering or water
removal. ‘

PART 2 - PRODUCTS
2.1 SUITABLE FILL AND BACKFILL MATERIAL REQUIREMENTS
A. General: Fill, backfill, and embankment materials shall be suitable material.

B. Suitable Materials: Suitable material is defined as selected or processed clean, well
graded earth material, sands and gravels free of excessive fines, less than 20 percent
rock and boulders larger than 4 inches, grass, roots, brush, vegetation, or other
deleterious materials.

C. Fill and backfill materials within 6 inches of any structure or pipe shall be smatler than 1
inch in any dimension.

D. Suitable materials may be obtained from onsite excavations, may be processed onsite
materials, or may be imported. If imported materials are required by this Section or to
meet the quantity requirements of the Project, provide the imported materials at no
additional expense to the Ownet, unless a unit price item is included for imported
materials in the bidding scheduie.

Exhibit H - Page 2 of 16
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The following types of suitable materials are defined:

1. Type A (Granular Backfill): Crushed rock or gravel, and sand well graded and
readily compacted, meeting the following gradation requirements:
-Sieve Size Percentage Passing
1-inch 100
No. 40 15-60
No. 200 0-15
2. Type B (Crushed Rock): Manufactured angular, crushed rock mesting the
following gradation requirements:
Sieve Size Percentage Passing
3/8-inch 100
No. 4 30-50
No. 200 _ 0-5
3. Type C (Sand Backfill): Sand meeting the following gradation requirements:
Sieve Size Percentage Passing
3/4-inch 100
No. 4 80-100
No. 10 30-50
No. 40 10-30
No. 200 7-15

4. Type D (Select Backfill): Suitable material that can be readily compacted and
meets the reguirements of AASHTO M 145 classification A-1-a, well graded with
a maximum particle size of 2 inches.

Sieve Size Percentage Passing
2-inch 100
No. 10 30-50
No. 40 15-30
No. 200 0-15

5. Type E (Pea Gravel Backfill): Crushed rock or gravel with 100 percent passing a
1/2-inch sieve and not more than 10 percent passing a No. 4 sieve.

6. Type F. (Suitable Trench Backfill): Suitable material that can be readily

compacted, with less than 35 percent passing the No. 200 sieve and a plasticity
index of 10 or less.

Exhibit H - Page 3 of 16
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12.

oM 600

Type G (Type Il Aggregate Base): Crushed rock aggregate ‘base material
conforming to the following gradation requirements:

Sieve Size Percentage Passing
3/4-inch 100
3/8-inch 75-95
No. 4 55-70
No. 16 30- 40
No. 200 2-10

Type H (Drainrock): Crushed rock or gravel conforming to one of the following
gradation requirements, as shown on the Drawings or approved by the Engineer:
Percentage Passing

Sieve Size 3-inch Max. 2-inch Max. 1-inch Max 3/4-inch Max.
3-inch 100

2-inch 90 - 100 100

1-1/2 inch 70-100 95-100

1-inch 100

3/4inch 0-50 50 -100 90 - 100 100
1/2-inch 95-100
3/8-inch 0-10 0-55 20-55 70-100
No. 4 0-25 0-10 0-70
No. 8 0-5 0-15

No. 200 0-3 0-3 0-3

Minor gradation changes may be accepted, if in the judgment of the ENGINEER,
workability and methods of consolidation are such that the drainrock can
maintain its desired intent as a free draining subgrade foundation for the concrete
canal liner.

Type I: Not used.

Type J (Cement-Treated Backfill): Material which consists of Type H material, or
any mixture of Types B, C, G, and H materials which has been cement-treated so
that the cement content of the material is not less than 5 percent by weight when
tested in accordance with ASTM D 2901. The ultimate compressive strength at
28 days shall be not less than 400 psi when tested in accordance with
ASTM D 1633.

Type K (Topsoil): Stockpiled topsoil material which has been obtained at the site
by removing soil to a depth as defined in Section 02100 - Site Preparation.
Removal of the topsoil shall be done after the area has been stripped of
vegetation and debris.

Type M (Aggregate Subbase): Crushed rock aggregate subbase material that
can be compacted readily by watering and rolling to form a stable base. The
sand equivalent value shall not be less than 18 and shall meet one of the
following gradation requirements, as shown on the Drawings or approved by the
Engineer:

Exhibit H - Page 4 of 16
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Percentage Passing

Sieve Size 3-inch Max. 2-inch Max.
3-inch 100 -
2-inch 90 - 100 100
1-1/2 inch - 95-100
1-inch 70-90 -

No. 4 30 -65 30-65
No. 16 15-40 15-40
No. 200 2-12 2-12

Type N (trench plug): Low permeable fill material, a nondispersable clay material
having a minimum plasticity index of 10.

Type O (Controlled Low Strength Material (CLSM)): CLSM shall consist of a
mixture of portland cement, aggregate, fly ash, water, and approved admixtures
conforming to the following requirements:

a. Portland Cement: ASTM C150, Type V.

1) Aggregate: Clean imported sand and gravel or selected material
from the excavation, imported material, or a combination thereof
as approved by the Engineer. Maximum aggregate size shall be 1
to 3inches. The soluble sulfate content of aggregate in the
mixture shall not exceed 0.3 percent by dry weight.

2) Water: Potable quality.

Fly Ash: Class C, ASTM C 618 or approved alternate.

The minus 200 sieve fraction shall be nonplastic, as defined by

ASTM D 4318. By this standard, a soil is considered nonplastic if

either the liquid or plastic limit cannot be determined, or if the

plastic limit is equal to or greater than the liquid limit.

b. Proportion the CLSM to be a flowable, nonsegregating, self-consolidating
low shrink slurry. The Contractor shall determine the materials and
proportions used to meet the requirements of these Specifications.

C. The unconfined compressive strength at 7 days shall be a minimum of
100 psi and a maximum of 300 psi. Contractor shall form a minimum of
six test cylinders with proposed materials to confirm design strength and
mix design. Four of the cylinders shall be broken at 7 days in
conformance with applicable concrete cylinder specifications and results
provided to Engineer. The remaining two cylinders shall be broken by
Contractor at discretion of Engineer. Initial mix design and cylinder
breaks shall be completed at least 21 days prior to use of the material on
the jobsite. Final mix approval and use of the material shall not occur
prior to confirmation of strength by the cylinder breaks.

d. The temperature of the CLSM discharged into the trench shall be below
90 degrees F.

£ W
—

e. CLSM backfill under concrete structures shall be protected during curing
as specified Section 03300 - Cast-in-Place Concrete.
f. CLSM shall be tested in accordance with ASTM D 4832, ASTM D 5971,

ASTM D 6023, and ASTM D6103
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UNSUITABLE MATERIAL

Unsuitable materials include but are not limited to the materials listed below.

1. Soils which, when classified under ASTM D 2487 - Classification of Soils for
Engineering Purposes, fall in the classifications of Pt, OH, CH, MH, or OL.

2. Soils which cannot be compacted sufficiently to achieve the density indicated for
the intended use.
3. Materials that contain hazardous or designated waste materials including

petroleum hydrocarbons, pesticides, heavy metals, and any material which may
be classified as hazardous or toxic according to applicable regulations.

4, Soils that contain greater concentrations of chloride or sulfate ions, or have a soil
resistivity or pH less than the existing onsite soils.
5. Topsoil, except as allowed below.

USE OF FILL, BACKFILL, AND EMBANKMENT MATERIAL TYPES

Use the types of materials as designated herein for all required fill, backfill, and
embankment construction hereunder.

Where these Specifications conflict with the requirements of any local agency having
jurisdiction or with the requirements of a pipe material manufacturer, notify the Engineer
immediately. In case of conflict between types of pipe embedment backfills, use the
agency-specified backfill material if that material provides a greater degree of support to
the pipe, as determined by the Engineer. In case of conflict between types of trench or
final backfill types, use the agency-specified backfill material if that material provides the
greater in-place density after compaction.

Fill and backiilt types shall be used in accordance with the following provisions:

1. Embankment fills shall be constructed of Type F material, as defined herem or
any mixture of Type F and Type A through Type H materials.
2. Pipe zone backfill, as defined under "Pipe and Utility Trench Backfill" below, shall
consist of the following materials for each pipe material listed below.
a. Mortar coated pipe, concrete pipe, and uncoated ductile iron pipe shall be
provided with Type A or B material in the pipe zone.
b. Coal tar enamel coated pipe, polyethylene encased pipe, tape wrapped

pipe, and other nonmortar coated pipe shall be backfilled with Type C
material in the pipe zone.

c. Plastic pipe and vitrified clay pipe shall be backfilled with Type B material
in the pipe zone.

d. Where pipelines are installed on grades exceeding 4 percent, and where
backfill materials are graded such that there is less than 10 percent
passing a No. 4 sieve, trench plugs of Type J or N material shall be
provided at maximum intervals of 200 feet unless indicated otherwise.

e. Type O material shall be used in the pipe zone where shown on plans,
specified, or required by the Engineer for special crossings or other
locations, or where otherwise approved.

f. Type E material will not be allowed for backfili within the pipe zone.
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3. Trench zone backfil for pipelines as defined under "Pipe and Utility Trench
Backfill" shall be Type D backfill material.
4. Final backfill material for pipelines under paved areas, as defined under "Pipe

and Utility Trench Backfill" shall be Type G backfill material. Final backfill under
areas not paved shail be the same material as that used for trench backfill.

5. Trench backfill and final backfill for pipelines under structures shall be Type A or
B, except where concrete encasement is required by the Contract Documents.
6. Aggregate base materials under pavements shall be Type G material constructed

to the thicknesses indicated. Aggregate subbase shall be Type M material.
7. Backfill around structures shall be Type F material, or Types A through Type H
materials, or any mixture thereof, except as shown.

8. - Backfill materials beneath structures shall be as follows:
a. Drainrock materials under hydraulic structures or other water retaining
structures with underdrain systems shall be Type H material.
b. Under concrete hydraulic structures or other water retaining structures
without underdrain systems, Types G or H materials shall be used.
c. Under structures where groundwater must be removed fo allow

placement of concrete, Type H material shall be used. Before the Type H
material is placed, filter type geotextile fabric shall be placed over the
exposed foundation.

d. Under all other structures, Type G or H material shall be used.

9. Backfill used to replace pipeline trench overexcavation shall be a layer of Type H
material with a 6-inch top filter layer of Type E material or filter fabric to prevent
migration of fines for wet trench conditions or the same materiai as used for the
pipe zone backiill if the trench conditions are not wet.

PIPELINE MARKING TAPE

Metallic Tape: Tape shall be minimum 5.5 mils thick aluminum foil imprinted on one
side, encased in high visibility inert polyethylene jacket. Tape shall be a minimum of
6 inches wide. Imprinted lettering shall be 1 inch tall, permanent black, as indicated.
Joining clips shall be manufacturer's standard tin or nickel coated. Tape shall be as
manufactured by Reef Industries (Terra "D"), Allen (Detectatape), or equal.

Plastic Tape: Tape shall be minimum 4-mil thick polyethylene which is impervious to
alkalais acids, and chemicals and solvents which are likely in the soil. Tape shall be a
minimum of 6 inches wide and lettering shall be 1-inch tall permanent black on a colored
background. Tape shall be manufactured by Reef Industries (Terra Tape), Alien
(Markline), or equal.

Warning Tape: Warning tape manufactured for marking and identifying underground
utilities continuously inscribed with a description of utility, colored as follows:

Red; Electric.

Yellow; Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water Systems.

Green: Sewer Systems.

AL
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25 MATERIALS TESTING

A. All soils testing of sampies submitted by the Contractor will be done by a testing
laboratory of the Owner's choice and at the Owner's expense. At its discretion, the
Engineer may request that the Contractor supply samples for testing of any material
used in the work.

B. Particle size analysis of soils and aggregates will be performed using ASTM D 422 -
Method for Particle-Size Analysis of Soils.

C. Determination of sand equivalent value will be performed using ASTM D 2419 - Test
Method for Sand Equivalent Value of Soils and Fine Aggregate.

D. Unified Soil Classification System: References in this Section to soil classification types
and standards shall have the meanings and definitions indicated in ASTM D 2487. The
Contractor shall be bound by all applicable provisions of said ASTM D 2487 in the
interpretation of soil classifications.

E. The testing for chloride, sulfate, resistivity, and pH will be done by a testing laboratory of
the Owner's choice and at the Owner's expense.

PART 3 - EXECUTION
3.1 EXCAVATION — GENERAL

A. General: Except when specifically provided to the contrary, excavation shall include the
removal of all materials of whatever nature encountered, including rock and all
cbstructions of any nature that would interfere with the proper execution and completion
of the Work. The removal of said materials shall conform to the lines and grades
indicated or ordered. Uniless otherwise indicated, the entire construction site shall be
stripped of ali vegetation and debris, and such material shall be removed from the site
prior to performing any excavation or placing any fill. Furnish, place, and maintain all
supports and shoring that may be required for the sides of the excavations. Excavations
shall be sloped or otherwise supported in a safe manner in accordance with safety
requirements of the requirements of OSHA Safety and Health Standards for
Construction (29CFR1926).

B. Maximum Length of Open Trench: The maximum length of open trench in urban and
rural areas shall not exceed 500-feet at each pipe installation heading beyond the end of
the installed pipeline, or the requirements of the agency with jurisdiction, whichever is
lesser.

C. Construction Delays: In the case of any construction delay in excess of five calendar
days, whether Contractor or Owner caused, the Coniractor shall backfill the excavation,
install temporary paving including temporary traffic markings, and restore traffic to pre-
construction condition to minimize disruption to traffic and the community at no additional
cost to the Owner.

D. Removal and Exclusion of Water: Remove and exclude water, including storm water,

groundwater, irrigation water, and wastewater, from all excavations. Dewatering wells,
well points, sump pumps, or other means shall be used to remove water and
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continuously maintain groundwater at a level at least 2 feet below the bottom of
excavations before the excavation work begins at each location. Water shall be
removed and excluded until backfilling is complete and all field soils testing has been
compieted.

STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION

Excavation Beneath Structures and Embankments: Except where otherwise indicated
for a particular structure or ordered by the Engineer, excavation shall be carried to the
grade of the bottom of the footing or slab. Where indicated or ordered, areas beneath
structures or fills shall be overexcavated. The subgrade areas beneath embankments
shall be excavated 10 remove not less than the top 6 inches of native material and where
such subgrade is sloped, the native material shall be benched. When such
overexcavation is indicated, both overexcavation and subsequent backfill to the required
grade shali be performed. When such overexcavation is not indicated but is ordered by
the Engineer, such overexcavation and any resulting backfill will be paid for under a
separate unit price bid item if such bid item has been established; otherwise payment
will be made in accordance with a negotiated price. After the required excavation or
overexcavation has been completed, the exposed surface shall be scarified to a depth of
6inches, brought to optimum moisture content, and rolled with heavy compaction
equipment to obtain 95 percent of maximum density.

Excavation Beneath Concrete Reservoirs: Excavation under reservoirs shall extend to
the bottom of the drainrock layer. After such excavation has been completed, the
exposed surface shall be rolled with heavy compaction equipment to 95 percent of
maximum density and then graded to provide a reasonably smooth surface for
placement of the drainrock. Areas under the reservoir upon which fill is to be placed
shall be scarified to a depth of 6 inches, brought to optimum moisture content, and
compacted to obtain 95 percent of maximum density with moisture content within plus
and minus 2 percent of the optimum moisture content.

Excavation Beneath Paved Areas: Excavation under areas to be paved shall extend to
the bottom of the aggregate base or subbase, if such base is called for; otherwise it shall
extend to the bottom of the paving thickness. After the required excavation has been
completed, the top 12 inches of exposed surface shall be scarified, brought to optimum
moisture content, and rolled with heavy compaction equipment to obtain 95 percent of
maximum density. The finished subgrade shall be even, self-draining, and in
conformance with the slope of the finished pavement. Areas that could accumulate
standing water shall be regraded to provide a self-draining subgrade.

Notification of Engineer: Notify the Engineer at least 3 days in advance of completion of
any structure excavation and allow the Engineer a review period of at least 1 day before
the exposed foundation is scarified and compacted or is covered with backfill or with any
construction materials.

PIPELINE AND UTILITY TRENCH EXCAVATION

General: Unless otherwise indicated or ordered, excavation for pipelines and utilities
shall be open-cut trenches with widths as indicated.
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B. Trench Bottom: Except when pipe bedding is required, the bottom of the trench shall be
excavated uniformly to the grade of the bottom of the pipe zone. Excavations for pipe
bells and welding shall be made as required.

C. ‘Open Trench: All trenches shall be fully backfilled at the end of each day or, in lieu
thereof, shall be protected in accordance with Section 01530 - Protection of Existing
Facilities. The Contractor shall provide temporary 6-foot chain link fencing panels for
protection of all open excavations and trenches within public streets, residential areas,
and all other locations with the exception of unimproved cpen areas where excavations
and/or pipeline trenches that can be safely sloped in accordance with current OSHA
standards to provide safe access without the use of shoring devices. Temporary fencing
panels shall fully enclose open excavations and frenches, and shall remain in place
during all non-working hours.

D. Trench Overexcavation: Where trenches are indicated to be overexcavated, excavation
shall be to the depth indicated, and backfill shall be installed to the grade of the bottom
of the pipe bedding.

E. Overexcavation: When ordered by the Engineer, whether indicated on the Drawings or

not, trenches shall be overexcavated beyond the depth and/or width shown. Such
overexcavation shall be to the dimensions ordered. The trench shall then be backfilied
to the grade of the bottom of the pipe bedding. Overexcavation less than 6 inches below
the limits on the Drawings shall be done at no increase in cost to the Owner. When the
overexcavation ordered by the Engineer is 6 inches or greater below the limits shown, or
wider, additional payment will be made. Said additional payment will be made under
separate unit price bid items for overexcavation if such bid items have been established;
otherwise payment will be made in accordance with a negotiated price.

F. Where pipelines are to be installed in embankments, fills, or structure backfills, the fill
shall be constructed to a level at least one foot above the top of the pipe before the
trench is excavated.

G. if a moveable trench shield is used during excavation operations, the trench width shall
be wider than the shield so that the shield is free to be lifted and then moved horizontally
without binding against the trench sidewalls. If the trench walls cave in or slough, the
trench shall be excavated as an open excavation with sloped sidewalls or with trench
shoring, as indicated and as required by the pipe structural design.

3.4  OVEREXCAVATION NOT ORDERED OR INDICATED

A. Any overexcavation carried below the grade ordered or indicated, shall be backfilled to
the required grade with the indicated material and compaction. Such work shall be
performed at no additional cost to the Owner.

3.5  EXCAVATION IN LAWN AREAS

A. Where excavation occurs in lawn areas, the sod shall be carefully removed, dampened,
and stockpiled to preserve it for replacement. Excavated material may be placed on the
lawn; provided, that a drop cloth or other suitable method is employed to protect the
lawn from damage. The lawn shall not remain covered for more than 72 hours.
Immediately after completion of backfilling and testing of the pipeline, the sod shall be
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replaced and lightly rolled in a manner so as to restore the lawn as near as possible to
its original condition. Provide new sod if stockpiled sod has not been replaced within 72
hours.

EXCAVATION IN VICINITY OF TREES

Except where trees are indicated to be removed, irees shall be protected from injury
during construction operations. No tree roots over 2inches in diameter shall be cut
without express permission of the Engineer. Trees shall be supported during excavation
by any means previously reviewed by the Engineer.

BACKFILL — GENERAL

Backfill shall not be dropped directly upon any structure or pipe. Backfill shall not be
placed around or upon any structure until the concrete has attained sufficient strength to
withstand the loads imposed. Backfill around water retaining structures shall not be
placed until the structures have been tested, and the structures shali be fuil of water
while backfill is being placed. Structures shall not be constructed on CLSM backfill until
the CLSM has obtained a 7-day minimum cure.

Except for drainrock materials being placed in overexcavated areas or trenches, backfill
shail be placed after all water is removed from the excavation, and the trench sidewalls
and bottom have been dried to a moisture content suitable for compaction.

If a moveable trench shield is used during excavation, pipe installation, and backfill
operations, the shield shall be moved by lifting the shield free of the trench bottom or
backfill and then moving the shield horizontally. Do not drag trench shields along the
trench causing damage or displacement to the trench sidewalls, the pipe, or the bedding
and backfill.

Immediately prior to placement of backfill materials, the bottoms and sidewalls of
trenches and structure excavations shall have all loose sloughing, or caving soil and
rock materials removed. All materials disturbed from their intact condition that are
4 inches or larger in least dimension or aggregates of soil material thicker than 4 inches
shall be removed from the excavation walls and base prior to placing pipe or any backfill
material. Trench sidewalls shall consist of excavated surfaces that are in a relatively
undisturbed condition before placement of backfill materials.

PLACING AND SPREADING OF BACKFILL MATERIALS

Backfill materials shall be placed and spread evenly in layers. When compaction is
achieved using mechanical equipment, the layers shall be evenly spread so that the
depth of each uncompacted layer shall not exceed 8 inches of compacted thickness.

During spreading, each layer shall be thoroughly mixed as necessary to promote
uniformity of material in each layer. Pipe zone backfill materials shall be manually
spread around the pipe so that when compacted the pipe zone backfill will provide
uniform bearing and side support.

&1
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Where the backfill material moisture content is below the optimum moisture content,
water shall be added before or during spreading until the proper moisture content is
achieved.

Where the backfill material moisture content is too high to permit the indicated degree of
compaction the material shall be dried or mixed with drier material untii the moisture
content is satisfactory.

COMPACTION OF EARTH FILL, BACKFILL, AND EMBANKMENT MATERIALS

Each layer of Types A, B, C, D, F, G, H, and K backfill materials as defined herein,
where the material is graded such that at least 10 percent passes a No. 4 sieve, shall be
mechanically compacted to the indicated percentage of density. Equipment that is
consistently capable of achieving the required degree of compaction shall be used and
each layer shall be compacted over its entire area while the material is at the required
moisture content.

Each layer of Type E and J backfill materials shall be compacted by means of at least 2
passes from a flat plate vibratory compactor. When such materials are used for pipe
zone backfill, vibratory compaction shall be used at the top of the pipe zone or at vertical
intervals of 24 inches, whichever is the least distance from the subgrade.

Fill on reservoir and structure roofs shall be deposited at least 30 days after the concrete
roof slab has been placed. Equipment weighing more than 10,000 pounds when loaded
shall not be used on a roof. A roller weighing not more than 8,000 pounds shall be used
to compact fill on a roof.

Pipe zone backfill materials that are granular, shall be compacted by using vibratory
compactors.

Equipment weighing more than 10,000 pounds shall not be used closer to structure walls
than a horizontal distance equal to the depth of the fill at that time. Hand operated
power compaction equipment shall be used where use of heavier equipment is
impractical or restricted due to weight limitations.

Backfill around and over pipelines that is mechanically compacted shall be compacted
using light, hand operated, vibratory compactors and rollers. After completion of at least
2 feet of compacted backfill over the top of pipeline, compaction equipment weighing no
more than 8,000 pounds may be used to complete the trench backfill.

Compaction Requirements: The following compaction test requirements shall be in
accordance with ASTM D 1557, method C. Compaction shall be obtained with the
moisture content within plus or minus 2 percent of the optimum moisture content. Where
agency or utility company requirements govern, the highest compaction standards shall
apply.

“ YOEREAT D608
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Percentage of
Location or Use of Fill Maximum Density

Pipe embedment backfill for flexible pipe 90
Pipe bedding and overexcavated

zones under bedding for flexible

pipe, including trench plugs 90
Pipe embedment backfill for steel yard piping
Pipe embedment backfill for rigid pipe 90

Pipe zone backfill portion above
embedment for rigid pipe 90

Pipe bedding and overexcavated
zones under bedding for rigid pipe 90

Final backfill, beneath paved areas or
structures 95

Final backfill, not beneath paved areas

or structures 85
Trench zone backfill, beneath paved 95
areas and structures, including trench

plugs

Trench zone backfill, not beneath paved

areas or structures, including trench

plugs 90
Embankments and fills 90

Embankments and fills beneath paved areas
or structures 95

Backfill beneath structures and hydraulic
structures . 95

Backfill and fill around structures on
reservoir or structure roof 90

Topsoil (Type K material) 80

Aggregate base or subbase
(Type G or M material) 95
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3.10 PLACEMENT OF CLSM

A Following placement and anchoring of the pipe, remove all loose soil from trench walls
and floor. Remove any unstable soil at the top of the trench which might fall into the
trench during placement of the CLSM.

B. Prior to placement of CLSM, the pipeline steel temperature shall be controlled as
specified in Section 02570 - Steel Pipe.

C. Deliver the CLSM to the trench in ready mix trucks and utilize pump or chutes to place
the CLSM in the trench. Direct CLSM to one side of the pipe, taking care not to displace
the pipe at any time. Continue placing CLSM on one side of the pipe until CLSM has
gone under the pipe and up the other side to a depth of 1.5 feet above the pipe bottom.
Use at least two hand-held vibrators to continuously liquefy and move CLSM into all
voids. Adjust water in mixture to maintain fluid consistency but maintain strength
requirements. Continue placing CLSM on both sides of the pipe continuously using two
vibrators for every 30 feet of pipe run.

D. Maintain stability of pipe throughout CLSM placement. CLSM will likely require
placement in lifts 1o prevent pipe flotation. No movement of the pipe caused by flotation
will be allowed. If any movement occurs, the CLSM material shall be removed and the
pipe placed back on line and grade. Any damage to the pipeline system caused by
movement of the pipe shall be removed and/or repaired in full conformance with these
Contract Documents at no additional cost to the Owner. Remove all sloughed material
or other debris from top of previously placed CLSM.

3.11  PIPE AND UTILITY TRENCH BACKFILL
A. Pipe Zone

1. The pipe zone is defined as that portion of the vertical trench cross-section lying
between a plane 6 inches below the bottom surface of the pipe and a plane at a
point 6 inches above the top surface of the pipe. The bedding is defined as that
portion of pipe zone backfill material between the bottom of the trench and the
bottom of the pipe. The embedment is defined as that portion of the pipe zone
material between the bedding and a plane at a point 6 inches above the top
surface of the pipe.

2. After compacting the bedding, perform a final trim using a string line for
establishing grade, such that each pipe section when first laid will be continually
in contact with the bedding along the extreme bottom of the pipe. Excavation for
pipe bells and welding shall be made as required.

3. The pipe zone shall be backfilled with the indicated backfill material. Exercise
care to prevent damage to the pipeline coating, cathodic bonds, and the pipe
itself during the installation and backfill operations.

4. If a moveable trench shield is used during backfill operations the shield shall be
lifted to a location above each layer of backfili material prior to compaction of the
layer. Do not displace the pipe or backfill while the shield is being moved.

B. Trench Zone: After the pipe zone backfills have been placed, backfilling of the trench

zone may proceed. The trench zone is defined as that portion of the vertical trench
cross-section lying between a plane 12 inches above the top surface of the pipe and a
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plane at a point 18 inches below the finished surface grade, or if the trench is under
pavement, 18 inches below the roadway subgrade.

Marking Tape Installation

1. Continuously install metallic marking tape along the pipe at a depth of 3 feet
below finish grade.
2. Continuously instali plastic marking tape along the pipe at the elevation indicated

on the Drawings.

Final Backfill: Final backfill is all backfill in the trench cross-sectional area within
18 inches of finished grade, or if the trench is under pavement, ali backfill within
18 inches of the roadway subgrade.

FILL AND EMBANKMENT CONSTRUCTION

The area where a fill or embankment is to be constructed shall be cleared of all
vegetation, roots and foreign material. Following this, the surface shall be scarified to a
depth of 6inches, moisture conditioned, and roiled or otherwise mechanically
compacted. Embankment and fill material shall be placed and spread evenly in
approximately horizontal layers. Each layer shall be moistened or aerated, as
necessary. Unless otherwise approved by the Engineer, the depth of each
uncompacted layer shall not exceed 8inches of compacted thickness. The
embankment, fill, and the scarified layer of underlying ground shall be compacted to
95 percent of maximum density under structures and paved areas, and 90 percent of
maximum density elsewhere.

When an embankment or fill is to be made and compacted against hillsides or fill slopes
steeper than 5H:1V, the slopes of hillsides or fills shall be horizontaily benched to key
the embankment or fill to the undertying ground. A minimum of 12 inches normal to the
slope of the hillside or fill shall be removed and recompacted as the embankment or fill is
brought up in layers. Material thus cut shall be recompacted along with the new material
at no additional cost to the Owner. Hillside or fill slopes 5H:1V or flatter shall be
prepared in accordance with Paragraph A, above.

Where embankment or structure fills are constructed over pipelines, the first 4 feet of fill
over the pipe shall be constructed using light placement and compaction equipment that
does not damage the pipe.

The finish graded surface of the drainrock immediately beneath hydraulic structures shall
be stabilized to provide a firm, smooth surface upon which to construct reinforced
concrete floor slabs. Where needed to protect slopes and prevent movement of the
drainrock, spray asphalt on the finished drainrock surface in accordance with
Section 02460 - A. C. Pavement and Base.

FIELD TESTING

General: All field soils testing will be done by a testing laboratory of the Owner's choice
at the Owner's expense except as indicated below.
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Where soil material is required to be compacted to a percentage of maximum density,
the maximum density at optimum moisture content will be determined in accordance with
Method C of ASTM D 1557. Field density in-place tests will be performed in accordance
with ASTM D 1556 or by such other means acceptable to the Engineer.

In case the test of the fill or backfill show noncompliance with the required density,
perform remedies as may be required to ensure compliance. Subsequent testing to
show compliance shall be by a testing laboratory selected by the Owner, paid by the
Contractor, at no additional cost to the Owner.

Provide test trenches and excavations including excavation, trench support, and
groundwater removal for the Owner's field soils testing operations. The trenches and
excavations shall be provided at the locations and to the depths required by the Owner.
All Work for test trenches and excavations shall be provided at no additional cost to the
Owner. :

Frequency of Testing

1. Backfill around structures and in embankments shall be tested every 300 square
ft of each lift of placement.

2. CLSM shall be tested each batch being placed or every 300 cubic yards that is
placed.

3. Pipe backfill shall have one test every 80 feet (2 joints) of backfill placed.

END OF SECTION
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Wasatch Peaks Resort Development — Canal Bridge Morgan County, UT.

Project Number: 170529901 Section 316300
Construction Specifications CONTINUOQUS FLIGHT AUGER PILES
SECTION 316300

CONTINUOUS FLIGHT AUGER PILES
PART 1 — GENERAL

1.1 GENERAL REQUIREMENTS

A. The requirements of the General Contract Documents, General Requirements, and
Special Conditions.

B. The applicable provisions of the AASHTO LRFD Bridge Design Specification, 8th
Edition

C. Structural Plans and Specifications where the structural requirements are more
stringent than those requirements as specified herein. .

1.2 SCOPE OF WORK

A. The General Plan and Elevation drawing for the Canal Bridge identifies Drilled
Shafts (also referred to as Drilled Piles or Caissons) as the design deep foundation
type. The geotechnical report and these specifications identify Continuous Flight
Auger (CFA) piles, a.k.a. Augered Cast-In-Place (ACIP) piles, as the “Drilled” pile
type for the 24-inch diameter foundation elements. The specifications for CFA or
ACIP piles are included herein. ACIP Piles are defined as 24-inch diameter Bored
Piles constructed by rotating continuous-flight, hollow-shaft augers into the ground
to the specified pile depth, and then injecting grout through the auger shaft as the
auger is withdrawn, in such a way as to exert a positive upward grout pressure as
well as positive lateral pressure on the soil surrounding the grout-filled pile hole;
steel reinforcement is installed after auger removal.

B. The work covered under this Section includes furnishing all materials, tools, labor,
equipment and incidentals necessary to complete the installation of CFA piles at
the locations shown on the Contract Drawings and as specified herein. The work
of this Section shall include, but not be limited to: :

1. Furnishing, transporting, storing, and installing CFA piles.
2. Drilling sockets into bedrock and setting and grouting the piles in-place.
C. Cutting and treating the cut ends of piles, as required

3. The installation and testing of CFA ACIP) piles.
1.3 REFERENCES
A. SS-C192 - Federal Specifications for Cements.

B. U.S. Corps of Engineers — CRD 619.

Langan Engineering and Environmental Services, Inc. Page 1 of 19
2 September 2020
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Wasatch Peaks Resort Development — Canal Bridge Morgan County, UT.
Project Number: 170529901 Section 316300
Construction Specifications CONTINUOUS FLIGHT AUGER PILES

C. U.S. Corps of Engineers — CRD 611.

D. U.S. Corps of Engineers — CRD C556.

E. U.S. Corps of Engineers - CRD C79.

F.  ACI 301 Specifications for Structural Concrete.

G. ACI 336.1 Standard Specifications for the Construction of Drilled Piers.
H. ACI 318 - Building Code Requirements for Structural Concrete.

. ADSC Standards and Specifications for the Foundation Drilling Industry with latest
revision dated 1993.

J. ASTM C31 - Standard Practice for Making and Curing Concrete Test Specimens in
the Field.

K. ASTM C33 - Standard Specification for Concrete Aggregates.

L. ASTM C39 - Standard Test Method for Compressive Strength of Cylindrical
Concrete Specimens.

M. ASTM C94 - Standard Specification for Ready-Mixed Concrete.
ASTM C937 - Standard Specification for Grout Fluidifier.

0. ASTM C109 - Standard Test Method for Compressive Strength of Hydraulic
Cement Mortars.

P. ASTM (942 - Standard Test Method for Compressive Strength of Grouts for
Preplaced-Aggregate Concrete in the Laboratory.

Q. ASTM (939 - Standard Method for Flow of Grout for Preplaced-Aggregate
Concrete (Flow Cone Method).

R. ASTM C150 - Standard Specification for Portland Cement.

S. ASTM C192 - Standard Practice for Making and Curing Concrete Test Specimens
in the Laboratory.

T. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete.

U. ASTM (618 — Standard Specification for Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete.

V. ASTM D1143 - Standard Test Method for Piles under Static Axial Compressive
Load.

Langan Engineering and Environmental Services, Inc. Page 2 of 19
2 September 2020
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Wasatch Peaks Resort Development - Canal Bridge Morgan County, UT.
Project Number: 170529901 Section 316300
Construction Specifications CONTINUOUS FLIGHT AUGER PILES

W. ASTM D3689 — Method of Testing Individual Piles under Static Axial Tensile Load.
X. ASTM D3966 - Standard Test Method for Piles under Lateral Loads.
Y. ASTM D5882 - Standard Test Method for Low Strain Integrity Testing of Piles.

Z. ASTM D5753 Standard Guide for Planning and Conducting Borehole
Geophysical Logging.

AA. ASTM D6167 Standard Guide for Conducting Borehole Geophysical
Logging: Mechanical Caliper.

BB. ASTM D6760 Integrity Testing of Concrete Deep Foundations by Uitrasonic
Crosshole Testing.

CC. ASTM D7949 - Standard Test Methods for Thermal Integrity Profiling of Concrete
Deep Foundations.

DD. Augered-Cast-In-Place Manual, 2016 Edition, prepared by Deep Foundation
Institute.

EE. FHWA-HIF-07-03 / GEC 8 “Design and Construction of Continuous Flight Auger
(CFA) Piles™.

FF. FHWA-NHI-10-016 / GEC 10 "Drilled Shafts: Construction Procedures and LRFD
Design Methods".

GG. Geotechnical Engineering Report, prepared by Langan Engineering and
Environmental Services, Inc. (LANGAN) dated 1 September 2020 (Geotechnical
Report).

HH. Utah Department of Transportation, 2020 Standard Specifications for Roads and
Bridge Construction”, Section 02466.

14 REQUIRED SUBMITTALS

A. Unless otherwise indicated, transmit all submittals to the Construction Manager for
review by the Owner’s Engineer before proceeding with ordering, fabricating, or
any other work of this Section.

B. Submit qualifications of the Pile Contractor. The submittal shall include resumes of
the project manager, superintendent, and field foreman in charge of the Work and
details of their experience on at least 3 previous projects having similar scope and
complexity as described in Article 1.5 C of this Section.

C. Submit shop drawings showing reinforcing steel including couplers, headed bars
and reinforcement accessories in accordance with Section “Reinforcement”. If
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reinforcement is to be welded the submittal shall clearly document the weldability
of the reinforcement for the proposed welding procedure.

D. Submit grout and concrete mix design. Mix designs shall be prepared or reviewed
by an approved independent testing laboratory retained by the Contractor in
accordance with requirements of ACl 301 and ACI 318, signed by a Civil Engineer
registered in the State of Utah, and shall be coordinated with design requirements
and Contract Documents. Data shall be from the same production facility that will
be used for this Project. Mix Design data shall include but not be limited to the
following:

1.

2.

10.

11.

Design Compressive Strength: As indicated on the Drawings.
Proportions: ACI 301 and ACI 318,

Gradation and quality of each type of ingredient including fresh (wet) unit weight,
aggregates sieve analysis.

Water/cement material ratio.

Evaluate and classify fly ash in accordance with ASTM D 5759.
Report chemical analysis of fly ash in accordance with ASTM C 311.
Classify blast furnace slag in accordance with ASTM C 989.‘

Slump: ASTM C 143.

Certification and test results of the total water soluble chioride ion content of the
design mix - AASHTO T260 or ASTM C 1218.

Air content of freshly mixed concrete by the pressure method, ASTM C 231, or
the volumetric method, ASTM C 173.

Unit Weight of Concrete or Grout: ASTM C 138.

E. The Contractor shall submit, within 7 calendar days after the award of contract, a
detailed construction program in the form of a work plan and schedule, for
approval. When agreed, the work plan and schedule shall be considered the
Construction Program and used by the Contractor for his detailed control of the
works and for monitoring construction progress.

F. The Contractor shall furnish all required submittals, including but not limited to
samples, calculations, test results, certification reports and shop drawings, at least
2 weeks prior to the start of work, unless specified otherwise.

G. CFA Piles:
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1. Submit CFA Pile layout plan referenced to the drawings with a pile numbering
system that identifies each pile.

2. Submit details regarding proposed means and methods of augering to meet the
embedment presented subsequently in this specification and the referenced
documents as well as the proposed grouting and reinforcing installation
techniques. All installation equipment mobilized to the site shall be capable of
installing the ACIP Piles to the maximum design length plus 10 feet (i.e., capable
of installing ACIP Piles to a minimum depth of 60 feet below pile cut off).

3. Submit Automated Monitoring Equipment (AME) system details, Non-Destructive
- Testing (NDT) techniques and qualifications of NDT firm substantiating a
minimum of five (5) years of NDT experience with interpretation of results
specifically on CFA Piles.

4. Submit drilling records not later than twenty-four (24) hours after drilling for each
pile. The drilling records submitted should include Automated Monitoring
Equipment Records and at a minimum shail include pertinent information as it
relates to the drilling and grouting phase for each pile. The AME information
should be made available real-time in the field in addition to being submitted at
the end of the day after drilling of each respective pile.

5. Shop Drawings: For reinforcement, detailing fabricating, bending, supporting, and
placing.

H. Load Testing Equipment, Framing, Instrumentation, and Reporting:

1. Load Testing Equipment: Submit shop drawings showing load test set-ups
(including bi-directional embedded jack (for example, O-Cell), static top down
axial compression, and lateral load tests), bi-directional embedded jack
equipment, calibration, and testing procedures, including tell-tale, digital
extensometer, and strain gauge installations and monitoring methods; certificate
of strain gauge and readout box calibration; data acquisition device(s) calibration,
calibration curves for any jacks (not more than 12 months old) signed and sealed
by a Utah Licensed Professional Engineer, load cell calibrations, gauge
certificates by a recognized local testing laboratory.

2. Submit loading schedule at least 21 days before intended use for review and
approval by Geotechnical Engineer.

3. A calibrated load cell shall be placed between the jack and the reference frame
as a means of confirming the load during the test. A signed and sealed
calibration sheet shall be provided by the Pile Contractor.

4, Load Test Report: For any tests performed using bi-directional embedded jack(s),
the pre-approved load testing specialty subcontractor shall submit copies of test
reports for each load test immediately (within 3 days) after completion of tests.
The report shall include pile load test capacity, tabular and graphical presentation
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of gross and net settlement of the pile top (equivalent top load curve), load
distribution curves based upon the strain gauge measurements, end bearing
versus tip deflection plots, and pile data as prescribed herein.

I.  Production Pile Installation Recommendations Report: Based upon the results of
the full-scale load tests (if required) and the subsurface information obtained to
date, the Geotechnical Engineer will submit a report containing the production pile
installation recommendations.

J. Post Construction Pile Location Survey: After completion of pile installation, the
Contractor shall provide the Design Professional with an as-buiit survey showing
the actual locations of the piles at cut-off elevations, pile cut-off elevations, and pile
numbers determined by a licensed surveyor. The licensed surveyor shall be
retained by the Contractor, unless otherwise indicated by the Owner. The results
shall be submitted to the Owner, the Architect, the Structural Engineer, and the
Geotechnical Engineer. No construction of superstructures shall commence until
this survey has been reviewed and accepted by the Structural Engineer. in order to
facilitate the progress of the Work, the Contractor shall submit partial pile surveys
for approval as the Work proceeds.

K. Material Certificates: From manufacturer, for the following:
1. Cementitious materials.
2. Admixtures.
3. Steel reinforcement and accessories.
L. Material Test Reports: For each material below, by a qualified testing agency:

1. Aggregates: Include service record data indicating absence of deleterious
expansion of concrete due to alkali aggregate reactivity.

M. Field quality-control reports.

Record drawings.

1.5 QUALITY ASSURANCE

A.  The Geotechnical Engineer will log the installation of each pile and will determine
when the pile has reached the required depth. No pile installation work shall be
performed without the presence of the Geotechnical Engineer. In such instances
where inclement weather interferes with the satisfactory installation of ACIP, as
determined by the Geotechnical Engineer, the work shall be suspended until more
favorable conditions exist. The Contractor shall notify the Geotechnical Engineer a
minimum of 72 hours prior to start of pile instaliation. The Contractor shall
cooperate with the Geotechnical Engineer to facilitate the progress of the
Geotechnical Engineer's observation work. If the Contractor fails to cooperate with
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the Geotechnical Engineer, the Geotechnical Engineer shall notify the General
Contractor of the condition; the General Contractor shall take whatever measures
are necessary to rectify the condition, including (if necessary) suspending work
until any problem is rectified.

B. The Geotechnical Engineer will perform the following quality related items:

1. Review equipment to be used in installing the piles for conformance with the
approved submittals.

2. Monitor the load tests.

3. Observe the installation of all piles for compliance with the Contract Documents.
Record the depth to which each pile is placed and the amount of material used
in each pile. Additionally, record the embedment criteria, the calibration factor,
total grout/concrete factor including the number of grout/concrete strokes at 5-
foot-intervals, grout return depth, depth of grout or concrete loss (if observed),
reinforcing installed and any documented installation or reinforcing installation
difficulties.

4, Record unusual conditions if encountered during pile installation.

C. Pile Contractor Qualifications: The Pile Contractor shall be an experienced installer
that has specialized in bored pile work with at least five (5) years of experience and
evidence of satisfactory completion of ten (10) projects where similar piles have
been successfully installed in similar subsurface conditions.

D. Material Testing Agency Qualifications: Qualified, approved and in current status
with the Morgan County Building Department.

E. For CFA Piles, the gualified Materials Testing Agency, retained by the Owner, shall
prepare, store, and test specimens of pile grout for each shift and for every
50 cubic yards of grout placed, whichever is more frequent, using either of the test
methods specified below:

1. Form one set of six (6} 4-inch x 8-inch cylinder molds in accordance with ASTM
C39.

2. Perform two tests at 7-day and two 28-day compressive strength tests. Two (2)
specimens shall be held in reserve for testing at 56-day should the required
strength not be attained at the 28-day break. For each set molded, record:

a. Flow cone rates utilizing a modified 34-inch diameter orifice

b. Spread, or slump flow

c. Temperature, ambient, and concrete

Langan Engineering and Environmental Services, Inc. Page 7 of 19
2 September 2020

Exhibit | - Page 7 of 19



it 14615469 Bk 393 Fg 1374

20-LM-41-0600

Wasatch Peaks Resort Development - Canal Bridge Morgan County, UT.
Project Number: 170529901 Section 316300

Construction Specifications CONTINUOUS FLIGHT AUGER PILES
d. Location of placement

e. Any pertinent information, such as addition of water, addition of
admixtures, etc.

F. The Pile Contractor shall execute work in accordance with local and state
regulations and codes and in accordance with the regulations of regulatory
agencies having jurisdiction over the work.

G. The Pile Contractor shall engage a Utah Licensed Surveyor to perform surveys,
layouts, and measurements for CFA Piles.

1.6 FIELD CONDITIONS

A. Site Survey: General Contractor will make available a survey of the site, existing
utilities and existing construction. The survey represents all conditions known to
the Owner. Other construction, of which no records are available, may be
encountered. Contractor shall formulate his/her own conclusions as to the extent
of such construction, and shall notify the General Contractor if the survey appears
10 be at variance with the actual conditions encountered.

B. Existing Utilities: Locate existing underground utilities before excavating for pile
installation. If utilities are to remain in place,. provide protection from damage
during construction operations. Should uncharted or incorrectly charted piping or
other utilities be encountered during excavation, adapt drilling procedure if
necessary to prevent damage to utilities. Cooperate with Owner and utility
companies in keeping services and facilities in operation without interruption.
Repair damaged utilities to satisfaction of utility owner.

C. Interruption of Existing Utilities: Do not interrupt any utility to facilities occupied by
Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary utility according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of
utility. ‘

2. Do not proceed with interruption of utility without Owner's written permission.

D. Project-Site  Information: General Contractor will make available the
1 September 2020 Geotechnical Engineering Report, prepared by LANGAN. The
data is not intended as a representation of warranty of the continuity of such
conditions. Owner will not be responsible for interpretation of conclusions drawn
therefrom by the Pile Contractor. The data is made available for the convenience of
the Pile Contractor and is not guaranteed to represent all conditions that may be
encountered. Owner and Geotechnical Engineer are not responsible for
interpretations or conclusions drawn from this data.
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1. Make additional test borings and conduct other exploratory operations necessary

for bored piles at locations and using methods pre-approved by the Owner.

2. Pile Contractor shall immediately, and before performing subsequent work, notify
the General Contractor if the provided information appears to be at variance with
the actual conditions encountered.

PART 2 — PRODUCTS

2.1 MATERIALS
A.  Grout

1. Pile grout shall consist of a mixture of Portland cement, fine aggregate, water,
and other approved additives so proportioned and mixed as to produce a grout
capable of maintaining the solids in suspension without appreciable water gain
and which may be pumped without difficulty.

2. Pile grout shalt have a maximum water/cement ratio of 0.41. The grout shall be
mixed in accordance with the applicable requirements of ASTM C94.

3. Minimum 28-day compressive strength shall be as indicated on the Contract
Drawings.

4, The Contractor shall not use any grout older than the pre-approved maximum
specified by the supplier. If the pre-approved maximum time limit is in excess of
90 minutes, the grout supplier shall provide adequate documentation indicating
that the grout does not become detrimentally affected beyond this general local
industry accepted time limit. The Contractor shall coordinate his grout delivery to
meet the above requirement and to assure continuity of work.

5. Concrete Grout Materials and Mix: ASTM C 150 Type Il Low Alkali Portland
cement. Compressive strength requirement is based on cylindrical specimens
made and cured in accordance with ASTM 31 and C 192 and tested in
accordance with ASTM C 39 utilizing 4-inch x 8-inch cylinder molds. The mixture
components shall be proportioned and mixed to produce a grout capable of
maintaining the solids in suspension, which may be pumped without difficulty,
which will penetrate and fill open voids in the adjacent soils, and which will allow
for placement of reinforcing steel/access tubes within the fluid grout column prior
to initial set.

6. Laboratory Trial Batches: When laboratory trial batches are used to select group
proportions, prepare and test specimens in accordance with ASTM C 192.

7. Field Experience Method: When field experience methods are used to select
group proportions, establish proportions as specified in ACI 301.
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8.  Strength data for establishing standard deviation will be considered suitable if the
grout production facility has certified records consisting of at least 30
consecutive tests in one group or the statistical average for 2 groups totaling 30
or more tests representing similar materials or project conditions.

9. The Contractor may request mix design adjustments when characteristics of
materials, job conditions, weather, test results, or other circumstances warrant,
at no additional cost to the Owner and as accepted by the Geotechnical and
Structural Engineer of Record. Laboratory test data for revised mix designs and
strength test results must be submitted at least three working days prior to and
accepted by the Geotechnical and Structural Engineer before using in the work.,

10. Chemical Admixtures: Morgan County approved retarder, water reducer,
hydration stabilizer, and/or superplasticizer, when allowed by the Engineer,
conforming to ASTM C 484. Dosage rate shall not exceed manufacturer's
recommendations.

11.  The piling Contractor shall select and proportion the fine aggregate in the mix to
provide a grout having the required strength and workability meeting the intent of
this specification.

12. Pozzolan shall be, if used, a finely divided material composed essentially of
compounds of amorphous silica, alumina, andiron, which possesses the property
of combining lime liberated during the process of hydration of Portland cement,
and shall conform to CRD-C262.

13. Fluidifier or other placement aids that inhibit early stiffening, decrease bleeding,
eliminate setting shrinkage, increase fluidity, produce the effect of an air
entraining agent with respect to freezing and thawing, shall conform to
requirements of CRD-C566.

B. Reinforcement

1. CFA Piles shall be reinforced as indicated on the Drawings.

2. Minimum sizes and quantities of all steel reinforcements shall be as shown on
the Contract Drawings.

3. Reinforcing steel shall be deformed bars in accordance with ASTM A615 Grade
60. If the reinforcement cage is to be welded, the contractor shall provide
documentation that the reinforcement is weldable without adverse effects or use
ASTM A706 Grade 60 reinforcing steel.

4. Bar-to-bar cover for all reinforcement shall be not less than 1.5 inches

5. Mechanical couplers shall be per structural drawings.
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6. For tensile loading, bar couplers, if required, shall develop the ultimate tensile
stress of the bar, without any evidence of failure. For compressive loading, the
coupler shall be compatible with efficient load transfer and overall reinforcement
performance requirements.

7. Headed bars shall be per structural drawings.

8. Reinforcing Centralizers shall be made from pre-approved fabricated plastic, or a
material which does not adversely impact the grout or reinforcing steel. Wood is
not permitted to be used. Centralizers shall be designed and installed to maintain
the cover specified in the construction drawings. Additionally, centralizers shall
be provided at the tip and at maximum 10 foot spacing along the reinforcement
to centrally position the reinforcement within the grout filled shaft.

9. Steel cages shall be properly and securely fabricated such that the steel bars and
ties maintain their designed locations and configurations. Reinforcement in the
form of a cage shall be assembled with additional support necessary to form a
cage, which must be lifted and placed without permanent distortion. Inner
support links shall not be placed within 30 inches of the Bored Pile cut-off level.
Intersection bars shall be fixed together by approved means. Hoops, links or
helical reinforcement shall fit closely around the main longitudinal bars and be
bound to them by approved wire, the ends of which shall be turned into the
interior of the shaft. Alternate method of cage fabrication will be considered.
Reinforcement shall be placed and maintained in position to provide the
specification projection of reinforcement above the final cut-off tevel.

10.  The number of laps in longitudinal steel bars shall be kept to a minimum. Joints in
reinforcement shall be such that the full strength of the smaller of the bars being
lapped is effective across the joint and shall be made so that there is no
detrimental displacement of the reinforcement during the construction of the
shaft. All splices shall be staggered so they do not occur at the same level within
the shaft.

C. Water

1. Water shall be fresh, clean, and free from injurious amount of sewage, oil, acid,
alkali, salts, or organic matter. The maximum water, which can be added on site
per the mix design, shall be pre-agreed upon and shall be marked on each grout
batch ticket delivered to the project site.

PART 3 — EXECUTION

3.1 PREPARATION

A.  Protect the WBWCD canal liner, utilities, sidewalks, pavements, and other facilities
from damage caused by settlement, lateral movement, vibration, and other hazards
created CFA Pile operations.
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B. The Contractor shall obtain and pay for all necessary permits to perform the work
from the appropriate authorities and agencies prior to start of such work. Obey all
applicable local and federal work safety rules and regulations.

C. Instail all necessary protection equipment, structures such as fences, signs,
scaffolding etc. prior to start of work.

D. Remove all existing structures, utilities, pavement in accordance with the Contract
Documents.

E. CFA Piles shall be located as indicated on the Drawings or as otherwise directed
by the General Contractor.

F. Contractor shall clearly mark the leads on the foundation drill rigs, to the
satisfaction of the Geotechnical Engineer, in one foot intervals to facilitate manual
logging of the pile installation versus depth.

3.2 WORKING PLATFORM

A. Piles may be constructed from a working platform above foundation level.

B. If the Piles are constructed from a working platform above foundation level and a
temporary casing is used to support the soil, the temporary casing may not be
extracted until the pile concrete has set to prevent collapse of soil into the fresh
concrete. The minimum set time will be provided by the Geotechnical Engineer
and Structural Engineer based on observed concrete set time.

33 CFA PILES

A. CFA piles shall be located as indicated on the Drawings or as otherwise directed by
the General Contractor.

B. Piles shall not be installed within six pile diameters, measured center-to~center, of
any pile filled with grout less than 12 hours old. This spacing requirement is a
general industry and building code suggested provision; however, should additional
distance be required so as not to adversely impact recently completed piles, the
Pile Contractor shall implement the appropriate spacing in the sequencing of
installing piles.

C. In the event that material is encountered which prevents placing of a pile to the
depth required, the short pile shall be completed as described in this Specification,
and if necessary, an additional adjacent pile shall be placed as directed by the
General Contractor.

D. Pile diameter or bottom of pile elevation may be revised by the Geotechnical
Engineer as a result of subsurface information obtained during pile installation or as
a result of pile load tests, if completed.
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E. Pile cut-off may be accomplished by cutting off grout down to final cut-off point
after 7-days after initial set has occurred, and such that no damage to the pile to
remain below cutoff occurs. Removal of grout upon completion from the ground
surface via dipping or other means will not be permitted, unless pre-approved by
the Geotechnical Engineer. Appropriate sleeves or other means shall be
implemented to prevent soil from contaminating freshly placed grout at the
approximate ground surface.

F. The pile contractor shall fabricate the reinforcement cage and tie the longitudinal
bars to the spirals or ties so they remain in place, during lifting and installation.

G. Grout:

1. The grout volume shall be determined by pre-calibrating the pump and through
the use of a flow meter, which is instalied as part of an overall AME system on
each piling installation rig. The grout volumes on the AME records shall utilize
the results of the flow meter and shall not utilize the manual calibration factor.
As a backup only, shall the AME records utilize the manual calibration factor
along with the manual logging versus depth.

2. The quantity of water used shall be such as to produce a grout having a
consistency of not less than 18 seconds but not more than 36 seconds when
tested with a flow cone in accordance with Corps of Engineers Specifications
CRD C79. Workability of the grout mix shall be such that the piles can be
installed properly in accordance with this specification. Time of mixing shall be
not less than one minute. If agitated continuously, the grout may be held in the
mixer or agitator for a period not exceeding 90 minutes. If there is a lapse in the
operation of grout injection, the grout shall be recirculated through the pump, or
through the mixer drum (or agitator), and pump.

3.  Hot Weather Placement: Grout shall not exceed a temperature of 90°F during
mixing or pumping. The mixing water shall be cooled as required to maintain this
temperature limit.

4.  Cold Weather Placement: QOutside air temperature shall be 40°F and rising for
the grouting operation unless special precautions, as approved by the Material
Testing Agency, are maintained to keep the grout at 55°F or higher.

H. Installation:

1. Only approved mixing and pumping equipment shall be used in the preparation
and handling of pile grout. A screen to remove oversize particles shall be used
between the mixer and pump, or between the mixer and agitator.

2. Oil or other rust inhibitors shall be removed from the mixing drums, stirring
mechanisms, and other portions of the equipment in contact with the grout
before the mixers are used.
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3. Sufficiently high-powered augering equipment shall be provided as it relates to
torgue, crowd and dead weight in combination with appropriately designed
augers, cutter heads, tooling, bits and installation techniques (i.e., compressed
air, etc.) to comply with the installation embedment criteria. Auger refusal
obtained prior to meeting the embedment will not be permitted as a means of
terminating a particular pile at a higher level.

4. Augering shall be accomplished by the rotation of a continuous flight auger into
the ground to the embedment as determined by the on-site Geotechnical
Engineer or their designated representative at each pile location.

5. The piling rig shall be equipped with an Automated Monitoring Equipment to
facilitate automated recording of at least the following: depth during augering,
inferred torque, crowd, depth during grouting, grout volume per increment, total
grout volume and grout return depth. Additionally, the grout injection equipment
shall be provided with a grout pressure gage in clear view of the equipment
operator and the grout pump shall be equipped with a stroke counter.

6. The hole in the bottom of the auger shall be plugged while the auger is advanced
into the ground, unless compressed air drilling techniques are utilized. If
compressed air drilling techniques are utilized, positive checks shall be provided
to ensure compressed air injection is stopped prior to grout injection. The Pile
Contractor shall also coordinate installation sequences and timing such that
neither the compressed air nor the grouting pressures can cause heave of the
ground surface or. impact completed piles. Prior to grouting, if necessary, the
auger may be raised a distance of 1 foot or less to facilitate removal of the piug in
the tip of the auger. The auger shall be immediately lowered to the bottom of the
hole to ensure contact between the fluid grout and the bottom of the augered
hole prior to establishing the required initial grout head. The auger shall remain
rotating when the grout is being pumped and shall have a positive rotation
throughout the pumping process. Prior to extraction of the auger, a minimum
grout head of 10 feet shall be established.

7. As the auger is withdrawn at a steady rate while maintaining positive rotation of
the auger, grouting pressures shall be measured and maintained high enough at
all times to offset hydrostatic and lateral earth pressures. The rate of grout
injection and auger withdrawal shall be coordinated so as to maintain the
minimum grout head at all times, and the total volume of grout to be at least
115% of the theoretical volume for each pile depth increment. After grout is
flowing at the ground surface from the auger flighting, the rate of grout injection
and auger withdrawal shall be coordinated so that there is at least 100% of the
theoretical volume of each subsequent depth increment. If grout pumping is
interrupted for any reason, or discontinued grout or slurry return at the ground
surface is observed, the Pile Contractor shall lower the auger b feet below the
level where the interruption occurred while continuously pumping grout. If for
any reason the pile grouting operation is interrupted substantially, the auger is
raised too fast or grout return/slurry return does not quickly retumn after lowering
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the auger 5 feet, the auger shall be lowered to the bottom of the hole and the
pile shall be regrouted, if deemed necessary by the on-site Geotechnical
Engineer or their designated representative. The grout quantity and rate of auger
withdrawal shall be determined utilizing both the AME equipment and manual
logging utilizing the pre-determined grout volume per pump stroke.

[.  The following post-installation items shall be adhered to:

1. Installed piles shall be periodically checked by the Pile Contractor to determine if
the grout in the piles has settled. If the grout level drops more than about 1 foot,
the top of the pile shall be purged and fresh grout added to the top of the pile
prior to the grout reaching its initial set so as to maintain the proper elevation. At
no time shall the Contractor allow the grout to settle below the cut-off elevation.

2. Any damage to the pile during excavation or pile cutting shall be the responsibility
of the Pile Contractor unless otherwise indicated by the General Contractor. If
the Structural Engineer determines that a damaged pile can be repaired, the Pile
Contractor shall do so at his own expense and in accordance with the Structural
Engineer’s recommendations. If replacement piles are required as determined by
the Structural Engineer, the Pile Contractor shall install the replacement piles at
no additional cost to the Owner.

3. The Pile Contractor shall remove all materials excavated by augering and any
excess grout from within the foundation area and dispose of the materials as
directed by the General Contractor or the Owner.

4. The Pile Contractor shall not demobilize his equipment from the project site until
all piles necessary are installed and accepted by the Geotechnical Engineer and
Structural Engineer, or until directed to do so by the General Contractor or
Owner.

34 TEST PILES AND LOAD TESTS

A. Indicator piles and test piles shall be installed and conducted by the Pile Contractor
and at locations approved by the Geotechnical Engineer prior to the installation of
production piles.

B. The indicator and test piles shall be installed with the same equipment and under
the same placement conditions as will be used for the production piles.

C. A minimum of one (1) compression test pile shall be installed per each abutment
and at locations approved by the Structural and Geotechnical Engineer.
Compression load tests shall consist of a pre-approved and pre-calibrated
instrumented bi-directional embedded jack (for example, O-Cell), or top down axial
load tests. The locations shall be laid out by the project Surveyor to ensure future
conflicts with production piles do not occur.
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Wasatch Peaks Resort Development — Canal Bridge Morgan County, UT.
Project Number: 170529901 Section 316300
Construction Specifications CONTINUQUS FLIGHT AUGER PILES

D. Post-Construction Integrity Testing shall be performed as specified in Article M of
this Section.

E. The Pile Contractor shall provide a registered professional engineer in the State of
Utah experienced in pile load testing to design and conduct the testing program.

F. The reaction system for the compression test piles shall be designed by the piling
Contractor. The reaction piles must be installed to sufficient depths and shall have
proper reinforcement or anchors to provide sufficient, uplift and compressive
resistance to permit proper load transfer to the test piles. If the reaction piles fail
during load testing, the Contractor shall bear the cost associated with that failed
test and do whatever is necessary to conduct a successful test. No reaction piles
shall be installed at production pile locations uniess pre-approved by the
Geotechnical and Structural Engineers.

G. Test loads shall not be applied to the test piles until the pile grout/concrete has
attained sufficient strength as determined by the Structural and Geotechnical
Engineers, based on their review of the grout/concrete strength test results. In no
case shall the load test be done in less than 14 days after grout/concrete
placement. A total of two supplemental grout/concrete samples shall be tested on
the day of the compression load test to confirm the modulus of the grout/concrete
for interpretation of the strain gauge data. The determination of the modulus shall
be in accordance with ASTM C469.

H. The instrumented bi-directional embedded jack shall be aligned within the pile at a
depth such that sufficient reaction can be provided to resist the maximum test
loads.

|.  Bi-directional load tests and embedded jack load tests shall be performed using
quick loading procedures in accordance with ASTM D1143.

1. Test piles will be considered as having passed the load test based on the criteria
described above for top down axial load tests.

2. Telltales and extensometers shall be installed in each test pile, such that plate
movement, tip of pile and top of pile movements can be determined.

J.  Bidirectional embedded loading jack(s} shall be configured in sufficient number
and arrangement to achieve the minimum load applied in each direction as
required by the Geotechnical Engineer. The top down loading (jack/pump/gauge)
system shall be capable of achieving the minimum test loads as required by the
Geotechnical Engineer.

K. Compression load tests shall be instrumented as follows:
1. Pile movement during load tests shall be measured with gauges accurate and

readable to 0.001 inch shall be provided by the Pile Contractor for each test to
determine the amount of movement during testing. An independent and stable
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" Project Number: 170529901 Section 316300
Construction Specifications CONTINUOQUS FLIGHT AUGER PILES

reference frame meeting the dimension and material requirements of ASTM for
each respective test shall be provided by the Pile Contractor.

2. Test piles for the compression load test shall be instrumented with strain gauges
to determine the load at selected depths within the pile at each load interval
during testing as follows:

a.  The strain gauges shall be installed within the compression test piles
shall be vibrating wire sister bar gauges, Model No. 4911 (sister bar
gauges) as manufactured by Geokon, Inc. or equivalent, at a minimum
of 3 levels. Each strain gauge shall be installed within the reinforcing
cage as recommended by the manufacturer. The strain gauge wires
shall be securely attached to the reinforcing cage to prevent
movement during installation.

b. The depths and locations of the gauges will be provided by the
Geotechnical Engineer at a later date.

c.  The Pile Contractor shall provide a suitable data acquisition system or
read out box and qualified personnel to obtain the data. The Pile
Contractor shall be responsible for keeping the data acquisition system
in working order at all times. The Pile Contractor shall confirm the initial
readings and serial numbers of the strain gauges prior to insertion into
each respective test pile.

L. Upon completion of the load test, the test piles shall be overloaded to a maximum
test load of the maximum capacity of the jack/pump/gauge system. This overioad
should be at least 250% of the design load.

M. Post-Construction Integrity Testing

1. Post Construction Integrity Testing shall consist of Non-Destructive Testing
(NDT). The post-construction integrity testing and analysis shall be performed by
an experienced specialty Independent Testing Agency (ITA) contracted by the
Contractor.

2. Frequency of Post-Construction Integrity Testing:

a. All test piles shall be subject to integrity testing prior to performing the
load tests. Depending on the results of the load test program,
production piles may be subject to integrity testing. For bidding
purposes, the contractor shall assume that integrity testing will be
performed on 5 percent of the production CFA Piles. The first three
production piles shall be subject to integrity testing. If all elements are
accepted, the remaining piles shall be tested only at the discretion of
the Geotechnical Engineer.

3. Non-Destructive Testing of CFA Piles:
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a. NDT includes Thermal Integrity and Sonic Echo and Impulse Response
Methods. The compression test piles shall be tested utilizing non-
destructive, pre-attached thermal wires to accomplish thermal integrity
testing and confirm the integrity of the constructed piles from the top
of the pile to the tip of the pile. All NDT testing should be
accomplished by firms experienced with thermal integrity testing
techniques. A unit price should be provided for additional thermal
integrity testing which may be required per the Geotechnical Engineer
on production elements. A unit price shall also be provided for Sonic
Echo and Impulse Response testing should top impact NDT be
required by the Geotechnical Engineer on production elements.

4. Acceptance Criteria:

a. The Engineer will determine the acceptance of the NDT and CSL test
results and will provide a response to the Contractor within three days
after receiving the test results and analysis submittal from the ITA.

b. For all CFA Piles determined to be unacceptable, the Contractor shall
submit a plan for remedial action to the Engineer for approval. All
modifications to the dimensions of the piles, as shown in the Plans,
required by the remedial action plan shall be supported by calculations
and working drawings. All remedial correction procedures and designs
shall be submitted to the Engineer for approval. The Contractor shall
not begin repair operations until receiving the Engineer’s approval of
the remedial action plan. The design and construction of the remedial
measures shall be at the Contractor’s sole expense with no additional
cost to the Owner.

C. At the Engineer’s direction, the Contractor shall drill core holes in any
pile of questionable quality (as determined from NDT or testing and
analysis or by observation of the Engineer) to explore the shaft
condition.

d. Prior to beginning coring, the Contractor shall submit the method and
equipment proposed for use to drill and remove cores from the piles to
the Engineer and receive the Engineer's written approval. The coring
method and equipment shall provide for complete core recovery and
shall minimize abrasion and erosion of the core.

3.5 TOLERANCES
A. Pile centers shall be located to an accuracy of within 3" of specified plan location.

B. Top of pile elevation shall be within plus or minus 2 inches of the elevation
indicated on Contract Documents.
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C. Deficient Piles: Piles with a drop in grout level, piles that failed to attain the
maximum specified loading during load tests, or piles placed outside specified
tolerances shall be reported to the Geotechnical Engineer and the Structural
Engineer of Record by the Pile Contractor and the Material Testing Agency prior to
installing new piles so that they may be evaluated and a possible redesign
impiemented. Cost of re-engineering shall be borne by the Pile Contractor.

3.6 DEVIATION FROM SPECIFICATION

A. If the contractor proposes any deviations from the above requirements or
procedures outlined in the specified references, the contractor should detail the
deviation requested and the reasons for the deviation for review by the
Geotechnical Engineer.

3.7 CLEAN-UP

A. All excess material including, steel, concrete, grout, earth, rock, fill, lumber, forms,
metal, etc. shall be removed from site and legally disposed of.

B. The Contractor shall be responsible for removal of all debris produced by work to
this Section from the site.

C. The work area/site shall be cleaned and free of debris, rubbish, trash and
obstructions of any kind caused by the work of this Section.

END OF SECTION

\langan.com\data\PAR\data9\170529901\Project Data\_Discipline\GeotechnicahReports\Canal Bridge\Specifications\2020-9-1 -
316300 CFA Piles.doc
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lob: Wasatch Peaks Ranch Canal Bridge
Sheet No. 1 of 4

- Calculated by: JBG Date: 8/24/20
Klmley )» Horn Checked bz: a1 Date: W

Description: Bridge Geometry input

Vertical Curve Data
The roadway section which the canal bridge is on has a 2% vertical rise.

Station Elevation
PVC| 39463.59 4969.81  |[ft
PVI 40+47.48 4971.485 ft
PVT| 41431.37 4973.16 ft
L 167.78 ft a 0
G1 2.00% b 0.02
G2 2.00% c 4969.81
Bridge Geometry
skew; 56.2036 deg Beam 1 Offset -15.1250  |ft
Cross Slope| -0.02 ft/ft Beam 2 Offset -7.8750 ft
Haunch Thickness| 0.500 in Beam 3 Offset -0.6250 ft
Tapered Sole Plate 1.000 in Beam 4 Offset 6.6250 ft
Beam Depth 24.500 in Beam 5 Offset 13.8750 ft
Bearing Thickness 1.250 in Beam 6 Offset 21.1250 ft
Deck Thickness 8.000 in
Superstructure Depth 2938 ft
CLBentto CL Bent 55 ft
Beam Spacing 7.25 ft
Begin Bridge to CL Abut| 6.00 in Perp to CL Abut
CL Abut to CL Brg 6.00 in Perp to CL Abut
Approach Slab L 15.00 ft
Plan and Profile Data
Station X PGL Elevations
Begin Approach Slab]  39+58.39 -5.20 4969.71 Bridge Length 56.2033
Begin Bridge| 39+73.39 9.80 4970.01 Cl Bent to CL Bent 55.0000
CLAbut1| 39+73.99 10.40 4970.02 CL Brgto CL Brg 53.7967
CLBrg Abut 1 39+74.59 11.00 4970.03
CLBrg Abut 2 40+28.39 64.80 4971.11
CLAbut 2§ 40+28.99 65.40 4971.12
End Bridge] 40+29.59 66.00 4971.13
End Approach Slab]  40+44.59 81.00 4971.43
Beam Seat Elevations
Station X PGL Elevations Offset Top of Deck El.  Beam Seat El.
Abut 1 - Girder 1|  39+64.47 0.88 4969.83 -15.1250 4969.53 4966.59
Abut 1 - Girder 2 39+69.32 5.73 4969.92 -7.8750 4969.77 4966.83
Abut 1 - Girder 3 39+74.17 10.58 4970.02 -0.6250 4970.01 4967.07
Abut 1-Girder 4f  39+79.03 15.44 4970.12 6.6250 4969.99 4967.05
Abut 1 - Girder 5| 39+83.88 20.29 4970.22 13.8750 4969.94 4967.00
Abut 1 - Girder 6| 39+88.73 25.14 4970.31 21,1250 4969.89 4966.95
Abut 2 - Girder 1 40+18.27 54.68 4970.50 -15.1250 4970.60 4967.66
Abut 2 - Girder 2 40+23.12 59.53 4971.00 -7.8750 4970.84 4967.91
Abut 2 - Girder 3 40+27.97 64.38 4971.10 -0.6250 4971.09 4968.15
Abut 2 - Girder 4 40+32.82 69.23 4971.19 6.6250 4971.06 4968.12
Abut 2 - Girder 5 40+37.68 74.09 4971.29 13.8750 4971.01 4968.08
Abut 2 - Girder 6]  40+42.53 78.94 4971.39 21.1250 4970.97 4968.03
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Job: Wasatch Peaks Ranch Canal Bridge

Sheet No. 1 of 4
H Calculated by: 1BG Date: 8/24/20
Kl m Iey ») H 0 r n Checked by: ZAT Date: 8/27/20

Description: Bridge Geometry Input

Approach Slab Elevations

Station X PGL Elevations Offset Top of Deck El.
AS 1-Begin - Left} 39+46.34 -17.25 4969.47 -18.0000 4969.11
AS1-End-Leftf 39+61.34 -2.25 4969.77 -18.0000 4969.41
AS 1-Begin-Right| 39+74.45 10.86 4970.03 24.0000 4969.55
AS1-End-Right| 39+89.45 25.86 4970.33 24.0000 4969.85
AS 2 - Begin - Left| 40+17.55 53.96 4970.89 -18.0000 4970.53
AS 2-End-Left| 40+32.55 68.96 4971.19 -18.0000 4970.83
AS 2 - Begin - Right]  40+45.66 82.07 4971.45 24.0000 4970.97
AS2-End - Right] 40+60.66 97.07 4971.75 24.0000 4971.27
AS 1-ClLBeginf 39458.39 -5.2 4969.71 0.0000 4969.71
AS1-CLEnd] 39+73.99 10.40 4970.02 0.0000 4970.02
AS 2 - CL Begin 40+29.59 66.00 4971.13 0.0000 4971.13
AS2-CLEnd| 40+44.59 81.00 4971.43 0.0000 4971.43
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lob: Wasatch Peaks Ranch Canal Bridge

Sheet No. 2 of 4
K- l )) H Calculated by: 1BG Date: 8/24/20
Im ey ) Orn Checked by: ZAT Date: 8/27/20

Description: Screed Elevations

Beam 1 (bearing to bearing)

Points 4] 1 2 3 4 5 6

Stations 39+64.47 39+73.44 39+82.40 39491.37 40+00.33 40+08.30 40+18.27

PGL Elevations | 4969.53 4969.70 4969.88 4970.06 4970.24 4970.42 4970.60

Beam 2 (bearing to bearing)

Points 0 i 2 3 4 5 6

Stations 39+69.32 39+78.29 39+87.25 39+96.22 40+05.15 | 40+14.15 40+23.12

PGL Elevations | 4969.77 4969.95 4970.13 4970.31 4970.48 4970.66 4570.84

Beam 3 (bearing to bearing)

Points [} 1 2 3 4 5 6

Stations 39+74.17 39+83.14 39+492.11 40+01.07 40+10.04 40+19.01 40+27.97

PGL Elevations | 4970.01 4970.19 4970.37 4970.55 4970.73 497091 4971.09

Beam 4 (bearing to bearing)

Points 0 1 2 3 4 5 6

Stations 39+79.03 39+87.99 39+96.96 40+05.93 40+14.89 | 40+23.86 | 40+32.82

PGL Elevations | 4969.99 4970.17 4970.34 4970.52 4970.70 4970.88 4971.06

Beam 5 (bearing to bearing)

Points 0 1 2 3 4 5 6

Stations 39+83.88 39+92.85 40+01.81 40+10.78 40+19.75 40+28.71 40+37.68

PGL Elevations 4969.94 4970.12 4970.30 4970.48 4970.66 4970.83 4971.01

Beam 6 (bearing to bearing)

Points 0 1 2 3 4 5 6

Stations 39+88.73 38+97.70 40+06.67 40+15.63 40+24.60 | 40+33.56 40+42.53

PGL Elevations | 4970.04 4970.21 4970.39 4970.57 4970.75 4970.93 4971.11
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Job: Wasatch Peaks Ranch Canal Bridge

Sheet No. 3 of 4
. —_— _
K ml » H Calculated by: IBG Date:  8/24/20
I ey ) Orn Checked by: ZAT Date: 8/27/20

Description: Beam Seat and Cap Elevations

Abutment 1 Ex. Grade Elevation 4964.0 ft
Abutment 2 Ex. Grade Elevation 4964.0 ft

Beam Seat Elevations

Member Abutment 1 Abutment 2
Girder 1 4966.59 4967.66
Girder 2 4966.83 4967.91
Girder 3 4967.07 4968.15
Girder 4 4967.05 4968.12
Girder 5 4967.00 4968.08
Girder 6 4966.95 4968.03

Cap Elevations
Abutment 1 Abutment 2

Top of Cap 4966.59 4967.66
Min Cap Depth 4.00 4.00
Bottom of Cap 4962.59 4963.66
Below Ex. Grade 1.41 0.34

Pedestal Heights (ft)

Member Abutment 1 Abutment 2
Girder 1 0.00 0.00
Girder 2 0.24 0.24
Girder 3 0.48 0.48
Girder 4 0.46 0.46
Girder 5 0.41 0.41
Girder 6 0.37 0.37
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Date: | 8/26/2020 WBWCD Gateway Canal Crossing Bridge Girder Design W24x131_Two_Lane.lbsx

Time:| 3:45PM | Bentley LEAP Bridge Steel [AASHTO LRFD 8th Ed. with 2017 Interims] | v19.01.00.10

Support Reactions

Load Case: R L
Member l"Ol Location Beari_ng F X Fy F.z Mx My Mz
(fo) Location| (kip) (kip) (kip) (kip-ft) (kip-ft) (kip-ft)
Member 01 0.00 — 0.000 | 3.596 | 0.000 0.000 0.000 0.000
o 55.00 —~ | 0000 [ - -] 0000 | 0.000 0.000 0.000
o - 0.00 0.000 | -} 0.000 0.000 0.000 0.000
Member 02 55.00 — 0.000 | 3.596 | 0.000 0.000 0.000 0.000
' L 0.00 0.000 [.. | 0.000 0.000 0.000 0.000
Member 03 55.00 — 0.000 | 3.596 | 0.000 0.000 0.000 0.000
, ' 0.00 — o000 | | 0000 | 0000 0.000 0.000
Member 04 55.00 0.000 | 3.596 | 0.000 0.000 0.000 0.000
e 0.00 - 0.000 | - | 0000 0.000 0.000 0.000
Member 05 55.00 0.000 | 3.596 | 0.000 0.000 0.000 0.000
- 0.00 - 0.000 |- - { 0.000 0.000 0.000 0.000
Member 06 55.00 - 0.000 | 3.596 | 0.000 0.000 0.000 0.000
Load Case: . = S e
Member POI Location Beari‘ng F X Fy F:z Mx 'l.Vly l_Vlz
(ft) Location| (kip) (kip) (kip) (kip-ft) (kip-ft) (kip-ft)
Member 01 0.00 - 0.000 | 0.064 | 0.000 0.000 0.000 0.000
’ : 55.00 - 0.000 .- [ 0.000 0.000 0.000 0.000
Member 02 0.00 - 0.000 | 0.111 | 0.000 0.000 0.000 0.000
’ 55.00 — 0.000 |. .- 0.000 0.000 0.000 0.000
o 0.00 0.000 | "} 0.000 0.000 0.000 0.000
Member 03 55.00 - 0.000 | 0.127 | 0.000 0.000 0.000 0.000
: 0.00 —~ | o000 | {0000 | 0000 0.000 0.000
Member 04 55.00 0.000 | 0.127 | 0.000 0.000 0.000 0.000
) 0.00 - | 0000 [ | 0000 | o0.000 0.000 0.000
“Member 05 55.00 0.000 | 0.11L | 0.000 0.000 0.000 0.000
o . 0.00 — 0.000 | 1 0.000 0.000 0.000 0.000
Member 06 55.00 - 0.000 | 0.064 | 0.000 0.000 0.000 0.000
Load Case:  Stage 01 - Stage 01 - Self Weight Slab

/4
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Date: | 8/26/2020 WBWCD Gateway Canal Crossing Bridge Girder Design W24x131_Two_Lane.lbsx
Time:| 3:45PM | Bentley LEAP Bridge Steel [AASHTO LRFD 8th Ed. with 2017 Interims]} | v19.01.00.10
Member POI Location Beari.ng F.x F.y F.z Mx My Mz

(ft) Location| (kip) (kip) (kip) (kip-ft) (kip-ft) (kip-ft)
Member 01 0.00 — 0.000 | 18.039 | 0.000 0.000 0.000 0.000
Member 01 55.00 - 0.000 | 18.076 | 0.000 0.000 0.000 0.000
Member 02 0.00 - 0.000 | 19.667 | 0.000 0.000 0.000 0.000
Member 02 55.00 — 0.000 | 19.685 | 0.000 0.000 0.000 0.000
Member 03 0.00 - 0.000 | 20.024 | 0.000 0.000 0.000 0.000
Member 03 55.00 — 0.000 | 20.010 | 0.000 0.000 0.000 0.000
Member 04 0.00 - 0.000 | 20.010 | 0.000 0.000 0.000 0.000
Member 04 55.00 - 0.000 | 20.024 | 0.000 0.000 0.000 0.000
Member 05 0.00 - 0.000 | 19.685 | 0.000 0.000 0.000 0.000
Member 05 55.00 - 0.000 | 19.667 | 0.000 0.000 0.000 0.000
Member 06 0.00 - 0.000 | 18.076 | 0.000 0.000 0.000 0.000
Member 06 55.00 - 0.000 | 18.039 | 0.000 0.000 0.000 0.000
Load Case: L .
Member ‘POI Location Beari'ng F.x F'y [iz Mx My !Vlz_
(fo) Location| (kip) (kip) (kip) (kip-ft) (kip-ft) (kip-ft)
Member 01 0.00 — | 0.000 | 18.039 | 0.000 0.000 0.000 0.000
ool 5500 — o000 |- foooo | o000 | 0000 | 0000
Member 02 0.00 - 0.000 | 19.667 | 0.000 0.000 0.000 0.000
e 55.00 — | 0000 | | 0000 | 0000 0.000 0.000
| 0.00 — foo00 | - |oo00 | 0000 | 0000 | 0000
Member 03 55.00 - 0.000 | 20.010 } 0.000 0.000 0.000 0.000
Member 04 0.00 -- 0.000 | 20.010 | 0.000 0.000 0.000 0.000
' : 55.00 — | o000 |- | 0000 | 0.000 0.000 0.000
el 0.00 — | 0000 F | 0000 | 0.000 0.000 0.000
Member 05 55.00 - 0.000 | 19.667 -} 0.000 0.000 0.000 0.000
B 0.00 — | o0000 | - | 0000 | 0000 0.000 0.000
Member 06 55.00 - 0.000 | 18.039 | 0.000 0.000 0.000 0.000
Load Case: .-, . - - ——
Member POI Location Beari‘ng F'x Fy F.z Mx My Mz
(ft) Location| (kip) (kip) (kip) (kip-ft) (kip-ft) (kip-ft)
Member 01 0.00 — 0.000 7.407 0.000 0.000 0.000 0.000
Lo 55.00 ~ | 0000 ] 0000 | 0000 0.000 0.000
2/4
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Date: | 8/26/2020 WBWCD Gateway Canal Crossing Bridge Girder Design W24x131_Two_Lane.lbsx
Time:| 3:45PM | Bentley LEAP Bridge Steel [AASHTO LRFD 8th Ed. with 2017 Interims] | v19.01.00.10
Member POI Location Beari.ng F'x F.y F‘z Mx My Mz

(fo) Location| (kip) (kip) (kip) (kip-ft) (kip-ft) (kip-ft)
S 0.00 —-- 0.000 | ;’ ) 0.000 0.000 0.000 0.000
Member 02 55.00 -- 0.000 | 7.648 | 0.000 0.000 0.000 0.000
‘ » 0.00 — | 0000 |- 0.000 | 0.000 0.000 0.000
Member 03 55.00 — 0.000 7.671 0.000 0.000 0.000 0.000
Member 04 0.00 - 0.000 | 7.671 | 0.000 0.000 0.000 0.000
el 55.00 — foo00 | ] 0000 | 0000 0.000 0.000
Member 05 0.00 - 0.000 7.648 0.000 0.000 0.000 0.000
' o 55.00 ~ fo000 [ o000 | 0000 0.000 0.000
: o 0.00 - 0.000 | - "1 0.000 0.000 0.000 0.000
Member 06 55.00 - 0.000 7.407 0.000 0.000 0.000 0.000
Load Case: . - - . = S
Member POl Location Beari'ng ’ F.x F'y F‘z l.le My Mz
(fo) Location| (kip) (kip) (kip) (kip-ft) (kip-ft) (kip-ft)
Member 01 0.00 - 0.000 5.842 0.000 0.000 0.000 0.000
' 55.00 - 0.000 |- . 0.000 0.000 0.000 0.000
e 0.00 —~ |oo00 | - |ooo0 | 0000 0.000 0.000
Member 02 55.00 - 0.000 6.032 0.000 0.000 0.000 0.000
- 0.00 - 0.000 ‘ ‘1 0.000 0.000 0.000 0.000
Member 03 55.00 — 0.000 6.050 0.000 0.000 0.000 0.000
Member 04 0.00 —- 0.000 6.050 0.000 0.000 0.000 0.000
. ) 55.00 — 0.000 | "} 0.000 0.000 0.000 0.000
Member 05 0.00 —- 0.000 6.032 0.000 0.0600 0.000 0.000
55.00 -- 0.000 {- - 1 0.000 0.000 0.000 0.000
B o 0.00 — 0.000 } ;»' | 0.000 0.000 0.000 0.000
Member 06 55.00 - 0.000 5.842 0.000 0.000 0.000 0.000
Load Case: O . LT ;
Member POI Location Beari.ng F_x F‘y F.z Mx l.\'ly Mz
(ft) Location| (kip) (kip) (kip) (kip-ft) (kip-f1) (kip-ft)
Member 01 0.00 - 0.000 1.201 0.000 0.000 0.000 0.000
55.00 —- 0.000 ‘ ) 1 0.000 0.000 0.000 0.000
] 0.00 — loo0 | | 0000 | 0000 0.000 0.000
Member 02 55.00 - 0.000 1.240 0.000 0.000 0.000 0.000
3/4
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“POLM4P1-TB00 1377

Date: | 8/26/2020 WBWCD Gateway Canal Crossing Bridge Girder Design W24x131_Two_Lane.lbsx
Time:} 3:45PM | Bentley LEAP Bridge Steel [AASHTO LRFD 8th Ed. with 2017 Interims] | v19.01.00.10

Member POI Location Beari_ng F.x F.y F‘z Mx My {Vlz

(ft) Location| (kip) (kip) (kip) (kip-ft) (kip-ft) (kip-ft)

, 0.00 — | 0000 .. | 0000 0.000 0.000 0.000

Member 03 55.00 -- 0.000 | 1.244 | 0.000 0.000 0.000 0.000

Member 04 0.00 - 0.000 1.244 0.000 0.000 0.000 0.000

R 55.00 — [ 0000 | | 0000 [ 0.000 0.000 0.000

Member 05 0.00 —- 0.000 1.240 0.000 0.000 0.000 0.000

‘ 55.00 — o000 [ - | 0000 | 0000 0.000 0.000

L 0.00 0.000 | ' 0.000 0.000 0.000 0.000

Member 06 55.00 - 0.000 1.201 0.000 0.000 0.000 0.000

4/4
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x20-LM=41 06001 >7°

Date: | 8/26/2020 WBWCD Gateway Canal Crossing Bridge Girder Design W24x131_Two_Lane.lbsx

Time:| 4:15PM | Bentley LEAP Bridge Steel [AASHTO LRFD 8th Ed. with 2017 Interims] | v19.01.00.10

Support Reactions

Load Case: =
Member POl Loc. Max. poz. Max. poz. Max. poz. Max. poz. Max. poz. Max._poz
(ft) Fx (Kip) Fy (kip) Fz (kip) |Mx (kip-ft)| My (kip-ft) { Mz (kip-ft)
Member 01 0.00 0.000 21.804 0.000 0.000 0.000 0.000
AR 55.00 0000 |- - - 0000 0.000 0.000 0.000
Member 02 0.00 0.000 73.130 0.000 0.000 0.000 ©0.000
R S 55.00 0000 . | 0000 0.000 0.000 0.000
Member 03 0.00 0.000 34.990 0.000 0.000 0.000 0.000
R 55.00 0000 | .. | o000 0.000 0.000 0.000
Member 04 0.00 0.000 62518 0.000 0.000 0.000 0.000
: o 55.00 0000 F - - . 1 o0.000 0.000 0.000 0.000
S 0.00 0000 | . .| 0.000 0.000 0.000 0.000
Member 05 55.00 0.000 28.962 0.000 0.000 0.000 0.000
e 0.00 0000 [ .- ] 0000 0.000 0.000 0.000
Member 06 55.00 0.000 5.065 0.000 0.000 0.000 0.000
Member POI Loc. Max. neg. Max. neg. Max. neg. Max. eg. Manx. neg. Max. eg.
(f6) Fx(kip) | Fy(kip) | Fz(kip) |Mx (kip-ft)| My (kip-ft)| Mz (kip-ft)
Member 01 0.00 0.000 -1.753 0.000 0.000 0.000 0.000
Member 01 55.00 0.000 -5.354 0.000 0.000 0.000 0.000
Member 02 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 02 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 03 0.00 0.000 -0.785 0.000 0.000 0.000 0.000
Member 03 55.00 0.000 -0.460 0.000 0.000 0.000 0.000
Member 04 0.00 0.000 -0.016 0.000 0.000 0.000 0.000
Member 04 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 05 0.00 0.000 -0.154 0.000 0.000 0.000 0.000
Member 05 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 06 0.00 0.000 -5.355 0.000 0.000 0.000 0.000
Member 06 55.00 0.000 -1.776 0.000 0.000 0.000 0.000
Load Case;: e
Member POI Loc. Max. poz. Max. poz. Max. poz Max..poz. Max. poz. Max. poz.
(ft) Fx (kip) | Fy(kip) | Fz(kip) |Mx (kip-ft)|My (kip-ft)| Mz (kip-ft)

1/4
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2R 0:LM41-0600 1357

Date: | 8/26/2020 WBWCD Gateway Canal Crossing Bridge Girder Design W24x13 l_T\»/o_Lane.lbsx
Time:| 4:15PM | Bentley LEAP Bridge Steel [AASHTO LRFD 8th Ed. with 2017 Interims] | v19.01.00.10
Member POI Loc. Max, poz. Max. poz. Max. poz. Max. poz. Max, poz. Max. poz
(ft) Fx (kip) Fy (kip) Fz (kip) |Mx (kip-ft)| My (kip-ft) | Mz (kip-ft)
Member 01 0.00 0.000 6.957 0.000 0.000 0.000 0.000
o 55.00 0000 | | 0000 0.000 0.000 0.000
Member 02 0.00 0.000 37.241 0.000 0.000 0.000 0.000
o ‘ 55.00 0000 | | 0000 0.000 0.000 0.000
R 0.00 0000 | -0 | 0000 0.000 0.000 0.000
~ Member '0-3 55.00 0.000 10.194 0.000 0.000 0.000 0.000
Member 04 0.00 0.000 30.865 0.000 0.000 0.000 0.000
55.00 0000 | o 0.000 0.000 0.000 0.000
o 0.00 0000 |- o 1 0.000 0.000 0.000 0.000
Meraber 05 55.00 0.000 13.199 0.000 0.000 0.000 0.000
; _ . ‘; 0.00 0.000 R o : 0.000 0.000 0.000 0.000
Member 06 55.00 0.000 1.420 0.000 0.000 0.000 0.000
Member POI Loc. Max. neg. Max. neg. Max. neg. Max. neg. Max..neg. Max. Reg.
(ft) Fx (kip) Fy (kip) Fz(kip) |Mx (kip-ft) | My (kip-ft) | Mz (kip-ft)
Member 01 0.00 0.000 -0.715 0.000 0.000 0.000 0.000
Member 01 55.00 0.000 -2.080 0.000 0.000 0.000 0.000
Member 02 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 02 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 03 0.00 0.000 -0.795 0.000 0.000 0.000 0.000
Member 03 55.00 0.000 -0.329 0.000 0.000 0.000 0.000
Member 04 0.00 0.000 -0.003 | 0.000 0.000 0.000 0.000
Member 04 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 05 0.00 0.000 -0.027 0.000 0.000 0.000 0.000
Member 05 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 06 0.00 0.000 -1.697 0.000 0.000 0.000 0.000
Member 06 55.00 0.000 -0.684 0.000 0.000 0.000 0.000
Load Case:  HL-93 (Deflection per AASHTO)
Member POI Loc. Max. poz. Max. poz. Max. poz. Max..poz. Max. poz. Max. poz.
(ft) Fx (kip) Fy (kip) Fz (kip) |Mx (kip-ft)| My (kip-ft)| Mz (kip-ft),
Member 01 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 01 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 02 0.00 0.000 0.000 0.000 0.000 0.000 0.000
2/4
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£20sLM#41 0600 1400

Date: | 8/26/2020 WBWCD Gateway Canal Crossing Bridge Girder Design W24x131_Two_Lane.lbsx

Time:| 4:15PM | Bentley LEAP Bridge Steel [AASHTO LRFD 8th Ed. with 2017 Interims] | v19.01.00.10

POI Loc. Max. poz. | Max. poz. | Max. poz. | Max. poz. | Max. poz. | Max. poz.

Member (ft) Fx(kip) | Fy(kip) | Fz(kip) |Mx (kip-ft)| My (kip-ft)| Mz (kip-ft)
Member 02 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 03 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 03 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 04 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 04 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 05 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 05 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 06 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 06 55.00 0.000 0.000 0.000 0.000 0.000 0.000

Member POI Loc. Max. neg. Max. neg. Max. neg. Max. neg. Max.‘neg. Max. neg.

(ft) Fx (kip) Fy (kip) Fz (kip) |Mx (kip-ft)| My (kip-ft) | Mz (kip-ft)
Member 01 0.00 -1010.101 | -1010.101 | -1010.101 } -1010.101 | -1010.101 | -1010.101
Member 01 55.00 -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101
Member 02 0.00 -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101
Member 02 55.00 -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101
Member 03 0.00 -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101
Member 03 55.00 -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101
Member 04 0.00 -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101
Member 04 55.00 -1010.101 | -1010.101 | -1010.101 | -1010.101 § -1010.101 { -1010.101
Member 05 0.00 -1010.101 | -1010.101 | -1010.10t | -1010.101 | -1010.101 | -1010.101
Member 05 55.00 -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101
Member 06 0.00 -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101 | -1010.101
Member 06 55.00 -1010.101 | -1010.101 } -1010.101 | -1010.101 | -1010.101 | -1010.101
Load Case:

Member POI Loc. Max. poz. | Max. poz. | Max. poz. | Max. pez. [ Max. poz. | Max. poz

(f6) Fx (kip) Fy (kip) Fz (kip) |Mx (kip-ft) | My (kip-ft) | Mz (kip-ft)
Member 01 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 01 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 02 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 02 55.00 0.000 0.000 0.000 0.000 0.000 0.000
IR 0.00 0000 | | 0000 0.000 0.000 0.000
Member 03 55.00 ° 0.000 0.001 0.000 0.000 0.000 0.000
304
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«R 0L M1 -GG00 1401

Date: | 8/26/2020 WBWCD Gateway Canal Crossing Bridge Girder Design W24x131_Two_Lane.lbsx

Time:| 4:15PM | Bentley LEAP Bridge Steel [AASHTO LRFD 8th Ed. with 2017 Interims] | v19.01.00.10

Member POI Loc. Max. poz. Max. poz. Max. poz. Max. poz. Max, poz. Max..poz.
(ft) Fx (kip) Fy (kip) Fz (kip) |Mx (kip-fe)| My (kip-ft) | Mz (kip-ft)

Member 04 0.00 0.000 0.444 0.000 0.000 0.000 0.000
o 55.00 0.000 |- ‘ » 0.000 0.000 0.000 0.000
Member 05 0.00 0.000 1.269 0.000 0.000 0.000 0.000
' ‘ 55.00 0000 || 0000 0.000 0.000 0.000
SR 0.00 0000 | .| 0000 0.000 0.000 0.000
Member 06 55.00 0.000 7.661 0.000 0.000 0.000 0.000

Member POI Loc. Max. neg. Max. neg. Max. neg. Max, Deg. Max. neg. Max. Teg.

(ft) Fx (kip) Fy (kip) Fz (kip) |Mx (kip-ft)| My (kip-ft) | Mz (kip-ft)

Member 01 0.00 0.000 -0.124 0.000 0.000 0.000 0.000
Member 01 55.00 0.000 -0.243 0.000 0.000 0.000 0.000
Member 02 0.00 0.000 -0.099 0.000 0.000 0.000 0.000
Member 02 55.00 0.000 -0.306 0.000 0.000 0.000 0.000
Member 03 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 03 55.00 0.000 -0.314 0.000 0.000 0.000 0.000
Member 04 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 04 55.00 0.000 -0.006 0.000 0.000 0.000 0.000
Member 05 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 05 55.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 06 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Member 06 55.00 0.000 0.000 0.000 0.000 0.000 0.000

4/4
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et 20-EM47-0600°-

SEISMIC ANALYSIS
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Backwall and Finwall Passive Pressure
AASHTO Guide Specifications for LRFD Seismic Bridge Design
Wasatch Peaks Canal Bridge

Backwall

Fw

Keffl

Dest

Kad:ual

Klong
Fabut
pactual

Pactual

Check

Finwall

7|ft
50.66|ft

4.67 |ksf

1654.931]kip

656.72]kip/in

2.52(in

o
w

656.71|kip/in
808.7|kip/in

382.4|kip

310.5|kip

0.88|ksf

et ZOTENREATF0600°

Height of Backwall
Width of Backwall

Passive lateral earth pressure behind backwall
(AASHTO 5.2.3.3.1; Cohesionless nonplastic backfill)

Passive Capacity (AASHTO Eq. 5.2.3.3-1)

AASHTO LRFD Bridge Design Specifications Table
C3.11.1-1

AASHTO Eq. 5.2.3.3.2-1

Backwall stiffness used for analysis
Local longituidal abutment stiffness

Total abutment force from analysis
Passive capacity

Passive lateral earth pressure behind backwall

Backwall Stiffness OK |

5.5|ft
4.00|ft
6.00jeach

3.67|ksf

80.67|kip

Height of Finwall
Width of Finwall

Number of Finwalls

Passive lateral earth pressure behind finwalls
(AASHTO 5.2.3.3.1; Cohesionless nonplastic backfill)

Passive Capacity (AASHTO Eq. 5.2.3.3-1)
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Deff

Kactual

Ktrans

|:abut

Pactual

Pactuat

Check

244 .44 kip/in

0.33|in

o
W

215]kip/in
244 .44 kip/in

382.4/kip

336.3|kip

2.55]ksf

et ROEM41-080005

AASHTO LRFD Bridge Design Specifications Table
C3.11.1-1

AASHTO Eq. 5.2.3.3.2-1

Finwalls stiffness used for analysis

Local Transverse abutment stiffness
Total finwall force from analysis
Passive capacity

Passive lateral earth pressure behind finwalls

Backwall Stiffness OK |
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ot POEM4F0800°5

Structure Stiffness
AASHTO Guide Specifications for LRFD Seismic Bridge Design
Wasatch Peaks Canal Bridge

Notes:

1) Assume only contributions to structure stiffness are abutment drilled shafts and backwall passive
pressure. v

2) Assume abutment piles have free-head condition in local longitudinal direction and fixed-head
condition in local transverse direction.

3) Drilled Shaft Stiffness from L-Pile Analysis. See Appendix A for L-Pile Analyses.

4) Assume only one backwall engaged for passive pressure resistance at any given time.

Drilled Shaft Stiffness
Assume drilled shaft size and configuration consistant between both abutments.
Drilled shafts are continuous flight auger.

No.Piles| 6]

Kpiledong 76.00]kip/in Total longitudinal pile stiffness per bent

Kpite-trans 104.00]kip/in Total transverse pile stiffness per bent

Total Stiffness

Local Longitudinal

Drilled Shafts 152.00{kip/in
Backwall 656.71]kip/in (See "Backwall Stiffness Calculation)
Total 808.71|kip/in

Local Transverse

Piles 208.00]kip/in
Finwall 215.00]kip/in
Total 423.00]kip/in

Coordinate Transformation

Skew 33.7964|degrees

L T
L 808.71 0.00 X 0.831 -0.556 _ 672.05 -449.84
T 0.00 423.00 0.556 0.831 - 235.29 351.52
Local Transformation Matrix Global
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et 2OEN4+-0600°7

Equivalent Static Analysis (AASHTO 5.4.2)
AASHTO Guide Specifications for LRFD Seismic Bridge Design

Wasatch Peaks Canal Bridge

Structure (Global) Stiffness Matrix

Llong Trans Long Trans
K= 672.05 -449.84 s 0.0010 0.0013
235.29 351.52 - -0.0007 0.0020

Longitudinal Analysis

po 1{kip/in Assumed equally distrubuted load
L 660{in Length of bridge
w(x) 1.4511kip/in Weight of superstructure per foot (1.0DC + 1.0DW)
K (in/kip) F (kip) A (in)

0.0010 0.0013 X 660 B 0.678

-0.0007 0.0020 0 -0.454
K= 973.15|kip/in Effective lateral bridge stiffness - AASHTO Eq. C5.4.2-1
W= 957.66|kip Total weight of structure - AASHTO Eq. C5.4.2-2

T, = sec Long. Period of the bridge - AASHTO Eq. C5.4.2-3
S, = 0.481|g Design response spectral acceleration coefficient from RSP

pe = 0.697]kip/in Equivalent uniform static lateral seismic load - AASHTO Eq. C5.4.2-4
Pe = 460.2|kip Total longitudinai seismic force (global)

A= 0.47{in Total longitudinal displacement

Peiong = 382.4]kip Total longitudinal seismic force (local)

Peirans = 256.0|kip Total transvsere seismic force (local)

Transverse Analysis

po 1]kip/in
L 660]in
wi(x) 1.451|kip/in
K™ (in/kip) F (kip) A (in)
0.0010 0.0013 X 0 - 0.868
-0.0007 0.0020 660 1.297
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Pelong =

Peyrans =

509.01

957.66

kip/in
kip

omdls
T

392.3

0.52

218.2

326.0

kip
in

kip
kip

i 20ckM41-060002

Effective lateral bridge stiffness - AASHTO Eq. €5.4.2-1
Total weight of structure - AASHTO Eq. C5.4.2-2

Trans. Period of the bridge - AASHTO Eq. C5.4.2-3
Acceleration should not be taken less than A

Equivalent uniform static lateral seismic load - AASHTO Eq. €5.4.2-4

Total transverse seismic force
Total transverse displacement

Total longitudinal seismic force (local)

Total transvsere seismic force (local)
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FOUNDATION LOADS
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Kimley»Horn

i POENRAT0B00O

Project No.: 096360005

Job: Wasatch Peaks Ranch Canal Bridge Designed by: JBG Date: 08/24/2020
Subject: Foundation Loads Checked by: ZAT Date; 08/24/2020
Foundation Loads
Define Geometry:
Skew,= 56.2036deg Skew of abutment
Lgpan = 56ft + 2in + -%‘in Length of span (CL Abut to CL Abut)
ws",mk = 42ft Widih of bridge deck
Wgide = STt Sidewalk Width
Whroad := 33t + 2in Roadway Width
Wapye = 3ft Width of abutment
Hypu = 7.60ft Height of abutment (includes backwall and cap; max. used)
Loy == 50ft + 6in + —l7gin Length of abutment
Lapp,lab = 15ft Length of approach slab
ThiCkappsiab =1t + lin Thickness of approach slab
Lowi= 12251 Length of wingwalls (based on end bent 2 - worst case)
wa.beg = 6431t Height of wingwalls at abutment face (based on end bent 2 - worst case)
Hyweng = 2ft Height of wingwalls at end
Thick,,,, == 12in Thickness of wingwalls
Npeams = 6 Number of girders
Ngpatts = 6 Number of drilled shafts
Spay,, = 7.25ft Girder spacing
Aparaper = 3.79ft2 Area of parapet on approach slab
Heyi o= 15in Height of Curb
Weury = 12in Widthof Curb
Define Material Property:
w, = 150pcf Unit weight of reinforced concrete
Page 1/4
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Loads:
Lane = 0.64klf

PedLive = 0.075ksf
Fencey, := 0.02kif
Wiruckaxlel = 8Kip
Wiruckaxte2 = 32Kip

Distyyer = 14ft
Distyep = 141t
Wiandemaxle = 25Kip

DiSttandemaxle = 4ft

Design lane load [AASHTO 3.6.1.2.4]
Pedestrian Live Loading [AASHTO 3.6.1.6}
Chainlink Fence Weight

Design truck axle load [AASHTO 3.6.1.2.2]
Design truck axle load [AASHTO 3.6.1.2.2]
Trick axk-o-axk spacing 1

Truck axk--axk spaing 2

Tandem axle load [AASHTO 3.6.1.2.2]

Tandem axle-to-axle spacing

et ZOEN4P-0600' 1

Nianes = 2 Number of design lanes
MPF = 1.0 Multiple presence factor [AASHTO Table 3.6.1.1.2-1]
BM,,, pc = 31.050kip Beam reaction (DC)
BM, pw = 7.953kip Beam reaction (DW)

Load Factors:
DCgq =125 DC-Strength| DC,, = 1.0 DC-Servicel
DW= 1.5 DW - Strengh | DW= 1.0 DW - Service |
LLg:= 175 LL- Strengthl LLg =10  LL- Servicel
EE; = 1.0 EE - Extreme Event |

Vertical Loads

Dead Loads (Unfactored DC):
Weight of Abutment:

Wiy ©= (Wabut Habur Labu ) “We

Weight of Approach Slab:

Note: Assuming halt of approach slab weight is supported by end bent.

Wtappslab =05 Lappslab'ThiCkappslab' Wspan'wc

Weight of Parapets on Approach Slab:

Wtpampet =05 Lalppslab : Aparapel "W

Weight of Wingwalls:

Whyw = 0'5'(wa.end + wa.beg)'(wa

Wap
2 )»Thickww~wc

- sin(skew)

Exhibit J

Wiy = 172.83-kip

Whappslab = 51.19-kip

Wilharaper = 4.26-kip
wt,\, = 5.46-kip
Page 2/4
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Weight of Fence and Curb on Approach Slab:
Note: Assuming half of fence and curb weight is supported by end bent.

2 ~
Acu = Heure Weurp = 125 ft7 Cross Area of Curb
Wieurp = AcurpWe = 0.19-klif Curb Weight per ft

Wiience = Wiy, + Fencew = 0.21-kIf  Weight of Curb and Fence

Whoe'= 0-5-Lappsiab Whience = 1.56-kip Wiy = 1.56-kip
Total DC Dead Load Reaction:

Wipe = Whapyr + Whappslab + Noeams'BMpxn.pC + 2 Wiy + 2 Whpapaper + Wleyp wipc = 431.33-kip

Dead Loads (Unfactored DW):
Total DW Dead Load Reaction:

Wipw = Npeams'BMexn pw wipy = 47.72-kip

Live Loads (Unfactored):
Truck Loading

Note: Calculation below assumes back axle of design truck or tandem are directly over end bent.

eruckaxleZ'Lspan + WtruckaxleZ'(Lspan - DlStaxlel) Wmndemaxle' Lspan

— . + Wtruckaxlel '(Lspan -2 DiStaxIel) + Wlandemaxle'(l-‘span - DiSttandemaxle)
WHL L abut = NianesMPF-{ ma ’

Lspan Lspan

+ Lane-0.5L;q,

W | abue = 156.06-Kip

“’tl,l,.appslab = La“e'Lappslab'O'S'NIanes'l\/”’F WtLL.appslab = 96k|p
PED Loading
WPed = WSide'PedLive =0.38-klf Sidewalk Pedestrian Live boadmg

I-'span Lappslab " . . . . A X
Wipeg = Wpeg: S + _.___2 = 13.35-kip Total Pedestrian Live Loading Wtpeg = 13.35-kip
Total Live Load Reaction:
Wi = WH L abut T WELL appstab T Wlped = 179.01-kip wty . = 179.01-kip

Vertical Drilled Shaft Reactions:

Totalyep s = DCoir Wipe + DW g Wipw + LLgr Wiy | Total abutment strength reaction Total e o, = 924.02-kif
TOtalverLstr . . -
Shaftyen s = ————— Strength reaction per piie Shaftyey s = 154~qu
Nshaﬁs
Total ey ser = DCoop Wipe + DWorWipw + LLg-wty  Total abutment service reaction Total e ser = 658.06-ki
Page 3/4
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TOtalvert.ser

Shaflyeq ser =
Nshaﬁs
Totalven‘ee = EEIMDC + EErWtDW
Total ey ee
Shaft,eree = ————
Nshaﬁs

Vertical Drilled Shaft Resistance:

Shafty, os := 155kip
Shaft, s := 110kip
Shaft,. . := 110kip

Check:
Check, = |"OK"
"NG"
Check, .= }|"OK"
"NG"
Check; := |"OK"
ivNGn

if Shafly es > Shaftyensy = "OK"

otherwise

lf Shaﬁser.res > Shaﬂven.ser = "OK"

otherwise

if Shafl,q e > Shaft,eqee = "OK"

otherwise

et 20=kM4P-0600' >

Service reaction per pile lShaﬁVmser = 109.68-kij
Total abutment extreme event Total e e = 479.05-kip
reaction

Extreme Event reaction Shaft, er . = 79.84-kigf
per pile

Axial Compressive Strength Resistance
Axial Compressive Service Resistance

Axial Compressive Extreme Event Resistance

Page 4/4
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10of 6

Kimley»Horn

Project: WASATCH PEAKS RANCH Subject: ABUTMENT CAP DESIGN
Designed by: CHG Date: 08/27/20 Checkedby: ZAT  Date: §/29/20
[¥] Table of Contents

[»} Defined Units
[»] Defined Function (GetRebarProp)

Geometry

hegp = 4ft + Oin abutment cap height
Weap = 3ft + Oin abutment cap width
spaps := 8ft + 9in drilled shaftspacing

distance from top of abutment capto

Ocap.app = 2ft + Oin bottom of approach slab

Cracking Moment

The girders are located directly above the drilled shafts, minimizing the amount of flexure expected inthe cap due to
loads transferred through the superstructure. Cracking moment is expected to control the required reinforcing inthe

section.

s [ ]
C

M, = 73-[(71- f, + Y2 frpe ) Sc — Myne: (S— - 1)} AASHTOEq.56.3.31
nc

where:

M, =cracking moment

f, =modulus of rupture of concrete per AASHT05.4.2.6

fepe =compressive stress in concrete due to effective prestress forces only (after allowance for all prestress losses)at

extreme fiber of section where tensile stress is caused by externally applied loads
Mgnc  =total unfactored dead load moment acting an the monolithic or noncomposite section

Se = section modulus for the extreme fiber of the composite section where tensile stress is caused by extermally
appliedloads
Snc =section modulus for the extreme fiber of the monoalithic or noncomposite section where tensile stress is caused

by externally applied loads

The terms related to any prestress reinforcement and unfactored dead load moment are zero. The cracking moment
will be different for the reinforcement along edges of the capvs. the reinforcement along the top and bottom.

Front and Back Face Horizontals

1
Scapy ©= —6— . hcap-wcap2 = 10368.00~in3
~i = 1.60 = 1,60 (for other concrete structures)
~3 = 0.67 =0.67 (for AST M A615 Grade 60 reinforcement)
f'c:= 4ksi compressive strength of concrete
X := 1.00 concrete densitym odification factor

(= 1.00for normal weight concrete)

\Wkimley-horn.com\mt_sic1\SLC_CiviN096360005 -
WEPR - Abutment Cap.xmcd
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20f6
f, == 0.24-X-~ff'c-ksi = 0.48-ksi modulus of rupture of concrete

Mery = V3 (V1 fr) - Scapy = 444.58- kip- ft

Determine the factored capacity of the section using AASHTO Eq. 5.6.3.2.2-1:

[ ]

O M, 1= g Ag-f,- (d - 'g') (AASHTOEq.5.63.2.2-1)
Where:
M, = nominal resistance
A;=area of nonprestressed tension reinforcement | in 2)
f, =stress inthe mild steel tension reinforcement at nominal flexural resistance {ksi), as specifiedin AASTHO5.7.2.1
d, =distance from extreme compression fiber to the centroid of nonprestressed tensile reinforcement { in)
a=c- Bll =depth of the equivalent stress block { in)

¢ = distance from extreme compression fiber to the neutral axis assuming the tendon prestressing steel has yielded,
given by AASHTO Eq. 5.7.3.1.24(in)

(31 = stress block factor specifiedin AASHT05.7.2.2

barM.pos.y =8 flexure bardes igration
diaM.'pDS.v =1-in flexure bardiameter
Abar.M.pos.y = 0.790- inz flexure bararea
SPapary = 12in flexure barspacing
[hesp — (4in]]
Nbary := Ceill =———= ,1/ +1=5
SPApary
. L2
A heam.pos.y “= Mbary’ AbarM.posy = 3.95-in
f, := 60ksi
&= 0.90
diap pos.
dy = Wegp — (2in) — %1 =33.5-in
As‘beam.pos.y' fy —1.452-in

ay =
0.85-f'c- heyp

a
Y .
oMy = P As beam.pos.y " '(dy - ? =582.56-kip - ft

checkpery == | "OK" if  dMy 2 M,
"NG" otherwise
OM,,, = 582.556-kip-ft M, = 444.58-kip-ft checky ¢y = "OK"

\kimley-horn.com\mt_slc1\SLC_CiviN0$6360005 -
WPR - Abutment Cap.xmed
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Topand Bottom Longitudinal Bars 3of6

1
Seapx = Weap hcap2 = 13824.00-in°

’ngz 0.24- X~/ f'c-ksi = 0.48-ksi modulus of rupture of concrete

Mers = Y3+ (V1- fr)- Scap.x = 592.773 kip- ft

Determine the factored capacity of the section using AASHTO Eq. 5.6.3.2.2-1:

[ ]

b M, = O Ag- 1y (d - %) (AASHTOEq.5.63.2.2-1)
Where:
M,,=nominal resistance
Ag=area of nonprestressed tension reinforcement i in 2)
f, = stress in the mild steel tension reinforcement at nominal flexural resistance (ksi), as specifiedin AASTHO 5.7.2.1
d =distance from extreme compression fiber to the centroid of nonprestressed tensile reinforcement | in)
a:=c- Bll =depth of the equivalent stress block{in)

c=distance from extreme compression fiber to the neutral axis assuming the tendon prestressing steel has yielded,
givenby AASHTO Eq. 5.7.3.1.2-4(in)

{3, = stress block factor specifiedin AASHTO 5.7.2.2

bary posx = 8 flexure ke rdes ig ration
diag posx = 1-in flexure ta rdiameter
Agarposx = 0.790-in’ flexure tararea
SPaparx = 12in flexure barspacing
Wean = (4in)
Nparx == Ceil [ s _] J1(+1=4
SP3bar.x

.2
A beam.pos.x ‘= Nbarx’ AbarM.posx = 3-16-in

diaM.pos.x

dy = heap — (2in) - — =455
As beam.pos.x

a, = R Y = 1.549:in
0.85-f'c-Weyp

a, _
OM = bp As.beam.pos.x : fy' (dx - ;) = 636-kip-ft

checkporx == | "OK" i &M, =M,
"NG" otherwise
OM,, = 635.996-kip-ft M¢,x = 592,773 - kip- ft checky ¢ x = "OK"

\kimley-horn.comimt_slc1\SLC_CiviN086360005 - ’
WPR - Abutment Cap.xmcd
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Check Bending Between Drilled Shafts Due to Passive Pressure

The capis expected to experience flexure during a seismic event due to passive pressure engaged by movement intothe
soil behind the cap. This pressure is approximated below. Note that the factor of 2 applied is per UDOT

recommendati ons.

2 kip
Ppi= (2)(;)-(%, + dcap,app).(—;) =8 ksf

ft

"YEQ = 1.00

[[Pp' (hcap + dcap.app):l . SpaDSZ:I

8

Mp, = Yeq

checky ppy = | "OK" if M, 2 Mp,

"NG" otherwise

OM,, =582.556-kip-ft Mp, = 459.375- kip- ft

= 459.375-kip-ft

ioad factorfor earthquake load

checky pp.y = "OK"

Check Vertical Reinforcement for Bending Due to Seismic

Passive pressure forces and drilled shaft reactions due to seismic loading on the abutment will cause bending in the
vertical abutment bars. This checkis to ensure the bending can be resisted elasically. Passive pressure force was
conservatively assumed as fulled mokilized. Drilled shaft reaction corresponds to 1/2" of longitudinal seismic
movement per the Equivalent Static Analysis. Flexural tension at the backface controls byinspection. Conservatively

used the same bars on the frontface and backface.

P, = 8ksf

V, = 38kip

Xarm = heap = 41t

Wistributed = 2 Neap = 8 ft
Xarm .

Mbending = Vy- Xgm + Pp'Xarm'wdistr‘lbuted' 5 = 664 kip - ft
barytyer == 6
diabf_ven =0.75in

.2
Apar.bf.vert = 0.440in
$Payfvert = 8in

Noar bf.vert -= 11

A
A beam.bfvert = Nbar.bf.vert Abar.bfvert = 4.84-1n

diabf‘vert

dbfyert = Weap — (2in) — =33.625-in

Uniform Passive Pressure force (Conservative)
Drilled Shaft Reaction Due to Longitudinal Seismic

Movement (From L-Pite analysis , See Appendix A of
Calcs)

Moment arm from bottom ofabutment toGirder
llSupmll

Width of distribution of point load assuming a 45 deg
angle tothe Abutment height

Bending Moment

flexure bardes ig nation
flexure ba rdiameter
flexure bararea

flexure bars pacing

40f 6

\Kkimley-horn.com\mt_slc1\SLC_Civil\096360005 -

WPR - Abutment Cap.xmcd
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As beam.bf.vert’ fy 50f6

ay = =0.89in
vert 0.85-f'c- Wyistributed

Jpf.vert

OMn bt vert = d)f'As.beam.bf.vert'fy'(dbf.vert - ) =722.66-kip-ft

checky prvert = | "OK" if  OMp bt yert 2 Mpending

"NG" otherwise

OMp brvert = 722.664-Kip-ft % Mpenging = 664-kip-ft checky b vert = "OK"

Proportion Crack Control Reinforcement

To satisfy the crack control reinforcement requirement perAASHTO 5.8.2.6, the reinforcemert in the vertical and
horizontal direction shall satisfy the following:

| ]
* >0.003 AASHTO E.58.2.61
w' Sy
A, .
> 0.003 AASHTO Eq.58.2.6:2
w' Sh

Ap=total area of horizontal crack control reinforcement within spacing sy,
A, =total area of vertical crack control reinforcement within spacing s,
b,,=width of member's web

Sy » S =spacing of vertical and horizontal crack cortrol reinforcement, respectively

bary =6

Ny leg = 2

Nyset = 1

bary temp == bary = 6 stirrup bar designation

diay temp = 0.75-in stirrup bar diameter

Apar.vtemp = 0.440- in’ strirrup bar area

Ny.leg.temp = Ny leg = 2 single or double leg stirrup designation
Ny set.temp *= Myset = 1 number of stirrups per placement

l"‘V.Ieg.l:emp' r'V.set.temp 'Abar.V.temp

s =
v1emp 0.003- Wy
Sv.temp = 8.148-in minimum stirrup spacing required
bary, temp == 8 stirrup bar designation

\\kimley-horn.com\mt_slc1\SLC_CiviN096360005 -
WPR - Abutment Cap.xmcd
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. . . . 6of 6
diap temp = 1-in stirrup bar diameter
_ 2 irunba
Abar.htemp = 0.790-in strirrup bar area
Nhset.temp = 3 number of bars per row

r'h.set:.temp'Ahar.hiemp 21.944.-j
Sh.temp ‘= =21.944.in
eme 0.003 Wy,

\kimiey-horn.comimt_slc1\SLC_Civil\096360005 -
WPR - Abutment Cap.xmcd
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DRILLED SHAFT DESIGN
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Project Name: Wasatch Peaks Ranch
Subject: Drilled Shaft Section Properties
Structure: Canal Bridge

Property

1. Material

Concrete

fc'

Ec

Poisson's Ratio
Weight Density
Nonlinear Property

Rebar

fy
Es

Nonlinear Property

2. Section

As

I. General
Area
Shear Area (y)
Shear Area (z)
Ixx
lyy
lzz
Centroid (y)
Centroid (z)

™ POENATVB06°

Comp By: DML
Date: 08/28/2020

ChicBy: 24T Kimley»Horn

Date: 08/29/2020

Grade C4000

4.00 kip/in?

0.00 Kip/in?

0.20

0.00 kip/in®
Whitney Rectangular
Grade 60

60.00 kip/in?

29000.00 kip/in?

Elastic-Only

5.53 in?

450.0960765 in?
386.228987 in?
386.2287969 in?
32242.8707 in*
16121.40311 in*
16121.40311 in*
11.999999 in
11.999999 in
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Project Name: Wasatch Peaks Ranch Comp By: DML
Subject: Drilied Shaft Section Properties Date: 08/28/2020 = I
Structure: Canal Bridge Chk By: ZAT Klm ey ») H Orn

Date: 08/29/2020

II. Section Modulus

Section Modulus (Top) 1343.450259 in®
Section Modulus (Bottom) 1343.450259 in®
Section Modulus (Right) 1343.450259 in®
Section Modulus (Left) 1343.450259 in®

I0. Principal Properties

Principal Angle 0-°
lyy' 16121.40311 in*
1zz' 16121.40311 in*

IV. Plastic Properties
Plastic Modulus (Major axis) 2286.498531 in®
Plastic Modulus (Minor axis) 2286.498531 in®

3. Design Load Combination

No | Name | Pu(kip) |My(kipxin)| Mz(kipxin)| Vy(kip) & Vz(kip) = T(kipxin)
1 Seismic 1 110.00  3000.00 540.00 0.00 0.00 0.00
2 Seismic2 110.00  900.00  1800.00 0.00 0.00 0.00
3 Strength 1 155.00 0.00  1800.00 0.00 0.00 0.00
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Comp By: DML

Project Name: Wasatch Peaks Ranch
Subject: Dri Shaft P-M Curve te: .
Strl.:cture:l;ligi:l Bridge > Ceh: ilyzszl:‘:')zo KI m Iey ») Horn
Date: 08/29/2020
P-M Curve
Mode Load Combination = Seismic 1 .
Checking Ratio = 0.970 (Keep M/P Constant)
2000 P (KiD) Pu(kip). | Mn(kipxin)
Theta=10.20Deg. 1365.903 0.000
1750 T A1 0909 1145.170 1815.420
T ‘ 1089.889 2166.631
i T 1032.383 2485.345
1250 e . 971.338 2777.294
oo Max DeSlgn A’“M\ng R 4\\' ] 908.970 3029.107 |
~ \ 846.717 3232.288
750 \ . 782490 3396.205
500 R R | 719564 3518.640
) S , 656.579 . 3608.404
250 o 596.914 3661.584
06 ) W«i) M (idpi 539.387 3687.315
i 493477 3692.347
250| T 442614 3685.279
0], 387.912 3702.877
o Q Q Q 331.037 3672.237
5 8 88§88 8 8 g 265604 3584.358
195.860 | 3436.209
- 114.030 | 3146.948
1 26.825 2625.157
 64.784 2018.559
-157.999  1317.312 |
~ -240.505 618.501
-277.497 237.528
-298.620 - 0.000
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Project Name: Wasatch Peaks Ranch Comp By: DML
ject: Dri ft P-M Curvi Date: 08/28/2020 -
st Conl g ok by AT Kimley»Horn
Date: 08/29/2020
P-M Curve
Mode Load Combination = Seismic 2
Checking Ratio = 0.593 (Keep M/P Constant) ‘
P (kip) Pu(kip) Mn(kipxin)
20001 Thstizg.ggg. 1365.903 0.000
1750 T~ v - : 1146.300 1805.235
T RarF0.593 1091.771 2155.909
et T 1032.956 2486.447
1250 NB;B;\\ 1063 T 972.863 2773.616
000 sign AetFore: N 909.999 3023.735
T \ 847858 3227315
750 \ x 783.818 3393.054
500 \ / 719.897  3518.184
} 658273  3606.583
250 | _(ibe35%0) 597117 3660.518
00 (1102012 M(kipxir 539.626 3686.276
e 494278 3691.221
20z 443.349 3684.248
500 388.488 3707.042
308 g2 8 8 8 g8 8 8 § 8 329955  3671.094
o8 s oY ¥ 266.670 | 3586.315
195611 3430.658
115.943 3149.286
25.482 2620.114
-67.681 - 2008.064
-160.796 | 1297.454
-241.178 - 611.982
-278.070 231.296
-298.620 0.000
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Project Name: Wasatch Peaks Ranch Comp By: DML
Subject: Drilled Shaft P-M Curve Date: 08/28/2020 -
Structure: Canal Bridge Chk By: ZAT Kl m Iey ») Hor n
Date: 08/29/2020
P-M Curve
Mode Load Combination = Strength 1
Checking Ratio = 0.490 (Keep M/P Constant)
2000 (KiP) ’ Pu(kip) Mn(kipxin)
Theta=90.00Deg. 1365.903 0.000
- ; N.A=90.25Deg. 1146.453 1811.668
1750 T K : .
I Rat=0.490 1090577  2172.856
1500 \ 1033.794 2492.956
1250 973.152 2788.294
: , \ 910.736 3042.356
1000 ' \ 848.984 3244.429
750 784.848  3409.828
) 721012 3535.620
w0 % - (658215 3626.776
250 N7.3677) 599.201 3681.566
X 1155.1800) =~ M (kipi] 541.695 3706.662
0° i 495980 3712.103
20| e 444.943 3705.784
o 389.805 3727.052
oo Q Q 331.024 3693.116
8 8 B EE 8§ & E § 266083 3617.062
197.463 3453.525
112574 3159.624
26.658 - 2639.218
-66.491 2025.455
-159.887 1309.530
241368 613.663
-278.290 230.263
-298.620 0.000
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Project Name: Wasatch Peaks Ranch
Subject: Drilled Shaft Design

et 2OM4+0600=7

Comp By: JBG
Date: 08/27/2020

Kimley»Horn

Structure: Canal Bridge Chk By: ZAT
’ Date: 08/29/2020

Assumptions

1. Drilled Shafts will be built using the Continuous Flight Auger Method.

2. Reinforcement cage will extend to the depth where it is no longer required to resist shear and bending forces.
3. Reinforcement cage will be wet set with a center bar used for guiding the cage into the concrete.

4. Drilled Shafts are designed to remain elastic during the design seismic event.

Loading Data
By Inspection STR | controls for axial loads and EE | controls for bending and shear.

STR | Axial Demand (Fx}, P 155 kips Preliminary Foundation Loading

EE | Moment Demand (My), M, 250 kip-ft L-Pile

EE | Moment Demand (Mz), M, 150 kip-ft L-Pile

EE | Shear Demand (Fy), V,, 40 k L-Pile

EE | Shear Demand (Fz), V,, 52 k L-Plle

EE | Moment Demand, M,, IM,EJ, + M2, 291.55 k-ft

EE | Shear Demand, V,, ’V,}y + V2 65.60 k
Resistance Factors

STR | Shear Resistance Factor (Normal Wt. Concrete), ©, 0.9 AASHTO0 5.5.4.2.1

STR | Compression Resistance Factor, O 0.75 AASHTO 5.5.4.2.1

EE | Shear Resistance Factor {Normal Wt. Concrete), @, 1.00° AASHT0 5.5.4.2.1

EE | Compression Resistance Factor, @ 1.00 AASHT0 5.5.4.2.1
General Data

Concrete Strength, f'_ 4 ksi

Concrete Nominal Aggregate Size 0.75 in AASHTO C5.4.2.1

Area of Drilled Shaft 452.39 in’

Diameter of Drilled Shaft 2 ft

Diameter of Rebar Circle 1.50 ft

Area of Concrete Core {To Outside Diameter of Hoop) 254.47 in®

Concrete Cover (Formed Edges) 3in
Reinforcement

Rebar Yield Strength, f, 60 ksi

Steel Modulus of Elasticity, E, 29000 ksi

Drilled Shaft Longitudinal Bars

Bar Size 7

Number of Bars 7 bars
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Project Name: Wasatch Peaks Ranch Comp By: IBG
Subject: Drilled Shaft Design Date: 08/27/2020 .
Structure: Canal Bridge Chk By: ZAT Klmley ))) Horn
Date: 08/29/2020
Bar Area 4.2 in?
Bar Diameter 0.875 in
"Column Transverse Bars in Top Section of DS
Bar Size 5
Vertical Spacing of Transverse Bars 4in
Bar Area 0.31 in
Bar Area Per Foot 0.93 in%/ft
Bar Diameter 0.625 in
Limits For Reinforcement of Compression Members in Seismic Zones 2, 3, and 4 AASHTO 5.6.4.2
Area of Nonprestressed Longitudinal Steel, A, = 420 in’
Gross Area of Section, A, = 452.39 in’
Concrete Strength, f', = 4 ksi
Rebar Yield Strength, f, = 60 ksi
Check Max. Area of Longitudinal Reinforcement :—:3 < 0.08 0.009 <= 0.080
g
Ag £
Check Min. Area of Longitudinal Reinforcement min :q; > 01355 0.009 >= 0.009
0.015 Y
Factored Axial Resistance AASHT0O 5.6.4.4
k. 0.85
Concrete Strength, ' = 4 ksi
Gross Area of Section, A, = 452.39 in’
Area of Nonprestressed Longitudinal Steel, A, = 4.20 in’
Rebar Yield Strength, f, = 60 ksi
STR | Axial Demand (Fx), P = 155 kips
STR | Compression Resistance Factor, @, = 0.75
Nominal Axial Resistance, P,, 0.80[kcf'c(Ag — Agt) + fyAse] = 1420.67 kips
Check Axial Resistance P < ¢.P, 155 <= 1065.51 kips
Nominal Shear Resistance AASHT0 5.7.3.3
Diameter of Drilled Shaft, D = 24 in
Diameter of Rebar Circle, D, = 18.00 in
EE | Moment Demand, M, = 291.55 k-ft
Area of Drilled Shaft Bars, A, ¢ = 420 in’
Area of Hoop Bars in Top Section of DS, A, = 0.31 in’
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Project Name: Wasatch Peaks Ranch Comp By: JBG
Subject: Drilled Shaft Design Date: 08/27/2020 -
Structure: Canal Bridge Chk By: ZAT Kl m ley ») H Or n
Date: 08/29/2020
Max Vertical Spacing of Hoop Bars in Top Section of DS, s, = 4 in
Concrete Strength, ', = 4 ksi
Steel Modulus of Elasticity, E = 29000 ksi
Rebar Yield Strength, f, = 60 ksi
Effective Web Width (Drilled Shaft Diameter), b, = 24 in
EE | Shear Resistance Factor (Normal Wt. Concrete), @, = 1.00
EE | Shear Demand, V,, = 66 kips
d, (For Circular Member) 2 & = 17.73 in C5.7.2.8-2
2 n
Effective Shear Depth, d, 0.9d, = 15.96 in €5.7.2.9
As.ps in?
Area of Flexural Bars (Half the Bars), A 5 = 2,10 In
M, =12 _ .
Absolute Value of Factored STR | Moment, |M,| max{"} = 3499 k-in
usy
|Myl )
=
Net Longitudinal Strain, €, ( dy IVl = 0.005
EsAs.bac
i | Cracking Fact 8 = 1.06
Diagonal Cracking Factor, B 475060 = .
Angle of Inclination of Compressive Stresses, 0 29 + 3500¢ = 4537 °
Shear Resistance
Concrete Shear Resistance, V, 0.03168./fcb,d,, = 25.77 kips
Rebar Shear Resistance in Top Section of DS, V, M = 73.24 kips
51
Nominal Shear Resistance, V. Lesser of:
Vo, =0.25f'ch,d, And = 382.96 kips
Var =V + Vg or = 99.01 kips
Ve = Ve = 25.77 kips
Nominal Shear Resistance in Top Section of DS, V; = 99.01 kips
EE | Shear Capacity Check Vy <&,V 66 <= 99.01 k-ft
Minimum Transverse Reinforcement AASHTO 5.7.2.5
Concrete Strength, f'. = 4 ksi
Effective Web Width (Column Diameter), b, = 24 in
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Project Name: Wasatch Peaks Ranch Comp By: JBG
Subject: Drilled Shaft Design Date: 08/27/2020

Structure: Canal Bridge Chk By: 2AT Ki m l ey ») H 0 r n

Date: 08/29/2020

Max Vertical Spacing of Hoop Bars, s = 4 in
Rebar Yield Strength, f, = 60 ksi
Area of Hoop Bars (Per Foot), A, = 0.93 in’/ft
‘ b .
Minimum Area of Transverse Reinforcement, A, ;. 0.0316 * ,/f’chs = 0.10 in’/ft
y
Min. Tranverse Rebar Check Ay 2 Apmin 093 >= 0.10 in’/ft
Maximum Spacing of Transverse Reinforcement AASHTO 5.7.2.6
EE I Shear Demand, V, g = 66 kips
EE | Shear Resistance Factor (Normal Wt. Concrete), @, = 1.00
Effective Web Width (Column Diameter), b, = 24 in
Effective Shear Depth, d, = 15.96 in
Concrete Strength, f', = 4 ksi
Max Vertical Spacing of Hoop Bars in Top Section of DS, s, = 4 in
EE I Shear Stress, v, Suger = 0.17 ksi
s Vu.EEI q)vbvdv = . Sl
. . . 0.125f"c, Smax = 0.8d,, < 24in .
Maximum Spacing, s Vu < ’ max v = 12.77 in
PACING: Smaxce if {vu >0125f'c,  Spmax = 0.4d, < 12in
Maximum Spacing Check at Top of DS S < Smax.gEl 4 <= 12.77 in
Transverse Rebar for Compression & Flexural Members AASHT0 5.10.4.2 & 5.10.5
Concrete Nominal Aggregate Size, AG = 0.75 in
Diameter of Longitudinal Bars, d, = 0.875 in
Diameter of Hoop Bar, d, = 0.625 in
Vertical Spacing of Spiral Bar, s = 4.00 in
Minimum Hoop Diameter, d; i, = 0.375 in
- . 1.0 in :
H . - ‘
Minimum Clear Spacing Between Hoops, S min max {1.33AG 1.00 in
. . . 6db N
Max Vertical Hoop Spacing, s, max ming = 5.25in
Check Hoop Bar Diameter dy = ds.min 0.625 >= 0.375 in
Check Minimum Clear Spacing Between Hoops 5 —dps = dejrmin 3.375 >= 1.000 in
Check Max Vertical Spacing of Hoop Bars S < Ssomax 4.000 <= 5.250 in
Seismic Requirements for Cast-in-Place Piles . AASHTO5.11.4.5.2
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Project Name: Wasatch Peaks Ranch
Subject: Drilled Shaft Design
Structure: Canal Bridge

Area of Nonprestressed Longitudinal Steel, A,

Gross Area of Section, A,
Number of Longitudinal Bars, N

Vertical Spacing of Hoop Bars, s

Check Longitudinal Steel Ratio

Check Minimum Number of Long. Bars

Comp By: JBG
Date: 08/27/2020
Chk By: ZAT
Date: 08/29/2020

S

—= > 0.005
Ay

N=>24

Check Minimum Vertical Spacing of Hoop Bars at Top of Drilled Shaft

tt XO-EME4Y-0600°51

0.009 >

Kimley»Horn

4,20 in’
452.39 in®

7.00 bars
4.00 in

0.0075

7 >

4 bars

4 <

4 in
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ABUTMENT #1 FREE HEAD |

LB16 2 ft-freehead.lpllo

LPile for Windows, Version 2019-11.004

Analysis of Individual Piles and Drilled Shafts
Subjected to Lateral Loading Using the p-y Method
© 1985-2019 by Ensoft, Inc.

All Rights Reserved

This copy of LPile is being used by:

Kimley-Horn
Salt Lake City

Serial Number of Security Device: 563876719
This copy of LPile is licensed for exclusive use by:
Kimley-Horn & Associates, Inc.,

Use of this program by any entity other than Kimley-Horn & Associates, Inc.,
is a violation of the software license agreement.

Path to file locations:
\SLC_Civil\096360005 - WPR\_Project Files\Eng\Structural\Phase @A\WBWCD Gateway
Canal Crossing\Foundation Design\

Name of input data file:
LB16 2 ft_freehead.lplld

Name of output report file:
LB16 2 ft_freehead.lpllo

Name of plot output file:
LB16 2 ft_freehead.lpllp

Name of runtime message file:
LB16 2 ft_freehead.lpllr
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LB16 2 ft_freehead.1lplilo
Date and Time of Analysis

Date: August 28, 2020 Time: 14:02:15

Project Name:

Job Number:

Client:

Engineer:

Description:

Computational Options:
- Conventional Analysis

Engineering Units Used for Data Input and Computations:
- US Customary System Units (pounds, feet, inches)

Analysis Control Options:
- Maximum number of iterations allowed = 500
- Deflection tolerance for convergence 1.0000E-05 in
- Maximum allowable deflection 100.0000 in
- Number of pile increments = 100

Page 2
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LB16 2 ft_freehead.lpllo

Loading Type and Number of Cycles of Loading:

Static loading specified

Analysis uses p-y modification factors for p-y curves

Analysis uses layering correction (Method of Georgiadis)

No distributed lateral loads are entered

Loading by lateral soil movements acting on pile not selected
Input of shear resistance at the pile tip not selected

Input of moment resistance at the pile tip not selected

Input of side resistance moment along pile not selected
Computation of pile-head foundation stiffness matrix not selected
Push-over analysis of pile not selected

Buckling analysis of pile not selected

Output Options:

Output files use decimal points to denote decimal symbols.

Values of pile-head deflection, bending moment, shear force, and
soil reaction are printed for full length of pile.

Printing Increment (nodal spacing of output points) = 1

No p-y curves to be computed and reported for user-specified depths
Print using wide report formats

Number of pile sections defined = 1
Total length of pile = 50.000 ft

Depth of ground surface below top of pile

0.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over
the length of the pile. A summary of values of pile diameter vs. depth follows.

Depth Below Pile
Point Pile Head Diameter
No. feet inches
©.000 24.0000
50.600 24.0000

Input Structural Properties for Pile Sections:

Page 3
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LB16 2 ft_freehead.lpllo

Pile Section No. 1:

Section 1 is a round drilled shaft, bored pile, or CIDH'pile
Length of section = 50.000000

Shaft Diameter = 24 .000000
Shear capacity of section = 0.0000
Ground Slope and Pile Batter Angles
Ground Slope Angle = ' 0.000
= 0.000
Pile Batter Angle = 0.000
= 0.000
Soil and Rock Layering Information
The soil profile is modelled using 4 layers
Layer 1 is stiff clay without free water
Distance from top of pile to top of layer = 0.0000
Distance from top of pile to bottom of layer = 20.000000

Effective unit weight at top of layer = 115.000000

Effective unit weight at bottom of layer = 115.000000
Undrained cohesion at top of layer = 1500.
Undrained cohesion at bottom of layer = 1500.
Epsilon-5@ at top of layer = 0.0000
Epsilon-50 at bottom of layer = 0.0000

in
1bs

degrees
radians

degrees
radians

ft
ft
pcf
pct
psf
psf

NOTE: Default values for Epsilon-50 will be computed for this layer.

Layer 2 is stiff clay without free water

Distance from top of pile to top of layer

Distance from top of pile to bottom of layer
Effective unit weight at top of layer =  115.000000
Effective unit weight at bottom of layer 115.000000

20.000000

Page 4

ft

30.000000 ft

pcf
pcf
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LB16 2 ft_freehead.lpllo

Undrained cohesion at top of layer « = 22590. psf
Undrained cohesion at bottom of layer = 2250, psf
Epsilon-50 at top of layer = 0.0000
Epsilon-50 at bottom of layer = 0.0000

NOTE: Default values for Epsilon-56 will be computed for this layer.
Layer 3 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer 30.000000 ft

Distance from top of pile to bottom of layer = 35.000000 ft

Effective unit weight at top of layer =  120.000000 pcf
Effective unit weight at bottom of layer = 120.000000 pcf
Friction angle at top of layer = 32.000000 deg.
Friction angle at bottom of layer = 32.000000 deg.
Subgrade k at top of layer = ©.0000 pci
Subgrade k at bottom of layer = 0.0000 pci

NOTE: Default values for subgrade k will be computed for this layer.
Layer 4 is stiff clay with water-induced erosion

Distance from top of pile to top of layer 35.000000 ft

- Distance from top of pile to bottom of layer = 90.000000 ft
Effective unit weight at top of layer = 115.000000 pcf
Effective unit weight at bottom of layer = 115.000000 pcf
Undrained cohesion at top of layer = 1300. psf
Undrained cohesion at bottom of layer = 1300. psf
Epsilon-50 at top of layer = 0.0000
Epsilon-50 at bottom of layer = 0.0000
Subgrade k at top of layer = 0.0000 pci
Subgrade k at bottom of layer = 0.0000 pci

NOTE: Default values for Epsilon-58 will be computed for this layer.
NOTE: Default values for subgrade k will be computed for this layer.

(Depth of the lowest soil layer extends 49.000 ft below the pile tip)

Layer Soil Type Layer Effective Undrained Angle of

ES50

Layer Name Depth Unit wWt. Cohesion Friction
Page 5
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LB16 2 ft_freehead.lplio

or kpy
Num. (p-y Curve Type) ft pcf psf deg.
krm pci
1 Stiff Clay 0.00 115.0000 1500. -
default --
w/0 Free Water 20.0000 115.0000 1560. --
default .-
2 Stiff Clay 20.0000 115.0000 2250. --
default -~
w/0 Free Water 30.0000 115.0000 2250. --
default --
3 Sand 30.0000 120.0000 -- 32.0000
-- default
(Reese, et al.) 35.0000 120.0000 -- 32.0000
-- default
4 Stiff Clay 35.0000 115.0000 1300. -
default default
with Free Water 90.0000 115.0000 1300. --
default default

Distribution of p-y modifiers with depth defined using 2 points

Point Depth X p-mult y-mult
No. ft
1 0.000 0.9500 1.0000
2 50.000 9.9500 1.0000

Pile-head Loading and Pile-head Fixity Conditions

Page 6
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LB16 2 ft_freehead.lpllo

Number of loads specified = 2

Load Load Condition Condition Axial Thrust
Compute Top y Run Analysis
No. Type : 1 2 Force, lbs

vs. Pile Length

1 4 y = 0.500000 in M= 0.0000 in-lbs 155000.
N.A. Yes
2 4 y = 0.500000 in M= 0.0000 in-1lbs 110000.
N.A. Yes

= shear force applied normal to pile axis

= bending moment applied to pile head

lateral deflection normal to pile axis

= pile slope relative to original pile batter angle

= rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

TN 2L
u

Axial thrust force values were determined from pile-head loading conditions
Number of Pile Sections Analyzed = 1

Pile Section No. 1:

Length of Section = 50.000000 ft
Shaft Diameter = 24.000000 in
Concrete Cover Thickness (to edge of long. rebar) = 3.000000 in
Number of Reinforcing Bars = 11 bars
Yield Stress of Reinforcing Bars = 60000. psi

29000000. psi
452.389342 sqg. in.
8.690000 sq. in.

Modulus of Elasticity of Reinforcing Bars
Gross Area of Shaft
Total Area of Reinforcing Steel

Page 7
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LB16 2 ft_freehead.lpllo
Area Ratio of Steel Reinforcement = 1.92 percent
Edge-to-Edge Bar Spacing 3.789453 in
Maximum Concrete Aggregate Size 0.750000 in
Ratio of Bar Spacing to Aggregate Size = 5.5

Offset of Center of Rebar Cage from Center of Pile = ©.0000 in
Axial Structural Capacities:
Nom. Axial Structural Capacity = @.85 Fc Ac + Fy As = 2029.978 kips
Tensile Load for Cracking of Concrete = -213.613 kips
Nominal Axial Tensile Capacity = -521.400 kips
Reinforcing Bar Dimensions and Positions Used in Computations:
Bar Bar Diam. Bar Area X Y
Number inches sq. in. inches inches
1 1.000000 0.790000 8.500000 ©.00000
2 1.000000 0.790000 7.158655 4.595447
3 1.000000 0.790000 3.531028 7.731872
4 1.000000 0.790000 -1.209676 8.413482
5 1.000000 ©.790000 -5.566316 6.423871
6 1.000000 0.790000 -8.155690 2.394727
7 1.000000 ©.790000 -8.155690 -2.394727
8 1.000000 0.790000 -5.566316 -6.423871
9 1.000000 ©.790000 -1.209676 -8.413482
10 1.000000 ©.790000 3.531028 -7.731872
11 1.000000 0.790000 7.150655 -4.595447
NOTE: The positions of the above rebars were computed by LPile
Minimum spacing between any two bars not equal to zero = 3.789 inches
between bars 8 and 9.
Ratio of bar spacing to maximum aggregate size = 5.05
Concrete Properties:
Compressive Strength of Concrete = 4000. psi
Modulus of Elasticity of Concrete = 3604997. psi
Modulus of Rupture of Concrete = -474.,341649 psi
Compression Strain at Peak Stress = 0.001886
Tensile Strain at Fracture of Concrete = -0.0001154

Page 8
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LB16 2 ft_freehead.lpllo

Maximum Coarse Aggregate Size

Number of Axial Thrust Force Values Determined from Pile-head Loadings

Number

kips

110.00
155.00

Axial Thrust Force

0
0

Definitions of Run Messages and Notes:

= concrete in section has cracked in tension.

C
Y = stress in reinforcing steel has reached yield stress.
T

0.750000 in

= 2

= ACI 318 criteria for tension-controlled section met, tensile strain in
reinforcement exceeds 0.005 while simultaneously compressive strain in
concrete more than ©.003. See ACI 318, Section 10.3.4.

Z = depth of tensile zone in concrete section is less than 10 percent of
section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.

Axial Thrust Force =

Bending
Max Conc
Curvature
Stress
rad/in.
ksi

11e

Bending
Max Steel
Moment
Stress
in-kip
ksi

.000 kips

Bending
Run
Stiffness
Msg
kip-in2

Depth to

N

Axis

in

Max Comp
Strain

in/in

Max Tens
Strain

in/in

.00000125
.2793213
.00000250
.3399808
.00000375
.4002503
.00000500
.4601262
.00000625

OO OOOO

93.7233430
1.8400846
187.4594638
2.1675128
281.1882926
2.4957227
374.9020733
2.8247096
468.4886584

74978674.
74983786.
74983545,
74980415.

74958185.
Page 9

53.

32.

25.

22.

20.

7609547

8967277

8491745

4867555

4032063

©.00006720

0.00008224

0.00009731

0.0001124

0.0001275

0.00003720

0.00002224

0.00000731

-0.00000760

-0.00002248
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.5195866
.00000750
.5785969
.00000875
.6371367
.00001000
.6951947
.00001125
.7527640
.00001250
.8698405
.00001375
.8003573
.00001500
.8421729
.00001625
.8829835
.00001750
.9228847
.00001875
.9619700
.00002000
.0002939
.00002125
.0379634
.00002250
.0750314
.00002375
.1115563
.00002500
.1475941
.00002625
.1831272
.00002750
.2181947
.00002875
.2528995
.00003000
.2871681
.00003125
.3210548
.00003250
.3546184
.00003375
.3877884
.00003508
.4206670
.000083625

3.1543312
561.7827016
3.4843480
654.7037731
3.8146193
747.2139602
4.1450661
839.2937919
4.4756409
930.9327494
4.8063153
930.9327494
4.6293602 C
930.9327494
4.8457019 C
930.9327494
5.0563894 C
930.9327494
5.2620561 C
930.9327494
5.4633372 C
930.9327494
5.6605796 C
930.9327494
5.8545543 C
956.3429238
6.0456236 C
985.0653077
6.2341999 C
1013.
-6.6293103 C
1041.
-7.0975889 C
1069.
-7.5678588 C
1096.
-8.0393095 C
1123.
-8.5125734 C
1150.
-8.9872309 C
1177.
-9.4628140 C
1203.
-9.9399373 C
1230.
-10.4177604 C
1256.

et ZOSENE4F0B800°-

LB16 2 ft_freehead.lpllo

74904360. 19.0199912
74823288. 18.0329829
74721396. 17.2933311
74603893. 16.7184395
74474620. 16.2588007
67704200. 14.6096808
62062183. 14.1395444
57288169. 13.7297387
53196157. 13.3685834
49649747. 13.0475166
46546637. 12.7596199
43808600. 12.5002913
42504136. 12.2653226
41476434. 12.0514698
40535765. 11.8561237
39669473. 11.6764021
38869695. 11.5185223
381318840. 11.3576496
37445849, 11.2154327
36807580. 11.0830555
36213276. 10.9598789
35656405. 10.8442530
35135572. 10.7361965
34646610. 10.6346947
Page 10

.0001426

.0001578

.0001729

.0001881

.0002032

.0002009

.0002121

.0002231

.0002340

.0002446

.0002552

.0002656

.0002760

.0002862

.0002964

.0003065

.0003165

.0003265

.0003365

.0003463

.0003562

.0003660

.0003758

.0003855

-0.00003735

-9.00005221

-©.00006707

-0.00008192

-0.00009676

-0.0001291

-0.0001479

-0.0001669

-0.0001860

-0.0002054

-0.0002248

-0.0002444

-0.0002640

-0.0002838

-0.0003036

-0.0003235

-0.0003435

-90.0003635

-0.0003835

-0.0004037

-0.0004238

-0.0004440

-0.06004642

-0.0004845
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1
0
1
0
1
0
1
(4]
1
o
1
0
1
)
1
<]
1
4]
1
0
1
0
1
e
1
%]
1
%
1
0
2
0
2
%
2
0
2
0
2
0
2
0
2
%
2
o
2
0

.4532272
.00003750
.4854407
.006003875
.5174729
.00004000
.5490722
.00004125
.5804617
.00004250
.6116721
.00004375
.6424674
.00004500
.6730577
.00004625
.7034707
.00004750
.7336276
.00004875
.7634495
.00005125
.8225664
.088e5375
.8807631
.00085625
.9380509
.00005875
.9946384
.00006125
.0502110
.00006375
.1050232 -
.00006625
.1591362
.00006875
.2124135
.080087125
.2647966
.00007375
.3164812
.00007625
.3674642
.00007875
.4177423
.008008125
.4670859
.00008375

-10.

-11.

-11.

-12.

-12.

-13.

-13.

-14.

-14.

-15.

-15.

-16.

-17.

-18.

-19.

-20.

-21.

-22.

-23.

-24.

-25.

-26.

-27.

-28.

8965272

1282.

3765006

1308.

8562681

1334.

3380237

1359.

8198434

1385.

3014591

1411.

7849666

1436.

2685206

1461.

7518717

1487.

2357327

1512.

7208332

1562.

6904276

1612.

6612287

1662.

6331774

1712.

6043091

17e61.

5776701

1810.

5508275

1859.

5231554

1908.

4960141

1957.

4700332

2005.

4432051

2054.

4155234

2102.

3869819

2150.

3600764

2198.

et 2O-EM4¥-0600°°

LB16 2 ft_freehead.lpllo

34185663. 1ie.
33753624. 10.
33342853. 10.
32955632, 10.
32590447, 10.
32241518. 10.
31910841. 10.
31597376. 10.
31298654. 9
31012479. 9
30480231. 9
29992815. 9
29544349. 9
29132002. 9
28748570. 9
28392802. 9
28062076. 9
27752713. 9
27462059. 9
27189493, 9
26933225, 9
26691692. 9
26462343, 8
26245008 . 8
Page 11

5388499

4493720

3637726

2833074

2077410

1350016

0662678

0014003

.9395769

.8800472

.7701075

.6696206

.5773626

.4934355

.4151047

.3430278

.2768223

.2151653

.1572736

.1e37031

.0540314

.0078900

.9638941

.9226623

.0003952

.0004049

.0004146

.0004242

.0004338

.0004434

.0004530

.0004626

.0004721

.0004817

.0005007

.0005197

.0005387

.0005577

.0005767

.0005956

.0006146

.0006335

.0006525

.0006714

.0006904

.0007094

.0007283

.0007473

.0005048
.0005251
.0005454
.0005658
.0005862
. 0006066
.0006270
.0006474
.0006679
.0é06883
.0007293
.0007703
.0008113
.0008523
.0008933
.0009344
.0009754
.0010165
.0010575
.0010986
.0011396
.0011806
.0012217

.0012627

Exhibit J - Page 58 of 163



.5156779
.00008625
.5635647
.00008875
.6107431
.00009125
.6572099
.00009375
.7029617
.00009625
7479479
.00009875
.7920571
0.0001013
2.8354493
0.0001038
2.8781212
©.0001063
2.9200692
0.0001088
2.9612897
©8.0001113
3.0017792
0.0001138
3.0415340
0.0001163
3.0805503
©0.0001188
3.1188244
6.0001213
3.1563525
0.0001238
3.1931047
0.0001263
3.2290126
0.0001288
3.2641693
©.0001313
3.2985711
©.0001338
3.3322135
0.0001363
.3.3650926
©.0001388
3.3972041
0.0001413
3.4285435
©.0001438

NMNONONOIOINMONONON

-29.
-30.
-31.
-32.
-33.
-34.
-35,
-36.
-37.
-38.
-39,
-39,
-40.
-41.
-42.
-43,
-44,
-45,
-46.
-47.
-48.
-49,
-50.

-51.

3328337

2246.

3047086

2294,

2756920

2341.

2457776

2389.

2149563

2436.

1838012

2483,

1536794

2530.

1226202

2577.

0906137

2624.

0576519

2670.

0237267

2717.

9888296

2763.

9529521

2810.

9160856

2856.

8782212

2902.

8393501

2948.

7998576

2993.

76077062

3039.

7206267

3084.

6794170

3130.

6371309

3175.

5937577

3220.

5492867

3265.

5037071

3309.

C

C

C

it ZOENRIF0600°°

LB16 2 ft_freehead.lpllo

26038870,

25842975.

25656471.

25478598.

25308498,

25145175,

24988694.

24838552.

24694294.

24555504,

24421805.

24292853.

24168333.

24047956.

23931457.

23818534.

23708817.

23602328.

23498873.

23398275.

23300368.

23204997.

231120240.

23021304.

Page 12

8.

8

8841744

.8482013
.8145389
.7830049
.7532290
. 7245990
.6977027
.6724175
.6486322
.6262460
.6051672
.5853121
.5666044
.5489742
.5323574
.5165843
.5013259
.4869429
.4733879
.4606171
.4485902
.4372694
.4266201

.4166097

.0007663

.0007853

.0008043

.0008234

.0008425

. 0008616

. 0008806

. 0008998

.0009189

.0009381

.0009573

.0009766

+ 0009959

.0010152

.0010345

.0010539

.0010733

.0010927

.0011121

.0011316

.0011511

.0011707

.0011903

.0012099

.0013037

.0013447

.0013857

.0014266

.0014675

.00156e84

.0015494

.0015902

.0016311

.0016719

.0017127

.0017534

.0017941

.0018348

.0018755

.0019161

.2019567

.9019973

.0020379

.0020784

.0021189

.0021593

.0021997

.0022401
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3.4591067
0.0001463
3.4888890
0.0001488
3.5178860
0.0001588
3.6259285
©.0001688
3.7207798
©.0001788
3.7993810
©.0001888
3.8619803
©0.0001988
3.9120573
©.0002088
3.9498999
0.0002188
3.9767621
0.0002288
3.9934952
0.0002388
3.9999058
0.0002488
3.9999843
0.0002588
3.9999822
©.0002688
3.9999172
©0.0002788
3.9996476
0.0002888
3.9988848
©.0002988
3.9971859
©.0003088
4.0000000
0.0003188
3.9991475
©.0003288
3.9958785
0.0003388
3.9996717
©0.0003488
3.9962628
©.0003588
3.9996897
0.0003688

-52.

-53.

-54.

-58.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

4570078

3354.

4091775

3398.

3602046

3575.

1526495

3747.

0000000

3891.

0000000

3999.

0000000

4095.

0000000

4171.

0000000

4236.

0000000

4299.

0000000

4356.

0000000

4401.

0000000

4438.

0000000

4474.

0000000

4509.

0000000

4542.

0000000

4574.

0000000

4600.

0000000

4622.

0000000

4639.

0000000

4655.

0000000

4671.

0000000

4686.

0000000

4701.

cy

ey

cy

cy

cy

cy

cy

cy

cy

cy

cy

cy

Y

cy

cy

cy

cy

cy

cy

cy

it RO-ENM4F06004>

LB16 2 ft_freehead.lpllo

22932723.
22846162.
22518046.
22203717.
21766156.
21189081.
20601531.
19982466.
19364929.
18793918.
18246213.
176926440.
17152987.
16648023.
16175257.
15731325.
15309426.
14899449.
14499160.
14111797.
13742944.
13393@86.
13061755.

12747375.
Page 13

8.4072083
8.3983878
8.3684174
8.3446277
8.3092906
8.2571474
8.2034351
8.1447586
8.0857118
8.0334635
7.9822696
7.9279771
7.8745719
7.8267460
7.7833743
7.7434631
7.7064084
7.6691943
7.6313233
7.5935280
7.5578821
7.5233391
7.4915861

7.4624629

.0012296

.0012493

.0013285

.0014082

.0014853

.0015585

.0016304

.0017002

.0017687

.0018377

.0019058

.0019721

.0020375

.0021034

.0021696

.0022359

.0023023

.0023679

.0024325

.0024964

.0025602

.0026238

.0026876

.0027518

.0022804

.0023207

.0024815

.0026418

.0028047

.0029715

.0031396

.0033098

.0034813

.0036523

.0038242

.0039979

.0041725

.0043466

.0045204

.0046941

.0048677

.0050421

.0052175

.0053936

.0055698

.0057462

.08059224

.0060982
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et ROKN4106004

LB16 2 ft_freehead.lpllo
3.9954329 -60.0000000 CY

0.0003788 4715. 12448773. 7.4356448 ©.0028163 -0.0062737
3.9993268 -60.0000000 CY
0.0003888 4729. 12164755. 7.4109509 ©.0028810 -0.0064490
3.9952701 -60.0000000 CY
©.0003988 4743, 11894173. 7.3882420 0.0029461 -0.0066239
3.9981323 -60.0000000 CY
©.0004088 4756. 11636229. 7.3671295 0.0030113 -0.0067987
3.9999891 -60.0000000 CYT
0.0004188 4769. 11387838. 7.3467851 0.0030765 -9.0069735
3.9950948 -60.0000000 CYT
0.0004288 4780. 11148842. 7.3269069 ©.0031414 -0.0071486
3.9989120 -60.0000000 CYT
0.0004388 47960. 10916382. 7.3052962 0.0032052 -0.0073248
3.9991604  -60.0000000 CYT
0.0004488 4798. -10692409. 7.2840921 0.0032687 -0.0075013
3.9942552  -60.0000000 CYT
0.0004588 4805. 10473982. 7.2615912 ©.0033313 -6.0076787
3.9980763 -60.0000000 CYT
0.0004688 4811. 10264161. 7.2400191 0.0033938 -0.0078562
3.9998574  -60.0000000 CYT
0.0004788 4816. 10060314. 7.2181215 0.0034557 -0.0080343
3.9942767  -60.0000000 CYT
0.0004888 4821. 9864271. 7.1972311 0.0035176 -0.0082124
3.9945738 -60.08000000 CYT
0.0004988 4826. 9675905. 7.1774047 0.0035797 -0.0083903
3.9979989 60.0000000 CYT
0.0005088 4830. 9494781. 7.1586066 0.0036419 -0.0085681
3.9997544 60.0000000 CYT
0.0005188 4835. 9320443, 7.1408709 0.0037043 -0.0087457
3.9959852 60.0000000 CYT
0.0005288 4839. 9152514. 7.1241228 0.0037669 -0.0089231
3.9916192 60.0000000 CYT
©.0005388 4844 89%0317. 7.1087090 ©.0038298 -0.0091002

3.9958709 60.0000000 CYT

Axial Thrust Force = 155.000 kips
Bending Bending Bending - Depth to Max Comp Max Tens
Max Conc Max Steel Run
Curvature Moment Stiffness N Axis Strain Strain
Stress Stress Msg
rad/in. " in-kip kip-in2 in in/in in/in
ksi ksi
0.00000125 92.7409363 74192749, 71.1447125 0.00008893 0.00005893
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0
0
%]
0
%]
4]
%]
0
a
o
0
0
0
%]
%]
)
0
0
0
0
0
0
1
(%
1
0
1
0
1
0
1
0
1
7
1
0
1
%
1
0
1
0
1
%
1
0
1
%

.3676739
.00000250
.4276076
.00000375
.4871510
.00000500
.5463014
.00000625
.6050560
.00000759
.6634076
.00000875
.7213303
.00001000
. 7787999
.00001125
.8358007
.000012509
.8923224
.00001375
.9483580
.00001500
.0039026
.00001625
.0024650
.00001750
.0450575
.00001875
.0866045
.00002000
.1272774
.00002125
.1670700
.00002250
.2061349
.008002375
.2444990
.00002500
.2821974
.00002625
.3192732
.00002750
.3557720
.00002875
.3917419
.00003000
.4272341
.00003125

2.4702458
185.5014796
2.7976864
278.2546542
3.1259170
3706.9967903
3.4549377
463.7242176
3.7847487
556.4062054
4.1153160
648.9096918
4.4464648
741.1210439
4.7780253
832.977183%
5.1098885
924.4412013
5.4419821

1015.
5.7742579
1106.
6.1066823
1106.
5.9909252
1106.
6.2241578
1106.
6.4514554
1106.
6.6740729
-1106.
6.8918609
1112.
7.1059655
1144.
7.3165311
1176.
7.5237746
1207.
7.7279862
1237.
7.9294863
1267.
8.1286271
1296.
8.3257946
1325.

int 20esMed44060047

LB16 2 ft_freehead.lpllo

74200592. 41.5887777
74201241. 31.7440643
74199358. 26.8271567
74195875. 23.8813720
74187494, 21.9209929
74161108. 20.5230141
74112104. 19.4759493
74042416. 18.6624935
73955296. 18.0123643
73853899. 17.48068975
73740866. 17.0383501
68068491. 15.7128386
63206456. 15.2643503
58992692. 14.8647454
55305649. 14.5070222
52052376. 14.1835470
49412510. 13.8903685
48176715. 13.6229126
47031716. 13.3776201
45968469. 13.1517059
44979414, 12.9429294
44058127. 12.7494777
43199073. 12.5698797
42393255. 12.4020332
Page 15

.0001040

.0001190

.0001341

.0001493

.0001644

.0001796

.0001948

.0002100

.0002252

.0002404

.0002556

.0002553

.0002671

.0002787

.0002901

.0003014

.0003125

.0003235

.0003344

.0003452

.0003559

.0003665

.0003771

.0003876

0.00004397

0.00002904

0.00001414

-7.41425E-07

-0.00001559

-0.00003042

-0.00004524

-0.00006005

-0.00007485

-0.00008964

-0.0001044

-0.0001347

-0.0001529

-0.0001713

-0.0001899

-0.0002086

-9.0002275

-0.0002465

-0.0002656

-0.0002848

-0.0003041

-0.0003235

-0.0003429

-0.0003624
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CSNONONONONONONONOROFORORPRORORORORIORLROROKRIORORPRORORO®R

.4622071
.00003250
.4967120
.00003375
.5308673
.00003500
.5645310
.00003625
.5978670
. 00003750
.6308010
.00003875
.6634057
.00004000
.6956239
.00004125
.7275879 .
.00004250
.7591001
.00004375
.7904171
.00004500
.8213434
.00004625
.8519754
.00004750
.8824144
.00004875
.9124436
.00005125
.9718019
.00005375
.0300180
.00005625
.0873326
.008005875
.1435122
.00006125
.1988342
.00006375
.2531950
.00006625
.30865747
.00006875
.359209%0
.06007125
.4108283
.00007375

-10.

-10.

-11.

-11.

-11.

-12.

-12.

-13.

-13.

-14.

-15.

-16.

-17.

-18.

-19.

-20.

-21.

-21.

-22.

.52085925
1353.
.7134123
1381.
.9052456
1409.
.1751729
1437.
.6389440
1464.

1042467

1491,

5704606

1518.

0381223

1545.

5060604

1571.

9760866

1598.

4458844

1624.

9172602

16590.

3893493

1676.

8612133

1702.

3349055

1753.

2828193

1804.

2335256

1854,

1847638

1904.

1389022

1954.

0932454

2004.

0488771

2053.

0060652

2102.

9623679

2151.

9206678

2200.

C

C

rt 2OEN4P060078

LB16 2 ft_freehead.lpllo

41637295. 12.
40930476. 12.
40262426. 11.
39635179. 11.
39042176. 11.
38482618. 11.
37951667. 11.
37450509. 11.
36971437, 11.
36518903. 11.
36086270. 11.
35674009. 11.
35282689. 1e.
34906445. 10.
34204599. 10.
33559124. 10.
32966252, 10.
32416137. 10.
31907238. 10.
31433582. 10.
30990914. 10.
30578481. 9
30190447, 9
29825749, 9
Page 16

2449997

0985905

9604207

8309688

7087386

5935836

4843780

3815586

2830939

1904359

le17162

0172604

9374131

8603674

7171946

5855488

4652788

3535423

2508118

1554417

0664591

.9843922

.9071178

.8348834

.6003980
.0004083
.0004186
0004289
.0004391
.0004493
.8004594
.0004695
.0004795
.0004896
.0004996
.6005095
.0005195
.0005294
.0005493
.0005690
.0@05887
.0006083
.0006279
.0006474
.0006669
.0006864
.0807059

.0007253

.0003820

.0004017

.0004214

.0004411

.0004609

.0004807

.0005006

.0005205

.00065405

.0005604

.0005804

. 0006005

.0006205

. 0006406

. 0006807

.0007210

.0007613

.0008017

.0008421

.0008826

.0009231

.0009636

.0010041

.0010447
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et 29-LNV4P-0600°°

LB16 2 ft_freehead.lpllo

2.4615840  -23.8793933 C

0.00007625 2248. 29483212, 9.7677910 ©.0007448 -0.0010852
2.5115959 -24.8372219 C

0.00007875 2296. 29160048. 9.7049491 ©.0007643 -0.0011257
2.5607796  -25.7950722 C

0.00008125 2344. 28853106. 9.6451245 0.0007837 -0.0011663
2.6089642  -26.7549252 C

0.00008375 2392. 28562900. 9.5892471 ©.0008031 -0.0012069
2.6564057 -27.7138663 C

0.00008625 2440. 28287961. 9.5369763 0.0008226 -0.0012474
2.7631006  -28.6718887 C

0.00008875 2487. 28026991. 9.4880100 0.0008421 -0.0012879
2.7490455 -29.6289841 C

0.00009125 2535, 27777341. 9.4409921 0.0008615 -0.0013285
2.7940057  -30.5880244 C

©.00009375 2582. 27539279. 9.3966113 ©.0008809 -0.0013691
2.8381767 -31.5467129 C

0.00009625 2629. 27312184. 9.3548757 0.0009004 -9.0014096
2.8815853  -32.5044534 C

©.00009875 2676. 27095211. 9.3155870 ©.0009199 -0.0014501
2.9242456  -33.4612384 C

©0.0001013 2722. 26887601. 9.2785666 0.0009395 -0.0014905
2.9661481  -34.4170601 C

©.0001038 2769. 26688670. 9.2436530 + 0.0009590 -0.0015310
3.0072891  -35.3719087 C

0.0001063 2815. 26496819. 9.2098131 0.0009785 -0.0015715
3.0474694  -36.3285132 C

©.0001088 2861. 26312413. 9.1777389 0.0009981 -0.0016119
3.0868661 -37.2844556 C

©.0001113 2908. 26135055. 9.1474170 0.0010177 -0.0016523
3.1254992  -38.2393956 C

0.0001138 2953. 25964269. 9.1187345 0.0010373 -0.0016927
3.1633649  -39.1933248 C

0.06001163 2999. 25799622. 9.8915881 ©.0010569 -0.0017331
3.2004593 -40.1462342 C

0.06001188 3045. 25640717. 9.0658834 0.0010766 -0.0017734
3.2367783  -41.0981149 C

0.06001213 3090. 25487189. 9.04153490 0.0010963 -0.0018137
3.2723179 -42.0489579 C

©.0001238 3136. 25338704. 9.0184601 0.0011160 -0.0018540
3.3070739 -42.9987539 C '

0.0001263 3181. 25194864. 8.9964770 0.0011358 -0.0018942
3.3410181  -43.9478984 C

0.0001288 3226. 25055e22. 8.9750589 0.0011555 -0.0019345
3.3740474  -44.8981234 C

0.0001313 3271. 24919406. 8.9547435 0.0011753 -0.0019747
3.4062890  -45.8472571 C

©0.0001338 3315. 24787776. 8.9354717 ©.0011951 -0.0020149
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3.4377386
0.0001363
3.4683917
0.0001388
3.4982439
0.0001413
3.5272906
0.0001438
3.5555270
0.0001463
3.5829487
0.0001488
3.6095587
0.0001588
3.7076647
0.0001688
3.7922086
0.0001788
3.8619153
0.0001888
3.9152496
0.0001988
3.9544547
0.0002088
3.9813891
0.0002188
3.9961523
0.0002288
3.9978293
©0.0002388
3.9987298
0.0002488
3.9990900
0.0002588
3.9989972
0.0002688
3.9984417
©.0002788
3.9973022
0.0002888
3.9986669
©.0002988
3.9997887
0.0003088
3.9985232
©.0003188
3.9962724
0.0003288

-46.

-47.

-48.

-49.

-50.

-51.

-52,

-56.

-59.

-60.

-60.

-69.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-69.

-60.

7952888

3360.

7422080

3404.

6880038

3449,

6326652

3493.

5761810

3537.

5185396

3580.

4597295

3754.

2125539

3925.

9473314

4084.

0000000

4208.

0000000

4306.

0000000

4394.

0000000

4463.

0000000

4524.

0000000

4584,

0000000

4636.

0000000

4678.

0000000

4712.

0000000

4745.

0000000

4777.

0000000

4808.

0000000

4838.

0000000

4864.

0000000

4886.

cy

cy

Y

cy

cy

cy

cy

cy

cy

cy

Yy

cy

cy

Y

cy

et 2OslaM4P0600°0

LB16 2 ft_freehead.lpllo

24659886.

24535541.

24414539,

24296697 .

24181842,

24069815.

23647142.

23259186.

22848664 .

22294040,

21665916.

21048338.

20402401.

19777941.

19198128.

18638846.

18078993.

17534123,

17023151.

16544454.

16094811.

15670370.

15260181.

14861289.

Page 18

8.9171887

8.8998437

8.8833897

8.8677828

8.8529824

8.8389504

8.7898335

8.7502260

8.7119113

8.6588402

8.5979528

8.5396721

8.4755111

8.4138988

8.3598222

8.3086218

8.2545089

8.2001516

8.1511546

8.1072648

8.0679844

8.0319909

7.9950126

7.9576012

.0012150

.0012349

.0012548

.0012747

.0012947

.0013148

.0013954

.0014766

.0015573

.0016344

.0017088

.0017827

.0018540

.0019247

.0019959

.0020668

.0021359

.0022038

.0022721

.0023410

.0024103

.0024799

.0025484

.0026161

.0020550

.0020951

.0021352

.0021753

.0022153

.0022552

.0024146

.0025734

.0027327

.0028956

.0030612

.0032273

.0033960

.0035653

.0037341

.0039032

.0040741

.0042462

.0044179

.0045890

.0047597

.0049301

.0051016

.0052739

Exhibit J - Page 65 of 163



20-LM-41-0600

Ent 14615469 £ 393 Fg 1451

LB16 2 ft_freehead.lpllo
3.9995611 -60.0000000 CY

0.6003388 4903. 14474212. 7.9198752 0.0026829 -0.0054471
3.9963393  -60.0000000 CY :

0.0003488 4918. 14101302. 7.8826972 ©.0027491 -0.0056209
3.9997111 -60.0000000 CY

©.0003588 4932, 13747893. 7.8484425 0.0028156 -0.0057944
3.9958452 -60.0000000 CY

©.0003688 4946. 13412785. 7.8168133 0.0028824 -0.0059676
3.9994769 -60.0000000 CY

©.0003788 4959, 13094212. 7.7867944 0.0029492 -0.0061408
3.9944734  -60.0000000 CY

0.0003888 4972. 12790869. 7.7579989 ©.0030159 -9.0063141
3.9984941  -60.0000000 CY

0.0003988 4985. 12502259. 7.7311871 0.0030828 -0.0064872
3.9999091  -60.0000000 CYT

0.06004088 4998. 12226847. 7.7065113 ©0.0031500 -0.0066600
3.9958736  -60.0000000 CYT

©.0004188 5010. 11964406. 7.6834676 0.0032175 -0.0068325
3.9992650 -60.0000000 CYT

0.0004288 5022. 11713558. 7.6619853 ©.0032851 -0.0070049
3.9969728  -60.0000000 CYT ,

©.0004388 5034. 11473506. 7.6420552 0.0033530 -0.0071770
3.9959300  -60.0000000 CYT

0.0004488 5044. 11240664. 7.6215616 0.0034202 -0.0073498
3.9991346 60.0000000 CYT

0.0004588 5054. 11017327. 7.6022463 0.0034875 -0.0075225
3.9984921 60.0000000 CYT

©.0004688 5062. 10799147. 7.5818857 0.0035540 -0.0076960
3.9935045 60.0000000 CYT

0.0004788 5970. 10589891. 7.5626698 ©.0036206 -0.0078694
3.9975595 60.0000000 CYT

©.0004888 5075. 10383916. 7.5418579 0.0036861 -0.0080439
3.9996220 60.0000000 CYT

©.0004988 5080. 10185787. 7.5219186 0.0837516 -0.0082184
3.9968848 60.0000000 CYT

©.0005088 5084, 9993544, 7.5018726 0.0038166 -0.0083934

3.9920025 60.0000000 CYT

Moment values interpolated at maximum compressive strain = ©.003
or maximum developed moment if pile fails at smaller strains.

Load Axial Thrust Nominal Mom. Cap. Max. Comp.
No. kips in-kip Strain
Page 19
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110.000
155.000

4753.967
4969.342

20-LM-41-0600

it 161549 Bk 393 Pg 1452

0.00300000
0.00300000

Note that the values of moment capacity in the table above are not
factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.79).

The above values should be multiplied by the appropriate strength reduction
factor to compute ultimate moment capacity according to ACI 318, Section
9.3.2.2 or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding
bending stiffnesses computed for common resistance factor values used for
reinforced concrete sections.

Nominal
Moment Cap
in-kips
4754.
4969.

4754.
4969.

4754.
4969.

Ult. (Fac) Ult. (Fac) Be
Ax. Thrust Moment Cap a
kips in-kips

71.500000 3096
100.750000 3230
77 .000000 3565.
108.500000 3727
82.500000 4279
116.250000 4472

nd. Stiff.
t Ult Mom
kip-in~2

23485877.
25042204.

22535282.
23712826.

18979984.
20306635.

Axial Resist.
Load Factor
No. for Moment
1 0.65
2 0.65
1 .75
2 0.75
1 0.90
2 0.90
Top of
Layer
Layer Below
No. Pile Head
ft
1 0.00
2 20.0000
3 30.0000
4 35.0000

Equivalent
Top Depth Same Layer Layer is
Below Type As Rock or
Grnd Surf Layer is Below
ft Above Rock Layer
.00 N.A. No
15.5903 Yes No
20.1281 No No
572.7969 No No
Page 20

Fe
Integral
for Layer

lbs

0.00
375142.
767233.
1430496.

F1
Integral
for Layer

lbs

375142.

392091.

663263.
N.A.
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Notes: The F@ integral of Layer n+l equals the sum of the FO and F1 integrals
for Layer n. Layering correction equivalent depths are computed only
for soil types with both shallow-depth and deep-depth expressions for
peak lateral load transfer. These soil types are soft and stiff clays,
non-liquefied sands, and cemented c-phi soil.

Computed Values of Pile Loading and Deflection
for Lateral Loading for Load Case Number 1

Pile-head conditions are Displacement and Moment (Loading Type 4)

Displacement of pile head = ©.500000 inches
Moment at pile head = 8.9 in-1bs
Axial load at pile head = 155000.0 lbs

Depth Deflect. Bending Shear Slope Total Bending Soil
Res. Soil Spr. Distrib.

X y Moment Force S Stress Stiffness p
Es*h Lat. Load
feet inches in-1bs 1bs radians psi* 1b-in~2

1b/inch 1b/inch 1b/inch

0.00 0.5000 0.00 38169. -0.00546 0.00 7.42E+10
-372.1217 2233. 0.00
0.5000 0.4672 227342. 35886. -0.00545 0.0 7.42E+10
-385.7884 4954, 0.00
1.0000 0.4346 440779. 33534. -0.00543 0.00 7.42E+10
-388.4245 5501. 0.90
1.5000 0.4021 639839. 31109. -90.00538 0.00 7.42E+10
-409.9563 6117. 0.00
2.0000 0.3700 824093. 28618. -0.00532 0.60 7.40E+10
-420.2995 6816. 0.00
2.5000 0.3383 993154. 26069. -0.00525 0.00 7.39E+10
-429.3563 7616. 0.00
3.0000 0.3070  1146683. 23470. -6.00514 0.00 4.81E+10
-437.0108 8541. 0.00
3.5000 0.2766  1284346. 20829. -0.00498 ©0.00 4.35E+10
-443,2423 9615. 0.00
4.0000 0.2473  1405888. 18155. -0.00478 0.00 4.03E+10
-447.9850 10870. 0.00
4.5000 ©.2192  1511109. 15458. -9.00456 0.00 3.81E+10
-451.1756 12350. 0.00
5.0000 0.1926  1599865. 12746. -9.00431 0.00  3.65E+10
Page 21
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-452.7518
5.5000
-452.6512
6.0000
-450.8108
6.5000
-447.1665
7.0000
-441.6517
7.5000
-434.,1964
8.0000
-424.7254
8.5000
-413.1554
9.0000
-399.3902
9.5000
-383.3124
10.0000
-364.7664
19.5000
-343.5254
11.0000
-319.2194
11.5000
-291.1581
12.0000
-257.8217
12.5000
-214.8808
13.0000
-7.8033
13.5000
206.4266
14.0000
241.5197
14.5000
261.8085
15.0000
274.6413
15.5000
282.5372
16.0000
286.6737
16.5000
287.6897
17.0000

14108.
0.1675
16216.
0.1441
18768.
9.1226
21893,
9.1029
25763.
0.08507
30623.
0.06921
36821.
0.05525
44867.
0.04315
55531.
0.03285
70020.
0.02423
90315.
. 9.01720
119864,
0.01160
165183.
0.00727
240164.
0.00406
380826.
9.00178
723673.
2.37E-05

1977789.

-0.00128
968953.
-0.00219
661571.
-0.00278
566048.
-0.00309
533261.
-9.00319
531659.
-0.60312
551534.
-9.00292
590381.
-0.00264

LB16 2 ft_freehead.lpllo

0.00

1672078.

0.00

1727731.

0.00

1766876.

0.00

1789633.

0.00

1796195.

0.00

1786828.

0.00

1761875.

0.00

1721760.

0.00

1666990.

0.00

1598158.

0.00

1515950.

0.00

 1421153.

©0.00

1314665.

.00

1197523.

0.00

1070956.

0.00

936572.

0.00

801837.

0.00

674472.

0.00

555751.

0.00

446414.

0.00

346930.

0.00

257591.

0.00

178553.

06.00

109859.

10030.
7320.
4626.
1959.

-668.4279

-3245.

-5759.

-8196.

-10545.
-12789.

-14914.

-0.00404

-0.00374

-0.00344

-0.00312

-0.00280

-0.00249

-0.00217

-0.00187

-9.00158

-0.00130

-0.00105

-16902. -8.27E-04

-18733. -6.28E-04

-20380. -4.58E-04

-21798. -3.37E-04

-22466. -2.55E-04

-21870. -1.85E-04

-20526. -1.25E-04

-19016. -7.50E-05

-17407. -3.45E-05

-15736. -2.38E-96

-14028.
-12305.

-10584.
Page 22

2.21E-65

3.97E-05

5.14E-05

20-LM-41-0600

it 161569 Bk 393 Pg 1454

0.90

0.00

0.00

0.09

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

8.60

0.00

0.00

0.00

0.00

.53E+10
.45E+10
.40E+10
.37E+10
.37E+10
.38E+10
.41E+10
.46E+10
.54E+10
.65E+10
.80E+10
.0OE+10
.27E+10
.63E+10
.38E+10
.39E+10
.41E+10
.41E+10
L42E+10
.42E+10
.42E+10
.42E+10
.42E+10

.42E+10
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285.9609
17.5000
281.7140
18.0000
275.0821
18.5000
264.8535
19.0000
249.1357
19.5000
231.6749
20.0000
231.6932
20.5000
250.4900
21.0000
149.4359
21.5000
71.5843
22.0000
15.0813
22.5000
-22.9568
23.0000
-45.8831
23.5000
-57.1039
24.0000
-59.79068
24.5000
-56.3948
25.0000
-49.0179
25.5000
-40.1790
26.0000
-31.1458
26.5000
-22.7174
27.0000
-15.3293
27.5000
-9.1516
28.0000
-4.1760
28.5000
-0.2869
29.0000

649355,
-0.00231
732535,
-0.00195
847420.
-9.00159
1001749.
-0.00124
1203460.
-9.29E-04
1496429.
-6.56E-04
2117784.
-4.30E-04
3493469.
-2.52E-04
3560513,
-1.18E-04

3627557.

-2.45E-05

3694602.

3.66E-05
3761646.
7.19E-@5
3828690.
8.79E-65
3895734.
9.05E-05
3962779.
8.44E-05
4007812.
7.34E-05
4007812.
6.02E-05
4007812.
4.66E-05
4007812.
3.40E-05
4007812.
2.29E-05
4007812.
1.37E-85

4007812.

6.25E-06

4007812.

4.29E-07

4007812.

-4.01E-06

LB16 2 ft_freehead.lpllo

0.00
51451.
0.00
3181.
0.00
-35187.
0.00
-64017.
0.00
-83873.
0.00
-95383.
0.00
-98545.
0.00
-92681.
0.00
-81431.
0.00
-67598.
0.00
-53217.
0.00
-39658.
0.00
-27748.
0.00
-17892.
0.00
-10186.
0.00
-4511.
0.00
-599.2324
0.00
1866.
0.00
3209.
0.00
3735.
0.00
3708.
0.00
3352,
0.00
2845.
0.00
2328.

-8881. 5.79E-05
-7210. 6.01E-05
-5591. 5.88E-05
-4049. 5.48E-05
-2606. 4,88E-05
-1216. 4.16E-05

230.3696  3.37E-@5

1430. 2.60E-05
2093. 1.89E-05
2353, 1.29E-05
2330. 8.03E-06
2123. 4,28E-06
1814. 1.55E-86
1463. -2.93E-07
1115. -1.43E-06

798.6179 -2.02E-06

531.0273 -2.23E-06

317.0528 -2.18E-06

155.4630 -1.97E-06

41.3230 -1.69E-06

-32.1197 -1.39E-06

-72.1027 -1.11E-06

-85.4913 -8.

55E-67

-78.3117 -6.46E-067
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0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

©.00

0.00

0.00

@.00

.42E+10
.42E+10
.42E+10
42E+10
.42E+10
.42E+10
.42E+10
.42E+10
.42E+10
.42E+10
.42E+10
.42E+10
.42E+10
.42E+10
' 42E+10
.42E+10
.42E+10
.42E+10
.42E+10
.42E+10
.42E+10
.42E+10
.42E+10
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2.6801 4007812. 0.00 :

29.5000 -7.32E-0@6 1907. -55.5938 -4.75E-07 0.00 7.42E+10
4.8925 4007812. 0.00

30.0000 -9.71E-66 le62. -40.0879 -3.31E-07 0.00 7.42E+10
0.2761 170575. 0.00

30.5000 -1.13E-05 1426. -38.2805 -2.06E-07 0.00 7.42E+10
0.3264 173418. 0.00

31.0000 -1.22E-05 1203. -36.2278 -9.95E-08 0.00 7.42E+10
0.3578 176261. 0.00

31.5000 -1.25E-65 991.7741 -34.0362 -1.07E-08 0.00 7.42E+10
0.3727 179104. 0.00

32.0000 -1.23E-85 794.2386 -31.7982 6.15E-08 0.00 7.42E+10
0.3733 181947. 0.00

32.5000 -1.17E-65 610.0818 -29.5928 1.1B8E-907 0.00 7.42E+10
0.3618 184790, 0.00

33.0000 -1.09E-05 438.9050 -27.4856 1.61E-87 0.00 7.42E+10
0.3406 187633. 0.00

33.5000 -9.82E-06  279.9561 -25.5286  1.90E-67 0.0 7.42E+10
6.3118 190476. 0.00

34.0000 -8.61E-06  132.2093 -23.7607 2.06E-07 0.00 7.42E+10
0.2775 193319. 0.00

34.5000 -7.34E-06 -5.5560  -22.2078 2.12E-@7 0.6  7.42E+10
0.2401 196162. 0.00

35.0000 -6.08E-06 -134.6778 -17.8513 2.06E-©7 0.00 7.42E+10
1.2121  1197000. ©.00

35.5000 -4.87E-06 -220.1539 -11.2567 1.92E-07 0.00  7.42E+10
©.9861 1214100. 0.00

36.0000 -3.78E-06 -270.1140 -5.9729 1.72E-07 0.00 7.42E+10
©.7752  1231200. 0.00

36.5000 -2.81E-06 -292.1479 -1.8916  1.49E-07 0.00  7.42E+10
©.5853  12483060. 0.00

37.0000 -1.99E-06 -293.0908 1.1233  1.25&-07 0.00 7.42E+10
©.4197  1265400. 0.00

37.5000 -1.31E-06 -278.9010 3.2224 1.02E-07 0.00 7.42E+10
0.2799  1282500. 0.00

38.0000 -7.64E-07 -254.6125 4.5589 8.06E-08 0.00 7.42E+10
0.1656  1299600. 0.00

38.5000 -3.43E-07 -224.3446 5.2811 6.12E-08 0.00 7.42E+10
0.07520 1316700. 0.00 :

39.0000 -2.98E-08 -191.3528 5.5266 4.44E-08 0.0  7.42E+10
0.00662  1333800. 0.00

395.5000 1.90E-07 -158.1081 5.4180 3.03E-08 0.00  7.42E+10
-0.04283 1350900. 0.00

40.0000 3.34E-07 -126.3933 5.0614 1.88E-08 0.00 7.42E+10
-0.07604 1368000. 0.00

40.5000 4.15E-07  -97.4065 4.5455 9.72E-09 0.60 7.42E+10
-0.09591  13851600. 0.00

41.0000 4.50E-067 -71.8652 3.9422  2.88E-09 0.00 7.42E+10
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-0.1052 1402200. 0.00

41.5000  4.50E-07 -50.1059 3.3072 -2.05E-09 0.00 7.42E+10
-9.1065 1419300. 0.00

42.0000  4.26E-07 -32.1751 2.6822 -5.38E-09 0.00 7.42E+10
-0.1019 1436400. 0.00

42.5000  3.85E-07 -17.9093 2.0965 -7.41E-09 0.00 7.42E+10
-0.09337  1453500. 0.00

43.0000 3.37E-97 -7.0035 1.5688 -8.41E-09 0.00 7.42E+10
-0.08251 1470600. 0.00

43.5000 2.84E-97 0.9322 1.1097 -8.66E-89 0.00 7.42E+10
-0.07054  1487700. 0.00

44.0000 2.33E-07 6.3287 0.7230 -8.37E-09 0.00 7.42E+10
-0.05837  1504800. 0.00

44.5000  1.84E-07 9.6232 0.4078 -7.72E-99 0.00 7.42E+10
-0.04669  1521900. 0.00

45.0000 1.40E-07 11.2360 0.1599 -6.8B8E-@9 0.00 7.42E+10
-0.03594  1539000. 0.00

45.5000 1.02E-07 11.5544 -0.02696 -5.96E-909 0.00 7.42E+10
-90.02634  1556100. 0.00

46.0000 6.86E-08 10.9236 -0.1600 -5.05E-09 0.00 7.42E+10
-0.01800  1573200. 0.00

46.5000 4.10E-08 9.6441 -0.2466 -4.22E-09 0.60 7.42E+10
-0.01087 1590300. 0.00

47.0000  1.81E-08 7.9727 -0.2937 -3.50E-09 0.00 7.42E+10
-0.00484  16067400. .00

47.5000 -1.03E-09 6.1265 -0.3073 -2.93E-09 0.00 7.42E+10
2.79E-864  1624500. 0.00

48.0000 -1.71E-08 4.2900 -0.2924 -2.51E-09 0.00 7.42E+10
0.00469 1641600, 0.00

48.5000 -3.12E-08 2.6219 -0.2525 -2.23E-09 0.0 7.42E+10
0.00862 1658700. 0.00

49.0000 -4.39E-08 1.2638 -0.1899 -2.07E-09 0.00 7.42E+10
0.01227 1675800. 0.00

49.5000 -5.61E-08 0.3472 -0.1056 -2.01E-09 8.60 7.42E+10
©.01582 1692900. 0.00

50.0000 -6.80E-88 0.00 0.00 -2.00E-09 0.00 7.42E+10
0.01939 855000. 0.00

* This analysis computed pile response using nonlinear moment-curvature rela-
tionships. Values of total stress due to combined axial and bending stresses
are computed only for elastic sections only and do not equal the actual
stresses in concrete and steel. Stresses in concrete and steel may be inter-
polated from the output for nonlinear bending properties relative to the
magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:
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Pile-head deflection = 0.50000000 inches
Computed slope at pile head -0.00546181 radians
Maximum bending moment 1796195. inch-1bs
Maximum shear force = 38160. lbs
Depth of maximum bending moment 7.50000000 feet below pile head
Depth of maximum shear force 0.000000 feet below pile head
Number of iterations = 18
Number of zero deflection points =

3

|
(%]

Computed Values of Pile Loading and Deflection
for Lateral Loading for Load Case Number 2

Pile-head conditions are Displacement and Moment (Loading Type 4)

Displacement of pile head = 0.500000 inches
Moment at pile head = 0.0 in-1bs
Axial load at pile head = 110000.¢ 1lbs

Depth Deflect. Bending Shear Slope Total Bending  Soil
Res. Soil Spr. Distrib.

X y Moment Force S Stress Stiffness p
Es*h Lat. Load
feet inches in-1bs 1bs radians psi* 1b-in”2

1b/inch 1b/inch 1b/inch

0.00 ©.5000 .00 36649. -0.00565 0.00 7.50E+10
-372.1217 2233, 0.00
0.5000 0.4661 216929. 34376. -0.00564 0.00 7.50E+10
-385.5523 4963. 0.00
1.0000 0.4323 419966. 32026. -0.00562 0.00 7.50E+10
-397.8983 5523. 0.00
1.5000 0.3987 608657. 29605. -0.00558 0.00 7.49E+10
-409.0736 6157. 0.00
2.0000 ©.3654 782590. 27121, -90.00552 0.00 7.47E+10
-418.9781 6881. 0.00
2.5000 0.3324 941397. 24582. -0.00542 0.00 4.32E+10
-427.4931 7716. 0.00
3.0000 ©.3003  1084728. 21995. -0.00527 0.00 3.84E+10
-434.,5937 8684, 0.00
3.5000 0.2691 12123063. 19371. -0.00509 0.00  3.55E+10
-440.2144 9814. 0.00
4.0000 9.2392 1323894, 16717. -0.00487 0.60  3,35E+10
-444.,2897 11144. 0.00
4,5000 0.2107 1419334. 14044. -0.00461 © 0.00  3.21E+10
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-446.7540
5.0000
-447.5460
5.5000
-446.5784
6.0000
-443.7963
6.5000

-439.1164

7.0000
-432.4548
7.5000
-423.7187
8.0000
-412.8026
8.5000
-399.5821
9.0000
-383.9035
9.5000
-365.5654
10.0000
-344.2822
10.5000
-319.6077
11.0000
-290.7461
11.5000
-255.9968
12.0000
-210.4356
12.5000
-48.1999
13.0000
193.2502
13.5000
229.0173
14 .0000
249.3037
14.5000
262.0893
15.0000
269.9893
15.5000
274.2027
16.0000
275.3756
16.5000

12720.

©.1838

14607.
0.1587
16887.
0.1354
19673.
9.1140
23119.
0.09455
27442,
©.67715
32952.
0.06176
40106.
0.04834
49598.
0.03684
62530.
0.02717
80728.
0.01923
107427.
0.01288
148865.
0.00798
218687.
0.00434
353544,
0.00180
701483.
1.50E-04
1933211.
-0.00107
10679940.
-0.00193
711114.
-0.00249
601933.
-0.00279
564416.
-0.00289
561394.
-0.00283
581673.
-0.00266
622258.
-0.00240

Ent 1615469 Bk 393 Fg 1459

LB16 2 ft_freehead.lpllo

0.00

1498517.

0.00

1561397.

0.00

1607998.

0.00

1638410.

0.00

1652796.

0.00

1651392.

0.00

1634514.

0.00

1602558.

0.00

1556005.

©.00

1495431.

0.00

1421506.

0.00

1335012.

0.00

1236853.

0.00

1128088.

0.00

1009986.

0.00

884211.

0.00

756654,

0.00

636014,

0.00

523584,

0.00

420102.

0.00

326033.

0.90

241666.

0.00

167158.

0.00

102554.

11361. -9.00434
8679. -0.00404
6008. -9.00373
3359. -0.00340

744.4249  -0.00307

-1824. -9.00273

-4334, -9.00240

-6771. -0.00208

-9121. -0.00176

-11370. -9.00147
-13499. -9.00119
-15491. -9.38E-04
-17322. -7.11E-04
-18962. -5.15E-04
-20361. -3.50E-04
-21137. -2.39E-04
-20702. -1.73E-04
-19435. -1.18E-04
-18000. -7.12E-05
-16466. -3.34E-05
-14870. -3.52E-06
-13237.  1.92E-05
-11589.  3.55E-05

-9941. 4.63E-05
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0.90
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0.90

0.00

0.00

0.90

0.00

0.00

0.00

.12E+10
.O5E+10
.00E+10
.98E+10
.96E+10
.96E+10
.98E+10
.01E+10
.05E+10
.12E+10
.21E+10
.33E+1@
.50E+10
.73E+10
.07E+10
.45E+10
.47E+10
.48E+10
.49E+10
.50E+10
.50E+10
.50E+10
.50E+16
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273.8880
17.0000
269.9729
17.5000
263.7725
18.0000
255.3651
18.5000
243.6020
19.0000
226.7587
19.5000
208.2495
20.0000
179.4724
20.5000
139.4215
21.0000
69.4656
21.5000
18.2042
22.0000
-16.7498
22.5000
-38.2415
23.0000
-49,2059
23.5000
-52.4098
24.0000
-50.2903
24.5000
-44.6243
25.0000
-36.9087
25.5000
-28.9032
26.0000
-21.3698
26.5000
-14.7379
27.0000
-9.1865
27.5000
-4.7296
28.0000
-1.2716
28.5000

684195.
-0.00210
7716580.
-9.00177
892341.
-0.00145
1059139.
-0.00114
1287277.
-8.53E-04
1595769.
-6.07E-04
2059887.
-4.02E-04
2679361.
-2.39E-04
3493469.
-1.17E-04

3560513.

-3.01E-05

3627557.

2.72E-05
3694602.
6.10E-05
3761646.
7.71E-05
3828690.
8.07E-05
3895734,
7.61E-05
3962779.
6.68E-05
4007812.
5.53E-05
4007812.
4.33E-05
4007812.
3.20E-05
4007812.
2.21E-05
4007812.
1.38E-65

4007812.

7.08E-06

4007812.

1.90E-06

4007812.

-2.00E-06

LB16 2 ft_freehead.lpllo

0.00
47805.
0.00
2773.
0.00
-32764.
0.00
-59106.
e.00
-76675.
0.00
-86077.
0.00
-87978.
0.e0
-83412.
0.00
-73823.
0.00
-61730.
0.00
-48977.
0.e0
-36826.
0.0
-26049.
0.00
-17e41.
0.00
-99260.
0.00
-4609.
0.00
-904.0263
06.00
1472.
0.00
2808.
0.00
3374.
0.00
3410.
0.00
3115.
0.00
2649.
0.00
2137.

-8309. 5.24E-05

-6708. 5.44E-05

-5151. 5.32E-05

-3654. 4.95E-05

-2243.  4.41E-05

-937.7100  3.76E-05

225.4557  3.06E-@5
1182. 2.37E-05
1809. 1.74E-05
2072. 1.20E-05
2076. 7.59E-06
1911. 4.16E-06
1649. 1.64E-06
1344. -8.96E-08
1036. -1.16E-06

751.1643 -1.74E-06

506.5651 -1.96E-06

309.1295 -1.94E-06

158.3186 -1.77E-06

49.9901 -1.52E-06

-21.7805 -1.25E-06

-63.5288 -9.87E-07

-81.5324 -7.57E-@7

-81.3368 -5.65E-67
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Ent 1615489 Bk 393 Pg 1461

LB16 2 ft_freehead.lpllo

1.3368 4007812. 0.00

29.0000 -4.88E-06 1674, -67.5476 -4.13E-907 0.00 7.50E+10
3.2598 4007812, 0.e0

29.5000 -6.96E-06 1327. -43.8297 -2.93E-07 0.00  7.50E+10
4.6460  4007812. 0.00

30.0000 -8.39E-06 1148. -29.1759 -1.94E-07 0.006 7.50E+10
0.2386 178575. 0.00

30.5000 -9.28E-06 977.4025 -27.6554 -1.09E-07 0.6 7.50E+10
0.2682 173418. 0.00

31.0000 -9.70E-06  816.3442  -25.9960 -3.69E-08 0.00 7.50E+10
0.2849 176261. 0.00

31.5000 -9.72E-86  665.4988 -24.2706  2.24E-08 0.0 7.50E+10
0.2902 1791e4. 0.00

32,0000 -9.43E-06 525.8669 -22.5421 7.00E-08 0.00 7.50E+10
0.2859 181947. 0.00

32.5000 -8.88E-06 394.9069 -20.8636 1.97E-07 0.60 7.50E+10
0.2736 184790, 0.00

33.0000 -8.15E-06  274.5631 -19.2785 1.34E-07 ©.00 7.50E+10
0.2548 187633. 0.00

33.5000 -7.28E-06  163.3829 -17.8208 1.51E-907 0.00 7.50E+10
0.2311 190476. 0.00

34.0000 -6.33E-06 60.5138 -16.5153 1.6QE-@7 0.00 7.50E+10
0.2041 1933189. 0.00

34.5000 -5.36E-06 -35.0118 -15.3775 1.61E-07 0.00 7.50E+10
0.1752 196162. 0.00

35.0000 -4.40E-06 -124.2286 -12.2182 1.55E-07 6.06 7.50E+10
0.8779 1197000. 0.00

35.5000 -3.50E-06 -181.8346 -7.4587 1.42E-07 ©.00 7.50E+10
0.7086  1214160. 0.00

36.0000 -2.69E-06 -213.9213 -3.6766  1.27E-07 0.00 7.50E+10
0.5521 12312¢00. 0.00

36.5000 -1.98E-06 -226.12067 -0.7832  1.09E-07 ©.06  7.50E+10
0.4124  1248300. 0.00

37.0000 -1.38E-06 -223.4634 1.3283 9.11E-@8 0.00  7.50E+10
©0.2915 1265400. 0.00

37.5000 -8.89E-67 -210.3014 2.7736  7.37E-08 ©.00  7.50E+10
©0.1901  1282500. 0.00

38.0000 -4.98E-07 -190.2852 3.6665 5.77E-08 0.00 7.50E+10
0.1978  1299600. 0.00

38.5000 -1.97E-07 -166.3793 4.1196  4.34E-¢8 0.00  7.50E+10
0.04327 1316700. 0.00

39.0000 2.33E-08 -140.9068 4.2339 3.11E-€8 0.00 7.50E+10
-0.00518 1333800. 0.00

39.5000 1.76E-67 -115.6135 4.0994 2.08E-08 0.00  7.50E+10
-0.03966  1350900. 0.00

40.0000 2.73E-07  -91.7420 3.7933  1.26E-08 0.6  7.50E+10
-0.06235 1368000. 0.00

40.5000 3.27E-07 -70.1103 3.3800 6.07E-09 0.00 7.50E+10

Page 29

Exhibit J - Page 76 of 163



LB16 2 ft_freehead.lpllo

20-LM-41-0600

int 161549 B 393 Fg 14862

-0.07543  1385100. 0.00

41.0000  3.46E-907 -51.19065 2.9108 1.22E-09 0.00 .50E+10
-9.08095  1402200. 0.00

41.5000  3.41E-907 -35.1822 2.4257 -2.23E-09 0.00 .50E+106
-0.08076  1419300. 0.00

42.0000  3.20E-07 -22.08795 1.9539 -4.53E-09 0.00 .56E+10
-9.07650  1436400. 0.00

42.5000  2.87E-07 -11.7297 1.5157 -5.88E-09 0.00 .50E+10
-0.06955 1453500. @.00

43,0000  2.49E-07 -3.8833 1.1239 -6.50E-09 0.00 .50E+10
-0.06104 1470600. 0.00

43.5000 2.09t-07 1.7661 ©.7853 -6.59E-09 0.00 .50E+10
-0.05184  1487700. 0.00

44 .0000 1.70E-07 5.5492 0.5019 -6.30E-909 0.00 .50E+10
-0.04263  1504800. 0.00

44.5000  1.34E-907 7.7974 0.2724 -5.76E-99 0.00 .50E+10
-9.03387  1521900. 0.00

45.0000 1.01E-07 8.8258 0.09322 -5.10E-99 0.00 .50E+10
-9.02586  1539000. 0.00

45.5000  7.24E-08 8.9227 -0.04069 -4.39E-09 0.00 .50E+10
-0.01877  1556100. 0.00

46.0000  4.82E-08 8.3433 -9.1349 -3.70E-09 0.00 .50E+10
-9.01264 1573200. 0.00

46.5000  2.80E-08 7.3085 -0.1951 -3.07E-0@9 0.00 .50E+10
-0.00743  1590300. 0.00

47.0000  1.14E-08 6.0058 -0.2266 -2.54E-09 0.00 .50E+10
-0.00305 1607400. 0.00

47.5000 -2.40E-09 4.5931 -0.2338 -2.11E-09 0.00 .50E+10
6.49E-04  1624500. 0.00

48.0000 -1.40E-08 3.2034 -9.2204 -1.80E-09 0.00 .56E+10
0.00382 1641600. 0.00

48.5000 -2.40E-08 1.9512 -0.189¢ -1.59E-09 0.00 .50E+10
0.00663 1658700. 0.90

49.0000 -3.31E-08 0.9377 -0.1414 -1.48E-909 0.00 .50E+10
0.00924  1675800. 0.00

49,5000 -4.17E-08 0.2569 -0.07830 -1.43E-09 0.00 .50E+10
0.01178 1692900. 0.00

50.0000 -5.03E-08 0.00 0.600 -1.42E-09 0.00 .50E+10
8.01432 855000. 0.00

* This analysis computed pile response using nonlinear moment-curvature rela-
tionships. Values of total stress due to combined axial and bending stresses
are computed only for elastic sections only and do not equal the actual
stresses in concrete and steel. Stresses in concrete and steel may be inter-
polated from the output for nonlinear bending properties relative to the
magnitude of bending moment developed in the pile.
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int 1615467 Bk 393 Fq 14463

LB16 2 ft_freehead.lpllo
Output Summary for Load Case No. 2:
Pile-head deflection 0.50000000 inches
Computed slope at pile head -0.00565227 radians
Maximum bending moment 1652796. inch-1bs
Maximum shear force = 36649. 1lbs
Depth of maximum bending moment 7.00000000 feet below pile head
Depth of maximum shear force 0.000000 feet below pile head
Number of iterations 18
Number of zero deflection points

It
v

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs
Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians
Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.
Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs
Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians
Load Load Load Axial Pile-head Pile-head Max
Shear Max Moment
Case Type Pile-head Type Pile-head Loading Deflection Rotation in
Pile in Pile

No. 1 Load 1 2 Load 2 1bs inches radians lbs

in-1bs

1 vy, in 0.5000 M, in-1b 0.00 155000. 0.5000 -0.00546
38160. 1796195.

2 y, in 0.5000 M, in-1b 0.00 110000. 0.5000 -0.00565

36648. 1652796.

0.5000000000 inches
-0.00565227206 radians = -0.323851 deg.

Maximum pile-head deflection
Maximum pile-head rotation

The analysis ended normally.
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20-LM-41-0600

Int 161549 Bl 393 Py 14549

Shear Force (kips)
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| PILE STIFFNESS = 38 KIPS / 0.5IN = 76 KIPS/IN |
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Ent 15615469 Bk 393 Fq 1465

Bending Moment (in-kips)
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fnt 161569 Bk 393 Fg 1466

Lateral Pile Deflection (inches)
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Ent 161549 Bk 393 Fy 14567

ABUTMENT #1 FIXED HEAD I

LB16 2 ft_fixedhead.lpllo

LPile for Windows, Version 2019-11.004
Analysis of Individual Piles and Drilled Shafts
Subjected to Lateral Loading Using the p-y Method

© 1985-2019 by Ensoft, Inc.
All Rights Reserved

This copy of LPile is being used by:

Kimley-Horn
Salt Lake City

Serial Number of Security Device: 563876719
This copy of LPile is licensed for exclusive use by:
Kimley-Horn & Associates, Inc.,

Use of this program by any entity other than Kimley-Horn & Associates, Inc.,
is a violation of the software license agreement.

Path to file locations:
\SLC_Civil\e96360005 - WPR\_Project Files\Eng\Structural\Phase @A\WBWCD Gateway
Canal Crossing\Foundation Design\

Name of input data file:
LB16 2 ft_fixedhead.lplid

Name of output report file:
LB16 2 ft_fixedhead.lpllo

Name of plot output file:
LB16 2 ft fixedhead.lpllp

Name of runtime message file:
LB16 2 ft_fixedhead.lpllr
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Ent 1615469 Bk 393 Pg 1458

LB16 2 ft_fixedhead.lpllo
Date and Time of Analysis

Date: August 28, 2020 Time: 14:55:10

Project Name:

Job Number:

Client:

Engineer:

Description:

Computational Options:
- Conventional Analysis

Engineering Units Used for Data Input and Computations:
- US Customary System Units (pounds, feet, inches)

Analysis Control Options:

- Maximum number of iterations allowed = 500
Deflection tolerance for convergence 1.0000E-05 in
Maximum allowable deflection 100.0000 in
Number of pile increments = 100
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Int 14615867 B 393 Pg 1449

LB16 2 ft_fixedhead.lpllo

Loading Type and Number of Cycles of Loading:
- Static loading specified

- Analysis uses p-y modification factors for p-y curves

- Analysis uses layering correction (Method of Georgiadis)

- No distributed lateral loads are entered

- Loading by lateral soil movements acting on pile not selected

- Input of shear resistance at the pile tip not selected

- Input of moment resistance at the pile tip not selected

- Input of side resistance moment along pile not selected

- Computation of pile-head foundation stiffness matrix not selected
- Push-over analysis of pile not selected

- Buckling analysis of pile not selected

Output Options:
- Output files use decimal points to denote decimal symbols.
- Values of pile-head deflection, bending moment, shear force, and
soil reaction are printed for full length of pile.
- Printing Increment (nodal spacing of output points) = 1
- No p-y curves to be computed and reported for user-specified depths
- Print using wide report formats

Number of pile sections defined = 1
Total length of pile = 50.000 ft
Depth of ground surface below top of pile 0.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over
the length of the pile. A summary of values of pile diameter vs. depth follows.

Depth Below Pile
Point Pile Head Diameter
No. feet inches
1 0.000 24.0000
2 : 50.600 24.0000

Input Structural Properties for Pile Sections:
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Ent 1615469 Bk 393 Fq 1470

LB16 2 ft_fixedhead.lpllo

Pile Section No. 1:

Section 1 is a round drilled shaft, bored pile, or CIDH pile

Length of section = 50.000000 ft
Shaft Diameter 24,000000 in
Shear capacity of section 0.0000 lbs

Ground Slope Angle = ©.000 degrees
= 0.000 radians

Pile Batter Angle = ©0.000 degrees
= ©.000 radians

The soil profile is modelled using 4 layers
Layer 1 is stiff clay without free water

0.0000 ft
20.000000 ft
115.000000 pcf
115.000000 pcf

Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
Effective unit weight at top of layer
Effective unit weight at bottom of layer

Undrained cohesion at top of layer = 1500, psf
Undrained cohesion at bottom of layer = 1500. psf
Epsilon-5@ at top of layer = 0.0000

Epsilon-50 at bottom of layer 0.0000
NOTE: Default values for Epsilon-50 will be computed for this layer.

Layer 2 is stiff clay without free water

20.000000 ft
30.000000 ft
115.000008 pcf
115.06000008 pcf

Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
Effective unit weight at top of layer
Effective unit weight at bottom of layer
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Ent 16154869 Bk 393 Pg 1471

LB16 2 ft_fixedhead.1lpllo
Undrained cohesion at top of layer : 2250. psf
Undrained cohesion at bottom of layer 2250. psf
Epsilon-50 at top of layer = 0.0000
Epsilon-50 at bottom of layer 0.0000

NOTE: Default values for Epsilon-50 will be computed for this layer.
Layer 3 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer 30.000000 ft

Distance from top of pile to bottom of layer = 35.000000 ft

Effective unit weight at top of layer =  120.000000 pcf
Effective unit weight at bottom of layer . = 120.000000 pcf
Friction angle at top of layer = 32.000000 deg.
Friction angle at bottom of layer = 32.000000 deg.
Subgrade k at top of layer = 0.0000 pci
Subgrade k at bottom of layer = 0.0000 pci

NOTE: Default values for subgrade k. will be computed for this layer.
Layer 4 is stiff clay with water-induced erosion

Distance from top of pile to top of layer 35.000000 ft

Distance from top of pile to bottom of layer = 90.000000 ft
Effective unit weight at top of layer ’ = 115.000000 pcf
Effective unit weight at bottom of layer = 115.000008 pcf
Undrained cohesion at top of layer = 1300. psf
Undrained cohesion at bottom of layer = 1300. psf
Epsilon-50 at top of layer = 0.0000
Epsilon-560 at bottom of layer = 0.0008
Subgrade k at top of layer = 0.0000 pci
Subgrade k at bottom of layer = 0.0000 pci

NOTE: Default values for Epsilon-5@ will be computed for this layer.
NOTE: Default values for subgrade k will be computed for this layer.

(Depth of the lowest soil layer extends 4@.000 ft below the pile tip)

Layer Soil Type Layer Effective Undrained Angle of

ES0

Layer Name - Depth Unit Wt. Cohesion Friction
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20-LM-41-0600

it 161569 Bk 393 Pq 1472

kpy
Num (p-y Curve Type) ft pcf psf deg.
krm pci
1 Stiff Clay 0.00 115.00600 1500, --
default --
w/0 Free Water 20.0000 115.0000 1500. --
default --
2 Stiff Clay 20.0000 115.0000 2250, --
default -
w/0 Free Water 30.0000 115.0000 2250. --
default --
3 Sand 30.0000 120.0000 -- 32.0000
-- default
(Reese, et al.) 35.0000 120.0000 -- 32.0000
-- default
4 Stiff Clay 35.0000 115.0000 1300. --
default default
with Free Water 90.0000 115.0000 1300. --
default default
p-y Modification Factors for Group Action

Distribution of p-y modifiers with depth defined

Point Depth X p-mult y-mult
No. ft
1 6.000 0.6000 1.0000
2 50.000 0.6000 1.0000

Pile-head Loading and Pile-head Fixity Conditions
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Ent 1461569 Bk 393 Pg 1473

LB16 2 ft_fixedhead.lpllo

Number of loads specified = 1

Load Load Condition Condition Axial Thrust
Compute Top vy Run Analysis
No. Type 1 Force, lbs
vs. Pile Length
1 5 y = 0.500000 in S = 0.0000 in/in 110000.
N.A. Yes

= shear force applied normal to pile axis
= bending moment applied to pile head
lateral deflection normal to pile axis

DN T
n

= rotational stiffness applied to pile head

= pile slope relative to original pile batter angle

Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

Length of Section = 50.000000 ft
Shaft Diameter = 24.000000 in
Concrete Cover Thickness (to edge of long. rebar) = 3.000000 in
Number of Reinforcing Bars = 11 bars
Yield Stress of Reinforcing Bars = 60000. psi
Modulus of Elasticity of Reinforcing Bars = 29000000. psi
Gross Area of Shaft =  452.389342 sq. in.
Total Area of Reinforcing Steel = 8.690000 sq. in.
Area Ratio of Steel Reinforcement 1.92 percent
Edge-to-Edge Bar Spacing = 3.789453 in
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LB16 2 ft_fixedhead.lpllo
Maximum Concrete Aggregate Size 0.750000 in
Ratio of Bar Spacing to Aggregate Size = 5.05

Offset of Center of Rebar Cage from Center of Pile = ©.0000 in
Axial Structural Capacities:
Nom. Axial Structural Capacity = ©.85 Fc Ac + Fy As = 2029.978 kips
Tensile Load for Cracking of Concrete = -213.613 kips
Nominal Axial Tensile Capacity = -521.400 kips
Reinforcing Bar Dimensions and Positions Used in Computations:
Bar Bar Diam. Bar Area X Y
Number inches sq. 1in. inches inches
1 1.000000 0.790000 8.500000 ©.00000
2 1.000000 0.790000 7.150655 4.595447
3 1.000000 ©.790000 3.531028 7.731872
4 1.000000 6.790000 -1.209676 8.413482
5 1.000000 6.790000 -5.566316 6.423871
6 1.000000 0.790000 -8.15569@ 2.394727
7 1.000000 0.790000 -8.155690 -2.394727
8 1.000000 0.790000 -5.566316 -6.423871
9 1.000000 0.790000 -1.209676 -8.413482
10 1.000000 0.790000 3.531028 -7.731872
11 1.000000 0.790000 7.150655 -4.595447
NOTE: The positions of the above rebars were computed by LPile
Minimum spacing between any two bars not equal to zero = 3.789 inches
between bars 8 and 9.
Ratio of bar spacing to maximum aggregate size = 5.05
Concrete Properties:
Compressive Strength of Concrete = 4000. psi

Modulus of Elasticity of Concrete
Modulus of Rupture of Concrete -474.341649 psi
Compression Strain at Peak Stress 0.001886
Tensile Strain at Fracture of Concrete = -0.0001154
Maximum Coarse Aggregate Size 0.750000 in

3604997. psi
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Number of Axial Thrust Force Values Determined from Pile-head Loadings

Number

kips

110.00

LB16 2 ft_fixedhead.lpllo

Axial Thrust Force

0

Definitions of Run Messages and Notes:

concrete in section has cracked in tension.
stress in reinforcing steel has reached yield stress.

20-LM-41-0600

Ent 1615489 Bk 393 Pg 1475

=1

T = ACI 318 criteria for tension-controlled section met, tensile strain in
reinforcement exceeds 0.005 while simultaneously compressive strain in
concrete more than 0.003. See ACI 318, Section 10.3.4.

section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.

Axial Thrust Force =

Bending
Max Conc
Curvature
Stress
rad/in.
ksi

110

Bending
Max Steel
Moment
Stress
in-kip
ksi

.000 kips

Bending
Run
Stiffness
Msg
kip-in2

Depth to

N

Axis

in

Max Comp
Strain

in/in

depth of tensile zone in concrete section is less than 1@ percent of

Max Tens
Strain

in/in

.00000125
.2793213
.00000250
.3399808
.00000375
.4002503
.000005009
.4601262
.00000625
.5195866
.06000750
.5785969

OO OO®

93.7233430
1.8400846
187.4594638
2.1675128
281.1882926
2.4957227
374.9020733
2.8247096
468.4886584
3.1543312
561.7827016
3.4843480

74978674.
74983786.
74983545,
74980415.
74958185.

74904360.

Page 9

53.

32.

25.

22

20.

19.

7609547

8967277

9491745

.4807555

4032063

0199912

0.00006720

©.00008224

0.00009731

6.0001124

0.0001275

0.0001426

©.00003720

0.00002224

9.00000731

-0.00000760

-0.00002248

-0.00003735
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20-LM-41-0600

int 1615469 Bk 393 Pg 14746

LB16 2 ft_fixedhead.lpllo

0.00000875 654.7037731 74823288. 18.0329829 ©.0001578 -0.00005221
9.6371367 3.8146193

0.00001000 747.2139602 74721396. 17.2933311 0.0001729 -0.00006707
0.6951947 4.1450661

0.00001125  839.2937919 74603893. 16.7184395 0.0001881 -0.00008192
0.7527640 4.4756409

0.00001250  930.9327494 74474620. 16.2588007 0.0002032 -9.00009676
9.8098405 4.8063153

0.00001375  930.9327494 67704200. 14.6096808 0.0002009 -0.0001291
0.8083573 4.6293602 C

0.00001500 930.9327494 62062183. 14.1395444 0.0002121 -9.0001479
0.8421729 4.8457019 C

0.00001625 930.9327494 57288169. 13.7297387 0.0002231 -0.06001669
0.8829835 5.0563894 C

0.00001750  930.9327494 53196157. 13.3685834 ©.0002340 -0.0001860
0.9228847 5.2620561 C

©.00001875  930.9327494 49649747 . 13.0475166 0.0002446 -0.0002054
9.9619700 5.4633372 C

0.00002000 930.9327494 46546637. 12.7596199 0.0002552 -0.0002248
1.0002939 5.6605796 C

©0.00002125 930.9327494 43808600. 12.50062913 0.0002656 -0.0002444
1.9379634 5.8545543 C

0.00002250  956.3429238 42504130. 12.2653226 ©.0002760 -0.0002640
1.07508314 6.0456230 C

0.00002375  985.0653077 41476434. 12.0514698 0.0002862 -0.0002838
1.1115563 6.2341999 C

0.006002500 1013. 40535765. 11.8561237 0.0002964 -0.0003036
1.1475941 -6.6293103 C

0.00002625 1041. 39669473. 11.6764021 0.0003065 -0.0003235
1.1831272 -7.0975889 C

0.00002750 1069. 38869695. 11.5105223 0.0003165 -9.0003435
1.2181947 -7.5678588 C

0.00002875 1096. 38131880. 11.3576496 0.0003265 -0.0083635
1.2528995 -8.0393095 C ‘

0.00003000 1123. 37445849. 11.2154327 0.0003365 -0.0003835
1.2871681 -8.5125734 C

0.00003125 1150. 36807580. 11.0830555 0.0003463 -0.0004037
1.3210548 -8.9872309 C :

0.00003259 1177. 36213276. 10.9598789 0.0083562 -0.0004238
1.3546184 -9.4628140 C

0.00003375 1203. 35656405. 10.8442530 0.0003660 -0.0004440
1.3877884 -9.9399373 C

0.00003500 1230. 35135572. 10.7361965 0.0003758 -0.0004642
1.4206670 -10.4177604 C

0.00003625 1256. 34646619. 10.6346947 ©.0003855 -0.0004845
1.4532272 -10.8965272 C

0.00003750 1282. 34185663. 10.5388499 ©.0003952 -0.0005048
1.4854407 -11.3765006 C
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.00003875
.5174729
. 00004000
.5496722
.00004125
.5804617
.00004250
.6116721
.00004375
.6424674
.00004500
.6730577
.00004625
.7034707
.00004750
.7336276
.00004875
.7634495
.00005125
.8225664
.00005375
.8807631
.00005625
.9380509
.00005875
.9946384
.00006125
.0502110
.00006375
.1050232
.00006625
.1591362
.00006875
.2124135
.08007125
.2647966
.00007375
.3164812
.00007625
.3674642
.00007875
.4177423
.00008125
.4670859
.00088375
.5156779
.00008625
.5635647

-11.

-12.

-12.

-13.

-13.

-14.

-14.

-15.

-15.

-16.

-17.

-18.

-19.

-20.

-21.

-22.

-23.

-24,

-25.

-26.

-27.

-28.

-29.

-30.

13e8.

8562681

1334.

3380237

1359.

8198434

1385.

3014591

1411.

7849666

1436.

2685206

1461.

7518717

1487.

2357327

1512.

7208332

1562.

6904276

1612.

6612287

1662.

6331774

1712.

6043091

1761.

5776701

1810.

5508275

1859.

5231554

1908.

4960141

1957.

4700332

2005.

4432051

2054.

4155234

2102.

3869819

2150.

3600764

2198.

3328337

2246.

3047086

LB16 2 ft_fixedhead.lpllo

33753624. 10.
33342853, 1e.
32955632, 1e.
32590447, 10.
32241518. 1e.
31910841. 10.
31597370, 10.
31298654. 9
31012479. 9
30480231. 9
29992815. 9
29544349, 9
29132002. 9
28748570. 9
28392802, 9
28062076. 9
27752713. 9
27462059, 9
27189493. 9
26933225, 9
26691692. 9
26462343, 8
26245008. 8
26038870. 8
Page 11

4493720

3637726

2833074

2077410

1350016

0662678

0014003

.9395769

.8800472

.7701075

.6696206

.5773626

.4934355

.4151047

.3430278

.2768223

.2151653

.1572736

.1037631

.0540314

.0078900

.9638941

.9226623

.8841744

20-LM-41-0600

Ent 1415489 B 393 Pg 1477

0.0004049

0.0004146

0.0004242

0.0004338

0.0004434

0.0004530

0.0004626

0.0004721

0.0004817

0.06005007

0.0005197

©.0005387

0.0005577

0.0005767

0.0005956

0.0006146

0.0006335

0.0006525

©.0006714

0.0006904

0.0007094

0.0007283

0.0007473

0.0007663

.0005251

.0005454

.0005658

.0005862

. 0006066

.0006270

.0006474

.0006679

.0006883

.0007293

.0007703

.0008113

.0008523

.0008933

.0009344

.9009754

.0010165

.0010575

.0010986

.0011396

.0011806

.0012217

.0012627

.0013037
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20-LM-41-0600

fnt 161549 Bk 393 Pg 1478

LB16 2 ft_fixedhead.1lpllo

0.00008875 2294, 25842975. 8.8482013 ©.00073853 -0.0013447
2.6107431 -31.2756920 C
0.00009125 2341, 25656471. 8.8145389 0.0008043 -6.0013857
2.6572099 -32.2457770 C '

©.060009375 2389. 25478598. 8.7830049 0.0008234 -0.0014266
2.7029617 -33.2149563 C

0.00009625 2436. 25308498. 8.7532290 0.0008425 -0.0014675
2.7479479 -34.1838012 C

0.00009875 2483. 25145175. 8.7245990 0.0008616 -0.0015084
2.7920571 -35.1536794 C

0.0001013 2530. 24988694. 8.6977027 0.0008806 -0.0015494
2.8354493 -36.1226202 C

0.0001038 2577. 24838552. 8.6724175 ©.0008998 -0.0015902
2.8781212 -37.08906137 C

0.06001063 2624. 24694294, 8.6486322 0.0009189 -9.0016311
2.9200692 -38.68576519 C

0.0001088 2670. 24555504 . 8.6262460 0.0009381 -0.0016719
2.9612897 -39.0237267 C

0.0001113 2717. 24421805, 8.6051672 0.0009573 -0.0017127
3.0017792 -39.9888296 C

0.0001138 2763. 24292853. 8.5853121 0.0009766 -0.0017534
3.0415340  -40.9529521 C

6.0001163 2810. 24168333. 8.5666044 ©.0009959 -0.0017941
3.0805503 -41.9160856 C

0.0001188 2856. 24047956. 8.5489742 0.0010152 -0.0018348
3.1188244  -42.8782212 C

0.0001213 2902. 23931457. 8.5323574 0.0010345 -0.0018755
3.1563525 -43.8393501 C ‘

©.0001238 2948. 23818534. 8.5165843 0.0010539 -0.0019161
3.1931047 -44.7998576 C

0.0001263 2993. 23708817. 8.5013259 0.0010733 -0.0019567
3.2290126 ~45.7607702 C

©.0001288 3039. 23602328. 8.4869429 0.0010927 -0.0019973
3.2641693 -46.7206267 C

0.0001313 3084. 23498873. 8.4733879 ©0.0011121 -9.0020379
3.2985711 -47.6794170 C

0.0001338 3130. 2339827S. 8.4606171 ©8.0011316 -0.0020784
3.3322135 -48.6371309 C

©.0001363 3175. 23300368. 8.4485902 0.0011511 -0.0021189
3.3650926 -49.5937577 C

0.0001388 3220. 23204997. 8.4372694 0.0011707 -0.0021593
3.3972041 -50.5492867 C

0.0001413 3265. 23112020. 8.4266201 ©.0011903 -0.0021997
3.4285435 -51.5037071 C

©.0001438 3309. 23021304. 8.4166097 0.0012099 -0.0022401
3.4591067 -52.4570078 C

©.0001463 3354. 22932723. 8.4072083 0.0012296 -0.0022804

3.4888890 -53.4091775 C
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0.0001488
3.5178860
0.0001588
3.6259285
0.0001688
3.7207798
0.0001788
3.7993810
©.0001888
3.8619803
0.0001988
3.9120573
0.0002088
3.9498999
0.0002188
3.9767621
0.0002288
3.9934952
0.0002388
3.9999058
0.0002488
3.9999843
©.0002588
3.9999822
©.0002688
3.9999172
0.0002788
3.9996476
0.0002888
3.9988848
©.0002988
3.9971859
©.0003088
4.0000000
0.0003188
3.9991475
©.0003288
3.9958785
©.0003388
3.9996717
©.0003488
3.9962628
©.0003588
3.9996897
©.0003688
3.9954329
0.0003788
3.9993268

3398.

-54.3602046

3575.

-58.1526495

3747.

-60.0000000

3891.

-60.0000000

3999.

-60 .6000000

4095,

-60.0000000

4171.

-60.0000000

4236.

-60.0000000

4299.

-60.0000000

4356.

-60.0000000

44e1l.

-60 .0000000

4438.

-60.0000000

4474.

-60.0000000

4509.

-60.0000000

4542,

-60.0000000

4574.

-60.0000000

4600.

-60.0000000

4622.

-60.0000000

4639.

-60.0000000

4655.

-60.0000000

4671.

-60.0000000

4686.

-60.0000000

4701.

-60.0000000

4715.

-60.0000000

cy

cy

cy

cy

Y

cy

cy

cy

cy

Y

cy

cy

cy

cY

a4

cy

cy

cy

cy

cy

cy

cy

LB16 2 ft_fixedhead.lpllo

22846162.
22518046.
22283717.
21766156.
211896081.
20601531.
19982466.
19364929.
18793918.
18246213.
17692640.
17152887.
16648023.
16175257.
15731325.
15309426.
14899449.
14499169.
14111797.
13742944.
13393086.
13061755.
12747375.

12448773.
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8.

8.

8.

3983878

3684174

3446277

. 3092906

.2571474

.2034351

.1447586

.0857118

.0334635

.9822696

.9279771

.8745719

.8267460

.7833743

.7434631

.7064084

.6691943

.6313233

.5935280

.5578821

.5233391

.4915861

.4624629

.4356448

20-LM-41-0600

Ent 1615469 Bk 393 Pg 1479

©.0012493

0.0013285

0.0014082

0.0014853

0.0015585

0.0016304

0.0017002

©.0017687

0.0018377

0.0019058

0.0019721

0.0020375

0.0021034

0.0021696

0.0022359

©.0023023

0.0023679

0.0024325

0.0024964

0.0025602

0.0026238

©.0026876

©.0027518

0.0028163

-0.0023207
-0.0024815
-0.0026418
-0.0028047
-0.0029715
-0.0031396
-0.0033098
-0.0034813
-6.0036523
-0.0038242
-0.0039979
-0.0041725
-6.0043466
-0.0045204
-0.0046941
-0.0048677
-0.0050421
-8.0052175
-0.0053936
-0.0055698
-0.0057462
-0.0059224
-0.0060982

-0.0062737

Exhibit J - Page 94 of 163



20-LM-41-0600

it 161569 Bk 323 Fq 1480

LB16 2 ft_fixedhead.lpllo

0.0003888 4729. 12164755. 7.4109509 ©.0028810 -0.0064490
3.9952701 -60.0000000 CY
0.0003988 4743. 11894173. 7.3882420 0.0029461 -9.0066239
3.9981323 -60.0000000 CY
0.0004088 4756. 11636229. 7.3671295 ©.0030113 -0.00867987
3.9999891 -60.0000000 CYT
0.0004188 4769. 11387838. 7.3467851 0.0030765 -0.060869735
3.9950948 -60.0000000 CYT
0.0004288 4780. 11148842. 7.3269069 0.0031414 -0.0071486
3.9989120 -60.0000000 CYT
0.0004388 4790. 16916382. 7.3052962 0.0032052 -9.0073248
3.9991604  -60.0000000 CYT
0.0004488 4798. 10692409. 7.2840921 ©.0032687 -0.0075013
3.9942552 -60.0000000 CYT
©.0004588 4805. 10473982. 7.2615912 ©.0033313 -0.0076787
3.9980763 -60.0000000 CYT
0.0004688 4811. 10264161. 7.2400191 0.0033938 -0.0078562
3.9998574  -60.0000000 CYT
0.0004788 4816. 10060314. 7.2181215 0.0034557 -0.0080343
3.9942767  -60.0000000 CYT
0.0004888 4821. 9864271. 7.1972311 0.0035176 -0.0082124
3.9945738 -60.0000000 CYT
0.0004988 4826. 9675905. 7.1774047 0.0035797 -0.0083903
3.9979989 60.0000000 CYT
0.0005088 4830. 9494781, 7.1586066 ©.0036419 -0.0085681
3.9997544 60.0000000 CYT
0.0005188 4835. 9320443. 7.1408700 0.0037043 -0.0087457
3.9959852 60.0000000 CYT ‘
0.0005288 4839. 9152514. 7.1241228 ©.0037669 -0.0089231
3.9916192 60.0000000 CYT
0.0005388 4844, 8990317. 7.1087099 ©.0038298 -0.0091002

3.9958709 60.0000000 CYT

Moment values interpolated at maximum compressive strain = ©.003
or maximum developed moment if pile fails at smaller strains.

Load Axial Thrust Nominal Mom. Cap. Max. Comp.
No. kips in-kip Strain
1 110.000 4753.967 0.00300000

Note that the values of moment capacity in the table above are not
factored by a strength reduction factor (phi-factor).
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20-LM-41-0600

Ent 15615469 Bk 393 Fg 1481

LB16 2 ft_fixedhead.1lpllo

In ACI 318, the value of the strength reduction factor depends on whether
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (9.70).

The above values should be multiplied by the appropriate strength reduction
factor to compute ultimate moment capacity according to ACI 318, Section
9.3.2.2 or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding
bending stiffnesses computed for common resistance factor values used for
reinforced concrete sections.

Axial Resist. Nominal Ult. (Fac) Ult. (Fac) Bend. Stiff.
Load Factor Moment Cap Ax. Thrust Moment Cap at Ult Mom
No. ~ for Moment in-kips kips in-kips kip-in~2
1 0.65 4754. 71.500000 3090. 23485877.
1 0.75 4754, 77 .000000 3565. 22535282.
1 0.90 4754. 82.500000 4279. 18979984.

Top of Equivalent

Layer Top Depth Same Layer Layer is Fo F1
Layer Below Below Type As Rock or Integral Integral
No. Pile Head Grnd Surf Layer is Below for Layer for Layer
ft ft Above Rock Layer lbs 1bs
1 6.00 0.00 N.A. No 0.00 375142,
2 20.0000 15.5963 Yes No 375142. 392091.
3 30.0000 20.1281 No No 767233. 663263.
4 35.0000 572.7969 No No 1430496. N.A.

Notes: The F@ integral of Layer n+l equals the sum of the FO and F1 integrals
for Layer n. Layering correction equivalent depths are computed only
for soil types with both shallow-depth and deep-depth expressions for
peak lateral load transfer. These soil types are soft and stiff clays,
non-liquefied sands, and cemented c-phi soil.
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20-LM-41-0600

Ent 161547 B 393 Pg 1482

LB16 2 ft_fixedhead.lpllo

Computed Values of Pile Loading and Deflection
for Lateral Loading for Load Case Number 1

Pile-head conditions are Displacement and Pile-head Rotation (Loading Type 5)

Displacement of pile head = ©.500000 inches
Rotation of pile head = 0.P00E+08 radians
Axial load on pile head = 110000.0 1bs

Depth Deflect. Bending Shear Slope Total Bending  Soil
Res. Soil Spr. Distrib. ’

X y Moment Force S Stress Stiffness p
Es*h Lat. Load
feet inches in-1bs 1bs radians psi* 1b-in~2

1b/inch 1b/inch 1b/inch

0.00 0.5000 -3067151. 51746. 0.00 0.00  2.35E+10
-235.0243 1410. 0.00
0.5000 0.4977 -2760901. 50256. -7.43E-04 0.00 2.35FE+10
-247.5289 2984. 8.00
1.0000 0.4911 -2463098. 48735,  -9.00139 0.00 2.52E+10
-259.4464 3170. 0.00
1.5000 0.4810 -2174248. 47144.  -0.00193 0.60 2.64E+10
-270.7765 3378. 0.00
2.0000 0.4679 -1894819. 45488. -0.00238 0.00 2.78E+10
-281.5058 3609. 0.00
2.5000 0.4524 -1625255. 43768. -0.00275 0.60 2.99E+10
-291.6243 3867. 0.00
3.0000 0.4350 -1365974. 41990. -0.00304 0.00  3.29FE+10
-301.1263 4154, 0.00 '
3.5000 0.4160 -1117368. 49157. -0.00325 0.00 3.76E+10
-310.0107 4471, 0.00
4.0000 0.3960 -879866. 38272. -0.00337 9.00 7.45E+10
-318.2808 4823, 0.00
4.5000 0.3755  -653655. 36339. -0.00344 0.00 7.48E+10
-326.0004 5209. 0.00
5.0000 0.3548  -439205. 34361. -0.00348 0.00 7.50E+10
-333.1401 5634. 0.00
5.5000 0.3338  -236725. 32343.  -0.00351 0.00 7.50E+10
-339.6677 6166. 0.00
6.0000 0.3127 -46461. 30287. -0.00352 0.00 7.50E+10
-345.5481 6631. 0.00
6.5000 0.2916 131367. 28198. -0.00351 0.00 7.50E+10
-350.7422 7218. 0.00
7.0000 9.2705 296560. 26081. -0.00350 9.00 7.50E+10
-355.2061 7879. 0.00
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7.5000 0.2496 448950. 23938. -0.00347 0.00 7.50E+10
-358.8892 8628. .00

8.0000 0.2289 588397. 21776. -08.00343 ©0.60  7.49E+10
-361.7327 9482. ©.00

8.5000 0.2085 7147960. 19600. -0.00337 ©.00 7.48E+10
-363.6669 10466. 6.0 ' )

9.0000 0.1884 828053. 17415. -9.00331 0.00 7.46E+10
-364.6073 11611. 0.00

"9.5000 0.1687 928147. 15228, -0.00322 0.00 5.04E+10
-364.4496 12959, 0.00

10.0000 0.1497 1015047, 13045. -0.00309 0.00 4.05E+10
-363.1876 14554. 0.00

10.5000 ©.1316 1088774. 10873, -0.00293 ©.00  3.83E+10
-360.8383 16449. @.00 )

11.0000 ©.1145 1149397, 8719. -0.00275 ©.00 3.68E+10
-357.3663 18720. ©.00

11.5000 ©.09858 1197032. 6588. -0.00256 0.00  3.58E+10
-352.7365 21468. ©.00

12.0000 0.08383  1231836. 4489, -0.00235 0.00 3.51E+10
-346.9134 24830. ©.00

12.5000 0.07034  1254012. 2429, -0.00214 0.00 3.47E+10
-339.8608 28991. 0.00

13.0000 0.05815 1263810. 414.8795 -0.00192 0.00  3.45E+10
-331.5419 34210. ©.00

13.5000 0.04728 1261527. -1546. -0.001706 ©.00  3.45E+10@
-321.9192 40856. 8.00

14.0000 0.83772  1247511. -3444. -0.00149 0.00 3.48E+10
-310.9551 49462. 0.00

14.5600 0.02945 1222158, -5273. -0.00127 ©.00  3.53E+10
-298.6125 60829. 0.00

15.0000 0.02244 1185918, -7023. -0.00107 0.00 3.60E+10
-284.8573 76180. 0.00

15.5000 0.01660 1139293, -8687. -8.80E-04 0.00 3.71E+10
-269.6619 97458. 0.e0

16.0000 ©.01187 1082838. -10255. -7.093E-04 0.00  3.85E+10
-253.0147 127842, 0.00 ‘

16.5e00 0.00816 1017164. -11719. -5.44E-04 0.00 4.04E+10
-234.9400 172739. 0.00

17.0000 0.00535 942932, -13070. -4.93E-04 0.00 4.32E+10
-215.5442 241627. 0.00

17.5000 0.00333 860853. -14302. -3.02E-04 ' 0.00  7.46E+10
-195.0916 351484. 0.00

18.0000 0.00172 771766. -15383. -2.37E-04 0.00 7.47E+10
-168.5816 5867590. ©.00

18.5000 4.89E-04 676449, -16273. -1.79E-04 ©0.00  7.48E+10
-124.7239  1529003. .00

19.0000 -4.19E-04 576666. -16322. -1.28E-04 0.00  7.49E+10
108.45066  1551357. 0.00
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19.5000 -0.00105 480757. -15544. -8.60E-05 0.00 .49E+10
150.9777 861820, 0.00

20.0000 -0.00145 390257. -14555. -5.12E-85 0.00 .50E+10
178.5387 737836. 0.00

20.5000 -0.00167 306165. -13297. -2.33E-05 0.00 .50E+10
240.9057 868013, 0.00

21.0000 -0.00173 230728. -11830. -1.83E-06 0.00 .50E+10
247.9407 859118. 0.00

21.5000 -0.00169 164206. -10333.  1.40E-05 0.00 .50E+10
250.9750 892518. 0.00

22.0000 -0.00156 106710. -8828.  2.48E-05 0.00 .50E+10
250.8130 962226. 0.00

22.5000 -8.00139 58237. -7332.  3.14E-05 0.00 .58E+10
247.9242  1070576. 0.00

23.0000 -0.00119 18687. -5860. 3.45E-05 0.00 .50E+10
242.6033  1226252. 0.00

23.5000 -9.76E-04 -12131. -4427.  3.47E-05 0.00 .50E+10
235.0406 1445454, 0.00

24.0000 -7.70E-04 -34486. -3046.  3.29E-05 0.00 .50E+10
225.3532  1755867. 0.00

24.5000 -5.81E-04 -48727. -1733.  2.96E-05 0.00 .50E+10
212.4188  2193528. 0.00

25.6000 -4.15E-04 -55318. -569.7623 2.54E-85 0.00 .50E+10
175.2487  2531250. 0.00

25.5008 -2.76E-04 -55598, 305.7207 2.1@E-85 0.00 .50E+10
116.5790  2531250. 0.00

26.0000 -1.64E-04 -51677. 862.9710 1.67E-85 0.00 .50E+10
69.1711 2531250, 9.00

26.5000 -7.64E-05 -45264. 1167. 1.28E-05 0.00 .50E+10
32.2307 2531250. 0.00

27.0000 -1.06E-05 -37688. 1277. 9.46E-06 0.00 .50E+10
4.4589  2531250. 0.00

27.5000 3.72E-85 -29949, 1244. 6.76E-06 0.00 .50E+10
-15.6789  2531250. 0.00

28.0000 7.0SE-@5 -22774. 1107. 4.65E-06 0.00 .50E+10
-29.7502  2531250. 0.00

28.5000 9.29E-05 -16668. 900.4223 3.@7E-06 0.00 .50E+10
-39.2085 2531250. 0.00

29.0000 1.07E-04 -11973. 646.9249 1.92E-06 0.00 .50E+10
-45.2906  2531250. 0.00

29.5060 1.16E-04 -8907. 364.2106 1.09E-06 0.00 .50E+10
-48.9475  2531250. 0.00

30.0000 1.20E-04 -7604. 210.8817 4.28E-07 0.00 .50E+10
-2.1621 107732. 0.00

30.5000 1.21E-04 -6377. 197.7605 -1.32E-07 9.00 .50E+10
-2.2116 109527, 0.00

31.0000 1.19E-84 -5230. 184.5111 -5.96E-07 0.00 .50E+10
-2.2048 111323. 0.00
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31.5000 1.14E-04 -4162. 171.4487 -9.72E-07 @.00 .50E+10
-2.1493 113118. 0.00

32.0000 1.@7E-04 -3172. 158.8432 -1.27E-06 0.e0 .50E+10
-2.0526 114914. 0.00

32.5000 9.88E-85 -2255. 146.9191 -1.4BE-06 ©.00 .50E+10
-1.9221 116709. 0.00

33.0000 8.94E-05 -1407. 135.8568 -1.63E-06 0.00 .50E+10
-1.7653 1185065, 0.00

33.5000 7.93E-05 -622.2784 125.7928 -1.71E-06 ©.00 .50E+10
-1.5893 120301. 0.00

34.0000 6.89E-05 105.6161 116.8213 -1.73E-06 0.00 .50E+10
-1.4012 122096. 0.00

34.5000 5.85E-05 781.8624 108.9942 -1.70E-06 0.00 .50E+10
-1.2079 123892. 0.00

35.0000 4.8S5E-05 1415. 87.0335 -1.61E-06 ©.00 .50E+10
-6.1124 756000. 0.00

35.5000  3.92E-05 1828. 53.6651 -1.48E-06 0.00 .56E+10
-5.0104 766800 . 0.00

36.0000 3.08E-05 2061. 26.6676 -1.32E-06 0.00 .50E+10
-3.9888 777600. 0.00

36.5000  2.33E-05 2150. 5.5009 -1.15E-06 0.00 .50E+10
-3.0668 788400. 0.00

37.0000 1.69E-05 2129. -10.4661 -9.82E-07 0.00 .50E+10
-2.2555 799200. 0.00

37.5000  1.15E-05 2026. -21.9104 -8.16E-@7 0.00 .506E+10
-1.5592 8106000. 0.00

38.0006 7.14E-06 1867. -29.5179 -6.68E-07 0.00 .50E+10
-0.9766 8208600. 0.00

38.5000 3.62E-06 1673. -33.9545 -5.19E-07 0.00 .50E+10
-9.5023 831600. 0.00

39.0000 9.12E-07 1460. -35.8457 -3.94E-907 0.00 .50E+10
-0.1281 842400. 0.00

39.5000 -1.19E-06 1243, -35.7614 -2.85E-@7 0.00 .50E+10
0.1562 853200. - 0.99

40.0000 -2.51E-06 le31. -34.2076 -1.94E-07 0.00 .50E+10
©0.3618 864000. 0.00

40.5080 -3.43E-06 832.6417 -31.6215 -1.20E-07 0.00 .50E+10
0.5002 874800. 0.00

41.0000 -3.95E-86 651.9741  -28.3717 -6.04E-08 0.00 .50E+10
0.5830 885600. 0.00

41.5000 -4.16E-06 492.2610 -24.7599 -1.46E-08 0.00 .50E+10
0.6209 896400. 0.00

42.0000 -4,13E-06 354.8744  -21.9258 1.93E-08 0.00 .50E+10
©.6238 9072600. 0.00

42.5000 -3.92E-06  239.9255 -17.3530 4.31E-08 0.00 .50E+10
0.6005 918000. 0.00

43.0000 -3.61E-06 146.5820 -13.8755 5.85E-08 0.00 .56E+10
9.5586 928800. 0.00
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43.5000
0.5046
44,0000
0.4437
44,5000
0.3798
45.0000
0.3159
45.5000
0.2542
46.0000
0.1959
46.5000
0.1415 10044600.
47.0000
0.09096
47.5000
0.04392
48.0000
-3.68E-04
48.5000
-0.04281
49.0000
-0.08434
49.5000
-0.1258
50.0000
-0.1678

939600.
950400.
961200.
972000.
982800.

993600.

1015200.

1026000.

1047600.
1058400.
1069200,

540000,

-3.22E-06
-2.80E-86
-2.37E-06
-1.95E-06
-1.55E-06
-1.18E-06
-8.45E-07
-5.38E-07
-2.57E-07
2.13E-09
10368600.
2.45E-07
4.78E-97

7.06E-07

9.32E-07

20-LM-41-0600
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LBl6 2 ft_fixedhead.1lpllo

73.3420
0.00
18.2652
0.00
-20.8405
0.00
-46.2736
0.00
-60.3304
0.00
-65.2314
0.00
-63.0766
0.00
~-55.8252
0.00
-45,2963
0.00
-33.1837
0.00
-21.0826
0.00
-10.5216
0.00
-2.9963
0.00
©.00
0.00

-10.6857 6.73E-08 0.00 7.50E+10
-7.8407 7.10E-08 0.00 7.50E+10
-5.3704 7.@9E-08 @.00 7.506E+10
-3.2833 6.82E-08 0.00 7.50E+10
-1.5728 6.39E-08 0.00 7.50E+10
-0.2224  5.89E-08 0.00  7.50E+10

©.7898 5.38E-08 0.00 7.50E+1@
1.4871 4.90E-08 0.0  7.50E+10
1.8917 4.50E-08 ©.00 7.50E+10
2.0224  4.18E-08 0.00 7.50E+10
1.8929 3.97E-08 0.00 7.506E+10
1.5114 3.84E-08 ©.006  7.50E+10
©.8810 3.79E-08 ©.60 7.50E+10

6.60 3.77E-08 ©.00 7.50E+10

* This analysis computed pile response using nonlinear moment-curvature rela-
tionships. Values of total stress due to combined axial and bending stresses
are computed only for elastic sections only and do not equal the actual
stresses in concrete and steel. Stresses in concrete and steel may be inter-
polated from the output for nonlinear bending properties relative to the
magnitude of bending moment developed in the pile.

Output Summary for Load Case No.

Pile-head deflection

Computed slope at pile head

Maximum bending moment

Maximum shear force

Depth of maximum bending moment
Depth of maximum shear force

Number of iterations

Number of zero deflection points

i}

0.50000000
0.000000
-3067151.
51746.
©.000000
©.000000
55

4

Page 20

inches

radians

inch-1bs

1bs

feet below pile head
feet below pile head

Exhibit J - Page 101 of 163



20-LM-41-0600

it 1615469 Bk 393 Pg 1487

LB16 2 ft_fixedhead.l1lpllo

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-1lbs
Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians
Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.
Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-1lbs
Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians
Load Load Load Axial Pile-head Pile-head Max
Shear Max Moment
Case Type Pile-head Type Pile-head Loading Deflection Rotation in
Pile in Pile
No. 1 Load 1 2 Load 2 1bs inches radians 1bs
in-1bs
1 vy, in ©.5000 S, rad 0.00 110000. 0.5000 0.00

51746. -3067151.

0.5000000000 inches
0.0000000000 radians = 0.000000 deg.

Maximum pile-head deflection
Maximum pile-head rotation

The analysis ended normally.
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Shear Force (kips)

0 10 20 30 40 50 60
; . . " :
Stf. CLLNW
@ Load Case |
Sif. CL NW
Sand
Stf. CL. W

I DRILLED SHAFT STIFFNESS = 52 KIPS /0.5 IN = 104 KIPS/IN |
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Bending Moment (in-kips)
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Lateral Pile Deflection (inches)
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ABUTMENT#ZFREEHEADl

LB10 2 ft_freehead.lpllo

LPile for Windows, Version 2019-11.004
Analysis of Individual Piles and Drilled Shafts
Subjected to Lateral Loading Using the p-y Method

©® 1985-2019 by Ensoft, Inc.
All Rights Reserved

This copy of LPile is being used by:

Kimley-Horn
Salt Lake City

Serial Number of Security Device: 563876719
This copy of LPile is licensed for exclusive use by:
Kimley-Horn & Associates, Inc.,

Use of this program by any entity other than Kimley-Horn & Associates, Inc.,
is a violation of the software license agreement.

Path to file locations:
\SLC_Civil\@96360005 - WPR\_Project Files\Eng\Structural\Phase @A\WBWCD Gateway
Canal Crossing\Foundation Design\

Name of input data file:
LBlo 2 ft_freehead.lplld

Name of output report file:
LB10 2 ft_freehead.lpllo

Name of plot output file:
LB10 2 ft_freehead.lpllp

Name of runtime message file:
LB1@ 2 ft_freehead.lpllr
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LBle 2 ft_freehead.lpllo
Date and Time of Analysis

Date: August 28, 2020 Time: 14:57:49

Project Name:

Job Number:

Client:

Engineer:

Description:

Computational Options:
- Conventional Analysis

Engineering Units Used for Data Input and Computations:
- US Customary System Units (pounds, feet, inches)

Analysis Control Options: ‘
- Maximum number of iterations allowed = 500
- Deflection tolerance for convergence 1.0000E-05 in
- Maximum allowable deflection 100.0000 in
- Number of pile increments = 100

Page 2
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Loading Type and Number of Cycles of Loading:
- Static loading specified

- Analysis uses p-y modification factors for p-y curves

- Analysis uses layering correction (Method of Georgiadis)

- No distributed lateral loads are entered

- Loading by lateral soil movements acting on pile not selected

- Input of shear resistance at the pile tip not selected

- Input of moment resistance at the pile tip not selected

- Input of side resistance moment along pile not selected

- Computation of pile-head foundation stiffness matrix not selected
- Push-over analysis of pile not selected

- Buckling analysis of pile not selected

Output Options:
- Output files use decimal points to denote decimal symbols.
- Values of pile-head deflection, bending moment, shear force, and
soil reaction are printed for full length of pile.
- Printing Increment (nodal spacing of output points) = 1
- No p-y curves to be computed and reported for user-specified depths
- Print using wide report formats

................................................................................

Number of pile sections defined = 1
Total length of pile = 45.000 ft
Depth of ground surface below top of pile = 0.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over
the length of the pile. A summary of values of pile diameter vs. depth follows.

Depth Below Pile
Point Pile Head Diameter
No. feet inches
1 ©.000 24.0000
2 45,000 24.0000

Input Structural Properties for Pile Sections:

Page 3
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Pile Section No. 1:

Section 1 is a round drilled shaft, bored pile, or CIDH pile
Length of section = 45 .000000

Shaft Diameter = 24.000000
Shear capacity of section = 0.0000
Ground Slope and Pile Batter Angles
Ground Slope Angle = 0.000
= 0.000
Pile Batter Angle = 0.000
= 0.000
Soil and Rock Layering Information
The soil profile is modelled using 3 layers
Layer 1 is stiff clay without free water
Distance from top of pile to top of layer = 0.0000
Distance from top of pile to bottom of layer = 20.000000
Effective unit weight at top of layer = 115.000000
Effective unit weight at bottom of layer = 115.000000
Undrained cohesion at top of layer = 1500.
Undrained cohesion at bottom of layer = 1500.
Epsilon-50@ at top of layer = 0.0000
Epsilon-50 at bottom of layer = ©.0000

20-LM-41-0600

Ent 1615469 Bk 393 Py 1494

ft
in
1bs

degrees
radians

degrees
radians

ft
ft
pcf
pcf
pst
psf

NOTE: Default values for Epsilon-56 will be computed for this layer.

Layer 2 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer = 20.000000
Distance from top of pile to bottom of layer = 25.000000
Effective unit weight at top of layer = 125.000000
Effective unit weight at bottom of layer = 125.000000

Page 4

ft
ft
pcf
pct
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Friction angle at top of layer 37.000000 deg.
Friction angle at bottom of layer = 37.000000 deg.
Subgrade k at top of layer = 0.0000 pci
Subgrade k at bottom of layer 9.0000 pci

NOTE: Default values for subgrade k will be computed for this layer.

Layer 3 is weak rock, p-y criteria by Reese, 1997

25.000000 ft
60.000000 ft
140.000000 pct
140.000000 pcf
500.000000 psi
500.000000 psi

104000. psi

104000. psi
80.000000 %
80.000000 %
0.0005000
0.0005000

Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
Effective unit weight at top of layer
Effective unit weight at bottom of layer
Uniaxial compressive strength at top of layer
Uniaxial compressive strength at bottom of layer
Initial modulus of rock at top of layer
Initial modulus of rock at bottom of layer
RQD of rock at top of layer

RQD of rock at bottom of layer

k rm of rock at top of layer

k rm of rock at bottom of layer

(Depth of the lowest soil layer extends 15.00@ ft below the pile tip)

Layer Soil Type Layer Effective Undrained Angle of
Uniaxial [31] Rock Mass
Layer Name Depth Unit wt. Cohesion Friction
qu RQD % or kpy Modulus
Num, (p-y Curve Type) ft pcf psf deg.
psi krm pci psi
1 Stiff Clay 0.00 115.0000 1500. --
-- -- default -- --
w/o Free Water 20.0000 115.0000 1500. --
-~ -- default -- --
2 Sand 20.0000 125.0000 -- 37.0000
-- -- -- default --
(Reese, et al.) 25.0000 125.0000 -- 37.0000
-- -- -- default -- ’
3 Weak 25.0000 140.0000 -- -
Page 5
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500.0000 80.0000 5.00E-04 -- 104000.
Rock 60 .0000 140.0000 -- --
500.0000 86.0000 5.00E-04 -- 104000,

Distribution of p-y modifiers with depth defined using 2 points

Point Depth X p-mult y-mult
No. ft
1 0.000 ©.9500 1.0000
2 25.000 0.9500 1.0000

Number of loads specified = 2

Load Load Condition Condition Axial Thrust
Compute Top vy Run Analysis
No. Type 1 2 Force, lbs
vs. Pile Length
1 4 y = 0.500000 in M= 0.0000 in-1lbs 155000.
N.A. Yes
2 4 y = 0.500000 in M= ©.0000 in-1lbs 110000.
N.A. Yes
V = shear force applied normal to pile axis

=
[}

bending moment applied to pile head
lateral deflection normal to pile axis

<
]

Page 6
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R =
Values of top y vs.
specified shear loading (Load Types 1, 2, and 3).

rotational stiffness applied to pile head

20-LM-41-0600

nt 1461549 Bk 393 Fo 1497

LB1o 2 ft_freehead.lpllo
= pile slope relative to original pile batter angle

pile lengths can be computed only for load types with

Thrust force is assumed to be acting axially for all pile batter angles.

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed =

Pile Section No. 1:

Length of Section

Shaft Diameter

Concrete Cover Thickness (to edge of long
Number of Reinforcing Bars

Yield Stress of Reinforcing Bars

Modulus of Elasticity of Reinforcing Bars
Gross Area of Shaft

Total Area of Reinforcing Steel

Area Ratio of Steel Reinforcement
Edge-to-Edge Bar Spacing

Maximum Concrete Aggregate Size

Ratio of Bar Spacing to Aggregate Size
Offset of Center of Rebar Cage from Center of Pile

rebar)

Axial Structural Capacities:

Nom. Axial Structural Capacity =
Tensile Load for Cracking of Concrete
Nominal Axial Tensile Capacity

0.85 Fc Ac + Fy As

o

45 .000000
24.000000
3.000000
11

60000 .
29000000.
452.389342
8.690000
1.92
3.789453
0.750000
5.05
0.0000

2029.978
-213.613
-521.400

Reinforcing Bar Dimensions and Positions Used in Computations:

Bar Bar Diam. Bar Area X
Number inches sq. in. inches
Page 7

Y

inches

ft

in

in
bars
psi
psi

sq. in.
sq. in.
percent
in

in

in

kips
kips
kips
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20-LM-41-0600

Ent 161549 Bk 393 FPg 1498

LB1@ 2 ft_freehead.lpllo

1 1.060000 ©.790e000 8.500000 0.00000
2 1.000000 ©.790000 7.150655 4.595447
3 1.000000 0.790000 3.531028 7.731872
4 1.000000 ©.790000 -1.209676 8.413482
5 1.000000 0.790000 -5.566316 6.423871
6 1.000000 0.790000 -8.155690 2.394727
7 1.000000 0.790000 -8.155690 -2.394727
8 1.0060000 0.796000 -5.566316 -6.423871
9 1.000000 0.796000 -1.209676 -8.413482
10 1.000000 0.750000 3.531028 -7.731872
11 1.000000 0.790000 7.150655 -4.595447

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero = 3.789 inches
between bars 8 and 9.

Ratio of bar spacing to maximum aggregate size = 5.85

Concrete Properties:

Compressive Strength of Concrete
Modulus of Elasticity of Concrete 3604997. psi
Modulus of Rupture of Concrete -474.341649 psi
Compression Strain at Peak Stress = 0.001886
Tensile Strain at Fracture of Concrete -0.0001154
Maximum Coarse Aggregate Size 0.750000 in

4000. psi

#

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

Number Axial Thrust Force
kips
1 110.000
2 155.000

Definitions of Run Messages and Notes:

concrete in section has cracked in tension.
stress in reinforcing steel has reached yield stress.
ACI 318 criteria for tension-controlled section met, tensile strain in

- <N
[[]

Page 8
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20-LM-41-0600

Ent 1615&9 Bk 393 Py 1499

LB1@ 2 ft_freehead.lpllo
reinforcement exceeds ©.905 while simultaneously compressive strain in
concrete more than ©.003. See ACI 318, Section 10.3.4.
Z = depth of tensile zone in concrete section is less than 1@ percent of
section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force = 110.000 kips

Bending Bending Bending Depth to Max Comp Max Tens
Max Conc Max Steel Run
Curvature Moment Stiffness N Axis Strain Strain
Stress Stress Msg .
rad/in. in-kip kip-in2 in in/in in/in
ksi ksi
0.00000125 93.7233430 74978674, 53.7609547 0.00006720 0.00003720
9.2793213 1.8400846
0.00000250 187.4594638 74983786. 32.8967277 0.00008224 0.00002224
0.3399808 2.1675128
0.00000375  281.1882926 74983545, 25,9491745 0.00009731 ©.00000731
0.4002503 2.4957227
©0.00000500 374.9020733 74980415. 22.4807555 0.0001124 -0.00000760
0.4601262 2.8247096
0.00000625 468.4886584 74958185. 20.4032063 0.0001275 -0.00002248
0.5195866 3.1543312
0.00000750 561.7827016 74904360. 19.0199912 0.0001426  -0.00003735
0.5785969 3.4843480
0.00000875 654.7037731 74823288, 18.6329829 0.0001578 -0,00005221
0.6371367 3.8146193
©.00001000 747.2139602 74721396. 17.2933311 0.0001729 -0.00006707
0.6951947 4.1450661
0.00001125 839.2937919 74603893. 16.7184395 ©0.0001881 -0.00008192
0.7527640 4.4756409
0.00001250 930.9327494 74474620. 16.2588007 0.0002032 -0.00009676
0.8098405 4,8063153
©.00001375 930.9327494 67704200. 14.6096808 0.0002009 -0.0001291
©.8003573 4,6293602 C
0.00001500 930.9327494 62062183. 14.1395444 ©.0002121 -0.0001479
0.8421729 4.8457019 C
0.00001625 930.9327494 57288169. 13.7297387 0.0002231 -0.0001669
0.8829835 5.0563894 C
0.00001750 930.9327494 53196157. 13.3685834 0.0002340 -0.0001860
Page 9
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20-LM-41-0600

int 16154% Bk 3923 Pq 1500

LB1e 2 ft_freehead.lpllo

.9228847 5.2620561 C

.00001875 930.9327494 49649747. 13.0475166 0.0002446 -0.0002054
.9619700 5.4633372 C

.00002000 930.9327494 46546637. 12.7596199 0.0002552 -0.0002248
.0002939 5.6605796 C

.00002125  930.9327494 43808600. 12.5002913 0.0002656 -0.0002444
.0379634 5.8545543 C

.00002250  956.3429238 42504130. 12.2653226 0.0002760 -0.0002649
.0750314 6.0456230 C

.00002375  985.0653077 41476434, 12.0514698 0.0002862 -0.0002838
.1115563 6.2341999 C

.00002500 1013. 49535765. 11.8561237 ©.0002964 -9.0003036
.1475941 -6.6293103 C

.00002625 1041. 39669473. 11.6764021 0.0003065 -0.0003235
.1831272 -7.0975889 C

.00002750 1069. 38869695. 11.5105223 0.0003165 -0.0003435
.2181947 -7.5678588 C

.00002875 1096. 38131880. 11.3576496 0.0003265 -0.0003635
.2528995 -8.0393095 C

.00003000 1123, 37445849. 11.2154327 0.0003365 -0.0003835
.2871681 -8.5125734 C

.00003125 1150. -36807580. 11.0830555 0.0003463 -0.0004037
.3210548 -8.9872309 C

.00003250 1177. 36213276. 10.9598789 0.0003562 -0.0004238
.3546184 -9.4628140 C

.00003375 12e3. 35656405. 10.8442530 0.0003660 -0.0004440
.3877884 -9.9399373 C

.00003500 1230. 35135572, 10.7361965 0.0003758 -0.0004642
.4206670 -10.4177604 C

.00003625 1256. 34646610. 10.6346947 ©.0003855 -0.0004845
.4532272  -10.8965272 C

.00003750 1282. 34185663. 10.5388499 ©.0003952 -0.0005048
.4854407 -11.37650086 C

.00003875 13e8. 33753624. 10.4493720 0.0004049 -0.0005251
.5174729  -11.8562681 C

.00004000 1334, 33342853, 10.3637726 0.0004146 -0.0005454
.5490722  -12.3386237 C ‘

.00004125 1359. 32955632. 10.2833074 0.0004242 -0.0005658
.5804617  -12.8198434 C

.00004250 1385. 32590447. 10.2077410 ©.0004338 -0.0005862
.6116721 -13.3014591 C

.90004375 1411. 32241518. 10.1350016 0.0004434 -0.0006066
.6424674 -13.7849666 C

.00004500 1436. 31910841. 10.0662678 0.0004530 -9.0006270
.6730577 -14.2685206 C

.00004625 1461. 31597370. 19.0014003 ©.0004626 -0.0006474
.7034707 -14.7518717 C

.00004750 1487. 31298654, 9.9395769 0.0004721 -9.0006679

Page 10
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.7336276
.00004875
. 7634495
.00005125
.8225664
.00005375
.8807631
.00005625
.9380509
.00005875
.9946384
.00006125
.0502110
.00006375
.1050232
.00006625
.1591362
.00006875
.2124135
.00007125
.2647966
.008007375
.3164812
.00007625
.3674642
.00007875
.4177423
.00008125
.4670859
.00008375
.5156779
.00008625
.5635647
.00008875
.6107431
.00009125
.6572099
.00009375
.7029617
.00009625
.7479479
.00009875
.7920571
0.0001013
2.8354493
©.0001038
2.8781212
©.0001063

NONONONONONONONONONONONONONONONOROROROKMORKOR

-15.2357327

1512.

-15.7208332

1562.

-16.6904276

1612.

-17.6612287

1662.

-18.6331774

1712.

-19.6043091

1761.

-20.5776701

1810.

-21.5588275

1859.

-22.5231554

1908.

-23.4960141

1957.

-24.4700332

2005.

-25.4432051

2054.

-26.4155234

2102.

-27.3869819

2150.

-28.3600764

2198.

-29.3328337

2246,

-30.3047086

2284,

~-31.2756920

2341,

-32.2457770

2389,

-33.2149563

2436.

-34.1838012

2483.

-35.1536794

2530.

-36.1226202

2577.

-37.0906137

2624.

C

C

LB18 2 ft_freehead.lpllo

31012479.

30480231.

29992815.

29544349,

29132002.

287485760.

28392802.

28062076.

27752713.

27462059.

27189493.

26933225.

26691692.

26462343,

26245008 .

26038870.

25842975.

25656471.

25478598.

25308498.

25145175.

24988694.

24838552,

24694294.

Page 11

9.8800472

9.7701075

9.6696206

9.5773626

9.4934355

9.4151047

9.3430278

9.2768223

9.2151653

9.1572736

9.1037031

9.0540314

9.0078900

8.9638941

8.9226623

8.8841744

8.8482013

8.8145389

8.7830049

8.7532290

8.7245990

8.6977027

8.6724175

8.6486322

20-LM-41-0600

Ent 156515489 Bk 393 Py 1501

0.0004817

0.0005007

0.0005197

0.0005387

©.0005577

0.0005767

0.0005956

0.0006146

0.0006335

0.0006525

0.0006714

0.0006904

0.0007094

0.0007283

0.0007473

©.0007663

©.0007853

©.0008043

0.0008234

©.0008425

0.0008616

0.0008806

©.0008998

0.0009189

-0.0006883

-9.0007293

-0.0007703

-0.0008113

-0.0008523

-0.0008933

-0.0009344

-0.0009754

-0.0010165

-0.0010575

-0.0010986

-0.001139%6

-0.0011806

-0.0012217

-0.0012627

-0.0013037

-0.0013447

-0.0013857

-0.0014266

-0.0014675

-0.0015084

-0.0015494

-6.00159082

-0.0016311

Exhibit J - Page 116 of 163



2.9200692
0.0001088
2.9612897
0.0001113
3.0017792
©.0001138
3.0415340
©.0001163
3.0805503
0.0001188
3.1188244
0.0001213
3.1563525
0.0001238
3.1931047
0.0001263
3,2290126
0.0001288
3.2641693
0.0001313
3.2985711
0.0001338
3.3322135
0.0001363
3.3650926
6.0001388
3.3972041
0.0001413
3.4285435
0.0001438
3.4591067
0.0001463
3.4888890
©.0001488
3.5178860
©.0001588
3.6259285
©.0001688
3.7207798
- 9.0001788
3.7993810
©.0001888
3.8619803
©.0001988
3.9120573
©0.0002088
3.9498999
0.0002188

-38.

-39.

-39.

-49.

-41.

-42.

-43.

-44 .

-45.

-46.

-47.

-48.

-49.

-50.

-51.

-52.

-53.

-54.

-58.

-60.

-60.

-60.

-60.

-60.

8576519

2670.

08237267

2717.

9888296

2763.

9529521

2810.

9160856

2856.

8782212

2902,

8393501

2948,

7998576

2993.

7607702

3039.

7206267

3084.

6794170

3130.

6371309

3175.

5937577

3220.

5492867

3265.

5037071

33@9.

4570078

3354.

4091775

3398.

3602046

3575.

1526495

3747.

0000000

3891.

0000000

3999.

0000000

4095.

0000000

4171.

0000000

4236.

C

cy

cy

cy

cy

cy

LB1@ 2 ft_freehead.lpllo

24555504.
24421805.
24292853.
24168333.
24047956.
23931457,
23818534.
23708817.
23602328.
23498873.
23398275.
23300368.
23204997.
23112020.
23021304.
22932723.
22846162.
22518046.
22203717.
21766156.
21189081.
20601531.
19982466.

19364929,
Page 12

8.

8.

6262460

6051672

.5853121
.5666044
.5489742
.5323574
.5165843
.5013259
.4869429
.4733879
.4606171
.4485902
.4372694
.4266201
.4166097
.4072083
.3983878
.3684174
.3446277
.3092906
.2571474
.2034351
.1447586

.0857118

20-LM-41-0600

Ent 161569 Bk 393 Fg 1502

0.0009381

0.0009573

0.0009766

©.0009959

0.0010152

©.0010345

©.0010e539

0.0010733

0.0010927

0.0011121

0.0011316

0.0011511

0.0011707

0.0011903

0.0012099

0.0012296

0.06012493

0.0013285

0.0014082

©.0014853

0.0015585

©0.0016304

©.0017002

©.0017687

.0016719

.0017127

.00817534

.0017941

.0018348

.0018755

.0019161

.0019567

.0019973

.00208379

.0020784

.0021189

.0021593

.0021997

.0022401

.0022804

.8023207

.0024815

.0026418

.0028047

.0029715

.0031396

.0033098

.0034813
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3.9767621
0.0002288
3.9934952
0.0002388
3.9999058
0.0002488
3.9999843
0.0002588
3.9999822
©.0002688
3.9999172
0.0002788
3.9996476
©.0002888
3.9988848
©.0002988
3.9971859
©.0003088
4.,0000000
©.0003188
3.9991475
©.0003288
3.9958785
©.0003388
3.9996717
0.0003488
3.9962628
©.0003588
3.9996897
0.0003688
3.9954329
©.0003788
3.9993268
©.0003888
3.9952701
©.0003988
3.9981323
©.0004088
3.9999891
0.0004188
3.9950948
0.0004288
3.9989120
©.0004388
3.9991604
©.0004488
3.9942552
©.0004588

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-69.

-69.

-60.

-60.

-60.

-69.

-60.

-60.

-69.

-60.

-60.

-60.

-60.

0000000 CY
4299,
0000000 CY
4356.
0000000 CY
44e1.
0000000 CY
4438.
0000000 CY
4474,
0000000 CY
4509.
0000000 CY
4542.
0000000 CY
4574.
0000000 CY
4600.
0000009 CY
4622.
0000000 CY
4639.
0000000 CY
4655.
08000000 CY
4671.
0000000 CY
4686,
0000000 CY
4701.
0000000 CY
4715.
000000e CY
4729.
0000000 CY
4743.
0000000 CY
4756.
0000000 CYT
4765,
0000000 CYT
4780.
0000000 CYT
4790.
0000000 CYT
4798.
0000000 CYT
4805,

LB1@ 2 ft_freehead.lpllo

18793918.
18246213.
17692640.
17152987.
166480623.
16175257.
15731325,
15309426.
14859449.
14499160.
14111797.
13742944.
13393086.
13061755,
12747375.
12448773.
12164755.
11894173.
11636229.
11387838.
11148842.
10916382.
10692409.

10473882.
Page 13

8.0334635

7.9822696

7.9279771

7.8745719

7.8267460

7.7833743

7.7434631

7.7064084

7.6691943

7.6313233

7.5935280

7.5578821

7.5233391

7.4915861

7.4624629

7.4356448

7.4109509

7.3882420

7.3671295

7.3467851

7.3269069

7.30525962

7.2840921

7.2615912

20-LM-41-0600

Ent 1615469 Bk 393 Py 1503

0.0018377

©.0019058

0.0019721

0.0020375

0.0021034

0.0021696

0.0022359

0.0023023

0.0023679

0.0024325

0.0024964

0.0025602

0.0026238

0.0026876

0.0027518

0.0028163

0.0028810

0.0029461

9.0030113

0.0030765

0.0031414

©.0032052

©.0032687

0.0033313

-0.0036523

-0.0038242

-0.0039979

-0.0041725

-0.0043466

-0.0045204

-0.0046941

-0.0048677

-0.0050421

-0.0052175

-0.00853936

-0.0055698

-0.0057462

-0.0059224

-0.0060982

-0.0062737

-0.0064490

-0.0066239

-0.0067987

-0.0069735

-0.0071486

-0.0073248

-0.0075013

-0.0076787
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20-LM-41-0600

int 15615469 Bk 393 Pg 1504

LB1e 2 ft_freehead.lpllo
3.9980763 -60.0000000 CYT

0.0004688 4811. l10264161. 7.2400191 ©.0033938 -0.0078562
3.9998574  -60.0000000 CYT
0.0004788 4816. 10060314. 7.2181215 0.0034557 -9.0080343
3.9942767 -60.0000000 CYT
0.0004888 4821. 9864271. 7.1972311 0.0035176 -0.0082124
3.9945738 -60.0000000 CYT
0.0004988 4826. 9675905. 7.1774047 0.0035797 -0.0083903
3.9979989 60.0000000 CYT
©.0005088 4830. 9494781. 7.1586066 0.0036419 -0.0085681
3.9997544 60.0000000 CYT
0.0005188 4835. 9320443, 7.1408700 ©.0037043 -0.0087457
3.9959852 60.0000000 CYT
0.0005288 4839. 9152514. 7.1241228 ©.0037669 -9.0089231
3.9916192 60.0000000 CYT
©.0005388 4844. 8990317. 7.1087090 0.0038298 -0.0091002

3.9958709 60.0000000 CYT

Axial Thrust Force = 155.000 kips
Bending Bending Bending Depth to Max Comp Max Tens
Max Conc Max Steel Run
Curvature Moment Stiffness N Axis Strain Strain
Stress Stress Msg
rad/in. in-kip kip-in2 in in/in in/in
ksi ksi i
0.00000125 92.7409363 74192749. 71.1447125 0.00008893 0.00005893
0.3676739 2.4702458
0.00000250  185.5014796 74200592, 41.5887777 0.0001040 0.00004397
0.4276076 2.7976864
0.00000375 278.2546542 74201241. 31.7440643 0.0001190 ©.00002904
0.4871510 3.1259170
©.00000500 370.9967903 74199358, 26.8271567 0.0001341 ©.00001414
0.5463014 3.4549377
0.00000625 463.7242176 74195875. 23.8813720 0.0001493 -7.41425E-07
0.6050560 3.7847487
0.00000750  556.4062054 74187494, 21.9209929 0.0001644  -0.00001559
0.6634076 4.1153160
0.00000875 648.9096919 74161108. 20.5230141 0.0001796  -0.00003042
0.7213303 4.4464648
0.00001000 741.1210439 74112104. 19.4759493 0.0001948 -0.00004524
0.7787999 4.7780253
0.00001125 832.9771839 74042416, 18.6624935 0.0002100 -0.00006005
0.8358007 5.1098885
0.00001250 924.4412013 73955296. 18.0123643 0.0002252 -0.00007485

Page 14
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0.8923224
©.00001375
©.9483580
©.00001500
1.0039026
0.00001625
1.0024650
0.00001750
1.0450575
0.00001875
1.0866045
©.00002000
1.1272774
0.00002125
1.1670700
0.00002250
1.2061349
0.00002375
1.244499%0
0.00002500
1.2821974
0.00002625
1.3192732
0.00002750
1.3557720
0.00002875
1.3917419
©.00003000
1.4272341
0.00003125
1.4622071
©.00003250
1.4967120
©.00003375
1.5308673
0.00003500
1.5645310
0.00003625
1.5978670
0.00003750
1.6308010
0.00003875
1.6634057
0.00004000
1.6956239
0.00004125
1.7275879
0.00004259

5.4419821
1015.
5.7742579
11e6.
6.1066823
1106.
5.9909252 C
1106.
6.2241578 C
1106.
6.4514554 C
11e6.
6.6740729 C
11e6.
6.8918609 C
1112.
7.1059655 C
1144.
7.3165311 C
1176.
7.5237746 C
1207.
7.7279862 C
1237.
7.9294863 C
1267.
8.1286271 C
1296.
8.3257946 C
1325.
8.5205925 C
1353.
8.7134123 C
1381.
8.9052456 C
1409.

-9.1751729 C

1437.

-9.6389440 C

1464.

-10.1042467 C

1491.

-16.57046066 C

1518.

-11.0381223 C

1545.

-11.5060604 C

1571.

LB1le 2 ft_freehead.lpllo

73853899. 17.48088975
73740866 . 17.0383501
68068491 . 15.7128386
63206456 . 15.2643503
58992692. 14.8647454
55305649, 14.5070222
52052376. 14.1835470
49412510. 13.8903685
48176715. 13.6229126
47031716. 13.3776201
45968469, 13.1517059
44979414, 12.9429294
44058127 12.7494777
43199073. 12.5698797
42393255, 12.4020332
41637295. 12.2449997
40930476 12.0985905
40262426. 11.9604207
39635179, 11.8309688
39042176. 11.7087386
38482618. 11.5935836
37951667. 11.4843780
37450509 . 11.3815586
36971437. 11.2830939
Page 15

20-LM-41-0600

int 161546% B 393 Fp 1505

0.0002404

0.0002556

0.0002553

0.0002671

0.0002787

©.0002901

0.0003014

0.0003125

0.0003235

0.0003344

0.0003452

0.0003559

0.0003665

0.0003771

0.0083876

0.0003980

©.0004083

0.0004186

0.0004289

0.0004391

0.0004493

0.0004594

0.0004695

0.0004795

-0.00008964
-0.0001044
-0.0001347
-0.0001529
-0.0001713
-0.0001899
-0.0002086
-0.0002275
-0.0002465
-0.0002656
-0.0002848
-0.0003041
-0.0003235
-0.0003429
-0.0003624
-0.0003820
-0.0004017
-9.0004214
-0.0004411
-0.0004609
-0.0004807
-0.0005006
-0.0005205

-0.0005485
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.7591001
.00004375
.7904171
.00004500
.8213434
.00004625
.8519754
.00004750
.8824144
.00004875
.912443¢
.00005125
.9718019
.00005375
.0300180
.00005625
.0873326
.00005875
.1435122
.00006125
.1988342
.00006375
.2531950
.00006625
.3065747
. 00006875
.3592090
.00007125
.4108283
.00007375
.4615840
.00007625
.5115959
.00087875
.5607796
.00008125
.6089642
.00008375
.6564057
.00008625
.7031006
.00008875
.7490455
.00009125
.7940057
.00009375
.8381707
.00009625

-11.

-12.

-12.

-13.

-13.

-14.

-15.

-16.

-17.

-18.

-19.

-20.

-21.

-21.

-22.

-23.

-24.

-25.

-26.

-27.

-28.

-29.

-30.

-31.

9760866

1598.

4458844

1624.

9172602

1650.

3893493

1676.

8612133

1702.

3349055

1753.

2828193

1804.

2335256

1854.

1847638

1904.

1389022

1954.

0932454

2004.

0488771

2053,

0060652

2102.

9623679

2151.

9206678

2200.

8793933

2248.

8372219

2296.

7950722

2344,

7549252

2392,

7138663

2440,

6718887

2487,

6289841

2535,

5886244

2582.

5467129

2629.

C

C

C

LB16 2 ft_freehead.lpllo

36518903. 11.
360862760. 11.
35674009. 11.
35282689. 10.
34906445. 10.
34204599. 10.
33559124. 10.
32966252. 1e.
32416137. 10.
31907238. 10.
31433582. 1e.
30990914. 1e.
30578481. 9
30190447. 9
29825749, 9
29483212. 9
29160048. 9
28853106. 9
28562900. 9
28287961. 9
28026991. 9
27777341. 9
27539279. 9
27312184. 9
Page 16

1904359
1017162
0172604
9374131
8603674
7171946
5855488
4652788
3535423
2508118
1554417

0664591

.9843922

.9071178

.8348834

.7677910

.7049491

.6451245

.5892471

.5369763

.4880100

.4409921

.3966113

.3548757

20-LM-41-0600

int 1615469 Bk 393 Pg 15056

0.0004896

©.0004996

0.0005095

0.0005195

0.0005294

0.0005493

©.0005690

0.0005887

0.0006083

0.0006279

0.0006474

©.0006669

0.0006864

©.0007059

0.0007253

0.0007448

©.0007643

0.0007837

0.0008031

0.0008226

0.0008421

0.0008615

©.0008809

0.0009004

-0.

-0.

-0.

-0.

-9.

0005604

0005804

0006005

0006205

0006406

.0006807

.0007210

.0007613

.0008017

.0008421

.0008826

.0009231

.0009636

.0010041

.0010447

.0010852

.0011257

.0011663

.0012069

.0012474

.0012879

.0013285

.0013691

.001409%6
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20-LM-41-0600

Ent 1615469 B 393 Fg 1507

LB1e 2 ft_freehead.lpllo
2.8815853 -32.5044534 C

©.00009875 2676. 27095211. 9.3155870 ©.0009199 -0.0014501
2.9242456  -33.4612384 C

0.0001013 2722. 26887601. 9.2785666 0.0009395 -0.0014905
2.9661481  -34.4176601 C

0.0001038 2769. 26688670. 9.2436530 ©.0009590 -90.0015310
3.0072891  -35.3719087 C

©.0001063 2815. 26496819. 9.2098131 0.0009785 -0.0015715
3.0474694  -36.3285132 C

0.0001088 2861. 26312413, 9.1777389 0.0009981 -0.0016119
3.0868661  -37.2844556 C

0.0001113 2908. 26135055. 9.1474170 0.0010177 -0.0016523
3.1254992  -38.2393956 C

0.0001138 2953. 25964269. 9.1187345 0.0010373 -0.0016927
3.1633649  -39.1933248 C

0.0001163 2999. 25799622. 9.0915881 ©0.0010569 -9.0017331
3.2004593  -40.1462342 C

0.0001188 3045, 25640717. 9.0658834 0.0010766 -0.9017734
3.2367783  -41.0981149 C

0.0001213 3090. 25487189. 9.0415340 0.00810963 -0.0018137
3.2723179  -42.0489579 C

0.0001238 3136. 25338704. 9.0184601 0.0011160 -0.0018540
3.3070739  -42.9987539 C

0.0001263 3181. 25194864. 8.9964770 ©0.0011358 -6.90018942
3.3410181  -43.9478984 C '
©.0001288 3226. 25055022, 8.9750589 ©.0011555 -0.0019345
3.3740474  -44.8981234 C

0.0001313 3271. 24919406. 8.9547435 ©.0011753 -0.0019747
3.4062890  -45.8472571 C

©.0001338 3315. 24787770. 8.9354717 0.0011951 -0.0020149
3.4377386  -46.7952888 C

0.0001363 3360. 24659886. 8.9171887 0.0012150 -0.0020550
3.4683917 -47.7422080 C

0.0001388 3404. 24535541, 8.8998437 0.0012349 -9.0020951
3.4982439  -48.6880038 C

©.0001413 3449. 24414539. 8.8833897 0.0012548 -9.0021352
3.5272906  -49.6326652 C

©0.0001438 3493. 24296697. 8.8677828 0.0012747 -0.0021753
3.5555270 -50.5761810 C

0.0001463 3537. 24181842. 8.8529824 0.00125947 -6.0022153
3.5829487  -51.5185396 C

©.0001488 3580. 24069815. 8.8389504 0.0013148 -0.0022552
3.6095507  -52.4597295 C

©.0001588 3754. 23647142. 8.7898335 0.0013954 -0.0024146
3.7076647  -56.2125539 C

©.0001688 3925. 23259180. 8.7502260 0.0014766 -8.0025734
3.7922086  -59.9473314 C

©0.0001788 4084, 22848664 . 8.7119113 0.0015573 -0.0027327
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3.8619153
0.0001888
3.9152496
0.0001988
3.9544547
0.0002088
3.9813891
0.0002188
3.9961523
0.0002288
3.9978293
0.0002388
3.9987298
0.0002488
3.9990900
0.0002588
3.9989972
0.0002688
3.9984417
0.0002788
3.9973022
0.0002888
3.9986669
©.0002988
3.9997887
0.0003088
3.9985232
0.0003188
3.9962724
©.0003288
3.9995611
0.0003388
3.9963393
©.0003488
3.9997111
©.0003588
3.9958452
©.0003688
3.9994769
©.0003788
3.9944734
©.0003888
3.9984941
©.0003988
3.9999091
0.0004088
3.9958736
©.0004188

-60.

-60.

-60.

-60.

-69.

-60.

-60.

-60.

-60

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

0000000

4208.

0000000

4306.

0000000

4394,

0000000

4463,

0000000

4524,

0000000

4584.

0000000

4636.

0000000

4678.
. 0000000
4712.

0000000

4745,

0000000

4777.

0000000

4808.

0000000

4838.

0000000

4864 .

0000000

4886.

0000000

49e3.

0000000

4918.

0000000

4932,

0000000

4946.

0000000

4959.

0000000

4972.

0000000

4985.

0000000

4998.

0000000

5010.

(6 4

Cy

20-LM-41-0600

Ent 161549 Bk 393 Pq 1508

LB1@ 2 ft_freehead.lpllo

22294040.

21665916.

cy

Cy

Cy

cYy

Y

cy

cY

cy

Y

cy

cY

Y

Y

cy

cY

cy

cy

cy

cy

cy

ag)

cvT

21048338.
20402401.
19777941.
19198128.
18638846.
18078993.
17534123.
17023151.
16544454.
16094811.
15679370.
15260181.
14861289.
14474212.
141e01302.
13747893.
13412785.
1308%4212.
12790869.
12502259.
12226947.

11964406.
Page 18

8.6588402

8.5979528

8.5396721

8.4755111

8.4138988

8.3598222

8.3086218

8.2545089

8.2001516

8.1511546

8.1072648

8.0679844

8.6319909

7.9950126

7.9576012

7.9198752

7.8826972

7.8484425

7.8168133

7.7867944

7.7579989

7.7311871

7.7065113

7.6834676

0.0016344
0.0017088
©.0017827
©0.0018540
0.0019247
0.0019959
0.0020668
0.0021359
0.0622038
©.0022721
0.002341606
0.0024103
0.0024799
0.0025484

0.0026161

- 0.0026829

0.0027491

0.0028156

0.0028824

0.0029492

0.0030159

0.0030828

0.0031500

0.0032175

.0028956

.0030612

.0032273

.0033960

.0035653

.0037341

.0039032

.0040741

.0042462

.0044179

.00458%¢

.0047597

.0049301

.0051016

.0052739

.0054471

.0056209

.0057944

.0059676

.0061408

.0063141

.0064872

. 0066600

.0068325
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20-LM-41-0600

fnt 161569 Bk 393 Fg 1509

3.9992650 -60.0000000 CYT
0.0004288 5022. 11713558. 7.6619853 ©.0032851 -0.0070049
3.9969728  -60.0000000 CYT
0.0004388 5034. 11473506. 7.6420552 0.0033530 -0.0071770
3.9959300  -60.0000000 CYT
0.0004488 5044, 11240664. 7.6215616 0.0034202 -0.0073498
3.9991346 60.0000000 CYT
©.0004588 5054. 11017327. 7.6022463 0.0034875 -0.0075225
3.9984921 60.0000000 CYT
0.0004688 5062. 16799147, 7.5818857 0.0035540 -0.0076960
3.9935045 60 .0000000 CYT
0.0004788 5e7e. 10589891. 7.5626698 0.0036206 -0.0078694
3.9975595 60.0000000 CYT
0.0004888 5075. 10383916. 7.5418579 ©.0036861 -0.0080e439
3.9996220 60 .0000000 CYT
0.0004988 5086. 10185787. 7.5219186 0.0037516 -0.0082184
3.9968848 60.0000000 CYT
0.0005088 5084, 9993544, 7.5018726 0.0038166 -0.0083934
3.9920025 60.2000000 CYT

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

Load Axial Thrust Nominal Mom. Cap. Max. Comp.
No. kips in-kip Strain
1 110.000 4753.967 0.00300000
2 155.000 4969.342 ©.00300000

Note that the values of moment capacity in the table above are not
factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether
the transverse reinforcing steel bars are tied hoops (©.65) or spirals (0.70).

The above values should be multiplied by the appropriate strength reduction
factor to compute ultimate moment capacity according to ACI 318, Section
9.3.2.2 or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding

bending stiffnesses computed for common resistance factor values used for
reinforced concrete sections.

Page 19
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20-LM-41-0600

it 1615489 Bk 393 Fq 1510

LB10 2 ft_freehead.lpllo

Axial Resist. Nominal Ult. (Fac) Ult. (Fac) Bend. Stiff.
Load Factor Moment Cap Ax. Thrust Moment Cap at Ult Mom
No. for Moment in-kips kips in-kips kip-in~2
1 0.65 4754. 71.500000 3090. 23485877.
2 0.65 4969. 106.750000 3230. 25042204.
1 - @.75 4754, 77 .000000 3565. 22535282.
2 0.75 4969. 108.500000 3727. 23712826.
1 0.90 4754 82.500000 4279. 18979984.
2 0.90 4969. 116.250000 4472. 20306635.

Top of Equivalent

Layer Top Depth Same Layer Layer is Fo F1
Layer Below Below Type As Rock or Integral Integral
No. Pile Head Grnd Surf Layer is Below for Layer  for Layer
ft ft Above Rock Layer lbs 1bs
1 ©.00 0.00 N.A. No 0.00 374692.
2 20.0000 13.2858 No No 374692. 515951.
3 25.0000 25.0000 No Yes N.A. N.A.

Notes: The F@ integral of Layer n+l equals the sum of the F@ and F1 integrals
for Layer n. Layering correction equivalent depths are computed only
for soil types with both shallow-depth and deep-depth expressions for
peak lateral load transfer. These soil types are soft and stiff clays,
non-liquefied sands, and cemented c-phi soil.

Computed Values of Pile Loading and Deflection
for Lateral Loading for Load Case Number 1

Pile-head conditions are Displacement and Moment (Loading Type 4)
Displacement of pile head = 0.500000 inches
Moment at pile head = 0.0 in-1bs
Axial load at pile head 155000.0 lbs

Page 20
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20-LM-41-0600

It 161549 Bk 393 Fg 1511

LB1@ 2 ft_freehead.lpllo

Depth Deflect. Bending Shear Slope Total Bending  Soil
Res. Soil Spr. Distrib.
X y Moment Force S Stress Stiffness p
Es*h Lat. Load
feet inches in-1bs 1bs radians psi* 1b-inn2

1b/inch 1b/inch 1b/inch

0.00 0.5000 0.00 38141. -0.00545 0.00  7.42E+10

-372.1217 2009. 0.00 '

0.4500 0.4706 205093, 36098. -0.00544 0.00 7.42E+10
-384.4847 4412. 0.00

0.9000 0.4413 398962. 33990. -0.00542 0.00 7.42E+10
-396.0220 4846. 0.09

1.3500 0.4121 581258. 31823. -0.00538 0.00 7.42E+10
-406.6815 5329. 0.00

1.8000 0.3831 751660. 29601. -0.00533 0.00 7.41E+10
-416.4047 5869. 0.00

2.2500 0.3545 909874. 27329. -90.00527 0.90 7.40E+10
-425.1249 6476, 0.00

2.7000 0.3262 1055636, 25012. -0.00520 - 0.00 7.38E+10
-432.7652 7164. 0.00

3.1500 0.2983  1188714. 22658. -0.00599 0.00 4.66E+10
-439,2353 7951. 0.00

3.6000 0.2712  1308868. 20272. -0.00494 0.00 4,.28E+10
-444.5394 8851. 0.00

4.0500 0.2450 1415922, 17860. -0.00476 0.00 4.01E+10
-448.6304 9894a. 0.00

4.5000 0.2198  1509733. 15430. -0.00456 0.00 3.81E+10
-451.4627 11094. 0.00

4.9500 0.1957  1590201. 12988. -0.00434 0.00 3.66E+10
-452.9914 12499. 0.00

5.4000 6.1729 1657264. 10541. -0.00409 0.00 3.56E+10
-453.1716 14152, 0.00

5.8500 6.1515 1710901. 8098. -0.00384 0.00  3.48E+10
-451.9582 16111. 0.00

6.3000 0.1315 1751137. 5664. -0.00356 0.00 3.42E+10
-449.3051 18452, 0.00

6.7500 ©.11306  1778041. 3249. -0.00328 0.00  3.39E+10
-445.1652 21276. 0.00

7.2000 0.09602  1791725. 860.4543  -0.060300 0.00 3.37E+10
-439.4895 24717. 0.00

7.6500 0.08059 1792354, -1493. -0.00271 0.00 3.37E+10
-432.2260 28960. 0.00 .

8.1000 0.06672  1780139. -3803. -0.00243 0.60  3.39E+10
-423.3186 34259, 0.00

8.5500 0.05439 1755343, -6060. -0.00215 0.00 3.42E+10
-412.7045 40977, 0.00
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9.0000
-400.3108
9.4500
-386.0480
9.9000
-369.7980
10.3500
-351.3922
10.8600
-330.5669
11.2500
-306.8648
11.7000
-279.3922
12.1500
-246.0863
12.6000
-200.5008
13.0500
71.6624
13.5000
211.1748
13.9500
243.0951
14.4000
262.8497
14.8500
276.2307
15.3000
285.4020
15.7500
291.4336
16.2000
294.9445
16.6500
296.3340
17.1000
295.8833
17.5500
293.8082
18.0000
290.2873
18.4500
284.6256
18.9000
274.2308
19.3500
263.1972

0.04355
49639.
0.03415
61037.
0.02614
76405.
0.01941
97764.
0.01388
128651.
0.00942
175843.
0.00593
254267.
0.00328
405421.
0.00133
816866.
-2.17E-04

1784022.

-0.00140
815546.
-0.00227
579197.
-9.00287
495143,
-0.00324
460238,
-0.00343
449483 .
-0.00347
454084.
-0.00338
470567.
-0.00321
497778@.
-90.00298
535803.
-0.00271
585669.
-0.00241
649140.
-0.00212
726597.
-0.00182
812338.
-6.00155
918772.

LB10 2 ft_freehead.lpllo

1718279.
0.00
1669319.
0.00
1608888.
0.00
1537474.
0.00
1455628.
0.00
1363975.
0.00
1263225.
0.00
1154198.
0.00
1037887.
0.00
915665,
0.90
795477.
0.00
681399.
0.00
574367.
0.00
474966.
0.00
383599.
0.00
300513,
0.00
225916.
0.00
1599606.
0.00
102527.
0.00
53770.
0.00
13577.
0.00
-18151.
0.00
-41580.
0.00
-57009.
0.00

-8256.

-10379.

-12420.

-14367.

-16208.

-0.00187

-0.00161

-9.00137

-9.00114

-9.25E-04

-17929. -7.35E-04

-19512. -5.69E-04

-20931. -4.27E-04

-22137. -3.24E-04

-22484. -2.52E-04

-21721. -1.90E-04

-20494. -1.36E-04

-19128. -9.02E-05

-17673. -5.21E-@5

-16156. -2.08E-05

-14599.
-13016.
-11419.
-9820.
-8228.
-6651.
-5099.
-3590.

-2139.

Page 22

4.09E-06

2.32E-05

3.73E-05

4.68E-05

5.25E-05

5.50E-05

5.48E-05

5.26E-05

4.,90E-05

20-LM-41-0600

Ent 1615469 Bk 393 Pg 1512

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
9.00
0.00
0.00
0.00
0.00
0.00

0.00

.A7E+10

.54E+10

.63E+10

. 76E+10

.92E+10

.14E+10

.42E+10

.78E+10

.38E+10

.40E+10

.41E+10

.41E+10

.42E+10

.42E+10

.42E+10

.42E+10

.42E+10

.42E+10

.42E+10

.42E+10

.42E+10

.42E+10

.42E+10

.42E+10
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LBl 2 ft_freehead.lpllo

20-L.M-41-0600

int 1615469 B 393 Fg 1513

19.8000 -0.00129 -64759. -748.5306 4.46E-05 ©.00 7.42E+10
251.6690  1850811. ©.00

20.2500 -0.00107 -65167. 54.6556 3.99E-05 ©.60 7.42E+10
45.8074 232234, 0.00

20.7000 -8.63E-04 -64236.  280.7212 3.52E-@5 ©.00 7.42E+10
37.9206 237395, 0.00

21.1500 -6.85E-04 -62195. 466.2150  3.06E-05 0.00 7.42E+10
30.7808 242555, 0.00

21.6000 -5.32E-04 -59252. 615.26686 2.62E-05 0.00 7.42E+10
24,4233 247716. 0.00

22.0500 -4.03E-04 -55593.  732.1424  2.20E-05 0.00 7.42E+10
18.8642 252877. 0.00

22.5000 -2.95E-04 -51382. 821.1501 1.81E-@5 0.00 7.42E+10
14.1016 258038, 0.00

22.9500 -2.08E-04 -46755. 886.5412 1.45E-05 ©.00 7.42E+10
10.1173 263199. 9.00

23.4000 -1.38E-04 -41831. 932.4311 1.13E-05 0.00 7.42E+10
6.8790 268359, 0.00 :

23.8500 -8.57E-05 -36704. 962.7256  8.43E-06 0.00 7.42E+10
4.3412 273520. 0.00

24,3000 -4.74E-05 -31448. 981.8542 5.95E-06 0.00 7.42E+10
2.4472 278681. 0.00

24,7560 -2.15E-05 -26118. 990.7114 3.85E-06 0.00 7.42E+10
1.1296 283842, 0.00

25.2000 -5.83E-@6 -20755. 1179. 2.15E-06 0.00 7.42E+10
68.6884  6.36E+07 0.00

25.6560 1.68E-06 -13386. 1297. 9.03E-07 0.00  7.42E+10
-25.0133  8.05E+07 0.00

26.10086 3,92E-06 -6747. 1039. 1.70E-07 0.00 7.42E+10
-70.7065 9.73E+07 0.00

26.5560 3.51E-06 -2169. 647.1042 -1.54E-07 0.0 7.42E+10
-74.3287 1.14E+08 6.00

27.0000 2,26E-66  242.0339 298.6638 -2.24E-07 0.0 7.42E+10
-54.7233 1.31E+08 0.00

27.4500 1.09E-0@6 1057. 70.2836 -1.77E-07 0.00 7.42E+10
-29.8619  1.48E+08 0.00

27.9060  3.41E-07 lee1. -38.4447 -1.02E-07 0.00 7.42E+10
-10.4078 1.65E+08 0.00

28.3500 -1.45E-08 642.1009 -65.2317 -4,25E-@8 0.00 7.42E+10
0.4867 1.82E+08 0.00

28.8000 -1.18E-07 296.9619  -52.2352 -8.32E-09 0.66  7.42E+10
4.3268 1.98E+68 0.09

29.2500 -1.04E-07 77.9747  -29.3253  5.33E-09 0.00 7.42E+10
4.1583 2.15E+@8 0.00

29.7000 -6.02E-08 -19.76866 -11.1088 7.45E-@9 0.00 7.42E+10
2.5886  2.32E+08 0.00

30.1560 -2.39E-08 -42.0125 -1.1449 5.20E-09 0.0 7.42E+10
1.1018  2.49E+08 0.00
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30.6000 -4.09E-09 -32.1340 2.3731  2.50E-89 0.00 .42E+10
©.2012 2.66E+08 0.00

31.0560 3.09E-09 -16.3868 2.4821 7.33E-10 0.00 .42E+10
-0.1608 2.81E+08 0.00

31.5000  3.83E-09 -5.3281 1.5160 -5.70E-11 0.00 .42E+10
-0.1992  2.81E+08 0.00

31.9500 2.48E-09 -90.07965 0.6243 -2.54E-10 0.00 .42E+10
-0.1288 2.81E+08 0.00

32.4000 1.09E-09 1.4145 ©0.1234 -2.05E-10 0.00 .42E+10
-9.05671  2.81E+08 0.00

32.8500 2.61E-10 1.2541 -0.06630 -1.08E-10 0.00 .42E+10
-9.01355 2.81E+08 0.00

33.3000 -7.67E-11 0.6986  -0.09211 -3.70E-11 0.00 .42E+10
©.00399  2.81E+08 0.00

33.7560 -1.39E-10 0.2594  -9.06177 -2.16E-12 0.e0 .42E+10
0.00725 2.81E+08 0.00

34.2000 -1.00E-10 0.03147 -0.02817 8.43E-12 ©.00 L42E+10
©.00520 2.81E+98 0.00

34.6500 -4.83E-11 -0.04481 -0.00734 7.94E-12 ©.00 .42E+10
©.00251 . 2.81E+08 0.00

35.1060 -1.43E-11 -0.04779 ©.00145 4.57E-12 0.00 .42E+10
7.41E-04  2.81E+08 0.00

35.5560 1.04E-12 -0.02916 0.00331 1.77E-12 .00 .42E+10
-5.40E-05 2.81E+08 0.00 -

36.0000 4.87E-12 -0.01209 0.00248 0.00 0.00 .42E+10
-2.53E-04  2.81E+@8 9.00 :

36.4500 3.96E-12 -0.00242 0.00124 ©0.00 0.00 .42E+10
-2.06E-04  2.81E+@68 0.00

36.90€0  2.09E-12 0.00126 3.88E-04 0.00 0.00 .42E+10
-1.09E-04  2.81E+08 0.00

37.35600 0.00 ©.00177 -6.50E-06 0.00 0.00 .42E+10
-3.74E-05  2.81E+08 0.00

37.8000 0.00 0.00119 -1.14E-904 0.00 0.00 .42E+10
-2.30E-06  2.81E+0@8 0.00

38.2500 ©.60 5.45E-04 -9.71E-@5 0.00 0.00 .42E+10
8.40E-06  2.B81E+08 0.090

38.7000 0.0 1.43E-04 -5.30E-05 0.00 0.00 .42E+10
7.96E-06  2.81E+08 0.00

39.1560 0.60 -2,72E-65 -1.91E-85 0.00 0.00 .42E+10
4,59E-066  2.81E+08 0.09

39.6000 ©.00 -6.35E-05 -1.90E-06 0.00 0.0 .42E+10
1.796-06  2.81E+08 0.00

40.0500 0.60 -4,77E-85 3.67E-06 0.00 0.00 .42E+10
2.77E-07  2.81E+08 .00 '

40.5000 0.00 -2.39E-65 3.72E-06 0.00 0.00 .42E+10
-2.56E-07  2.81E+08 0.00

40.9500 0.6 -7.53E-06  2.22FE-06 0.00 0.00 .42E+10
-3.00E-07 2.81E+0@8 0.00
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41 .4000
-1.90E-07
41.8500
-8.20E-08
42 .3000
-1.85E-08
42.7500
6.77E-09
43,2000
1.12E-08
43.6500
7.94E-09
44 .1000
3.75E-09
44 .5500
5.11E-10
45.0000
-2.10E-09

0.00
2.81E+08
0.00
2.81E+08
8.00
2,.81E+08
0.00
2.81E+08
0.00e
2.81E+08
0.00
2.81E+08
0.00
2.81E+08
0.00
2.81E+08
0.00
1.40E+08

LB10 2
9.38E-08  8.99E-07
©.00
2.18E-06 1.64E-07
0.00
1.87E-66 -1.87E-07
0.00
1.02€-06 -1.39E-07
0.00
3.72E-07 -9.03E-08
0.00
4.72E-08 -3.88E-08
0.00
-4.64E-08 -7.21E-09
0.00
-3.06E-08 4.30E-09
.00
0.00 0.00
0.00

20-LM-41-0600

it 161569 B 293 Fg 1515

ft_freehead.1lpllo

0.00 0.00 7.42E+10
.00 0.00 7.42E+10
0.00 0.00 7.42E+1@
0.90 0.00 7.42E+1@
0.00 0.00 7.42E+1e@
0.00 0.00 7.42E+10
0.00 8.00 7.42E+10
0.00 0.00 7.42E+10
0.00 0.90 7.42E+10

* This analysis computed pile response using nonlinear moment-curvature rela-
tionships. Values of total stress due to combined axial and bending stresses
are computed only for elastic sections only and do not equal the actual
stresses in concrete and steel. Stresses in concrete and steel may be inter-
polated from the output for nonlinear bending properties relative to the
magnitude of bending moment developed in the pile.

Output Summary for Load Case No.

Pile-head deflection
Computed slope at pile head

Maximum bending moment

Maximum shear force
Depth of maximum bending moment
Depth of maximum shear force

Number of iterations
Number of zero deflection points

0.50000000
-0.00544643
1792354,
38141.
7.65000000
©.000000
20

10

inches

radians

inch-1bs

1bs

feet below pile head
feet below pile head

Computed Values of Pile Loading and Deflection
for Lateral Loading for Load Case Number 2

Pile-head conditions are Displacement and Moment (Loading Type 4)
Displacement of pile head
Moment at pile head
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LB1@ 2 ft_freehead.lplio
110000.0 lbs

Axial load at pile head

Depth Deflect. Bending Shear Slope Total - Bending  Soil
Res. Soil Spr. Distrib.
X y Moment Force S Stress Stiffness p
Es*h Lat. Load
feet inches in-1bs lbs radians psi* 1b-in~2

1b/inch 1b/inch 1b/inch

0.00 ©.5000 0.00 36639. -0.00563 0.00 7.50E+10

-372.1217 2009. 0.090

0.4500 0.4696 195771. 34597. -0.00563 0.00 7.50E+10
-384.2795 4419. 0.00

0.9000 0.4392 380327. 32491. -0.00560 0.00 7.50E+10
-395.5699 4863. 0.00

1.3500 0.4091 553333. 30327. -0.00557 0.00  7.49E+10
-405.9323 5359. .00

1.8000 0.3791 714478, 28110. -0.00553 0.00 7.48E+10
-415.2976 5916. 0.00

2.2500 0.3494 863482. 25845. -0.00547 0.00 7.46E+10
-423.5859 6547. 0.00 :

2.7000 8.3200 1000097. 23538. -0.00537 0.00 4.10E+10
-430.7029 7268. 0.00

3.1500 0.2914  1124075. 21196. -0.00522 0.00 3.74E+10
-436.6557 8092. 0.090

3.6000 0.2636  1235223. 18826. ~0.00505 @.00 3.50E+10
-441.3964 9042, 0.00

4.0500 ©0.2369 1333387, 16433. -0.00484 0.00 3.33E+10
-444.8779 10142. 0.00

4.5000 0.2113  1418450. 14024. -0.00462 0.00 3.21E+10
-447.0526 11426. 0.00

4.9500 0.1870  1490336. 11608. -0.00437 8.60 3.13E+10
-447.8719 12933. 0.00

5.4000 0.1641  1549009. 9191. -0.00410 0.00 3.06E+10
-447.2860 14719. 0.00

5.8500 0.1427  1594476. 6781. -90.008382 0.00 3.02E+10
-445,2429 16852. 0.00

6.3000 ©.1228 1626791. 4387. -0.00353 0.00 2.99E+10
-441.6881 19424. 0.00

6.7500 ©.1045  1646051. 2015. -0.00324 0.00 2.97E+10
-436.5631 22559. 0.00

7.2000 ©.08782 1652403, -323.8326 -90.00294 0.00 2.96E+10
-429.8048 26427. 0.00

7.6500 0.07277 1646044. -2622. -0.00264 0.0 2.97E+10
-421.3438 31265. .00 ’

8.1000 ©.05934  1627220. -4870. -9.00234 6.00 2.99E+10
-411.0979 37409. 0.00
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8.5500
-398.9758
9.0000
-384.8617
9.4500
-368.6068
9.9000
-350.0055
10.3500
-328.7499
10.8000
-304.3280
11.2500
-275.7696
11.7000
-240.8443
12.1500
-192.1889
12.6000
53.9658
13.0500
200.1089
13.5000
230.6090
13.9500
249.2485
14 .4000
261.6743
14.8500
269.9709
15.3090
275.1571
15.7500
277.8124
. 16.2000
278.3012
16.6500
276.8715
17.1000
273.7044
17.5500
268.9428
18.0000
262.7088
18.4500
254.3522
18.9000
241.6019

0.04750
45359.
0.03720
55868.
0.02838
70130.
0.02097
90133.
0.01487
119421.
0.00996
164937.
0.00614
242387.
©0.00328
397110.
0.00122
8511e1.
-1.67E-04

1747914.

-0.00122
886132.
-0.00198
627749.
-0.00250
537944.
-0.00281
502174.
-0.00296
493204.
-0.00296
50e17e5.
-0.00286
524261.
-0.00268
560132,
-0.00245
610204,
-0.00218
676700.
-0.00190
763251.
-0.00162
875216.
-0.00135
le17231.
-0.00110
1186488.

LB10 2 ft_freehead.lplio
1596233, -7057. -0.00205
0.00
1553443, -9173. -9.00177
0.00
1499267. -11207. -0.00150
0.09
1434188. -13148. -0.00125
0.00
1358758. -14980. -0.00102
0.00
1273610. -16690. -8.08E-04
0.00
1179469. -18256. -6.19E-04
0.00
1077182. -19651. -4.56E-04
0.09
967783. -20820. -3.19E-04
0.09
852705. -21193. -2.26E-04
0.00
739165. -20507. -1.68E-04
0.00
631428. -19344. -1.19E-04
0.00
530388. -18049. -7.69E-05
0.00
436594. -16669. -4.20E-05
6.00
350412. -15234, -1.37E-05
0.00
272087. -13762. 8.73E-06
0.00
201774. -12269. 2.58E-05
0.00
139553. -10767. 3.81E-05
0.00
85442. -9268. 4.62E-95
0.00
39400. -7782. 5.07E-05
0.00
1338. -6317. 5.22E-05
0.00 '
-28882. -4881. 5.12E-05
0.00
-51439. -3485. 4.83E-05
0.00
-66578. -2146. 4.40E-05
0.00
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0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.900

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.0

0.00

0.00

0.00

.91E+10
.06E+10
.12E+10
.19E+10
.30E+10
.43E+10
.62E+10
.86E+10
.21E+10
.46E+10
.47E+10
.48E+10
.49E+10
.50E+16
.50E+10
.50E+10
.50E+10
.50E+10
.50E+10
.50E+10
.58E+10
.50E+10
.50E+10

.50E+10
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19.3500
228.1521
19.8000
214.1251
20.2500
22.0626
20.7000
16.4689
21.1500
11.7608
21.6000
7.9056
22.0500
4,8555
22.5000
2.5493
22.9500
0.9129
23.4000
-0.1386
23.8500
-0.7012
24,3000
-0.8806
24.7500
-0.7922
25.2000
-123.5475
25.6560
-87.9355
26.1000
-45.5488
26.5500
-12.0822
27.0000
6.7306 1
27.4500
12.7818
27.9000
11.2183
28.3500
6.9435 1
28.8000
3.0075 1
29.2500
0.5546 2
29.7000
-0.4860

-8.75E-04
1408286.
-6.79E-04
1702600.
-5.13E-064
232234,
-3.75E-04
237395.
-2.62E-04
242555,
-1.72E-04

247716.

-1.04E-04

252877.

-5.33E-05

258038.

-1.87E-05

263199.

2.79E-06
268359.
1.38E-05
273520.
1.71E-65
278681.
1.51E-05
283842.
1.05E-85
6.36E+07
5.90E-@6
8.05E+07
2.53E-@6
9.73E+07
5.71E-87
1.14E+08
-2.77E-07
.31E+08
-4.67E-07

1.48E+08

-3.68E-07

1.65E+08

-2.06E-07
.82E+08
-8.18E-08
.98E+08
-1.39E-08
.15E+08
1.13E-08

2.32E+08

LB10 2 ft_freehead.lpllo

-74669. -877.7009
0.00
-76104. 316.4476
0.e0
-71291.  954.1543
0.00
-65832. 1058.
0.00
-59890. 1134,
0.00
-53603. 1188.
©.00
-47@83. 1222.
0.00
-40419. 1242.
- 9.00
-33679. 1251.
0.00
-26911. 1253.
0.00
-20146. 1251.
0.00
-134080. 1247.
0.00
-6680.
0.00
17.7822
0.00
3113.
0.00
3643. -24,7893
0.00
2846.
0.00
1695,
0.00
741.4013
0.00
160.0888 -77.3591
0.00
-94.1053  -28.3221
0.00
-145,.8218 -1.4543
0.00
-109.8332 8.1633
0.00
-57.6683 8.3484
0.00
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3.89E-05

3.35E-05

2.82E-05

2,33E-05

1.87E-85

1.46E-05

1.10E-65

7.87E-06

5.20E-06

3.02E-06

1.32E-66

1.14E-07

1242. -6.09E-07

906.6228 -8.49E-07

335.6185 -7.37E-07

-4.93E-07

-180.3932 -2.60E-07

-194.8427 -9.61E-08

-142.1593 -8.37E-@9

2.41E-08

2.65E-08

1.78E-08

8.63E-09

2.59E-09

20-LM-41-0600
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.00

0.00

0.00

@.00

0.00

0.00

0.00

©.00

0.00

0.00

0.00

0.00

0.09

0.00

0.00

0.00

0.00

0.00

0.00

0.00

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.58E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10

.50E+10



30.1500
-9.6500 2
30.6000
-0.4546 2
31.0500
-0.2147 2
31.5000
-0.05336
31.9500

0.01338 2.

32.4000

8.02659 2.

32.8500

0.901949 2.

33.3000

0.00959 2.

33.7500

©.00294 2.

34,2000
-1.16E-04
34.6500
-9.22E-04
35.1000
-7.73E-04
35.5500
-4.17E-04
36.0000
-1.49E-04
36.4500
-1.33E-05
36.9000
2.99E-05
37.3500
2.99E-05
37.8000
1.77E-05
38.2500
7.14E-06
38.7000
1.28E-06
39.1560
-8.74E-07
39.6000
-1.12E-06
40.0500
-7.35E-07
40.5000
-3.29E-07

1.41E-08
.49E+08
9.24E-09
.66E+08
4.13E-09
.81E+08
1.03E-09
2.81E+08
-2.57E-10
81E+08
-5.11E-10
81E+08
-3.75E-10
81E+08
-1.85E-10
81E+08
-5.65E-11
81E+08
2.23E-12
2.81E+08
1.77E-11
2.81E+08
1.49E-11
2.81E+08
8.03E-12
2.81E+08
2.86E-12
2.81E+08
0.00
2.81E+08
0.00
2.81E+08
0.00
2.81E+08
0.00
2.81E+08
0.00
2.81E+08
0.00
2.81E+08
0.00
2.81E+08
0.00
2.81E+08
0.00
2.81E+08
0.00
2.81E+08

LB1@ 2 ft_freehead.lpllo

-19.6738
0.00
-0.6315
0.00

5.1536
0.09
4.6780
0.00
2.6463
0.00

1.0046 .

0.090
0.1381
0.00
-0.1600
0.00
-0.1783
0.00
-0.1111
0.00
-0.04720
0.00
-0.01020
0.00
0.00428
0.00
0.00659
0.00
0.00456
0.00
0.00214
0.00
5.97E-04
0.00
-7.70E-05
0.00
-2.34E-04
0.00
-1.83E-04
0.00
-9.44E-05
0.00
-3.13E-05
0.00
-1.00E-66
0.00
7.88E-06
0.00

5.2812 -1
2.2987 -9
0.4915 -7,
-0.2322 -4,
-0.3401 -1.
-90.2322 -1,
-0.1078 3.
-6.02930 2.
0.00453 1.
0.01214 6.
0.00934 1.
0.00477
0.00155 -1.
2.55E-05
-4,12E-04
-3.67E-04
-2.05E-04
-7.69E-05
-9.80E-06
1.29E-05
1.40E-05
8.64E-06
3.63E-06
7.56E-07
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.92E-10

.23E-10

60E-18

06E-10

42E-10

09E-11

03E-11

95E-11

73E-11

87E-12

17E-12

0.00

11E-12

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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0.00

0.00

0.0@

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

@.00

0.00

0.00

0.00
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40.9500 0.00 7.16E-06 -3.54E-07 0.00 0.00 .50E+10
-8.20E-08  2.81E+0Q8 0.00

41.4000 ©.00 4.05E-06 -5.20E-07 0.00 0.00 .58E+10
2.03E-08  2.81E+@8 0.00

41.8500 ©0.00 1.54E-06 -3.56E-07 0.00 0.00 .50E+10
4.07E-08  2.81E+08 0.00

42.3000 0.00 2.13E-07 -1.65E-07 0.00 0.00 .50E+10
2.98E-08  2.81E+08 0.00

42.7500 0.00 -2.44E-07 -4.49E-08 9.00 0.00 .50E+10
1.47e-08  2.81E+08 0.00

43.2000 0.00 -2.72E-07 7.04E-09 0.00 0.00 .50E+10
4.52E-09  2.81E+08 0.00

43.6500 0.0 -1.68E-07 1.87E-08 0.00 0.00 .50E+10
-1.85E-10  2.81E+0@8 0.00

44.1000 0.06 -6.95E-08 1.42E-08 0.00 0.00 .50E+10
-1.49E-09  2.81E+08 0.00

44 .5500 ©.00 -1.45E-08 6.44E-09 0.00 0.00 .50E+10
-1.39E-09  2.81E+08 0.00

45,0000 0.00 0.00 0.00 0.00 0.00 .50E+10
-9.95E-10  1.40E+08 0.00

* This analysis computed pile response using nonlinear moment-curvature rela-
tionships. Values of total stress due to combined axial and bending stresses
are computed only for elastic sections only and do not equal the actual
stresses in concrete and steel. Stresses in concrete and steel may be inter-
polated from the output for nonlinear bending properties relative to the
magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection = 0.50000000 inches

Computed slope at pile head = -0.00563234 radians

Maximum bending moment 1652403. inch-1bs

Maximum shear force 36639. lbs

Depth of maximum bending moment = 7.20000000 feet below pile head

Depth of maximum shear force = 0.000000 feet below pile head
Number of iterations = 22
Number of zero deflection points = 10

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, 1lbs, and Load 2 = Moment, M, in-1bs
Page 30
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Load Type 2: Load 1
Load Type 3: Load 1
Load Type 4: Load 1
Load Type 5: Load 1

Load Load

Shear Max Moment

Case Type Pile-head

Pile in Pile

No. 1 Load 1
in-1bs

1 vy, in 0.5000
38141. 1792354,

2 vy, in 0.5000
36639.  1652403.

Maximum pile-head deflection
Maximum pile-head rotation

20-LM-41-0600

Ent 161549 Bk 393 P 1521

LB18 2 ft_freehead.lpllo
Shear, V, 1bs, and Load 2 = Slope, S, radians
Shear, V, 1lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.
Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs
Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Axial Pile-head Pile-head Max
Type Pile-head Loading Deflection Rotation in
2 Load 2 lbs inches radians
M, in-1b 0.00 155000. 0.5600 -0.00545
M, in-1b 0.00 110000. 0.5000 -9.00563

0.5000000000 inches
-0.0056323438 radians = -0.322710 deg.

The analysis ended normally.
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Shear Force (Kips)
0 10 20 30 40

Stf. CLNW

Sand

Weak Rock

| DRILLED SHAFT STIFFNESS 38 KIPS / 0.5 IN = 76 KIPS/IWl
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Bending Moment (in-kips)
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Lateral Pile Deflection (inches)
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ABUTMENT #2 FIXED HEAD |

LBl1o 2 ft_fixedhead.1lpllo

LPile for Windows, Version 2019-11.004
Analysis of Individual Piles and Drilled Shafts
Subjected to Lateral Loading Using the p-y Method

© 1985-2019 by Ensoft, Inc.
All Rights Reserved

This copy of LPile is being used by:

Kimley-Horn
Salt Lake City

Serial Number of Security Device: 563876719
This copy of LPile is licensed for exclusive use by:
Kimley-Horn & Associates, Inc.,

Use of this program by any entity other than Kimley-Horn & Associates, Inc.,
is a violation of the software license agreement.

Path to file locations:
\SLC_Civil\096360005 - WPR\_Project Files\Eng\Structural\Phase @A\WBWCD Gateway
Canal Crossing\Foundation Design\

Name of input data file:
LB1e 2 ft_fixedhead.lplld

Name of output report file:
LB19 2 ft_fixedhead.lpllo

Name of plot output file:
LB10 2 ft_fixedhead.lpllp

Name of runtime message file:
LB1e 2 ft_fixedhead.lplilr
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LBlo 2 ft_fixedhead.lpllo
Date and Time of Analysis

Date: August 28, 2020 Time: 15:00:12

Project Name:

Job Number:

Client:

Engineer:

Description:

Computational Options:
- Conventional Analysis

Engineering Units Used for Data Input and Computations:
- US Customary System Units (pounds, feet, inches)

Analysis Control Options:
- Maximum number of iterations allowed = 500
- Deflection tolerance for convergence 1.0000E-05 in
- Maximum allowable deflection 100.0000 in
- Number of pile increments = 100

Page 2
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Loading Type and Number of Cycles of Loading:
- Static loading specified

- Analysis uses p-y modification factors for p-y curves

- Analysis uses layering correction (Method of Georgiadis)

- No distributed lateral loads are entered

- Loading by lateral soil movements acting on pile not selected

- Input of shear resistance at the pile tip not selected

- Input of moment resistance at the pile tip not selected

- Input of side resistance moment along pile not selected

- Computation of pile-head foundation stiffness matrix not selected
- Push-over analysis of pile not selected

- Buckling analysis of pile not selected

Output Options:
- Output files use decimal points to denote decimal symbols.
- Values of pile-head deflection, bending moment, shear force, and
soil reaction are printed for full length of pile.
- Printing Increment (nodal spacing of output points) = 1
- No p-y curves to be computed and reported for user-specified depths
- Print using wide report formats

Number of pile sections defined = 1
Total length of pile = 45.000 ft
Depth of ground surface below top of pile 0.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over
the length of the pile. A summary of values of pile diameter vs. depth follows.

Depth Below Pile

Point Pile Head Diameter
No. feet inches
1 ©.000 24,0000
2 45,000 24.0000

Input Structural Properties for Pile Sections:

Page 3
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LB18 2 ft_fixedhead.lpllo

Pile Section No. 1:

Section 1 is a round drilled shaft, bored pile, or CIDH pile

Length of section = 45.000000 ft
Shaft Diameter 24.000000 in
Shear capacity of section 0.0000 lbs

Ground Slope Angle = 0.000 degrees
= 0.0006 radians

Pile Batter Angle = 0.000 degrees
= 0.000 radians

The soil profile is modelled using 3 layers
Layer 1 is stiff clay without free water

0.0000 ft
20.000000 ft
115.000000 pcf
115.000008 pcf

Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
Effective unit weight at top of layer
Effective unit weight at bottom of layer

Undrained cohesion at top of layer = 1500. pst
Undrained cohesion at bottom of layer = 1500. psf
Epsilon-5@ at top of layer = 0.0000
Epsilon-50 at bottom of layer = 0.0000

NOTE: Default values for Epsilon-5@ will be computed for this layer.

Layer 2 is sand, p-y c¢riteria by Reese et al., 1974

20.000000 ft
25.000000 ft
125.000000 pcf
125.000000 pcf

Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
Effective unit weight at top of layer
Effective unit weight at bottom of layer

Page 4
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Friction
Friction
Subgrade
Subgrade

angle at top of layer

LB10 2 ft_fixedhead.1lpllo

angle at bottom of layer
k at top of layer
k at bottom of layer

20-LM-41-0600

fnt 1615469 BL 393 Pq 1529

37.000000 deg.
37.000000 deg.
©.0000 pci
9.0000 pci

NOTE: Default values for sdbgrade k will be computed for this layer.

Layer 3 is weak rock, p-y criteria by Reese, 1997

Distance from top of pile to top of layer

Distance from top of pile to bottom of layer

Effective unit weight at top of layer
Effective unit weight at bottom of layer

Uniaxial compressive strength at top of layer
Uniaxial compressive strength at bottom of layer

Initial modulus of rock at top of layer

Initial modulus of rock at bottom of layer
RQD of rock at top of layer

RQD of rock at bottom of layer

k rm of rock at top of layer
k rm of rock at bottom of layer

[ B S [

(Depth of the lowest soil layer extends 15.00@ ft below

25.000000
60.000000
140.000000
140.000000
500.000000
500.06060000
104000.
104000,
80.000000
80.000000
©.0005000
0.0005000

the pile tip

ft

ft

pct
pcf
psi
psi
psi
psi

)

Layer Soil Type
Uniaxial ESO
Layer Name
qu RQD % or
Num. (p-y Curve Type)
psi krm
1 Stiff Clay
-- -~ default
w/o Free Water
- -- default
2 Sand

(Reese, et al.)

Weak

Layer Effective Undrained
Rock Mass
Depth Unit Wt. Cohesion
Modulus
ft pcf psf
psi
0.00 115.0000 1500,
20.0000 115.0000 1500,
20 .0000 125.0000 --
default --
25.0000 125.0000 --
default -~
25.0000 140.0000 --
Page 5
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500.0000 86.0000 5.00E-04 -- 104000.
Rock 60.0000 140.0000 -- --
500.0000 80.0000 5.00E-04 -- 104000.

Distribution of p-y modifiers with depth defined using 2 points

Point Depth X p-mult y-mult
No. ft :
1 0.000 0.6000 1.0000
2 25.000 0.6000 1.0000

Number of\loads specified =1

Load Load Condition Condition Axial Thrust
Compute Top y Run Analysis
No. Type 1 2 Force, lbs

vs. Pile Length

1 5 y = 0.500000 in S = 0.0000 in/in 110000.
N.A. Yes

= shear force applied normal to pile axis

= bending moment applied to pile head

lateral deflection normal to pile axis

= pile slope relative to original pile batter angle
= rotational stiffness applied to pile head

TN B
n
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LBl1e 2 ft_fixedhead.lpilo
Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).
Thrust force is assumed to be acting axially for all pile batter angles.

Axial thrust force values were determined from pile-head loading conditions
Number of Pile Sections Analyzed = 1

Pile Section No. 1:

___________________

Length of Section = 45.000000 ft
Shaft Diameter = 24.000000 in
Concrete Cover Thickness (to edge of long. rebar) = 3.000000 in
Number of Reinforcing Bars = 11 bars
Yield Stress of Reinforcing Bars = 60000. psi
Modulus of Elasticity of Reinforcing Bars = 29000000. psi
Gross Area of Shaft =  452,.389342 sq. in.
Total Area of Reinforcing Steel = 8.690000 sq. in.
Area Ratio of Steel Reinforcement = 1.92 percent
Edge-to-Edge Bar Spacing = 3.789453 in
Maximum Concrete Aggregate Size : = 0.750000 in
Ratio of Bar Spacing to Aggregate Size = 5.085

Offset of Center of Rebar Cage from Center of Pile = 0.0000 in

Axial Structural Capacities:

Nom., Axial Structural Capacity = @8.85 Fc Ac + Fy As = 2029.978 kips
Tensile Load for Cracking of Concrete = -213.613 kips
Nominal Axial Tensile Capacity = -521.400 kips

Reinforcing Bar Dimensions and Positions Used in Computations:

Bar Bar Diam. Bar Area X Y
Number inches sq. in. inches inches
1 1.000000 0.790000 8.500000 0.00000
Page 7
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2 1.000000 0.750000 7.150655 4.595447
3 1.000000 ©.790000 3.531028 7.731872
4 1.000000 9.790000 -1.209676 8.413482
5 1.000000 ©.790000 -5.566316 6.423871
6 1.000000 ©.790000 -8.155690 2.394727
7 1.000000 9.790000 -8.155690 -2.394727
8 1.000000 ©.790000 -5.566316 -6.423871
9 1.0600000 0.790000 -1.209676 -8.413482
10 1.000000 9.790000 3.531028 -7.731872
11 1.000000 0.750000 7.150655 -4.595447

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero = 3.789 inches

between bars 8 and 9.

Ratio of bar spacing to maximum aggregate size = 5.85

Concrete Properties:

Compressive Strength of Concrete = 4000. psi

Modulus of Elasticity of Concrete
Modulus of Rupture of Concrete

1]

3604997. psi
-474.341649 psi

Compression Strain at Peak Stress = ©.001886
Tensile Strain at Fracture of Concrete = -0.0001154
Maximum Coarse Aggregate Size = 0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 1

Number Axial Thrust Force
kips
1 110.000

Definitions of Run Messages and Notes:

C = concrete in section has cracked in tension.

Y = stress in reinforcing steel has reached yield stress.

T = ACI 318 criteria for tension-controlled section met, tensile strain in
reinforcement exceeds 6.0605 while simultaneously compressive strain in
concrete more than ©.083. See ACI 318, Section 16.3.4.

Z = depth of tensile zone in concrete section is less than 10 percent of
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section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force = 110.000 kips

Bending Bending Bending Depth to Max Comp Max Tens
Max Conc Max Steel Run
Curvature Moment Stiffness N Axis Strain Strain
Stress Stress Msg
rad/in. in-kip kip-in2 in in/in in/in
ksi ksi
0.00000125 93.7233430 74978674, 53.,7609547 ©.00006720 0.00003720
0.2793213 1.8400846
0.00000250  187.4594638 74983786. 32.8967277 0.00008224 0.00002224
©.3399808 2.1675128
©.00000375 281.1882926 74983545, 25.9491745 ©0.00009731 ©0.00000731
0.4002503 2.4957227 A
©.00000500 374,9020733 74980415, 22.4807555 ©.0001124  -0.00000760
0.4601262 2.8247096 _
0.00000625 468.4886584 74958185. 20.4032063 ©.0001275 -0.00002248
0.5195866 3.1543312
©0.00000750 561,78279016 74904360. 19.0199912 0.0001426 -0.00003735
0.5785969 3.4843480
©.00000875 654.7037731 74823288, 18.0329829 9.0001578 -0.00005221
0.6371367 3.8146193
0.00001000 747.2139602 74721396, 17.2933311 ©0.0001729 -9.00006707
0.6951947 4,1450661
©0.00001125  839,2937919 74603893, 16.7184395 ©0.0001881 -0.00008192
0.7527640 4.4756409
0.00001250 930.9327494 74474620. 16.2588007 0.0002032 -0.00009676
©.8098405 4.8063153
0.00001375 930.9327494 67704200. 14.6096808 0.0002009 -8.0001291
©.8003573 4.6293602 C
0.00001500 930.9327494 62062183. 14.1395444 0.0002121 -9.0001479
0.8421729 4.8457019 C
©0.00001625 930.9327494 57288169. 13.7297387 0.0002231 -0.0001669
0.8829835 5.0563894 C
0.00001750 930.9327494 53196157. 13.3685834 0.0002340 -0.0001860
0.9228847 5.2620561 C
©.00001875 930.9327494 49649747 . 13.0475166 0.0002446 -0.0002054
9.9619700 5.4633372 C
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Exhibit J - Page 148 of 163



0.00002000
1.0002939
0.00002125
1.0379634
©.00002250
1.0750314
0.00002375
1.1115563
0.00002500
1.1475941
0.00002625
1.1831272
©.00002750
1.2181947
0.00002875
1.2528995
0.00003000
1.2871681
0.00003125
1.3210548
©.00003250
1.3546184
©.00003375
1.3877884
0.000035e0
1.4206670
0.00003625
1.4532272
0.000083750
1.4854407
0.00003875
1.5174729
©.00004200
1.5490722
0.00004125
1.5804617
©.00004250
1.6116721
0.00004375
1.6424674
©.00004500
1.6730577
0.00004625
1.7034707
0.00004750
1.7336276
0.00004875
1.7634495

930.9327494

5.6605796

C

930.9327494

5.8545543

956.3429238

6.0456230

985.0653077

6.2341999

1013.

-6.6293103

1041.

-7.9975889

1069.

-7.5678588

1096.

-8.8393095

1123.

-8.5125734

115e.

-8.9872309

1177.

-9.4628140

1203.

-9.9399373

1230.

-10.4177604

1256.

-10.8965272

1282,

-11.3765006

13e8.
+-11.8562681
1334.

-12.3380237

1359.

-12,8198434

1385.

-13.3014591

1411,

-13.7849666

1436.

-14.2685206

1461.

-14.7518717

1487.

-15.2357327

1512.

-15.7208332

C

C

C

C

46546637. 12.
43808600. 12.
42504130, 12.
41476434, 12.
40535765. 11.
39669473. 11.
38869695. 11.
38131880. 11.
37445849, 11.
36807580. 11.
36213276. 10.
35656405. 10.
35135572. 10.
34646610. 10.
34185663, 10.
33753624. 10.
33342853, 10.
32955632. 10.
32590447. 1e.
32241518, 10.
31910841. 10.
31597370, 10.
31298654. 9
31012479. 9
Page 10
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7596199
5002913
2653226
0514698
8561237
6764021
5105223
3576496
2154327
0830555
9598789
8442530
7361965
6346947
5388499
4493720
3637726
2833074
2077410
1350016
0662678

0014003

.9395769

.8800472
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0.0002552

0.0002656

0.0002760

0.0002862

0.0002964

0.0003065

0.0003165

0.0003265

0.0003365

0.0003463

0.0003562

0.0003660

©.0003758

0.0003855

0.0003952

0.0004049

0.0004146

©.0004242

0.0004338

0.0004434

0.0004530

0.0004626

0.0004721

0.0004817

.0002248

.0002444

.0002640

.0002838

.0003036

.0003235

.0003435

.0003635

.0003835

.0004037

.0004238

.0004440

. 0004642

.0004845

.0005048

.0005251

.0005454

.0005658

.00685862

. 0006066

.0006270

.0006474

.0006679

. 0006883
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.00005125
.8225664
.00005375
.8807631
.00005625
.9380509
.00005875
.9946384
.00006125
.0502110
.00006375
.1050232
.00006625
.1591362
. 00006875
.2124135
.00007125
.2647966
.00007375
.3164812
.00007625
.3674642
.00007875
.4177423
.00008125
.4670859
.00008375
.5156779
. 00008625
.5635647
.00008875
.6107431
.00009125
.6572099
.00009375
.7029617
.00009625
. 7479479
.00009875
.7920571
0.0001013
2.8354493
0.0001038
2.8781212
0.0001063
2.9200692
0.0001088
2.9612897

NONONONONONONONONONONONONONONONORHRORLROROK®

-16

-17

-18

-19

-20

-21

-22

-23.

-24,

-25.

-26.

-27.

-28.

-29.

-30.

-31

-32.

-33.

-34,

-35.

-36.

-37.

-38.

-39,

1562.

.6904276

1612.

.6612287

1662.

.6331774

1712.

.6043091

1761.

.5776701

1810.

.5508275

1859.

.5231554

1908.

4960141

1957.

4700332

2005.

4432051

2054,

4155234

2102.

3869819

2150,

3606764

2198.

3328337

2246.

3047086

2294,

.2756920

2341,

2457770

2389,

2149563

2436.

1838012

2483.

1536794

2530.

1226202

2577.

0906137

2624.

8576519

2670.

0237267

30480231.

29992815.

29544349.

29132002.

28748579,

283928e2.

28062076.

27752713.

27462059.

27189493.

26933225.

26691692.

26462343,

262456008.

26038870.

25842975,

25656471.

25478598.

25308498.

25145175,

24988694 .

24838552.

24694294,

24555504 .
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9.7701075

9.6696206

9.5773626

9.4934355

9.4151047

9.3430278

9.2768223

9.2151653

9.1572736

9.1037031

9.0540314

9.0078900

8.9638941

8.9226623

8.8841744

8.8482013

8.8145389

8.7830049

8.7532290

8.7245990

8.6977027

8.6724175

8.6486322

8.6262460

20-LM-41-0600

Ent 161569 Bk 393 Py 1535

0.0005007

©.0005197

©.0005387

0.0005577

0.0005767

0.0005956

0.0006146

©.0006335

0.0006525

0.0006714

0.0006904

0.0007094

©.0007283

0.0007473

0.0007663

0.0007853

0.0008043

0.0008234

©.0008425

0.0008616

©.0008806

0.0008998

0.0009189

©.0009381

.0007293

.0007703

.0008113

.0008523

.0008933

.0009344

.0009754

.0010165

.0010575

.0010986

.0011396

.0011806

.0012217

.0012627

.0013037

.0013447

.0013857

.0014266

.0014675

.0015084

.0015494

.0015902

.9016311

.0016719
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0.0001113
3.0017792
0.0001138
3.0415348
0.00081163
3.0805503
0.0001188
3.1188244
0.0001213
3.1563525
0.0001238
3.1931047
0.0001263
3.2290126
©.0001288
3.2641693
0.0001313
3.2985711
0.0001338
3.3322135
0.0001363
3.3650926
0.0001388
3.3972041
0.0001413
3.4285435
0.0001438
3.4591067
©.0001463
3.4888890
0.0001488
3.5178860
0.0001588
3.6259285
0.0001688
3.7207798
0.0001788
3.7993810
0.0001888
3.8619803
0.0001988
3.9120573
0.0002088
3.9498999
0.0002188
3.9767621
0.0002288
3.9934952

-39.

-40.

-44.

-45.

-46.

-47.

-48.

-49.

-50.

-51.

-52.

-53.

-54.

-58.

-60.

-60.

-60.

-60.

-60.

-60.

-60.

2717.
9888296 C

2763.
9529521 C

2810.

.9160856 C

2856.

.8782212 C

2902.

.8393501 C

2948,
7998576 C
2993,
7607702 C
3039.
7206267 C
3084,
6794170 C
313e0.
6371309 C
3175.
5937577 C
3220.
5492867 C
3265.
5037071 C
3309.
4570078 C
3354.
4091775 C
3398.
3602046 C
3575.
1526495 C
3747.
0000000 CY
3891.
0000000 CY
3999.
0000000 CY
4095.
0000000 CY
4171.
0000000 CY
4236.
0000000 CY
4299.
0000000 CY

20-LM-41-0600

it 161549 Bk 393 Py 1536

LB1@ 2 ft_fixedhead.lpllo

24421805.
24292853.
24168333.
24047956.
23931457.
23818534.
23708817.
23602328.
23498873.
23398275.
23300368.
23204997.
23112020.
23021304.
22932723.
22846162.
22518046.
22203717.
21766156.
21189081.
20601531.
19982466.
19364929.

18793918.

Page 12

8.6051672

8.5853121

8.5666044

8.5489742

8.5323574

8.5165843

8.5013259

8.4869429

8.4733879

8.4606171

8.4485902

8.4372694

8.4266201

8.4166097

8.4072083

8.3983878

8.3684174

8.3446277

8.3092906

8.2571474

8.2034351

8.1447586

8.0857118

8.0334635

©.0009573

0.0009766

0.0009959

0.0010152

0.0010345

0.0010539

©.0010733

0.0010927

0.0011121

0.0011316

0.0011511

0.0011707

0.0011903

0.0012099

0.0012296

0.0012493

0.0013285

0.0014082

0.0014853

0.0015585

0.0016304

©.0017002

0.0017687

0.0018377

-0.0017127

-0.0017534

-9.0017941

-0.0018348

-0.0018755

-9.0019161

-0.0019567

-9.0019973

-0.0020379

-0.0020784

-0.0021189

-9.0021593

-0.0021997

-0.0022401

-0.0022804

-0.0023207

-0.0024815

-0.0026418

-0.0028047

-0.0029715

-0.0031396

-0.0033098

-0.0034813

-0.0036523
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0.0002388
3.9999658
0.0002488
3.9999843
0.0002588
3.9999822
0.0002688
3.9999172
0.0002788
3.9996476
0.0002888
3.9988848
0.0002988
3.9971859
©.0003088
4.,0000000
©.0003188
3.9991475
0.0003288
3.9958785
0.0003388
3.9996717
0.0003488
3.9962628
0.0003588
3.9996897
0.0003688
3.9954329
0.00083788
3.9993268
0.0003888
3.9952701
©.0003988
3.9981323
0.0004088
3.9999891
0.0004188
3.9950948
0.0004288
3.9989120
0.0004388
3.9991604
0.0004488
3.9942552
6.0004588
3.99806763
0.0004688
3.9998574

4356.

-60.0000000

4401.

-60.0000000

4438.

-60.0000000

4474.

-60.0000000

4509,

-60.0000000

4542,

-60.0000000

4574,

-60.0000000

4600.

-60.0000000

4622,

-60.0000000

4639.

-60.0000000

4655.

-60.0000000

4671.

-60.0000000

4686.

-60 .0000000

4701.

-60.0000000

4715.

-60.0000000

4729.

-60.0000000

4743.

-60.0000000

4756.

-60.0000000

4769.

-60.0000000

4780.

-60.0000000

4790.

~60.0000000

4798.

-60.0000000

4805.

-60.06000000

4811.

-60.0000000

LB1o 2 ft_fixedhead.lpllo

cy

cy

cy

cy

¢y

(8 4

cy

cy

cy

cy

cy

cy

() 4

cy

cy

cy

cY

YT

YT

Yt

YT

T

(a4)

YT

18246213,
17692640.
17152987.
16648023.
16175257.
15731325,
15309426.
14899449,
14499160.
14111797.
13742944,
13393086.
13061755.
12747375.
12448773.
12164755,
11894173,
11636229.
11387838.
11148842.
10916382.
10692409
10473982.

10264161.

Page 13

7.9822696

7.9279771

7.8745719

7.8267460

7.7833743

7.7434631

7.7064084

7.6691943

7.6313233

7.5935280

7.5578821

7.5233391

7.4915861

7.4624629

7.4356448

7.4109509

7.3882420

7.3671295

7.3467851

7.3269069

7.3052962

7.2840921

7.2615912

7.2400191

20-LM-41-0600

Ent 161569 Bk 393 Fq 1537

0.0019058

0.0019721

0.0020375

0.0021034

0.0021696

0.0022359

©.0023023

0.0023679

©.0024325

0.0024964

0.0025602

0.0026238

0.0026876

0.0027518-

©.0028163

0.0028810

0.0029461

©.0030113

0.0030765

0.0031414

©.0032052

0.0032687

©.0033313

©.0033938

.0038242
.0039979
.0841725
.0043466
.0045204
.0846941
.0048677
.0050421
.0852175
.0853936
.0055698
.0857462
.0059224
.0060982
.0062737
.0064490
.0866239
.0067987
.0069735
.0071486
.0073248
.0875013
.0076787

.0078562
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20-LM-41-0600

Ent 1615469 Bk 393 Pq 1538

LBle 2 ft_fixedhead.lpllo

0.0004788 4816. 10060314. 7.2181215 0.0034557 -0.0080343

3.9942767 -60.0000000 CYT

0.0004888 4821. 9864271. 7.1972311 ©.0035176 -9.0082124

3.9945738 -60.0000000 CYT

0.0004988 4826. 9675905. 7.1774047 0.06035797 -9.0083903

3.9979989 60.0000000 CYT

0.0005088 4830. 9494781. 7.1586066 0.0036419 -0.0085681

3.9997544 60.0000000 CYT

0.00085188 4835, 9320443, 7.1408700 0.0037043 -0.0087457

3.9959852 60.0000000 CYT

0.0005288 4839, 9152514, 7.1241228 0.0037669 -9.0089231

3.9916192 60.0000000 CYT

0.0005388 4844. 8990317. 7.1087090 ©.0038298 -0.0091002

3.9958709 60.0000000 CYT

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

Load Axial Thrust Nominal Mom. Cap. Max. Comp.
No. kips in-kip Strain
1 110.000 4753.967 0.00300000

Note that the values of moment capacity in the table above are not
factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether
the transverse reinforcing steel bars are tied hoops (9.65) or spirals (0.7@).

The above values should be multiplied by the appropriate strength reduction
factor to compute ultimate moment capacity according to ACI 318, Section
9.3.2.2 or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding
bending stiffnesses computed for common resistance factor values used for
reinforced concrete sections. .

Axial Resist. Nominal Ult. (Fac) ult. (Fac) Bend. Stiff.
Load Factor Moment Cap Ax. Thrust Moment Cap at Ult Mom
No. for Moment in-kips kips in-kips kip-in~2
1 0.65 4754 71.500000 3696 23485877.

Page 14
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20-LM-41-0600

Ent 161569 Bk 393 Fo 1539

LB1e 2 ft_fixedhead.lpllo

i 0.75 4754, 77 .000000 3565. 22535282.
1 6.90 4754, 82.5é0600 4279. 18979984.
Layering Correction Equivalent Depths of Soil & Rock Layers
Top of Equivalent
Layer Top Depth Same Layer Layer is Fo F1
Layer Below Below Type As Rock or Integral Integral
No Pile Head Grnd Surf Layer is Below for Layer for Layer
ft ft Above Rock Layer lbs 1bs
1 0.00 0.00 N.A. No 0.00 374692.
2 20.0000 13.2858 No No 374692. 515951.
3 25.0000 25,0000 No Yes N.A. N.A.
Notes: The F@ integral of Layer n+l equals the sum of the F@ and F1 integrals

for Layer n. Layering correction equivalent depths are computed only
for soil types with both shallow-depth and deep-depth expressions for
peak lateral load transfer. These soil types are soft and stiff clays,
non-liquefied sands, and cemented c-phi soil.

Computed Values of Pile Loading and Deflection
for Lateral Loading for Load Case Number 1

Pile-head conditions are Displacement and Pile-head Rotation (Loading Type 5)
Displacement of pile head 0.500000 inches

Rotation of pile head
Axial load on pile head

Depth
Res. Soil Spr.
X y
Es*h Lat.
feet inches
1lb/inch 1lb/inch

Deflect. Bending
Distrib.
Moment
Load
in-1bs
1b/inch

Shear

Force

1bs

Slope
S

radians

©.000E+00 radians
110000.0 1bs

0.5000 -3066037.

51767.
Page 15

Total Bending  Soil
Stress Stiffness
psi* 1b-in~2
0.60  2.35E+10
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20-LM-41-0600

Ent 161549 Bk 393 Fq 1540

LB1o 2 ft_fixedhead.lpllo

-235.0243 1269. 0.00
0.4500 ©.4981 -2789898. 50433. -6.72E-04 ©.00  2.35E+10
-246.3060 2670. 0.00
0.9000 0.4927 -2520561. 49074. -0.00126 0.00 2.50E+10
-257.1156 2818. 9.00
1.3500 ©.4845 -2258399. 47658. -0.00177 0.00 2.60E+10
-267.4526 2981. 0.00
1.8000 0.4736 -2003756. 46187. -0.00220 0.00 2.72E+10
-277.3069 3162. 0.00
2.2500 0.4607 -1756964. 44664. -0.00257 ©0.00 2.88E+10
-286.6706 3361. 0.00
2.7000 0.4459 -1518335, 43092. -0.00287 0.00 3.09E+10
-295.5381 3579. 0.00
3.1500 ©.4297 -1288167. 41473. -0.00310 0.00 3.41E+10
-303.9071 3819. 0.00
3.6000 0.4124 -1066739. 39811. -6.00328 0.60  3.89E+10
-311.7782 4082. 0.00
4.0500 ©0.3943  -854315. 38108. -0.00338 ©0.00 7.46E+10
-319.1549 4371. 0.00
4.5000 0.3759  -651161. 36365. -0.00343 0.00 7.48E+10
-326.0841 4684, 9.00
4.,9500 0.3572  -457487. 34587. -0.00347 0.00 7.50E+10
-332.5446 5027. 0.00
5.4000 0.3384  -273491. 32775. -0.00350 ©.00 7.50E+10
-338.5130 5402. 0.00
5.8500 0.3194 -99354. 30933. -0.00351 ©0.00 7.50E+10
-343.9644 5815. 0.00
6.3000 0.3004 64757. 29062. -0.00352 0.00 7.50E+10
-348.8713 6271. 0.00
6.7500 0.2814 218692. 27166. -9.00351 0.00 7.50E+10
-353.2032 6777. 0.20
7.2000 0.2626 362319. 25249. -0.00348 ©.00 7.50E+10
-356.9261 7341. 0.00
7.6500 0.2438 495522. 23313. -0.00345 0.00 7.49E+10
-360.0010 7973. 0.00
8.1000 0.2253 618206. 21363. -9.00341 0.0  7.49E+10
-362.3830  8687. 0.00
8.5500 0.2069 730296. 19402. -9.00337 0.00 7.47E+10
-364.0197 9499. 0.00
$.0000 ©.1889 831741. 17434, -0.00331 0.00 7.46E+10
-364.8486 1e429. 0.00
9.4500 0.1712 922511. 15464. -6.00325 0.00 7.45E+10
-364.7939 11506. 0.00
9.9000 0.1539 1002603. 13497. -90.00315 0.00 4.09E+10
-363.7620 12766. 0.00
10.3500 ©.1372 1072010. 11537. -0.00300 ©0.06 3.88E+10
-361.8469 14238. 0.00
10.8000 0.1214 1130776. 9591. -0.00285 0.00 3.73E+10

Page 16
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20-LM-41-0600

fnt 161549 Bk 323 Fq 1541

LB1o 2 ft_fixedhead.lpllo

-359.0210 15967. 0.00

11.2500 0.1065 1178976. 7662. -8.00268 0.00 .62E+10
-355.2561 18016. 0.00

11.7000 ©.09250  1216713. 5757. -0.00250 0.00 .54E+10
-350.5233 20464. 0.00

12.1500 ©.07951  1244117. 3880. -0.00231 0.00 .49E+10
-344.7922 23416. 0.00

12.6000 0.06757  1261353. 2036. -0.00211 0.00 .AS5E+10
-338.0308 27014, 0.00

13.0500 0.05669  1268615. 231.6754  -0.00191 0.00 .44E+10
-330.2043 31452. 0.00

13.5000 0.04689 1266130. -1527. -0.00172 0.090 .45E+10
-321.2747 36999. 0.00

13.9560 ©.03816  1254159. -3235. -9.00152 0.00 .47E+10
-311.1996 44040. 0.00

14.4000 0.03048  1232997. -4885. -6.00133 0.00 .51E+10
-299.9303 53135. 0.00

14.8500 0.02383  1202977. -6471. -0.00114 0.00 .57E+10
-287.4095 65131. 0.00 '

15.3000 ©0.01816 1164467. -7986. -9.63E-04 0.90 .65E+10
-273.5670 81343. 0.00

15.7500 ©.01342  1117878. -9422. -7.97E-04 0.00 .76E+10
-258.3132 103914. 0.00

16.2000 ©0.00955  1063661. -10771. -6.43E-04 0.00 .90E+10
-241.5264 136519. 0.00

16.6500 0.00648  1002314. -12025. -5.03E-04 0.00 .09E+10
-223.0314 185897. 0.00

17.1000 0.00412 934384, -13175. -3.88E-04 0.00 .14E+10
-202.5532 265569, 0.00

17.5500 0.00229 860490, -14202. -3.08E-04 0.00 .46E+10
-177.8371 419638. 0.00

18.0000 7.95E-904 781372. -15656. -2.48E-04 0.00 .A7E+10
-138.7048 942478. 0.00

18.4500 -3.94E-04 698177. -15156. -1.95E-04 0.00 .48E+10
101.8436  1396221. 0.00

18.9000 -0.00131 617922, -14450. -1.47E-04 0.00 .49E+10
159.6027 657795. 0.00

19.3566 -0.00199 542294, -13541. -1.06E-04 0.00 .49E+10
177.0413 481424. 0.00

19.8000 -9.00245 471805. -12559. -6.99E-05 0.00 .50E+10
186.5732 411165. 0.00

20.2500 -0.00273 406737. -11855. -3.74E-95 0.00 .50E+10
74.1878 146674. 0.00

20.7000 -0.00285 343814. -11441.  -1.04E-05 0.00 .50E+10
79.2453 149934, ©.00

21.1500  -0.00284 283188. -11009. 1.22E-05 0.00 .50E+10
80.6579 153193. 0.00

21.6000 -0.00272 224901, -10578. 3.05E-05 0.00 .50E+10

Page 17
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20-LM-41-0600

it 161569 Bk 393 Fq 1542

LB19 2 ft_fixedhead.lplilo

78.8666 156452. 0.00

22.0500 -0.00251 1689065. -10165. 4.47E-05 0.00 .506E+10
74.3424 159712. 0.00

22.5000 -0.00224 115069. -9782. 5.49E-05 0.00 .SBE+10
67.5841 162971. 0.00

22.9500 -0.00192 63199. -9439, 6.13E-05 0.00 .50E+10
59.1172 166231. 0.00

23.4000 -0.00158 13050. -9146. 6.41E-05 0.00 .50E+10
49,4938 16949%0. 0.00

. 23.85006 -9.00123 -35656. -8906. 6.33E-05 0.00 .50E+10

39.2933 172749. 0.0

24.3000 -8.94E-04 -83214. -8722. 5.96E-05 0.00 .50E+10
29.1240 176009. 0.00

24,7560 -5.91E-04  -129920. -8590. 5.13E-05 0.00 .50E+10
19.6250 179268. 0.00

25.2000 -3.39E-84 -176049. -5003. 4.03E-05 .00 .50E+10
1309. 2.088E+07 0.00

25.6500 -1.56E-04  -184006. 2243, 2.73E-05 0.00 .50E+10
1375. 4.76E+07 0.00 )

26.1000 -4.41E-05 -151854. 8101. 1.52E-85 0.00 .50E+10
794.4182 9.73E+07 0.00

26.5500 8.71E-06 -96531. 9749. 6.30E-06 0.00 .50E+10
-184.2185 1.14E+08 0.00

27.0000 2.40E-05 -46575. 7682. 1.14E-06 0.09 .50E+10
~581.1919 1.31E+08 0.00

27.4500  2.11E-05 -13565. 4555. -1.02E-06 0.90 .56E+10
-577.1835 1.48E+08 0.00

27.9000  1,29E-05 2615. 1932, -1.42E-06 0.00 .50E+10
-394.2943  1.65E+08 0.00

28.3500 5.79E-06 7297. 341.1450 -1.06E-06 0.00 .50E+19
-194.7436 1.82E+98 0.00

28.8000 1.50E-@6 6301. -333.0720 -5.69E-07 0.00 .50E+10
-54.9664 1.98E+08 0.09

29.2500 -3.49E-07 3701. -443.8779 -2.08E-07 0.9009 .50E+10
13.9275  2.15E+08 0.00

29.7000 -7.55E-07 1507. -318.6150 -2.09E-08 ©.00 »56E+10
32.4659  2.32E+08 0.00

30.1506 -5.75E-@7  259.7504 -159.3652 4.27E-08 0.00 .56E+10
26.5156  2.49E+08 0.00

30.6000 -2.94E-07 -214.2552 -48.7089 4.44E-08 0.090 .50E+10
14.4682  2.66E+08 0.00

31.0500 -9.61E-08 -266.3582 3.8414 2.70E-08 0.09 .50E+10
4.9949  2.81E+08 .00

31.5600 -1.79E-09 -172.7999 17.5787 1.12E-88 0.00 .50E+10
©.09302 2.81E+08 0.00

31.9500 2.53E-@8 -76.5218 14,2814  2.26E-09 0.00 .56E+10
-1.3142  2.81FE+08 0.00

32.4000 2.26E-08 -18.5632 7.5634 -1.17E-09 .00 .50E+10
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20-LM-41-0600

Ent 1615467 Bk 393 Fq 1543

LB1O 2 ft_fixedhead.lpllo

-1.1739  2.81E+@8 .00

32.8500 1.27E-@8 5.1642 2.6165 -1.65E-09 0.00 7.50E+10
-0.6582  2.81E+08 0.00

33.3000 4.75E-09 9.6971 0.1724 -1.12E-09 0.086 7.50E+10
-0.2470  2.81E+08 0.00

33.750€6 6.12E-10 7.0274 -6.5804 -5.13E-10 0.06 7.50E+10
-9.03184  2.81E+08 0.00

34,2000 -7.92E-10 3.4291 -0.5552 -1.37E-18 0.086 7.50E+10
0.04120 2.81E+08 0.00

34.6500 -8.63E-10 1.0319 -0.3228 .40E-11 0.00 .50E+10
0.04488 2.81E+08 .00

35.1000 -5.33E-10 -9.05665 -0.1268 .92E-11 0.00 .50E+10
0.02769 2.8lE+@8 0.00

35.5500 -2.24E-10 -0.3378 -0.02060 .50E-11 0.00 .50E+10
0.01165 2.81E+08 0.00

36.0000 -4.69E-11 -0.2792 0.01743 .27E-11 0.00 .50E+10
0.00244  2.81E+08 0.00

36.4560 2.16E-11 -0.1495 ©.02099 .30E-12 0.00 .56E+10
-0.00112 2.81E+08 0.00

36.9000 3.20E-11 -0.05260 0.01346 0.90 0.00 .50E+10
-0.00166  2.81E+08 0.00

37.3500  2.19E-11 -0.00417 ©.00589 -2.02E-12 0.006 .50E+10
-0.00114  2.81E+08 0.00

37.8000 1.02E-11 0.01105 ©.00139 -1.77E-12 0.00 .50E+10
-5.30E-04  2.81E+08 0.00

38.25006  2.78E-12 0.01082 -4.34E-04 0.900 0.00 .50E+10
-1.45E-04  2.81E+08 0.00

38.7000 0.00 0.00636 -7.67E-04 0.00 0.00 .50E+10
2.16E-05  2.81E+08 0.00

39.1560 -1.14E-12 0.00253 -5.49E-04 0.00 0.90 .50E+10
5.93e-65 2.81E+e8 0.00

39.6000 0.00 4.37E-04 -2.65E-04 0.00 0.90 .50E+10
4.58E-05  2.81E+08 0.00

40.0500 6.00 -3.27E-04 -7.81E-05 0.00 0.00 .50E+10
2.34E-05  2.81E+08 0.00

40.5000 ©.00 -4.08E-04 5.77E-06 0.00 0.00 .50E+10
7.66E-866  2.81E+0@8 0.00

40.9500 0.00 -2.65E-04 2.69E-05 0.00 0.00 .50E+10
1.52E-07 2.81E+08 0.00

41.4000 0.00 -1.17E-04 2.19E-05 06.00 0.00 .50E+10
-2.01E-06  2.81E+08 0.09

41.8500 0.00 -2.85E-05 1.16E-05 0.00 0.00 .50E+10
-1.80E-06 2.81E+08 0.00

42.3000 0.00 7.85E-06 4.9l1E-06 0.00 0.00 .50E+10
-1.01E-06  2.81E+08 0.00

42.7500 0.00 1.48E-05 2.68E-07 0.00 0.00 .50E+10
-3.78E-07 2.81E+08 .00

43,2000 0.00 1.97E-05 -8.84E-07 0.00 0.00 .50E+10

Page 19
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-4.81E-08

43.6500

6.50E-08

44 .1000

7.17E-08

44,5500

4.44E-08

45.0000

1.32E-08

* This analysis computed pile response using nonlinear moment-curvature rela-
tionships. Values of total stress due to combined axial and bending stresses

LB1lo 2 ft_fixedhead.lpllo

2.81E+08 0.00

0.00 5.26E-06 -8.39E-07 0.90
2.81E+08 0.00

©.80 1.68E-96 -4.69E-07 0.00
2.81E+08 0.00

0.00 1.93E-07 -1.56E-07 0.00
2.81E+08 0.00

0.00 0.00 0.00 0.00
1.40E+08 0.00

20-LM-41-0600

it 161546% Bk 393 Pq 1544

0.00

0.00

0.00

0.00

7.50E+10

7.50E+10

7.50E+10

7.50E+10

are computed only for elastic sections only and do not equal the actual

stresses in concrete and steel. Stresses in concrete and steel may be inter-

polated from the output for nonlinear bending properties relative to the
magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection
Computed slope at pile head

0.50000000 inches
0.000000 radians

Maximum bending moment = -3066037. inch-1bs
Maximum shear force =

Depth of maximum bending moment

51767. lbs

0.000000 feet below pile head

Depth of maximum shear force = 0.000000 feet below pile head

Number of iterations
Number of zero deflection points

62
10

Definitions of Pile-

Load Type 1: Load 1 = Shear, V, 1lbs, and Load 2 = Moment, M, in-lbs
Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians
Load Type 3: Load 1 = Shear, V, lbs, and Load 2 =
Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-1lbs
Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians
Load Load Load Axial
Shear Max Moment
Case Type Pile-head Type Pile-head Loading Deflection
Pile in Pile
No. 1 Load 1 2 Load 2 1bs inches
Page 20

head Loading Conditions:

Rot. Stiffness, R, in-lbs/rad.

Pile-head Pile-head Max

Rotation

radians

in
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20-LM-41-0600
int 161569 Bk 393 P 1545

7

LB10 2 ft_fixedhead.1lpllo

1 vy, in 8.5000 S, rad
51767. -3866037.

Maximum pile-head deflection
Maximum pile-head rotation

The analysis ended normally.

.00 110000. 0.5000 6.00

0.5000000000 inches
0.0000000000 radians = 0.000000 deg.

Page 21

Exhibit J - Page 160 of 163



20-LM-41-0600

Ent 161569 B 393 Fg 1544

Shear Force (kips)
-10 0 10 20 30 40 50 o0

Stf. CLNW

v Load Case |

Sand

=
&
=)
<
&
a

34 32

36

Weak Rock

38

42

46
i

48

| DRILLED SHAFT STIFFNESS 52 KIPS / 0.5 IN = 104 KIPS/IN |
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Depth (ft)

20-LM-41-0600

nt 15615469 Bk 393 Fqo 19547

Bending Moment (in-kips)
-4000 -3500 -3000 -2500 -2000 -1500 -1000  -500 0 300 1000 1500 2000
S - S = - S - !

10

Stf. CLNW

16 14 12

18

v Load Case |

20

oL
I

Sand

24

26

28

30

32

34

36

Weak Rock

38

40

42

46

48
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Depth (ft)

-0.1

10

12

14

16

18

20

24

26

28

30

32

34

36

38

46

48

-0.05

0

0.05 0.1

Y |v Load Case 1

20-LM-41-0600

int 161549 Bk 393 Py 1548

Lateral Pile Deflection (inches)

0.15

0.2 0.25 0.3 035 0.4 0.45 0.5

Stf. CLLNW

Sand

Weak Rock
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